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ABSTRACT

This EIS assesses the potential environmental impacts that would result from a proposed DOE action
to provide cost-shared funding for construction and operation of facilities near Gilberton,
Pennsylvania, which have been proposed by WMPI PTY, LLC, for producing electricity, steam, and
liquid fuels from anthracite coal waste (culm). The project has been selected by DOE under the Clean
Coal Power Initiative (CCPI) to demonstrate the integration of coal waste gasification and Fischer-
Tropsch (F-T) synthesis of liquid hydrocarbon fuels at commercial scale. The proposed facilities
would use a gasifier to convert coal waste to synthesis gas, which would be conveyed to F-T
liquefaction facilities for production of liquid fuels and to a combined-cycle power plant. The power
plant would use the synthesis gas to drive a gas combustion turbine and exhaust gas from the gas
turbine to generate steam from water to drive a steam turbine. Both turbines would generate
electricity.

The EIS evaluates potential impacts of the proposed facilities on land use, aesthetics, air quality,
geology, water resources, floodplains, wetlands, ecological resources, socioeconomic resources,
waste management, human health, and noise. The EIS also evaluates potential impacts on these
resource areas for a scenario resulting from the no-action alternative (DOE would not provide cost-
shared funding) in which the proposed facilities would not be built or operated.

PUBLIC PARTICIPATION

DOE encourages public participation in the NEPA process. Comments were invited on the Draft
EIS after publication of the Notice of Availability in the Federal Register on December 8, 2005.
The public comment period ended on February 8, 2006. DOE considered late comments to the
extent practicable. DOE conducted two formal public hearings to receive comments on the Draft
EIS: on January 9, 2006, in Shenandoah, Pennsylvania, and on January 10, 2006, in Pottsville,
Pennsylvania. An informational session was held prior to each of these hearings for the public to
learn more about the proposed project. The public was encouraged to provide oral comments at the
hearings and to submit written comments to DOE by the close of the comment period.



On January 12, 2007, a Notice of Availability was published in the Federal Register to invite
comments on the Supplement to the Draft EIS (DOE/EIS-0357D-S1) that was issued to correct
estimates of CO, emissions from the proposed plant that were published in the Draft EIS, and to
provide additional information regarding CO, releases and CO,-related cumulative impacts. The
comment period for the Supplement to the Draft EIS ended on February 27, 2007. In preparing
this Final EIS, DOE considered both oral and written comments on the Draft EIS and comments
on the Supplement to the Draft EIS.

CHANGES FROM THE DRAFT EIS

All changes, which have been made to improve the usefulness of the document to the decision
maker and to be responsive to the public, are shown in boldface italic font (as is this paragraph).
Exceptions to the bold face italic style are: Appendix E, which contains the Supplement to the
Draft EIS; Appendices D and F, which contain the comments and responses to the draft EIS and
the Supplement to the Draft EIS, respectively; and Appendix G, which is a Comparison of the
Potential Impacts of Petroleum Coke and Anthracite Culm Use. Appendices D through G are
presented in Volume 2 of this EIS.
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GLOSSARY

Aerodynamic diameter—a term used to describe particles with common aerodynamic properties,
which avoids the complications associated with varying particle sizes, shapes, and densities. For
example, PM-10 is defined in 40 CFR 50 as consisting of particles 10 micrometers or less in
aerodynamic diameter, meaning particles that behave aerodynamically like spherical particles of unit
density (1 gram per cubic centimeter) having diameters of 10 micrometers or less.

Air dispersion model—computer program that incorporates a series of mathematical equations used
to predict downwind concentrations in the ambient air resulting from emissions of a pollutant. Inputs
to a dispersion model include the emission rate; characteristics of the emission release such as stack
height, exhaust temperature, and flow rate; and atmospheric dispersion parameters, such as wind
speed and direction, air temperature, atmospheric stability, and height of the mixed layer.

Anthracite—the hardest type of coal, characteristically black in color, lustrous, with a conchoidal
fracture (smoothly curved, irregular breakage surface). Anthracite coal consists of 92-98% carbon and
less than 8% volatile constituents by weight.

Anticline—a geologic fold that is arch-like in form, with rock layers dipping outward from both sides
of the axis, and older rocks in the core. The opposite of syncline.

Aquifer—a body of rock or sediment that is capable of transmitting groundwater and yielding usable
guantities of water to wells or springs.

Artesian—groundwater conditions in which water in wells rises above its level in the aquifer,
including conditions in which groundwater rises to the ground surface or above.

Ash—the mineral content of a product remaining after complete combustion.
Baghouse—an air pollution control device that filters particulate emissions, consisting of a bank of
bags that function like the bag of a vacuum cleaner; the bags intercept particles that are mostly larger

than 10 micrometers in aerodynamic diameter.

Beneficiation—the process of washing or otherwise cleaning coal to increase the energy content by
reducing the ash content.

Biochemical oxygen demand - a standard quantitative measure of water pollution. It is the amount
of oxygen consumed in the biological oxidation (by bacteria or other microorganisms) of organic
material in a unit volume of waste water, as measured over a five-day period.

Biocide—a substance (e.g., chlorine) that is toxic or lethal to many organisms and is used to treat
water.

Blowdown—the portion of steam or water removed from a boiler at regular intervals to prevent
excessive accumulation of dissolved and suspended materials.

Bottom ash—combustion residue composed of large particles that settle to the bottom of a combustor
from where they can be physically removed.
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Building downwash—the downward movement of an elevated plume toward the area of low
pressure created on the downwind (lee) side of a structure in the wake around which the air flows.

Capacity factor—the percentage of energy output during a period of time compared to the energy
that would have been produced if the equipment operated at its maximum power throughout the
period.

Census tract—a small, relatively permanent statistical subdivision of a county.

Chemical oxygen demand - a standard quantitative measure of water pollution. It is the amount of
oxygen required to decompose all of the organic matter and other chemical constituents in a unit
volume of wastewater that are susceptible to oxidation by a strong chemical oxidizing agent.

Coal gasification—a process that converts coal into a gaseous product, which involves crushing coal
into a powder and heating the powder in the presence of steam and oxygen. After impurities (e.g.,
sulfur) are removed, the gas can be used as a fuel or further processed and concentrated into a
chemical or liquid fuel.

Combustor—equipment in which coal or other fuel is burned at high temperatures.

Cooling water—water that is heated as a result of being used to cool steam and condense it to water.

Culm—coal waste that consists of rock and coal with varying amounts of carbon material remaining
after removal of higher-quality saleable coal.

Culm bank—a pile or other deposit of culm on the land surface.

Evapotranspiration—the amount of water removed from a land area by the combination of direct
evaporation and plant transpiration.

Fault—a fracture or fracture zone in rock along which the sides have been displaced vertically or
horizontally relative to one another.

Fischer-Tropsch (F-T) synthesis—a process that uses a metal-containing catalyst to convert a
mixture of carbon monoxide and hydrogen (known as synthesis gas) into a mixture of carbon dioxide,
water, and aliphatic compounds (hydrocarbons lacking an arrangement of atoms in their molecular
structure), which are used to produce liquid fuels.

Floodplain—the strip of relatively level land adjacent to a river channel that becomes covered with
water if the river overflows its banks.

Flue gas—residual gases after combustion that are vented to the atmosphere through a flue or
chimney.

Flux—a material (e.g., limestone) that is added to a substance to lower the melting temperature of the
substance and promote fluidity.

Fly ash—combustion residue composed of fine particles (e.g., soot) that are entrained with the draft
leaving the combustor.
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Formation—the primary unit associated with formal geological mapping of an area. Formations
possess distinctive geological features and can be combined into “groups” or subdivided into
“members.”

Gaussian—concentrations of pollutants downwind of a source are assumed to form a normal
distribution (i.e., bell-shaped curve) from the centerline of the plume in the vertical and lateral
directions.

Groundwater—water below the ground surface in a zone of saturation.

Hazardous waste—a category of waste regulated under the Resource Conservation and Recovery
Act (RCRA). To be considered hazardous, a waste must be a solid waste under RCRA and must
exhibit at least one of four characteristics described in 40 CFR 261.20 through 40 CFR 261.24
(i.e., ignitability, corrosivity, reactivity, or toxicity) or be specifically listed by the Environmental
Protection Agency in 40 CFR 261.31 through 40 CFR 261.33.

Integrated gasification combined-cycle—a process that uses synthesis gas derived from coal to
drive a gas combustion turbine and exhaust gas from the gas turbine to generate steam from water to
drive a steam turbine.

Laydown area—material and equipment storage area during the construction phase of a project.

Leachate—solution or product obtained by leaching, in which a substance is dissolved by the action
of a percolating liquid.

Liguefaction—the process of transforming a gas into a liquid.

Magnitude (of an earthquake) —a quantity that is characteristic of the total energy released by an
earthquake. Magnitude is determined by taking the common logarithm of the largest ground motion
recorded on a seismograph during the arrival of a seismic wave type and applying a standard
correction factor for distance to the epicenter. A one-unit increase in magnitude (e.g., from magnitude
6 to magnitude 7) represents a 30-fold increase in the amount of energy released.

Maximum Contaminant Level Goal (MCLG) —the maximum concentration of a substance in
drinking water at which there is no known or anticipated adverse effect on human health, and which
allows an adequate margin of safety, as determined by the U.S. Environmental Protection Agency.

Petroleum coke—a high-sulfur, high-energy product having the appearance of coal, which is
produced by oil refineries by heating and removing volatile organic compounds (VOCs) from the
residue remaining after the refining process.

pH—a measure of the relative acidity or alkalinity of a solution, expressed on a scale from 0 to 14,
with the neutral point at 7. Acid solutions have pH values lower than 7, and basic (i.e., alkaline)
solutions have pH values higher than 7.

Plume (atmospheric)—a visible or measurable, elongated pattern of emissions spreading downwind
from a source through the atmosphere.

Rectisol — A process to remove acid gases, such as hydrogen sulfide, from gasification syngas.
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Reference concentrations — estimates of continuous inhalation exposure to human population
(including sensitive subgroups) that are likely to be without an appreciable risk of deleterious
effects during a lifetime.

Safe yield—the maximum quantity of water that can be withdrawn continuously from a surface water
or groundwater source during a 50-year (or greater) drought without ultimate depletion of the source
(considering intrusion of undesirable-quality water, interference with other existing water sources,
downstream flow requirements, and other factors).

Secondary drinking water standards—non-enforceable federal guidelines regarding cosmetic
effects (e.g., tooth or skin discoloration) or aesthetic effects (e.g., taste, odor, or color) of drinking
water.

Selective catalytic reduction—a system to reduce NO, emissions by injecting a reagent such as
ammonia into exhaust gas to convert NO, emissions to nitrogen gas and water via a chemical
reduction reaction.

Slag—solid glassy inorganic byproduct of a gasification, smelting, or steel manufacturing process,
generally consisting primarily of silicates, aluminosilicates, and oxides; formed from the
solidification of molten material skimmed from the top of a molten metal bath or collected at the
bottom of a combustor or boiler.

Sludge—a semi-solid residue containing a mixture of solid waste material and water from air or
water treatment processes.

Slurry—a watery mixture or suspension of fine solids, not thick enough to consolidate as a sludge.

Specific yield—the volume of water released from storage in a unit area of an unconfined aquifer per
unit decline in the water table. Values are dimensionless (corresponding, for example, to cubic feet of
water per square foot of aquifer per foot of water table decline) and typically are between 0.01 and
0.3. In physical terms, the specific yield can be understood as the fraction of the aquifer volume that
consists of drainable void space.

Spring—a location on the land surface or the bed of a surface water body where groundwater
emerges from rock or soil without artificial assistance.

Syncline—a geologic fold in which the rock layers dip inward from both sides toward the axis, with
younger rocks in the core. The opposite of anticline.

Synthesis gas—a mixture of gases produced as feedstock, especially as a fuel produced by controlled
combustion of coal in the presence of water vapor.

Tailings pond—an outside water-filled enclosure that receives discharges of wastewater containing
solid residues from processing of minerals. The solid residues settle due to gravity and separate from
the water.

Wetlands—areas that are inundated by surface water or groundwater with a frequency sufficient to
support, under normal circumstances, a prevalence of vegetative or aquatic life that requires saturated
or seasonally saturated soil conditions for growth and reproduction. Wetlands generally include
swamps, marshes, bogs, sloughs, potholes, wet meadows, river overflow areas, mudflats, and natural
ponds.
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SUMMARY

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy
(DOE), in compliance with the National Environmental Policy Act of 1969 (NEPA) as amended
(42 USC 4321 et seq.), Council on Environmental Quality regulations for implementing NEPA
(40 CFR Parts 1500-1508), and DOE NEPA regulations (10 CFR Part 1021). The EIS evaluates the
potential environmental impacts associated with the construction and operation of facilities near
Gilberton, Pennsylvania, which have been proposed by WMPI PTY, LLC, for producing electricity,
steam, and liquid fuels from anthracite coal waste (culm). The project has been selected by DOE
under the Clean Coal Power Initiative (CCPI) to demonstrate the integration of coal waste
gasification and Fischer-Tropsch (F-T) synthesis of liquid hydrocarbon fuels at commercial scale. The
CCPI Program accelerates commercial deployment of advanced coal-based technologies for
generating clean, reliable, and affordable electricity in the United States by moving promising
technologies from research and development (R&D) to the commercial marketplace through
demonstration.

The EIS will be used by DOE in making a decision on whether or not to provide approximately
$100 million (about 10% of the total cost of approximately $1 billion) in cost-shared funding to
design, construct, and demonstrate the technologies proposed by WMPI PTY, LLC, at the proposed
facilities. The proposed action (DOE’s preferred alternative) is for DOE to provide the cost-shared
funding. DOE determined that providing cost-shared funding for the proposed project would
constitute a major federal action that may significantly affect the quality of the human environment.
Therefore, DOE has prepared this EIS to assess the potential impacts on the human and natural
environment of the proposed action and reasonable alternatives.

The proposed facilities would use a gasifier to convert coal waste to synthesis gas, which would
be conveyed to F-T liquefaction facilities for production of liquid fuels and to a combined-cycle
power plant. The power plant would use the synthesis gas to drive a gas combustion turbine and
exhaust gas from the gas turbine to generate steam from water to drive a steam turbine. Both turbines
would generate electricity. For coal gasification, the project would use Shell technology, which has
operated commercially using coal feedstock in the Netherlands since the 1990s. For liquefaction, the
SASOL F-T technology would be used, which has operated commercially in South Africa since the
1980s.

The proposed Gilberton Coal-to-Clean Fuels and Power project would demonstrate the first
clean coal power facility in the United States using coal waste gasification as the basis for power,
thermal energy, and liquid fuels production. A successful demonstration would generate technical,
environmental, and financial data from the design, construction, and operation of the facilities to
confirm that the integrated technologies can be implemented at the commercial scale. While the
individual technologies have been independently operated, this project would demonstrate the
integration of the technologies, which may ultimately help to reduce U.S. dependence on imported
oil.
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The site for the proposed project is located adjacent to the existing Gilberton Power Plant in the
western portion of Mahanoy Township in Schuylkill County in eastern Pennsylvania. The area is
primarily rural with a mixture of industrial, commercial, and residential land use in the vicinity. The
site is about 1 mile north of Interstate 81. The city of Pottsville is located about 8 miles to the south of
the site. The main plant for the proposed project would occupy about 75 acres of nearly level WMPI-
owned land on top of Broad Mountain. The land is currently an undisturbed forested area.

Construction of the proposed facilities would occur over a 2.5-year period. An average of 516
construction workers would be at the site during the construction period; approximately 1,000
workers would be required during the peak construction period. Demonstration (including
performance testing and monitoring) would be conducted over a 3-year period following completion
of construction. If the demonstration is successful, commercial operation would follow immediately.
About 250 workers would be required during the demonstration, and 150 workers would be needed
for long-term operations. The facilities would be designed for a lifetime of 50 years.

The primary feedstock for the proposed facilities would be low-cost anthracite culm, which is a
locally abundant, previously discarded resource. Culm reserves controlled by the applicant could
supply the proposed facilities for about 15 years, and are more than sufficient for the three-year
demonstration period. WMPI controls 65 million tons of surveyed culm reserves (estimated to be
equivalent to about 16 million tons of beneficiated culm), plus an estimated 85 million tons
(equivalent to about 21 million tons of beneficiated culm) that have not been surveyed. A
conservative estimate of the amount of locally available culm is 100 million tons (equivalent to
about 25 million tons of beneficiated culm).

The culm would be trucked to the site from the surrounding local area. The proposed facilities
would also be capable of using a blend of feedstock containing up to 25% petroleum coke.
Micronized limestone, which would be used as a flux added to the feedstock to lower the ash melting
temperature of the culm and promote fluidity, would be trucked from mines within 100 miles of the
project site.

The facilities would produce about 5,000 barrels of liquid fuels per day and 41 MW of electricity
for export to the regional power grid. To reduce costs, the project would take advantage of existing
local infrastructure, including rail, water, and transmission lines. The net efficiency would be about
45%, compared to an efficiency of about 33% for a traditional coal-fired power plant and about 40%
for a state-of-the-art integrated gasification combined-cycle power plant.

Proposed emissions from the facilities would be small, especially for sulfur dioxide (SO,),
because most of the sulfur would be removed from the synthesis gas prior to conveying the gas to the
F-T liquefaction facilities and the combined-cycle power plant. The use of anthracite culm would
reduce waste disposal from operating mines and support reclamation of land currently stockpiled with
culm.
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Alternatives to the Proposed Action

The EIS examines the proposed action (funding the demonstration project) and the no-action
alternative (not funding the demonstration project). Other alternatives to the proposed action have
been considered and found not to be reasonable alternatives. Under the CCPI Program, DOE’s role
is limited to approving or disapproving the project as proposed by the industrial participant,
including the proposed technology and site.

EIS Process

Scoping

DOE initiated this NEPA review process by publishing in the Federal Register (April 10, 2003;
68 FR 17608-11) a Notice of Intent to prepare the EIS and hold a public scoping meeting. The
Notice of Intent invited comments and suggestions on the proposed scope of the EIS, including
environmental issues and alternatives, and invited participation in the NEPA process.
Advertisements publicizing the public scoping meeting were printed in the Pottsville, Pennsylvania,
newspaper, a flyer announcing the public scoping meeting was posted at the public library in
Frackville, Pennsylvania, and notices were mailed to stakeholders including federal, state, and
local agencies. DOE held a scoping meeting in Pottsville on May 5, 2003, and accepted scoping
comments until May 19, 2003.

DOE considered these comments in developing the Draft EIS, in which issues were analyzed
and discussed in accordance with their level of importance. The most detailed analyses focused on
issues associated with air quality, surface water, groundwater, and solid waste impacts.

Draft Environmental Impact Statement

On December 8, 2005, DOE issued a Notice of Availability in the Federal Register (70 FR
73003-05) to announce the availability of the Draft EIS for public review and comment. The Notice
of Availability announced two public hearings on the Draft EIS and invited agencies,
organizations, and individuals to present oral comments and submit written comments on the
adequacy, accuracy, and completeness of the EIS. On December 24 and 31, 2005, advertisements
publicizing the public hearing were printed in Pottsville and Hazleton, Pennsylvania, newspapers;
information to announce the public hearings was provided to local publications, radio stations, and
television stations in the Schuylkill County region; and flyers announcing the hearings were
distributed in the community. The Draft EIS was sent to stakeholders including federal, state, and
local agencies, environmental groups, and public citizens for their review and comment. Copies of
the Draft EIS were made available at the Pottsville Public Library, Frackville Public Library,
Mahanoy City Public Library, and the library at the Mahanoy State Correctional Institution.

Publication of the Notice of Availability initiated the public comment period on the Draft EIS.

DOE conducted two formal public hearings to receive comments on the Draft EIS: on January 9,
2006, in Shenandoah, Pennsylvania, and on January 10, 2006, in Pottsville, Pennsylvania. An
informational session was held prior to each of these hearings for the public to learn more about
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the proposed project. The public was encouraged to provide oral comments at the hearings and to
submit written comments to DOE by the close of the comment period on February 8, 2006.
Testimony was presented by 28 persons during the public hearings, and DOE received
correspondence from 95 members of the public, interested groups, and federal, state, and local
officials, as well as over 400 inmates at the Mahanoy State Correctional Institution. The comments
helped to improve the quality and usefulness of the EIS.

Generally, DOE responded to these comments by revising the appropriate sections of the EIS to
provide the requested information or further explore areas of potential impact. In addition, WMPI
has agreed to certain measures to reduce and mitigate potential impacts. All comments on the
Draft EIS and corresponding responses by DOE are contained in Appendix D of this Final EIS.
Where responses to comments have initiated changes that appear in the Final EIS, they have been
so noted in the comment response.

Supplement to the Draft EIS

DOE received comments on the Draft EIS from the Natural Resources Defense Council
(NRDC) and from several other organizations and members of the public regarding how the Draft
EIS addressed CO, emissions from the proposed project. In order to address these comments, DOE
staff met with NRDC representatives on June 27, 2006, to ensure that the Department understood
the comments, which expressed concerns about the potential impacts of CO, emissions on global
warming and questioned the accuracy of the annual rate of CO, emission reported in the Draft
EIS. NRDC requested that DOE enhance the analysis of potential CO,-related cumulative impacts,
further explore the feasibility of CO, sequestration, and provide a public comment opportunity on
the revised sections of the EIS.

In considering these comments, DOE found that the annual rate of CO, emissions reported in
the Draft EIS included only the total quantity of CO, that would be emitted directly from the
proposed facilities. The reported quantity did not include a larger quantity of CO, in a
concentrated stream exiting the Rectisol unit that would also be emitted. It was previously
anticipated that this stream would be sold; however, the industrial participant has informed DOE
that the commercial sale of the CO, would not occur in the foreseeable future, and therefore, all of
the CO, would be emitted to the atmosphere. To further the purposes of NEPA, in January 2007
DOE issued a Supplement to the Draft EIS (DOE/EIS-0357D-S1) to correct estimates of CO,
emissions from the proposed plant that were published in the Draft EIS, to provide additional
information regarding CO; releases and CO,-related cumulative impacts, and to further explore
the possibility of CO,sequestration. On January 12, 2007, a Notice of Availability was published in
the Federal Register (72 FR 1710) to invite comments on the Supplement to the Draft EIS. The
comment period for the Supplement to the Draft EIS ended on February 27, 2007. The Supplement
is included as Appendix E of this Final EIS. Material from the Supplement is incorporated into the
Final EIS and all comments on the Supplement to the Draft EIS and corresponding responses by
DOE are contained in Appendix F to this Final EIS.
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Potential Impacts

Potential impacts that could result from construction and operation of the proposed facilities, as
well as potential impacts resulting from the scenario under the no-action alternative, were evaluated
in the areas of land use, aesthetics, air quality, geology, water resources, floodplains, wetlands,
ecological resources, socioeconomic resources, waste management, human health, and noise.
Resources and impact areas that could be subject to cumulative impacts when the proposed project
is considered along with other existing and reasonably foreseeable future projects are (1) air
quality, including hazardous air pollutants and greenhouse gases, (2) water resources and related
issues, such as water consumption and water quality, and (3) socioeconomic resources and related
issues, such as the flow and safety of vehicular traffic and the effects on water and wastewater
services. The following sections provide key findings for areas of potential concern related to
construction and operation of the proposed facilities.

Land Use and Aesthetics. The proposed main plant would be confined to the area between
the existing Gilberton Power Plant and the Mahanoy State Correctional Institution, and thus would
not affect offsite land use. Approximately 75 acres of deciduous forest would be permanently lost to
construct the main plant. About 9.5 acres of land would be required during construction for
equipment/material laydown, storage, assembly of site-fabricated components, staging of material,
and facilities to be used by t