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Abstract:

The Final Environmental Impact Statement (EIS) for the FutureGen Project provides information about
the potential environmental impacts of the U.S. Department of Energy’s (DOE’s) proposal to provide
federal funding to the FutureGen Alliance, Inc. (Alliance) for the FutureGen Project. In a March 2004
Report to Congress, DOE estimated the cost of the project at $950 million in constant 2004 dollars shared
at a 74/26 ratio by DOE and the Alliance. Accounting for escalation, based on representative industry
indices, the project is currently estimated to cost $1.757 billion in as-spent dollars. The cost estimate will
be updated as work progresses.

The Alliance is a non-profit industrial consortium led by the coal-fueled electric power industry and the
coal production industry. The FutureGen Project would include the planning, design, construction, and
operation by the Alliance of a coal-fueled electric power and hydrogen gas production plant integrated
with carbon dioxide (CO,) capture and geologic sequestration of the captured gas. The FutureGen Project
would employ integrated gasification combined cycle power plant technology that for the first time would
be integrated with CO, capture and geologic sequestration. Four sites have been identified as reasonable
alternatives and are considered in this EIS: (1) Mattoon, Illinois; (2) Tuscola, Illinois; (3) Jewett, Texas;
and (4) Odessa, Texas.

DOE determined that the proposed FutureGen Project constitutes a major federal action within the
meaning of the National Environmental Policy Act. The Federal Register “Notice of Intent to Prepare an
Environmental Impact Statement for FutureGen Project” was published on July 28, 2006 (71 FR 42840).
DOE held public scoping meetings at Mattoon, Illinois, on August 31, 2006; Tuscola, Illinois, on August
29, 2006; Fairfield, Texas (near Jewett), on August 22, 2006; and Midland, Texas (near Odessa), on
August 24, 2006.

The Final EIS provides an evaluation of the environmental consequences that may result from the
Proposed Action at each of the four candidate sites, including potential impacts on air quality; climate and
meteorology; geology; physiography and soils; groundwater; surface water; wetlands and floodplains;
biological resources; cultural resources; land use; aesthetics; transportation and traffic; noise and
vibration; utility systems; materials and waste management; human health, safety, and accidents;
community services; socioeconomics; and environmental justice. The Final EIS also provides an analysis
of the No-Action Alternative, under which DOE would not provide financial assistance to the FutureGen



Project. The preferred alternative, to provide financial assistance to the FutureGen Project, is
identified in the Final EIS.

Public Participation:

DOE encourages public participation in the NEPA process. Comments were invited on the Draft EIS
for a period of 45 days after publication of the Notice of Availability in the Federal Register on June 1,
2007. DOE considered all comments to the extent practicable. DOE conducted four public hearings to
receive comments on the Draft EIS in June 2007 in Midland (Odessa), Texas; Buffalo (Jewett), Texas;
Mattoon, Illinois; and Tuscola, Illinois. 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 July 16, 2007.

Changes from the Draft EIS:

Vertical lines in the left margin of a page indicate where text in the Draft EIS has been deleted,
revised, or supplemented for this Final EIS, except for Volume III, which contains the public
comments on the Draft EIS and DOE’s responses. Additionally, revised and supplemental text in the
Summary and Volumes I and II are shown in boldface italics font (as in this paragraph). Sections that
include revisions are also identified in the Table of Contents.
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SUMMARY

SUMMARY

S.1  OVERVIEW

This Environmental Impact Statement (EIS) provides an analysis of the potential environmental
impacts of the proposed FutureGen Project. The project would include the planning, design, construction,
and operation of the proposed FutureGen facility, a prototype electric power and hydrogen (H,)
generating plant that would employ coal gasification technology integrated with combined-cycle
electricity generation and sequester carbon dioxide (CO,) emissions. The project would also include an
ongoing research program, which would be the principal feature of the prototype plant.

S.1.1

The FutureGen Initiative, announced by President
George W. Bush on February 27, 2003, is based on
recommendations in the National Energy Policy (NEP),
issued in May 2001 (NEP, 2001). The NEP cites, in broad
terms, the need to promote diverse and secure sources of
energy and the expected need for coal to play a significant
role in providing that energy. The NEP specifically states,
“In the long term, the goal of the [clean coal technology]
program is to develop low cost, zero-emission power plants
with efficiencies close to double that of today’s fleet.”
Action is needed to support the President’s announcement
emphasizing the need for the FutureGen Initiative and to
support other federal initiatives including the National
Climate Change Technology Initiative (June 11, 2001) and
the Hydrogen Fuel Initiative (January 28, 2003). These
initiatives aim to reduce the Nation’s output of greenhouse
gas (GHG) emissions from coal-fueled energy production,
to improve the global environment, and to provide
advanced technologies to meet the world’s energy needs.

S.1.2
THE FUTUREGEN ALLIANCE

BASIS FOR U.S. DEPARTMENT OF ENERGY ACTION

FutureGen Initiative: “Today [ am
pleased to announce that the United
States will sponsor a $1 billion, 10-year
demonstration project to create the
world's first coal-based, zero-emissions
electricity and hydrogen power plant.
This project will be undertaken with
international partners and power and
advanced technology providers to
dramatically reduce air pollution and
capture and store emissions of
greenhouse gases. We will work
together on this important effort to meet
the world's growing energy needs, while
protecting the health of our people and
our environment.”

President George W. Bush
February 27, 2003

RELATIONSHIP BETWEEN THE U.S. DEPARTMENT OF ENERGY AND

The FutureGen Project was conceived to support the initiatives and recommendations of the NEP, to
foster technology for future low carbon emission power plants over the next decade, and to provide
breakthroughs that would greatly reduce GHG emissions over the longer term. The lead organization for
the proposed federal action is the National Energy Technology Laboratory (NETL), a multi-purpose
laboratory operated by the U.S. Department of Energy’s (DOE’s) Office of Fossil Energy. NETL has a
mission to solve the environmental, supply, and reliability constraints of producing and using fossil
energy resources to promote a stronger economy and a more secure future for America. The DOE goal
for this project is to prove the technical feasibility and potential economic viability of co-production of
electricity and H, fuel from coal while capturing and sequestering CO, and greatly reducing other air

€missions.

NOVEMBER 2007
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The FutureGen Alliance, Inc. (the Alliance), formed to partner with DOE on the FutureGen Project, is
a non-profit consortium of some of the largest coal producers and electricity generators in the world.
Member companies include American Electric Power, Anglo American Services Limited, BHP Billiton
Energy Coal Inc., China Huaneng Group, CONSOL Energy, E.ON U.S. LLC, Foundation Coal
Corporation, Peabody Energy Corporation, PPL Energy Services Group LLC, Rio Tinto Energy America
Services, Southern Company Services, and Xstrata Coal. Collectively, these member companies have
global operations serving customers across six continents (FG Alliance, 2006a).

On March 23, 2007, DOE and the Alliance signed a Full Scope Cooperative Agreement (the
Agreement) to undertake the FutureGen Project. The Agreement defines the terms and conditions for
financial assistance, including DOE’s oversight role. Under the Agreement, the Alliance would be
primarily responsible for implementing the FutureGen Project. DOE would guide the Alliance at a
programmatic level to ensure that the FutureGen Project meets DOE’s objectives. In addition to
programmatic-level guidance, DOE retains certain review and approval rights for major project decisions
and oversees the Alliance’s compliance with the terms of the Agreement. The FutureGen Project is
comprised of six budget periods with continuation into each subsequent budget period contingent upon
the approval of a continuation application. The first budget period (Budget Period 0) was completed
under a Limited Scope Cooperative Agreement that provided an opportunity to examine the feasibility of
the project. The current Budget Period 1 of the Full Scope Cooperative Agreement will cover the
remainder of the National Environmental Policy Act (NEPA) process, site selection, detailed
characterization of the selected site, and preliminary design work.

S.1.3 THE NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

This EIS has been prepared by DOE, in compliance with the National Environmental Policy Act
(NEPA) of 1969 (42 United States Code [USC] 4321 et seq.), regulations for implementing NEPA as
established by the Council on Environmental Quality (CEQ) (40 Code of Federal Regulations [CFR]
Parts 1500 to 1508), and DOE NEPA procedures (10 CFR Part 1021). DOE will use this EIS to decide
whether to provide financial assistance for the project and to determine which, if any, of the alternative
sites are acceptable to DOE for hosting the FutureGen Project.

NEPA requires all federal agencies to include, in every recommendation or report on proposals for
major federal actions significantly affecting the quality of the human environment, a detailed statement by
the responsible official on (1) the environmental impact of the Proposed Action; (2) any adverse
environmental effects that cannot be avoided should the proposal be implemented; (3) alternatives to the
Proposed Action; (4) the relationship between local short-term uses of the environment and the
maintenance and enhancement of long-term productivity; and (5) any irreversible and irretrievable
commitments of resources that would be involved in the Proposed Action should it be implemented.
NEPA also requires consultations with federal agencies that have jurisdiction or special expertise with
respect to any environmental impact involved. The detailed statement, along with the comments and
views of consulted governmental agencies, must be made available to the public.

DOE determined that providing financial assistance for the construction and operation of the
FutureGen Project would constitute a major federal action that could significantly affect the quality of the
natural and human environment. Therefore, DOE published an Advance Notice of Intent to prepare an
EIS in the Federal Register on February 16, 2006 (71 FR 8283). Later, DOE published a Notice of Intent
(NOYJ) in the Federal Register on July 28, 2006, to identify the reasonable site alternatives and begin the
public scoping process (71 FR 42840).

NOVEMBER 2007 S-2
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Following publication in the Federal Register of a Notice of Availability (NOA) of the Draft EIS by
the U.S. Environmental Protection Agency (EPA), there was a 45-day public review and comment period.
During this period, public hearings were held at locations near each of the alternative sites. DOE has
considered and responded to comments received on the Draft EIS both individually and collectively and
in this Final EIS. Not less than 30 days after EPA publishes an NOA of the Final EIS, DOE will issue a
Record of Decision (ROD) in the Federal Register that explains the agency’s decision on whether to fund
the FutureGen Project and, if so, which of the alternative sites would be acceptable to host the FutureGen
Project.

The Alliance would then select a site from those (if any) identified as acceptable in the ROD. After
selection of the host site by the Alliance, the Alliance would conduct additional site characterization work
on the chosen site. This information would support site-specific design work for the FutureGen Project.
Both the additional site information and the site-specific design work would be reviewed by DOE and
would support the completion of a Supplement Analysis (see 10 CFR 1021.314) by DOE to determine if
there are substantial changes in the Proposed Action or significant new circumstances or information
relevant to environmental concerns, as discussed in 40 CFR 1502.9(c). Based on the Supplement
Analysis, DOE will determine whether a Supplemental EIS should be prepared.

S.1.4 POTENTIAL DECISIONS

This EIS identifies and provides an analysis of the potential environmental impacts of constructing
and operating proposed facilities for the FutureGen Project at four alternative host site locations. The EIS
also analyzes a No-Action Alternative. If more than one site is approved by DOE in the ROD, the host
site would be selected by the Alliance. After the host site is selected, the Alliance would conduct
additional site characterization studies, prepare a site-specific design, and obtain relevant environmental,
utility, and operational permits for the project.

Decisions on the incorporation of specific technologies would be made by the Alliance consistent
with the overall project concept and goal. When identifying technology alternatives, the Alliance started
with a list of major components and subsystems of the power plant facility and then created a matrix of
potential configurations of equipment. The matrix of potential configurations has been gradually reduced
to a general configuration and a list of conservative operating parameters (e.g., an upper bound for
possible air emissions of various pollutants, other waste streams, and land impacts) that serve as the basis
for the analyses in this EIS.

Descriptions of the alternatives and evaluations of potential impacts included in this EIS are intended
to assist the federal decision-makers in choosing whether to fund the project and to determine which sites,
if any, are acceptable for hosting the FutureGen Project. If DOE elects to provide further financial
assistance for the FutureGen Project, the agency may also specify measures to mitigate potential impacts
as identified in the NEPA process. In the absence of DOE funding (the No-Action Alternative), the
Alliance may still elect to construct and operate the proposed power plant if it can obtain the additional
funding and required permits. However, in the absence of DOE participation, it is unlikely the FutureGen
Project would be implemented.

S.2 PURPOSE AND NEED FOR AGENCY ACTION

The purpose for agency action is to support the President’s FutureGen Initiative, the National Climate
Change Technology Initiative, and the Hydrogen Fuel Initiative by funding the construction and operation
of a research platform and power plant facility that would be the cleanest coal-fueled power system in the
world for co-producing electricity and Ho.

NOVEMBER 2007 S-3
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As the Nation’s most abundant fossil fuel resource, coal must play an important role in the Nation’s
efforts to increase its energy independence. However, there is a need to address the associated
environmental and climate change challenges related to the continued use of coal. The Intergovernmental
Panel on Climate Change (IPCC) has concluded that global atmospheric concentrations of CO, have
increased markedly since the pre-industrial period, and that the primary source of the increase results
from fossil fuel use (IPCC, 2007). The IPCC was established by the United Nations Environmental
Programme and the World Meteorological Organization to assess the scientific, technical, and
socioeconomic information relevant for the understanding of human induced climate change.

CO, accounts for 83 percent of the total U.S. GHG emissions. The CO, emissions from the U.S.
electric power sector have grown 32 percent since 1990 (compared to 2005), while in comparison, total
CO, emissions from all energy-related sources have grown by 19 percent and total CO, emissions (from
all reported sources) have grown by 16.9 percent. Electric power generation contributes 40 percent of all
CO, emissions in the U.S. In 2005, 82 percent of all electricity production CO, emissions resulted from
the burning of coal (EIA, 2006).

Fuels used in transportation account for one-third of the Nation’s GHG emissions, and an alternative
source of transportation fuel, such as coal-derived H, fuel, could help reduce GHG emissions. Therefore,
methods are needed to more economically and efficiently produce H, fuel (e.g., through coal gasification)
and to use H, fuel for power generation (e.g., through advanced fuel cells).

S.3 PROPOSED ACTION

DOE proposes to provide financial assistance to the Alliance to plan, design, construct, and operate
the FutureGen Project. DOE has identified four reasonable alternative sites and will determine which
sites, if any, are acceptable to DOE to host the FutureGen Project. The four sites currently being
considered as reasonable site alternatives for the FutureGen Project are:

Mattoon, Illinois;
Tuscola, Illinois;
Jewett, Texas; and
Odessa, Texas.

In a March 2004 Report to Congress, DOE estimated the cost of the project at $950 million in
constant 2004 dollars shared at a 74/26 ratio by DOE and the Alliance. Accounting for escalation, based
on representative industry indices, the project is currently estimated to cost $1,757,232,310 in as-spent
dollars. Including $300,800,000 in expected revenues from the sale of electricity, which would be used to
offset operational costs and research and development expenses, the total net project cost is estimated to
be $1,456,432,310 in as-spent dollars. DOE will share approximately 74 percent of the net cost
(estimated at $1,077,760,230), which includes at least $80 million in projected contributions from foreign
governments. The Alliance will share approximately 26 percent of the net cost (estimated at
$378,672,080). The cost estimate will be updated as work progresses.

The FutureGen Project would be a research facility as well as the cleanest coal-fueled power system
in the world. The facility would incorporate cutting-edge research as well as the development of
promising new energy-related technologies at a commercial scale. Low carbon emissions would be
achieved by integrating CO, capture and sequestration operations with the power plant (see Figure S-1).
Performance and economic test results from the FutureGen Project would be shared among participants,
industry, the environmental community, and the public.
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Coal-Fueled Electricity
and Hydrogen Power
Plant with CO, Capture

CO, Pipeline

CO, Injection Well

Primary Seal
(Caprock)

Sequestered
(Stored) CO,
Plume

Target
Saline Formation

Figure S-1. FutureGen Project Overview

Construction would begin in 2009 with initial startup of the facility anticipated in 2012. DOE-
sponsored activities would include construction and 4 years of plant operation, testing, and research
(including 1 year of startup [i.e., research and development phase]) followed by 2 years of additional
geologic monitoring for the sequestered CO, (see Figure S-2). After DOE-sponsored activities conclude,
the Alliance or its successor would manage and operate the power plant. DOE expects the plant would
operate for at least 20 to 30 years, and potentially up to 50 years.

Construction DOE Research and

Period Development Activities Cogt(i)nueé:lOOperation
(44 months) (6 years) (20 to 50 years)
A A A
N ~ ~

Construction Period
Startup Period

Demonstration Period
Post-injection (or continued)

Monitoring Period ——

2009 2012 2018

Figure S-2. Construction, Demonstration, Monitoring, and Operating Schedule

The power plant would be a 275-megawatt (MW) output

Integrated Gasification Combined-Cycle (IGCC) system. CO, IGCC refers to the coml?ina_tion
(integration) of the gasification

process with a combined-cycle
power plant (i.e., a plant that uses
both steam turbine and combustion
turbine generators).

capture and geologic storage would occur at a rate of at least
1.1 million tons (1 million metric tons [MMT]) of CO, per
year.
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Major components needed to support the proposed FutureGen Project include:

A power plant site and plant infrastructure;
A sequestration site for CO, injection wells and related infrastructure (surface facilities);
A deep saline formation (i.e., the underground geologic formation where CO, would be stored);

Utility connections and corridors (water supply, sanitary wastewater, electric transmission,
natural gas pipelines, and CO, pipelines); and
® Transportation routes (rail and truck).

S.4 ALTERNATIVES
S.4.1  NO-ACTION ALTERNATIVE

Under the No-Action Alternative, DOE would not share in the cost for constructing and operating the
FutureGen Project. Without DOE funding, the Alliance would not likely undertake the commercial-scale
integration of CO, capture and geologic sequestration with a coal-fueled power plant in a comparable
timeframe. Therefore, the No-Action Alternative is considered a “No-Build” Alternative.

S.4.2  SITE ALTERNATIVES

There are four alternative site locations under consideration for the FutureGen Project (see
Figure S-3). These candidate sites were identified by the Alliance through a rigorous screening and
selection process. DOE reviewed the Alliance’s decision-making process and findings to ensure that all
reasonable alternatives were considered for analysis in this EIS. Alternatives considered but determined
to be unreasonable are discussed in Section S.4.4.

Tuscola

*

Mattoon

Jewett
*

Source: FG Alliance, 2006b.
Figure S-3. Alternative Site Locations
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S.4.2.1 Mattoon Site

The proposed Mattoon Site consists of
approximately 444 acres (180 hectares) of farmland
located approximately 1 mile (1.6 kilometers)
northwest of the City of Mattoon, in Coles County,
Mlinois. Key features of the Mattoon Site are listed in
Table S-1. The proposed power plant and
sequestration site would be located on the same
parcel of land. The proposed site is bordered to the
northeast by State Route (SR) 121 and a Canadian
National Railroad. Potable water would be supplied
by extending existing lines from Mattoon’s public
water supply system. Process water would be -
provided from the effluent of the municipal Proposed Mattoon Power Plant and
wastewater treatment plants (WWTPs) of the cities of Sequestration Site
Mattoon and possibly Charleston, Illinois. Sanitary
wastewater service would be provided through an extension of Mattoon’s public wastewater system.
Natural gas would be delivered through a high-pressure line that is within 0.25 mile (0.4 kilometer) of the
proposed site. The proposed power plant would connect to the power grid via existing or new high
voltage transmission lines. Following Table S-1, Figures S-4 and S-5 illustrate the Mattoon Site and
utility corridors, respectively.

Table S-1. Mattoon Site Features

Feature Description

Power Plant Site The proposed Mattoon Power Plant and Sequestration Site consists of approximately

444 acres (180 hectares) located in Mattoon Township, Coles County, lllinois. The proposed
site consists of 93 percent farmland and 3 percent public rights-of-way (ROWSs), with the
remaining percentage being rural residential development and woodlands.

The Site Proponent is a group consisting of the State of lllinois (through the Illinois
Department of Commerce and Economic Opportunity), the City of Mattoon, Coles County,
and Coles Together (an economic development organization).

The proposed site is currently privately owned, but the Site Proponent has an option to
purchase the site title, which would be conveyed to the Alliance. The northeast boundary of
the proposed site is adjacent to SR 121. Rail access is immediately adjacent to the
northeast site boundary. The proposed power plant site is located approximately 1 mile

(1.6 kilometers) northwest of Mattoon and approximately 150 miles (241.4 kilometers) south
of Chicago. This Coles County site is used as farmland, is flat, and is surrounded by a rural
area of low-density population.

Sequestration Site | The sequestration site is located on the same parcel of land as the power plant site. CO;

Characteristics injection would occur within the Mt. Simon saline-bearing sandstone at a depth of 1.3 to
and Predicted 1.6 miles (2.1 to 2.6 kilometers). The Mt. Simon formation is overlain by a thick (500- to
Plume Radius 700-foot [152- to 213-meter]) regional seal of low permeability siltstones and shales of the

Eau Claire formation and is underlain by Precambrian granitic rock.

The St. Peter sandstone is proposed as an optional target reservoir. It occurs at a depth of
0.9 mile (1.4 kilometers), which is about 0.4 mile (0.6 kilometer) above the Mt. Simon
formation. The St. Peter sandstone is estimated to be over 200 feet (61 meters) thick with
state-wide lateral continuity. Both the Mt. Simon and St. Peter reservoirs have been
successfully used for natural gas storage in other parts of lllinois.
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Table S-1. Mattoon Site Features

Feature

Description

Sequestration Site
Characteristics
and Predicted
Plume Radius
(continued)

To estimate the size of the plume of injected COo, the Alliance used numerical modeling to
predict the plume radius from the injection well. This modeling estimated that the plume
radius at Mattoon could be as large as 1.2 miles (1.9 kilometers) after injecting 1.1 million
tons (1 MMT) of CO. annually for 50 years. The dispersal and movement of the injected CO»
would be influenced by the geologic properties of the reservoir, and it is unlikely that the
plume would radiate in all directions from the injection point in the form of a perfect circle.
However, for reference purposes, this modeled radius corresponds to a circular area equal to
2,789 acres (1,129 hectares).

Data from a recent two-dimensional (2D) seismic line across the proposed injection site
indicated that the continuity of the seismic reflectors on this seismic line suggests that there
is no significant faulting cutting the plane on the seismic line within 1.5 miles (2.4 kilometers)
to the west and 1.5 miles (2.4 kilometers) to the east of the Mattoon Sequestration Site
(Patrick Engineering, 2006).

Utility Corridors

Potable Water

Potable water would be supplied to the plant site from the Mattoon public potable water
system. A 1-mile (1.6-kilometer) pipeline extension would be constructed within the ROW of
County Road (CR) 800N from the proposed power plant site to a 10-inch (25-centimeter)
potable water pipeline on 43" Street south of SR 121.

Process Water

The proposed Mattoon Site would obtain process water from the effluent of the municipal
WWTPs of Mattoon and possibly Charleston. For the Mattoon WWTP effluent, a 6.2-mile
(10.0-kilometer) pipeline would be constructed, with all but 2 miles (3.2 kilometers) within an
existing public ROW located within the city boundary. The Site Proponent has option
contracts to buy the necessary easements for these 2 miles (3.2 kilometers) of pipeline. The
possible addition of a new 8.1-mile (13.0-kilometer) pipeline from the Charleston WWTP
would be within an existing ROW owned by Mattoon and Charleston. The jointly-owned
ROW follows the Lincoln Prairie Grass Bike Trail, and existing 138-kilovolt (kV) overhead
electric lines run the entire length.

Additionally, after issuance of the Draft EIS, a slight modification of the 6.2-mile (10.0-
kilometer) process water pipeline was submitted to the Alliance by the Site Proponent
(see Sections S.4.3 and 2.4.5 and Tables S-12, 2-1, 3-3, and 4-1).

An on-site reservoir (on the power plant property) could be constructed to store up to

25 million gallons (94.6 million liters) of process water to satisfy water requirements. A small
reservoir of 7 acres (2.8 hectares) would be adequate. If a larger reservoir were constructed
(approximately 40 acres [16.2 hectares] in size) with a capacity of 200 million gallons

(757 million liters), the Mattoon WWTP effluent would be sufficient by itself to supply the
proposed plant’s process water.

Sanitary Sanitary wastewater service would be provided to the proposed plant site through an

Wastewater extension of Mattoon’s existing public wastewater system. A sanitary sewer lift station would
be constructed at the proposed site. A 1.25-mile (2.0-kilometer) wastewater force main
would then be constructed in the ROW of SR 121 to an existing sanitary lift station at the
intersection of SR 121 and 43" Street.

NOVEMBER 2007 S-8




DOE/EIS-0394

FUuTUREGEN PROJECT EIS

FINAL SUMMARY
Table S-1. Mattoon Site Features
Feature Description
Electric Option 1: The proposed power plant would connect with an existing 138-kV transmission line

Transmission Lines

located 0.5 mile (0.8 kilometer) from the proposed site. This line runs north-south and is
owned by Ameren Corporation. A corridor easement to connect the proposed site to the
existing 138-kV line has already been acquired by Mattoon. There are three scenarios to tie
into this line under Option 1.

Option 1a: Tie directly into the existing 138-kV line with transfer switching.

Option 1b: Install a substation at the interconnection of the new easement with the existing
ROW.

Option 1c: Run a new transmission line south next to the existing 138-kV line and connect
with the existing substation less than 2 miles (3.2 kilometers) away near Route 16. The
existing substation would need to be upgraded.

Electric
Transmission Lines
(continued)

Option 2: Under this option, the proposed site would be connected to the nearest 345-kV line
at the Neoga South Substation located 16 miles (25.7 kilometers) south of the proposed site.
This option would require 16 miles (25.7 kilometers) of new line and ROW to connect the
proposed plant with this substation.

Natural Gas A natural gas mainline is located approximately 0.25 mile (0.4 kilometer) east of the proposed
power plant site. This is a high-pressure line, and a new tap and delivery station would be
required. The Site Proponent has obtained an option for additional land for the pipeline ROW
that would give flexibility in the route to connect to this line.

CO; Pipeline The CO:; injection well for the FutureGen Project at Mattoon would be located at the

proposed power plant site. Therefore, no off-site CO- pipeline or corridor would be
necessary.

Transportation
Corridors

The site is located 7 miles (11.3 kilometers) west of Interstate (I) Highway 57 (I-57), along SR
121. The Canadian National-Peoria Subdivision rail line is immediately adjacent to the
northeast site boundary. The Canadian National/lllinois Central mainline connects to the
Peoria Subdivision rail line approximately 3.5 miles (5.6 kilometers) from the proposed site.

lllinois is located within the East North Central Demand Region for coal, which also includes
Ohio, Indiana, Wisconsin, and Michigan. According to the Energy Information Administration
(EIA, 2000), the East North Central Demand Region is ideally situated for access to coal,
which it receives from each of the major U.S. supply regions. In 1997, the average distance
that a coal shipment traveled to reach a destination in this region was about 830 miles
(1,336 kilometers) (EIA, 2000). In terms of a straight-line distance, Mattoon is approximately
300 miles (483 kilometers) from the Pittsburgh Coalbed (near south-central Ohio in the
northern Appalachian Basin), 900 miles (1,448 kilometers) from the Powder River Basin
(PRB) (eastern Wyoming), and 50 miles (80.5 kilometers) from the nearest active coal mine
within the lllinois Basin (Vermillion County, lllinois).

Source: FG Alliance, 2006c (unless otherwise noted).
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S.4.2.2 Tuscola Site

The proposed Tuscola Site consists of approximately
345 acres (140 hectares) of farmland located
approximately 1.5 miles (2.4 kilometers) west of the City
of Tuscola, in Douglas County, Illinois. Key features of
the Tuscola Site are listed in Table S-2. Township Road
(TR) 86 (750E) borders the western side of the proposed
plant site and TR 47 (1050N) runs along its northern
border. A CSX Railroad runs along its southern border.
Potable water would be supplied through an existing
water line along the southern border of the proposed site.
Process water would be pumped from a water holding
pond fed by the Kaskaskia River and located at the
nearby Lyondell-Equistar Chemical Company. Sanitary
wastewater would be treated either through a new on-site Proposed Tuscola Power Plant Site
WWTP or by constructing a new sanitary force-main to
the wastewater treatment system at the Lyondell-Equistar plant. The proposed power plant would connect
to the power grid via existing or new high voltage transmission lines. Natural gas would be delivered
through an existing line that runs through the proposed plant site. The proposed sequestration site is
currently farmland situated 11 miles (17.7 kilometers) directly south of the proposed plant site. A new
CO, pipeline would be constructed within the existing road and utility ROWs, and new ROWSs running
parallel to existing ROWs if required. Following Table S-2, Figures S-6, S-7, and S-8 illustrate the
Tuscola Power Plant Site, utility corridors, and sequestration site, respectively.

Table S-2. Tuscola Site Features

Feature Description

Power Plant Site The proposed Tuscola Site consists of approximately 345 acres (140 hectares) located in
east-central lllinois, 1.5 miles (2.4 kilometers) west of the City of Tuscola within Douglas
County. TR 86 (750E) runs along the west border of the proposed plant site and TR 47
(1050N) runs along its northern border.

The Site Proponent is a group consisting of the State of lllinois (through the Illinois
Department of Commerce and Economic Opportunity), the City of Tuscola, Douglas County,
and Tuscola Economic Development, Inc.

The proposed site is currently privately owned, but the Site Proponent has an option to
purchase the site title, which would be conveyed to the Alliance. The proposed site is
located on flat farmland near an industrial complex, which is immediately west of the
proposed site. The areas to the immediate north, east, and south are rural with a very low
population density.

Sequestration Site | The proposed sequestration site is located in a rural area, approximately 2 miles

Characteristics (3.2 kilometers) south-southwest of the small town of Arcola in Douglas County in east-
and Predicted central lllinois. The proposed site is located 11 miles (17.7 kilometers) south of the proposed
Plume Radius power plant site and is 3 miles (4.8 kilometers) west of I-57.

The proposed sequestration site would be located on a land trust, where the trustee is the
First National Bank of Arcola. The trustee has been authorized by the beneficiaries of the
trust to sell the property. The proposed site is a 10-acre (4-hectare) portion of a larger parcel
of 80 acres (32.4 hectares). The proposed sequestration site is located in Arcola Township,
Douglas County, approximately 0.25 mile (0.4 kilometer) east of CR 750E along 000N, the
Douglas-Coles County line. The site consists primarily of agricultural land with row crops.
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Table S-2. Tuscola Site Features

Feature

Description

Sequestration Site
Characteristics
and Predicted
Plume Radius
(continued)

Injection would occur within the Mt. Simon saline-bearing sandstone, at a depth of between
1.3 to 1.5 miles (2.1 to 2.4 kilometers). The Mt. Simon formation is overlain by a thick

(500- to 700-foot [152- to 213-meter]) regional seal of low permeability siltstones and shales
of the Eau Claire Formation and is underlain by Precambrian granitic rock.

The St. Peter sandstone is proposed as an optional target reservoir. It occurs at a depth of
0.9 mile (1.4 kilometers), which is about 0.4 mile (0.6 kilometer) above the Mt. Simon
formation. The St. Peter reservoir is estimated to be over 100 feet (30.5 meters) thick with
state-wide lateral continuity. Both the Mt. Simon and St. Peter reservoirs have been
successfully used for natural gas storage in other parts of lllinois.

To estimate the size of the plume of injected COo, the Alliance used numerical modeling to
predict the plume radius from the injection well. This modeling estimated that the plume
radius at the proposed Tuscola injection site could be as large as 1.1 miles (1.8 kilometers)
after injecting 1.1 million tons (1 MMT) of CO. annually for 50 years. The dispersal and
movement of the injected CO, would be influenced by the geologic properties of the
reservoir, and it is unlikely the plume would radiate in all directions from the injection point in
the form of a perfect circle. However, for reference purposes, this modeled radius
corresponds to a circular area equal to 2,432 acres (984 hectares).

A recent 2D seismic line across the proposed injection site indicated that the continuity of
seismic reflectors on this seismic line suggest that there is no significant faulting cutting the
plane of the seismic line within 1 mile (1.6 kilometers) to the west and 2.5 miles (4.0
kilometers) to the east of the Tuscola Sequestration Site (Patrick Engineering, 2006).

Utility Corridors

Potable Water

Potable water would be supplied to the proposed power plant by tapping an existing 8-inch
(20.3-centimeter) water line operated by the lllinois American Water Company. This line runs
along the southern boundary of the property along the CSX Railroad. Tapping into the
existing water line would require less than 1 mile (1.6 kilometers) of new construction.

Process Water

The proposed power plant would receive its process water from an existing 150 million-gallon
(568 million-liter) water holding pond at the Lyondell-Equistar Chemical Company located
west of the proposed site. This pond contains raw water pumped from the adjacent
Kaskaskia River. A 1.5-mile (2.4-kilometer) force main would be constructed to pump water
from the pond to the plant, crossing property owned by Lyondell-Equistar Chemical Company
and Cabot Corporation, as well as an existing township ROW.

Sanitary
Wastewater

Option 1: Under Option 1, an on-site WWTP would be constructed at the proposed plant site.
The treated effluent from this facility could then be discharged into an on-site reservoir (if
constructed) and then reused as process water.

Option 2: Under Option 2, a 0.9-mile (1.4-kilometer) sanitary force-main would be constructed
to the existing wastewater treatment system at the Lyondell-Equistar Chemical Company.
Once treated, this effluent could potentially be discharged into the existing 150 million-gallon
(568 million-liter) reservoir to be reused as process water for the proposed power plant.
There is an abandoned 8-inch (20.3-centimeter) potable water pipeline at the property that
could potentially be used as a sanitary force-main to the Lyondell-Equistar WWTP. This line
would require hydraulic testing before it could be put into service.

Electric
Transmission Lines

Option 1: The nearest electric transmission line to the proposed power plant site is a 138-kV
line located 0.5 mile (0.8 kilometer) north of the proposed site. This line is owned and
operated by Ameren Corporation. The connection to this line would require additional ROW.
Under Option 1, the proposed plant would tie into this existing 138-kV line.
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Table S-2. Tuscola Site Features
Feature Description
Electric Option 2: If the interconnection of the proposed plant to the electric grid required use of a

Transmission Lines
(continued)

345-kV line, a new 345-kV line that would parallel or replace the existing 138-kV line would
be constructed for approximately 17 miles (27.4 kilometers) and connect to a substation
where the line currently joins the 345-kV Sidney-Kansas line. Approximately 3 miles

(4.8 kilometers) of new ROW would be required. An interconnection study has been
requested and would dictate the ultimate line requirements.

Natural Gas Natural gas would be delivered to the proposed plant from an existing natural gas mainline
that runs through the proposed power plant site. Because the pipeline is a high-pressure
line, a new tap and delivery station would be required.

CO; Pipeline A new 11-mile (17.7-kilometer) pipeline would be constructed to transport CO- to the

proposed sequestration site 10 miles (16.1 kilometers) due south of the proposed plant site.
The pipeline would be constructed across existing State of lllinois, Douglas County, and
Township ROWs and would occupy new ROWSs where needed. The pipeline corridor would
run parallel to CR 750E and 700E to the injection location.

Transportation
Corridors

There are four railroads nearby: CSX Transportation borders site, Union Pacific (1.5 miles
[2.4 kilometers]), Canadian National (1.5 miles [2.4 kilometers]), and Norfolk Southern
(approximately 30 miles [48.3 kilometers]). The proposed site is bordered by TR 86 and TR
47.

lllinois is located within the East North Central Demand Region for coal, which also includes
Ohio, Indiana, Wisconsin, and Michigan. According to the Energy Information Administration
(EIA, 2000), the East North Central Demand Region is ideally situated for access to coal,
which it receives from each of the major U.S. supply regions. In 1997, the average distance
that a coal shipment traveled to reach a destination in this region was about 830 miles
(1,336 kilometers) (EIA, 2000). In terms of a straight line distance, Tuscola is approximately
300 miles (483 kilometers) from the Pittsburgh Coalbed (near south-central Ohio in the
northern Appalachian Basin), 900 miles (1,448 kilometers) from the PRB (eastern Wyoming),
and within 35 miles (56.3 kilometers) of the nearest active coal mines in the lllinois Basin
(Vermillion County, lllinois).

Source: FG Alliance, 2006d (unless otherwise noted).

NOVEMBER 2007

S-14




FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

SUMMARY

N WM 2 L 0
%\ : __|_|__ s[ealway) Jeisinb3-|jopuok] w PeEOJIRY ——— umol/Aln @ 1261 cmo_h®E<>£\_oZ -wnreg
/26 uedliswy YUON SOY ‘WaIsAS Sleulpioo)
' N2 L 0 weals 10 Jany peoy 8lIS 1UB|d JoMOd B|0osNn] @ 49002 ‘9oUBI|ly USDaining ‘|4ST :S92.1n0S eleq
a1IS 1Ue|d Jamod B|0osn]| pasodoid S13 108l01d usHBININ
9-g aunbig puabor ABiau3 jo wawpedsq ‘SN
\\\\\
O
1 6@&69
.ﬂ/
%
O
N>
i & I "N

Uy

uoner;

Peajj

B|Qosn| \,\\

JIETITTS)

4 ‘/
s|eaiway)

Jeysinb3-|jopuoh

a)Is ueld Jamod
ejoasny

" peoljey XSO

S-15

NOVEMBER 2007



SUMMARY

FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

N M G S'¢ 0
e S —

[ T |

IN G °x4 0

alIS Jue|d JoMod

B|09SN | 8y} 40} SI0p1I0D AN pasodoid
/-S @inbi4

s|eolway) feisinb3-|epuok]  w

weals 10 JIaAlY

peol|eYy ——

peoy

Arepunog AJUN0D) s

umo /A0 @
alIS uonesisenbag

auledid 200 pesodold MCEC
sen [esnjeN Bunsixg
TLAH pasodoidé—<

auljedid Jalep 9jgeiod oo 8l JuBld JoMOd kX
pue ss20.d pasodoid Bloosn| E
puabar

/26} UBOLIBWY YLON SOD :WISAS SIeUIpIoo)
woS1L 4 ho00e “souely uanRININ |YST :$89IN0S BlEq

/261 Uedlswy YLON :wnjeg

S|3 108l01d usnaining
AbBisu3 Jo wewuedsq 'sNi

Leh

e I
L

alis uonellsanbag

ejoosny

Auno) sej0)
Auno) sejbnog (41 ¢
m e]004
|||||| mu 3
D z
Q. [+
1
>
g I
2 = mypy \
S % bt
&) - \,\,\\
jos]
D,
= o0 20 =
=, ] e 1 E
<. aMS jue|d 1omod o Slfs
(0]
$ ejoosnp © 8le
@ quzy ol 5 =]
> e s}
< A 3
o=
03 @
X 3
s £
< o
0€D 5
S Aunon auyNop
— Py
1O omwep . , RISl poomy Aoy e
peoJ|iey XSO N EX , T beciiey xso® N <. L
0€D
|\1m./r 6e) S T
25¢ T s[ediway)
\ %wa Jersinb3-jjepuok]
“ T

S-16

NOVEMBER 2007



FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

SUMMARY

N T ¢ 7 0
I | Wea.ls Jo JoAly Aepunog Ajun0D) === )
/261 ueduawy YUON :wnjeq
I ' | peoljiey —— auljadid 200 pasodold - umol /A0 @ .
N2 L 0 : R 8IS UoRessanbag /261 UBdLIBWY YUON SO :WalsAS aleuipioo)

a)IS uoneJlsanbag ejoosn) pasodoid
8-S anbi4

peoy

snipey awn|d Q00 =--- B|OOSN |

puabar

09002 ‘@ouel||y UsnaINiNg {|4ST :S82In0S eleq
S|3 108l01d usnaining
AbBisu3 Jo wewpedsq 'S'N

pIoquIny

—

Auno) sej0n

&.
L
vo

2
\
\

.

.
.
~
AN

Auno) se|bnoqg

)
e|001y

als uonelisanbag ejoosng

"4 [BUOIBN terpay

)
Inyuy

S-17

NOVEMBER 2007




DOE/EIS-0394
FINAL

FUuTUREGEN PROJECT EIS
SUMMARY

S.4.2.3 Jewett Site

The proposed Jewett Site is located in east-
central Texas on approximately 400 acres (162
hectares) of formerly mined land northwest of the
Town of Jewett. Key features of the Jewett Site are
listed in Table S-3. The proposed site is located at
the intersection of Leon, Limestone, and Freestone

counties, and bordered by Farm-to-Market Road
(FM) 39. The Burlington Northern Santa Fe
Railroad runs along the northeastern border of the
proposed site. Potable water and process water
would be obtained by drilling new wells on site or
nearby. Sanitary wastewater would be treated

Proposed Jewett Power Plant Site

through a new on-site wastewater treatment

system. The proposed power plant would

(NRG Limestone Generating Station in the background)

connect to the power grid via existing high

voltage transmission lines. Natural gas would be delivered through an existing gas pipeline located at the
northeastern corner of the proposed plant site. The proposed sequestration injection wells would be
located on both private ranchland and state-owned prison land approximately 33 miles (53.1 kilometers)
northeast of the proposed power plant site. A new CO, pipeline would be installed largely along existing
ROWs, but would require some new ROWs. Following Table S-3, Figures S-9, S-10, and S-11 illustrate
the Jewett Power Plant Site, utility corridors, and sequestration site, respectively.

Table S-3. Jewett Site Features

Feature

Description

Power Plant Site

The proposed Jewett Site is located in east-central Texas on approximately 400 acres

(162 hectares) of land northwest of the Town of Jewett. The proposed site is located at the
intersection of Leon, Limestone, and Freestone counties on FM 39 near US 79. The area is
characterized by very gently rolling reclaimed mine lands immediately adjacent to an
operating lignite mine and the nominal 1800-MW NRG Limestone Generating Station (power
plant).

The Site Proponent is the State of Texas. The proposed power plant site is currently held by
one property owner — NRG Texas.

Sequestration Site
Characteristics
and Predicted
Plume Radius

The proposed Jewett Sequestration Site includes three proposed injection wells
located in a rural area about 33 miles (53 kilometers) northeast of the proposed power
plant site. Two of the proposed injection well sites are located about 16 miles (28
kilometers) east of the Town of Fairfield in Freestone County, about 60 miles east of
Waco. The third proposed injection well site is about 5 miles (8 kilometers) east on
Texas Department of Criminal Justice (TDCJ) property in Anderson County about 16
miles (28 kilometers) west of the City of Palestine.

The land use at the proposed sequestration site is primarily agricultural, with few residences
located over the projected plume. Injection would occur on a private ranch (Hill Ranch) and
on adjoining state property managed by the TDCJ.

Two injection wells are proposed for injection into the Woodbine formation. In addition, one
more injection well is proposed for injection into the deeper Travis Peak formation at a much
lower injection rate than the primary Woodbine wells to take advantage of CO, sequestration
research opportunities on low permeability reservoirs. The Travis Peak well would not be
required in addition to the Woodbine injection wells to accommodate the output of the
proposed power plant. One of the Woodbine injection wells and the Travis Peak well would
be located on the Hill Ranch property. The other Woodbine injection well would be located
on TDCJ property. Under the proposed injection plan, each of the Woodbine wells would be
used to inject 45 percent of the total CO; output with the remaining 10 percent injected into
the Travis Peak well.
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Table S-3. Jewett Site Features

Feature

Description

Sequestration Site
Characteristics
and Predicted
Plume Radius
(continued)

Both the Woodbine and Travis Peak formations lie beneath a primary seal, the Eagle Ford
Shale, which has a thickness of 400 feet (122 meters). The primary injection zone, the
Woodbine sandstone, is directly beneath the Eagle Ford. There are also over 0.4 mile

(0.6 kilometer) of low permeability carbonates and shales above the Eagle Ford that create
additional protection for shallow underground sources of drinking water. The injection
depth within the Woodbine formation would be 1 to 1.1 miles (1.6 to 1.8 kilometers). Injection
into the Travis Peak formation would occur between 1.7 to 2.1 miles (2.7 to 3.4 kilometers)
below the ground surface.

To estimate the size of the plume of injected CO,, the Alliance used numerical modeling to
predict the plume radius from the injection wells. This modeling estimated that the plume
radius at the proposed Jewett injection site could be as large as 1.7 miles (2.7 kilometers) per
Woodbine injection well, 50 years after injecting 2.8 million tons (2.5 MMT) of CO; annually
for the first 20 years, followed by 30 years of gradual plume spreading. The dispersal and
movement of the injected CO; would be influenced by the geologic properties of the
reservoir, and it is unlikely that the plume would radiate in all directions from the injection
point in the form of a perfect circle. However, for reference purposes, this modeled radius
corresponds to a circular area equal to 5,484 acres (2,219 hectares). A total of 10,968 acres
(4,439 hectares) is estimated for all three wells.

Utility Corridors

Potable Water

Potable water would be supplied in the same manner as the proposed plant’s process water,
by installing new wells either on the property or off site. This would require 1 mile
(1.6 kilometers) of new construction.

Process Water

Process water would be provided by installing wells on the proposed site or possibly off site
into the Carrizo-Wilcox Aquifer. Because the wells would be located on or close to the
proposed plant site, only a small length of distribution pipeline, less than 1 mile

(1.6 kilometers), would be required to deliver water to the proposed plant.

Sanitary Sanitary wastewater would be treated and disposed of through construction and operation of

Wastewater an on-site sanitary WWTP. Effluent from the WWTP would be treated and disposed of in
accordance with local and state regulations or recycled back into the power plant for process
water.

Electric Option 1: The proposed power plant would connect to a 345-kV transmission line bordering

Transmission Lines

the plant site.

Option 2: The proposed power plant would connect to a 138-kV line approximately 2 miles
(3.2 kilometers) from the site on a new ROW.

Natural Gas Natural gas would be delivered through an existing natural gas pipeline located at the
northwestern corner of the proposed power plant site. This pipeline is owned and operated
by Energy Transfer Corporation.

CO:; Pipeline A new CO- pipeline would be required to connect the proposed power plant site to the

proposed sequestration site. The pipeline would be up to 59 miles (95 kilometers) in length
and the ROW would be approximately 20 to 30 feet (6.1 to 9.1 meters) wide. The proposed
CO: pipeline has been divided into the following common segments, except for segments A-
C and B-C, which are alternatives between the proposed plant site and the beginning of
segment C:

e Segment A-C would begin on the northeastern side of the proposed plant site and follow
2 miles (3.2 kilometers) of existing ROW owned by the Burlington Northern — Santa Fe
Railroad. It would continue approximately 3 miles (4.8 kilometers) along a new ROW
until it intersects a section of a natural gas pipeline ROW. The corridor would then follow
this pipeline another 3 miles (4.8 kilometers) east until it joins a larger trunk of a natural
gas pipeline.
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Table S-3. Jewett Site Features

Feature

Description

CO:; Pipeline
(continued)

e Segment B-C would begin along the southern boundary of the proposed plant site and
extend southeast approximately 2.5 miles (4.0 kilometers) along FM 39. It then would
turn northeast and follow the existing ROW of a natural gas pipeline for another 4 miles
(6.4 kilometers) until it joins a ROW for a larger trunk of a natural gas pipeline that
extends northwest for approximately 8 miles (12.9 kilometers).

e Segment C-D would follow an existing natural gas line ROW northward for approximately
15 miles (24.1 kilometers).

e Segment D-E is no longer being evaluated for this project; therefore, it is not addressed
in this EIS.

e Segment D-F would continue northward along the existing natural gas line ROW for
another 9 miles (14.5 kilometers).

e Segment F-G would extend in a straight line east along a new ROW approximately
6 miles (9.7 kilometers) to the proposed sequestration wells on the Hill Ranch.

e Segment F-H would continue northward along the existing natural gas line corridor for
almost 2 miles (3.2 kilometers) where it would cross the Trinity River to the north side. It
then would intersect another leg of a natural gas pipeline ROW and continue east for
approximately 6 miles (9.7 kilometers). The line would then continue in a generally
eastward direction along a county highway (CH) ROW and TDCJ land for approximately
another 6 miles (9.7 kilometers) to the proposed injection well site on TDCJ land.

Transportation
Corridors

The proposed Jewett Site is bordered by FM 39, which intersects US 79 and State Highway
(SH) 164 within 10 miles (16.1 kilometers) of the site boundary. The Burlington Northern —
Santa Fe Railroad also runs along the northeastern border of the proposed power plant site.

Texas is located in the West South Central Demand Region for coal, which also includes
Louisiana, Arkansas, and Oklahoma. According to the Energy Information Administration
(EIA, 2000), the West South Central Demand Region receives the majority of its coal
resources from the PRB and the Rockies. In 1997, the average distance that a coal shipment
traveled to reach a destination in this region was about 1,300 miles (2,092 kilometers) (EIA,
2000). In terms of a straight line distance, Jewett is approximately 950 miles

(1,529 kilometers) from the Pittsburgh Coalbed (south-central Ohio in the northern
Appalachian Basin), 650 miles (1,046 kilometers) from the Illinois Basin coals (southern
lllinois), and 1,000 miles (1,609 kilometers) from the PRB coal supplies (eastern Wyoming).
In addition, Texas lignite is available from the on-site Westmoreland Coal Company mine and
perhaps other regional mines.

Source: FG Alliance, 2006e (unless otherwise noted).

NOVEMBER 2007

S-20



FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

SUMMARY

AM ¢ I 0
N 1 fierowa) Arepunog AlUN0)) ss=== £26 | UBOLBWY YLION -unieq
_ + /261 UBOLSWY YLION SO :WalsAS afeulpioo)
[ ] uonelg Bulressusy suoisewT HYN W peoljiey —— umol/fuD @ 90JO PUET [BIBUSL) SEXa]
e F 0 fpoguoem [ ] peoy — . ISP g0z ‘@0uBlly USDRINING |HST :$80.N0S Bleq
alIS JUE|d Jamod Nlema pasodoid g13 18loid usnaining
6 a.nbig pusbe ABisu3 Jo wewpedaq ‘SN
6. |
N 4
\l//, \.\_
-
-

Hamare

9lIS lue|d 1oMmO0d
nemar

o I
00e
600\/ =
A/OO Z
NS er ey
#7279
o ®¢O/
Auno) auoisawi > \\\900
> )
N fwuno) uos _ I\
T HY  Aunog suojsesiy 7
\\\
TTT1T1T =
T 7
I 7
| 7
| -
\\\
=

44
+ Aisjowa)

jedey suosiim  \

coa) z

oD A\ E
oS mge
LN

Py
=7 N 1UE|d JomOd |
< uonels Bunessusy) |

kmcoume_._ OHN

S-21

NOVEMBER 2007



FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

SUMMARY

I
N A S i 0 fisowen 4yt auljedid 200 pesodold mrme uswbeg auladiy ® /261 UBOLBWY YHON :Wnied
| I :
_ _ | [oms Bueieeg euoiseun 0N W 2 [emeN Butsica Pramnes T 261 ueouswy ULON SOD weIsAS jeuIpI00)
' Apog setem [_] TLAH Bunsix3 )¢ frepunog Aunod === |41 55 tao11) pue [BIOUSE) SEXE]
IN S ge ous Em_nnv_ peoJjeY —— oauljadid Jo1BA SS8001d Pasodold e-e-e “%Mﬂw_w ° 09002 ‘SOUBI||lY USDBININY :S80IN0S BlEQ
1aMOd 11amar au1 10} S10pLI0D Pasodold peoy ——  oujpdid IoleM 55800id BUNSIXT e—8 10 Niamap KX S|3 108fo1d usnaining
01-S ainbi4 puabar ABiaug jo uswpedaq SN
- \

funo) auoisaw
fAunog uoa
Auno) auojsaaiy \

\

\
\

o P alIS JuEld Jamog
"~ & Homsr
2 | ——
\\ - )
Ov//é/V 6L 7 \®¢O/@® _ //
0& \\\GA/OO b f //
# (/ w7
. Qt zZ // 000
- }%
\\\\ P % bv ouUo0)sooi]e O\V // O
o - J o, \ 80
7 .. / O N\ %
7 ~\ <, —_ 80 // &Mo
= % 2 \%
- [y 2 (G A
e v, % S \ 7
e & 3 SN
P &/ < > //
L/ )

R . 3 \ \
w W z | \
r)/ —_— ~~ am“.g

N v — - 2
AN Y @D .
™ !

N

\ — )‘

llomaore \ ‘

e|d Jamod
uonels Buneisus
auojsawi] HY

ojeynge s

N

S-22

NOVEMBER 2007



FUuTUREGEN PROJECT EIS

DOE/EIS-0394

FINAL

SUMMARY

AM S mm 0 wewbeg aufjedid
I | pugbuuubeg @ /26| uedllswy YLON rwnieq
_ ; | kpog sovem [ Arepunog AUN0y === /26| UBDLIBWY YLON SOD :WwalsAS 81euIpioo)
NS 5z 0 —— oupdid 207 posodosy —mrm- umo /R0 @ 80IjjO pUBT [BIBUSK) SBX8]
ons uonesisenbeg 0900z ‘@ouBl|Y U8DHBININS ‘H|ST :$82IN0S BleQ
a)IS uonensanbag Nemar pasodold peod Siped Swnid <09 ===~ nower 4 S13 199l01d usnaIning
11-S ainbiq pusba ABiau3 jo wewpedsq 's'N
3
salN I N
00 1.
\ —~——— o
//\r //\1 l\l(\\.gll
.r\.),/l
-’\-lrf\\lll-l\ N -
b AQuno) uosispuy

Auno) uos
fQuno) auojsaaiy

201ISN[ [BUILILD
Jo Juswyuedaq sexa)

aUIGPOOM

SUIGPOOM YouEY [iH

ead siAel] youey [iH

oye
paired

.

S-23

NOVEMBER 2007



DOE/EIS-0394 FUuTUREGEN PROJECT EIS
FINAL SUMMARY

S.4.2.4 Odessa Site

The proposed Odessa Site is located on
approximately 600 acres (243 hectares) 15 miles
(24.1 kilometers) southwest of the City of Odessa in
Ector County, Texas. Key features of the Odessa Site
are listed in Table S-4. The proposed site is located
just north of I-20 and is north of the Town of Penwell
and a Union Pacific Railroad. The land has
historically been used for ranching as well as oil and
gas activities. Potable water and process water would
be obtained by developing new well fields nearby or
from several existing water well fields ranging from
24 to 54 miles (38.6 to 86.9 kilometers) from the
proposed plant site or possibly from the Colorado
River Municipal Water District (CRMWD) (see Section S.4.3 and 2.4.5). Sanitary wastewater would be
treated through construction and operation of an on-site treatment system. The proposed power plant
would connect to the power grid via existing high voltage transmission lines located approximately
1.8 miles (2.9 kilometers) from the site. Natural gas would be obtained from an existing gas pipeline that
traverses the proposed plant site.

Proposed Odessa Power Plant Site

The proposed sequestration site would be located 58 miles (93.3 kilometers) south of the proposed
power plant site on 42,300 acres (17,118 hectares) on University of Texas land. An existing CO, pipeline
would transport the power plant’s CO, to the sequestration site, although up to 14 miles (22.5 kilometers)
of new CO, pipeline would be installed to connect the proposed power plant and the proposed
sequestration site to the existing pipeline. Additionally, after issuance of the Draft EIS, two additional
and reasonable CO, pipeline options were submitted to DOE (see Section S.4.3). Option 1 would
involve the construction and operation of a new, approximately 90-mile (145-kilometer) pipeline along
existing ROWs; and Option 2 which would involve the use of existing pipeline and the construction of
a new, approximately 30-mile (48-kilometer) pipeline and a separate sulfur removal plant. Following
Table S-4, Figures S-12, S-13, and S-14 illustrate the Odessa Power Plant Site, utility corridors, and
sequestration site, respectively.

Table S-4. Odessa Site Features

Feature Description

Power Plant Site The proposed Odessa Site is located on about 600 acres (243 hectares) approximately

15 miles (24.1 kilometers) southwest of the City of Odessa in Ector County, Texas. The
proposed site consists of flat land near 1-20 and across the Union Pacific Railroad from the
Town of Penwell. The Site Proponent is the State of Texas.

Both the proposed site and surrounding land to the east, west, and north are rural areas
where land use has been dominated historically by ranching and oil and gas activities
(Horizon Environmental Services, 2006). Unimproved roads and structures related to oil and
gas well activities are found on and around the proposed site, with most oil production
activities historically occurring immediately west of the proposed site. Several pipelines also
traverse the proposed site boundaries. The entire property within the proposed power plant
site boundary is owned by a single owner.
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Table S-4. Odessa Site Features

Feature

Description

Sequestration Site
Characteristics
and Predicted
Plume Radius

The proposed sequestration site is located in a semi-arid, sparsely populated area adjacent
to I-10 in Pecos County, Texas. The proposed site, owned by the University of Texas, is
located 58 miles (93.3 kilometers) south of the proposed power plant near Odessa, Texas,
and is about 60 miles (96.6 kilometers) south of the Midland-Odessa International Airport.
The proposed injection site would be approximately 13 miles (21 kilometers) east of
Fort Stockton, Texas.

Proposed injection targets for this site include a lower interval (the Delaware Mountain
Group sandstones) and an upper interval (the lower part of Queen formation
sandstones). The injection target would be at a depth of between 0.4 mile to 1 mile (0.6 to
1.6 kilometers). These sandstone intervals are separated by an intermediate seal that
consists primarily of non-porous and impermeable carbonates of the Goat Seep Limestone.
The upper injection horizon is overlain by a 700-foot (213-meter) thick primary seal, the
Queen-Seven Rivers formation.

Sequestration Site
Characteristics
and Predicted
Plume Radius
(continued)

To estimate the size of the plume of injected CO,, the Alliance used numerical modeling to
predict the plume radius from the proposed injection wells. This modeling estimated that the
plume radius at the proposed Odessa injection site could be as large as 1 mile

(1.6 kilometers) per well after injecting 1.1 million tons (1 MMT) of COz annually for 50 years.
The dispersal and movement of the injected CO2 would be influenced by the geologic
properties of the reservoir and it is unlikely the plume would radiate in all directions from the
injection point in the form of a perfect circle. However, for reference purposes, this modeled
radius corresponds to a circular area equal to 2,136 acres (864 hectares). A minimum of
three wells would be required to support a constant 1.1 million tons (1 MMT) per year
injection rate. A minimum of eight wells would be needed to support a 2.8 million tons (2.5
MMT) per year injection rate. Assuming a total of 55 million tons (50 MMT) of CO: is
injected, the total plume area would be 6,980 acres (2,825 hectares) assuming eight wells
would be required to inject 2.8 million tons (2.5 MMT) per year for the first 20 years of a 50-
year time period. A slightly smaller area (6,073 acres [2,458 hectares]) would be required if
only three wells were needed to inject 1.1 million tons (1 MMT) per year for each year in a
50-year time period. The sequestration site contains an estimated 42,300 acres (17,118
hectares) of land.

Utility Corridors

Potable Water

Potable water would potentially be obtained through the same sources identified for process
water.
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Table S-4. Odessa Site Features

Feature

Description

Process Water

Process water could be acquired by developing new well fields or from several existing well
fields that draw water from the Ogallala, Pecos Valley, Edwards-Trinity Plateau, Dockum, or
Capitan Reef aquifers. Six existing well fields have been identified that could deliver water to
the site, ranging from 24 to 54 miles (38.6 to 86.9 kilometers) from the proposed power plant
site (straight-line distance). Any of these six potential sources would require pipeline
construction along new ROWSs.

Since the issuance of the Draft EIS, the Site Proponents have provided another
process water option. Odessa has offered to provide raw or treated water from the
City of Odessa’s water treatment plant using a new, approximately 17-mile (27.4-
kilometer), process water pipeline (see Figure S-A). All but 1 mile (1.6 kilometers),
approximately 5,000 feet (1,524 meters), of the distance of the new process water
pipeline would either use existing public road ROWs (e.g., it would be installed under
ground on the north side of 42 Street) or be within the region of influence (ROI)
analyzed in the Draft EIS for the Texland Great Plains water corridor. The new, less
than 1-mile (1.6-kilometer) corridor requiring new ROW would traverse rangeland
similar to that described for the Texland Great Plains water corridor.

The water supply would be from the City of Odessa which receives its raw water from
the Colorado River Municipal Water District (CRMWD). The CRMWD is the legislatively
created entity whose mission is to provide water to several communities in this region
of Texas. The CRMWD currently owns and utilizes three reservoirs and four active
well fields (the groundwater is typically used only during summer months to meet
peak demands) (City of Odessa, 2007).

Sanitary Sanitary wastewater would be treated and disposed of through construction and operation of

Wastewater a new on-site sanitary WWTP. Effluent from the WWTP would be treated and disposed of in
accordance with local and state regulations or recycled back into the proposed power plant
for use as process water.

Electric The proposed power plant would connect with one of two 138-kV transmission lines, one

Transmission Lines

approximately 0.7 mile (1.1 kilometers) on new ROW and the second approximately 1.8 miles
(2.9 kilometers) on existing ROW from the proposed site. In either case, the interconnection
would only require the construction of a substation and a short transmission line to tie into
these lines. The southern corridor would follow an existing ROW along FM 1601, which
borders the proposed site, while a new ROW would be required for the northern route option.

Natural Gas

The proposed power plant would tap an existing natural gas pipeline that traverses the
proposed plant site and that is owned and operated by ATMOS Energy.
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Table S-4. Odessa Site Features

Feature

Description

CO:; Pipeline

As proposed in the Draft EIS, the proposed injection wells would be located on 42,300
acres (17,118 hectares) of University of Texas lands, 58 miles (93.3 kilometers) south of the
proposed Odessa Power Plant Site. CO; would be transported in (and co-mingled in) an
existing CO: pipeline with varying diameter just east of the plant site operated by
Kinder Morgan CO> Company (the Central Basin CO: pipeline). The CO: would then
flow into one or two pipelines owned by PetroSource Inc. (the Comanche Creek
Pipeline or the Val Verde Pipeline). Two miles (3.2 kilometers) of new CO: pipeline would
connect the proposed power plant site to the existing Central Basin pipeline, and
approximately 7 to 14 miles (11.3 to 22.5 kilometers) of new pipeline would connect the
existing PetroSource pipelines to the proposed injection site. Because multiple injection
wells would be used, intra-well piping would also be installed to connect the wells to the main
pipelines.

Since issuance of the Draft EIS, Alliance and DOE investigations have revealed that it
would not be feasible at this time to transport CO» from the proposed power plant site
at Odessa to the proposed injection well site using the PetroSource Val Verde CO:
pipeline located east of the injection site, as originally stated in the Draft EIS.
Therefore, Odessa has offered two additional CO; pipeline options:

e  Option 1- Construction and operation of a new, approximately 90-mile (145-
kilometer) dedicated pipeline from the FutureGen plant to the injection site
along existing rights-of-way; and

e  Option 2 - Use of existing pipeline owned by Kinder Morgan CO; Company
and the construction and operation of a new, approximately 30-mile (48-
kilometer) dedicated pipeline (ranging from 6 to 12 inches [15.2 to 30.5 cm] in
diameter) from the end of the Kinder Morgan line (near McCamey, Texas) to
the injection sites. Option 2 would require additional sulfur removal either at
the FutureGen plant or in a separate sulfur removal plant operated by Kinder
Morgan.

The original option could be used to transport CO: to the sequestration site only
through the PetroSource Inc. Comanche Creek Pipeline (it was learned that the Val
Verde Pipeline flows the wrong direction). The Comanche Creek Pipeline is a 6-inch
(15.2 cm) diameter pipeline that with upgrades, could carry only enough CO: to reach
the goal of MMT/yr, but it could not deliver the maximum amount that could be
captured by FutureGen’s 2.8 MMT/yr.

Transportation
Corridors

The southern border of the proposed plant site is less than 0.5 mile (0.8 kilometer) from 1-20,
with an improved roadway that borders the property. A Union Pacific Railroad line runs along
the southern border of the site. Deliveries to or from the proposed site could be
accomplished by either rail or truck.

Texas is located in the West South Central Demand Region for coal, which also includes
Louisiana, Arkansas, and Oklahoma. According to the Energy Information Administration
(EIA, 2000), the West South Central Demand Region receives the majority of its coal
resources from the PRB and the Rockies. In 1997, the average distance that a coal
shipment traveled to reach a destination in this region was about 1,300 miles

(2,092 kilometers) (EIA, 2000). In terms of a straight-line distance, Odessa is approximately
1,250 miles (2,012 kilometers) from the Pittsburgh Coalbed (south-central Ohio in the
northern Appalachian Basin), 900 miles (1,448 kilometers) from the lllinois Basin (southern
lllinois), and 800 miles (1,287 kilometers) from the PRB (eastern Wyoming). While no
sources of coal are available near the proposed plant site, Texas does have several coal
mines in the eastern and southern portions of the state. The closest operating Texas coal
mine is the Eagle Pass Mine, approximately 250 miles (402 kilometers) to the southwest of
Odessa.

Source: FG Alliance, 2006f (unless otherwise noted).
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S.4.3 NEW OPTIONS FROM SITE PROPONENTS’ BEST AND FINAL OFFERS

To complete the site proposal process, the Alliance offered an opportunity for the Site Proponents to
submit Best and Final Offers (BAFOs) on their proposals. Pursuant to directions from the Alliance,
the four candidate Site Proponents submitted BAFOs to the Alliance on August 1, 2007.

The Mattoon and Odessa Site Proponents provided additional water and CO, pipeline options for
the Alliance to consider in its final siting decision. Neither the Tuscola nor Jewett Site Proponents put
forward additional options for consideration that might have potential environmental impacts. Other
information provided by the Site Proponents in their BAFO submissions relates solely to potential
business arrangements between the Alliance and the Site Proponents.

The new Mattoon and Odessa options were not described in the Draft EIS. Nevertheless, as
variations of the alternatives, DOE is considering their potential environmental consequences in this
section of the EIS. The following additional options are considered reasonable for purposes of NEPA
analysis.

S.437 Matfoon Process Waler Pjpeline

After issuance of the Draft EIS, a slight modification of the 6.2-mile (10.0-kilometer) process water
pipeline was submitted to the Alliance by the Site Proponent (see Table S-1). As described in the Draft
EIS, a 6.2-mile (10.0-kilometer) process water pipeline would be constructed, with all but 1 mile (1.6
kilometers) within an existing public ROW located within the city boundary. The new 1-mile (1.6-
kilometer) corridor requiring new ROW would be constructed along the south side of a road. To avoid a
potential land use conflict, however, Mattoon has obtained an easement for one parcel of land along
the north side of the road, such that the process water pipeline would cross underneath the road at that
property line and continue along the north side of the road for approximately 0.5 mile (0.8 kilometer),
crossing back underneath the road to continue along the south side of the road as originally proposed.
This slight modification of the process water pipeline alignment would have the same types and
magnitudes of impacts as those described in this EIS.

S.432 Odessa Process Waler Pjpeline

Odessa has offered to provide raw or treated water from the City of Odessa’s water treatment plant
using a new, approximately 17-mile (27.4-kilometer), process water pipeline (see Figures S-A and 2-A).
All but 1 mile (1.6 kilometers), approximately 5,000 feet (1,524 meters), of the distance of the new
process water pipeline would either use existing public road ROWs (e.g., it would be installed under
ground on the north side of 42" Street) or be within the ROI analyzed in the Draft EIS for the Texland
Great Plains water corridor. The new, less than 1-mile (1.6-kilometer) corridor requiring new ROW
would traverse rangeland similar to that described for the Texland Great Plains water corridor.

The water supply would be from the City of Odessa which receives its raw water from the Colorado
River Municipal Water District (CRMWD). The CRMWD is the legislatively created entity whose
mission is to provide water to several communities in this region of Texas. The CRMWD currently
owns and utilizes three reservoirs and four active well fields (the groundwater is typically used only
during summer months to meet peak demands) (City of Odessa, 2007).
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The CRMWD has sufficient excess supply to meet the FutureGen Project water demand. The
CRMWD acquires surface water from three primary sources. The largest is the O.H. Ivie Reservoir in
Concho County. Water from the O.H. Ivie Reservoir is delivered to the City of Odessa water treatment
plant through a 60-inch (1.52-meter) diameter, approximately 157-mile (253-kilometer) pipeline
(CRMWD, 2007). However, water from J.B. Thomas and E.V. Spence reservoirs can also be furnished
to the City of Odessa water treatment plant.

The firm yield (maximum yield that can be delivered by the O.H. Ivie Reservoir even through a
severe drought) is approximately 95,000 acre-feet per year (equivalent to 85 million gallons per day
[MGD)] or 320 million liters per day [MLD]). Major long-term contract users of this source include the
City of Abilene, City of Midland, and City of San Angelo, whose combined contract amount is 45,000
acre-feet per year (equivalent to 40.1 MGD or 152 MLD) (TWDB, 2001a), which is less than half of the
Jfirm yield of the reservoir. The combined permitted diversion from the E.V. Spence and J.B. Thomas
reservoirs is 3,000 acre-feet per year (equivalent to 2.7 MGD or 10 MLD) (TWDB, 2001b).

Groundwater is used in conjunction with CRMWD’s surface reservoirs to meet customer demands
during periods of low flow in surface waters. The CRMWD obtains groundwater from four active well
fields: Ward County, Odessa, Snyder, and Martin. The largest well field is the Ward County field
located near Monahans, about 25 miles (40 kilometers) west of the Odessa Site. This well field
produces water from the Pecos aquifer, and consists of approximately 37 wells. Information on
groundwater availability of the Pecos aquifer within Ector, Winkler, and Ward counties is provided in
Section 7.6. This well field has a peak capacity of about 28 MGD (106 MLD). About 24 MGD (91
MLD) of this water can be delivered to the City of Odessa water treatment plant (CRMWD, 2007). The
remaining three well fields are typically used as back-up or standby supplies.

The City of Odessa’s water treatment plant has a peak capacity of approximately 50 MGD (189
MLD) for surface water and 20 MGD (76 MLD) for groundwater (City of Odessa, 2007). The City’s
peak daily demand is approximately 36.5 MGD (135 MLD). FutureGen would require 4.3 MGD (16.2
MLD), so that even during peak water demand, the City’s water treatment plant would have adequate
water and treatment capacity to supply water to the FutureGen Project (see Tables S-A and 2-A).

Table S-A. City of Odessa Waler Supply and Trealimernt Capacrty

Water Supply — O.H. Ivie Reservoir 40.1 MGD (152 MLD)
Water Supply — E.V. Spence and J.B. 2.7 MGD (10.2 MLD)
Thomas reservoirs

Groundwater Supply — Ward County 24.0 MGD (91 MLD)
Total Available Water Supply 0 MGD (253 MLD)
Treatment Capacity 70.0 MGD (265 MLD)
Peak Daily Demand 36.5 MGD (135 MLD)
FutureGen Demand 4.3 MGD (16.2 MLD)
Peak Daily Demand with FutureGen 40.8 MGD (154 MLD)

Source: City of Odessa, 2007.

The original proposal and Section S.4.2.4, Table S-12, Sections S.10.3.3, 2.4.4, and 2.4.5, Table 3-3,
and Chapter 7, stated that process water would be acquired by developing new well fields or from
several existing well fields that draw water from different groundwater aquifers; up to 54 miles (86.9
kilometers) of new pipeline ROW would be required. The option to obtain process water from the City
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of Odessa would require a shorter pipeline (of which about 60 percent would use existing ROW) and
thus would likely have fewer impacts than the longer pipeline options that were described in the
proposal (see Tables S-12 and 3-3). The new pipeline option would cross similar terrain as the pipeline
options analyzed in the EIS for Odessa; therefore, impacts would be similar.

S433 Odessa CO, Pjpeline Options

The original proposal (and EIS sections identified in Sections S.4.2.4, 2.4.4 and 2.4.5, and Chapter
7) stated that CO; would be transported (and co-mingled) in existing Kinder Morgan and PetroSource
CO; pipelines leading to the injection site, with an approximately 2-mile (3.2-kilometer) CO, pipeline
spur from the FutureGen plant to the existing Kinder Morgan CO, pipeline and 7- to 14-mile (11.3- to
22.5-kilometer) spurs from the existing PetroSource CO; pipelines to the injection well sites.

Odessa also offered two additional CO, pipeline options (see Figures S-B, 2-B, S-C, 2-C):

® Option 1 - Construction and operation of a new, approximately 90-mile (145-kilometer)
dedicated pipeline from the FutureGen plant to the sequestration site along existing ROWs
(Figures S-B and 2-B); and,

® Option 2 — Use of the existing pipeline owned by Kinder Morgan CO,Company and the
construction and operation of a new, approximately 30-mile (48-kilometer) dedicated pipeline
(ranging from 6 to 12 inches [15.2 to 30.5 centimeters] in diameter) from the end of the Kinder
Morgan line (near McCamey, Texas) to the injection well sites (Figures S-C and 2-C). Option 2
would require additional sulfur removal either at the FutureGen plant or in a separate sulfur
removal plant operated by Kinder Morgan.

Odessa originally proposed an option for transporting CO; in the existing Kinder Morgan CO,
pipeline along with PetroSource’s existing Val Verde pipeline and PetroSource’s existing (but not
currently operating) Comanche Creek pipeline that runs to the east side and the west side, respectively,
of the proposed sequestration site. However, the existing Val Verde CO; pipeline, which runs to the east
of the proposed sequestration site, could not be used to transport FutureGen CO, to the proposed
sequestration site. The Val Verde pipeline carries CO, northwards, rather than southwards as would be
required for the original proposal. Given PetroSource’s current use of the Val Verde pipeline to carry
CO; northwards, it would be infeasible to use this line to transport FutureGen CO, southwards to the
proposed injection site.

Use of the existing Comanche Creek pipeline would require upgrades such as repairing or
replacing sections of the pipeline or pipeline components. In addition, normal pipeline safety analysis
and leak testing, similar to that conducted for new pipelines, would be required and conducted along
the length of the pipeline. DOE calculations show that the existing Comanche Creek 6-inch (15.2-
centimeter) pipeline would be sufficient to transport a maximum of about 1.1 million tons (1 MMT) of
CO, per year, although two booster pumps would need to be installed about 25 miles (40 kilometers)
apart along the line to maintain pressure (FG Alliance, 2007a). Power for the pumps would be
supplied from two existing 69-kV transmission lines that intersect the Comanche Creek pipeline and
substations that are located near the pipeline. Up to 10 miles (16 kilometers) of distribution lines from
the substations to the pumps may be required. The pumps would likely be housed in a small shed
(similar to a backyard shed, approximately 150 square feet [14 square meters]) which would contain
the pump, controller, and electrical switchgear. The pump shed would be fenced and placed within the
existing pipeline ROW.
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Any new CO; pipelines would be constructed and operated by either Kinder Morgan CO, Company,
Occidental Petroleum Corporation, PetroSource, or Trinity CO, LLC and would follow existing ROWs
(short CO; pipeline spurs from the power plant site to the existing Kinder Morgan pipeline and from
existing PetroSource CO; pipelines to the sequestration site were addressed in the EIS). Obtaining new
pipeline ROW is a common occurrence in West Texas. The construction and operation of new CO,
pipelines is not expected to have environmental impacts of a different nature, in addition to what has
already been forecasted in the EIS because construction would occur within existing ROW and would
traverse similar terrain as was analyzed in the EIS for the original proposal.

To use the existing Kinder Morgan CO; pipeline for Option 2 and the original proposal, additional
sulfur would need to be removed from the CO,; stream. If this option were to be selected, it would be
likely that the FutureGen plant would be designed to provide for an additional scrubbing column to the
Acid Gas Removal Unit and to increase the recirculation rate of the scrubbing solvent. No additional
water treatment chemicals would be required for this additional column; the volume of elemental
sulfur created by this process would increase by less than 3 percent over that which was described in
the original proposal. For these reasons, no additional environmental impacts would be expected
beyond those described in Section 7.16. If Kinder Morgan were to construct and operate a sulfur
removal plant at the FutureGen power plant site (i.e., not part of the FutureGen plant), it would likely
use solid metal oxide adsorbents in fixed beds to remove the sulfur from the CO,.

For the removal of sulfur, there are a broad range of technologies available including guardbeds or
molecular sieves. Byproduct generation and waste streams would likely be minimal and could be
integrated with those from FutureGen operations and byproducts would be minimized. Potential
byproducts include those similar to that from the FutureGen Claus plant (analyzed in this EIS) and
perhaps zinc oxide if a guardbed is utilized. Where possible, adsorbent materials would be regenerated
and byproducts and wastes minimized. Due to the relatively small amount of hydrogen sulfide in the
feed stream (<100 parts per million [ppm]), waste quantities would be minimal compared to that in the
power plant.

Odessa also proposed as an option “CO, swapping.” Through this option, CO, generated by a
FutureGen plant located in Odessa would be directed into the CO; pipeline owned by Kinder Morgan
CO, Company where it would be transported and sold for enhanced oil recovery (EOR). CO; separated
by natural gas processing plants located south of the proposed Odessa injection site would be
transported northwards through the PetroSource Val Verde CO; pipeline and injected at the proposed
Odessa injection site. Thus, while the goal for injection and storage of the CO, could be met, no CO,
Jrom the FutureGen plant would reach the injection site under this option. Both DOE and the Alliance
have determined that this option would not meet one of the key purposes of the FutureGen project,
which is to demonstrate the integration of a coal-fueled power plant with CO, capture and
sequestration. For this reason, DOE has determined that this option is unreasonable and has
eliminated it from further consideration in this EIS.

S 434 Polential Impacts of Proposed Odessa Pjpeline Roule Options

The affected environment and environmental impacts from construction of the new Odessa water
and CO, pipeline options were assessed by evaluating several sources. These sources include review of
aerial photographs (2005) and topographic maps (2005) for the area; the National Hydrology Dataset
from the United States Geologic Survey (1999) for water bodies, streams/washes, and springs; the Texas
Parks and Wildlife Department (2003) for vegetation; Soil Data Mart via the United States Department
of Agriculture, Natural Resources Conservation Service for Soils (2007); National Wetland Inventory
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(NWI) data for wetlands (2002); and ESRI Data and Maps (2005) for Census and traffic and
transportation information.

The new Odessa water and CO, pipeline options would not require changes to sections of the EIS
that address potential impacts to resources as there were no impacts from the construction or
operations of the new pipelines options, under the following topical headings: Climate and
Meteorology, Geology, Community Services, Socioeconomics, and Environmental Justice.

Table S-B briefly describes the potential impacts associated with the new Odessa water and CO,
pipeline options presented in the BAFO.

Table S-B. Polential Impacts Assoclated with the New Odessa Process Waler Pjpeline and
CO, Pjpeline Options

Resource Area Relevance fo the Polential Environmenial lmpacts

New Odessa Waler Pjpeline Option

Air Quality, Solls, Under the new water pipeline option, impacts associated with these resource
Blological, areas would be temporary, occurring during the construction phase and
Transporiation and | reduced or mitigated through best management practices (BMPs) discussed

Traffic, and Nofse | in Section 3.4, Table 3-13, and Table 3-14.

and Vibration Under Air Quality, emissions of sulfur dioxide (SO:), nitrogen oxides (NOx),

particulate matter (PM), carbon monoxide (CO), and volatile organic
compounds (VOCs) from construction would be localized and temporary in
nature and could cause minor to moderate short-term degradation of air
quality in areas where pipeline construction is taking place.

Soils would be temporarily disturbed during construction. No prime farmland
soils were found in the vicinity of the proposed water pipeline.

Wildlife species found along this corridor could be temporarily displaced
during construction, but the land above the pipeline would be revegetated
with native species after construction, maintaining wildlife habitat similar to
current conditions.

Minor disruptions to traffic could occur along one major and 47 minor roads
during construction but would not create a substantial direct impact or long-
term impact to traffic operations.

Sensitive receptors in the vicinity of construction areas would temporarily
experience elevated noise levels; however, such impacts would be minimal.
Based on available data, 12 churches and 5 schools are located within a
1-mile (1.6-kilometer) ROI of the proposed water pipeline route.

Grounawaler (Use) | Under this option, the CRMWD would supply water. The CRMWD currently
owns and utilizes three reservoirs and four active well fields. Groundwater
would only be used during the summer months to meet peak demands.
Impacts to groundwater availability would be minimal as discussed in Section
S.4.3.2.

Surface Water (Use) | Under this option, water would be required during construction for dust
suppression and equipment washdown, and would most likely be trucked to
areas where needed; no water would be withdrawn from local surface waters.
Construction of the pipeline would disturb land along the water pipeline
corridor, which could cause temporary indirect impacts to adjacent surface
waters (for example, Monahans Draw) such as sedimentation and surface
water turbidity from runoff. Impacts to surface water availability would be
negligible as discussed in Section S.4.3.2.
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Table S-B. Polential mpacts Assoclated with the New Odessa Process Waler Pjpeline and

CO, Pjpeline Options
Resource Area Relevarice fo the Polential Environmental impacts
Wetlanals and NWI mapping indicates that at least one intermittent palustrine wetland (less
Flooap/ains than 8 acres [3.2 hectares]) located along the proposed water pipeline may be

impacted under this option. Field verification would be required to confirm
NWI mapping and to determine if any additional wetlands are present, and if
so, the value of any wetlands occurring along the corridor. Any impacts
would be reduced or mitigated through BMPs discussed in Section 3.4, Table
3-13, and Table 3-14. The alignment of the water pipeline could be modified to
avoid the wetland or construction could be modified to reduce potential
impacts.

Based on available floodplain information, floodplains are present along the
Odessa water pipeline option. However, temporarily adding or excavating fill
during construction within the floodplain would have no permanent impact on
the lateral extent, depth, or duration of flooding in the floodplain areas
traversed. Any temporary impacts would be reduced or mitigated through
BMPs discussed in Section 3.4, Table 3-13, and Table 3-14.

cultural Resources | Within the ROI for the Odessa Site, the potential exists for cultural resources
to be present. A Phase | survey would be needed to identify if any cultural
resources exist along the water pipeline route, after the exact position of the
route has been identified.

Land Use Under this option, construction of the approximately 17-mile (27.6-kilometer)
proposed water pipeline would have temporary, minor effects on land use
during construction due to trenching, equipment movement, and material
laydown. The ability to use some lands for their existing uses would be
temporarily lost during construction. However, where the pipeline would be
constructed in the existing ROW, long-term land use would not change.
Where new ROW would be acquired, it is not anticipated that long-term land
use would change, because this land is used as range land. The new, less
than 1-mile (1.6-kilometer) section of the corridor would be within the same
land use type as that found in the Texland corridor ROI.

Malerials and Clearing of vegetation and grading during construction may create land
Waste Managemer! | debris that would require removal from the site. Construction debris disposal
capacity is available at area landfills.

Construction equipment would require fuel, oils, lubricants, and coolants.
Should any of these require disposal, they would be appropriately managed
and disposed of by the construction contractor.

During normal operation, the water pipeline would not require additional
materials and would not generate waste, other than cleared vegetation, if
necessary, that could be disposed of at a non-hazardous waste landfill.

Utility Systems No current information on utilities was available for the proposed water
pipeline option. However, there is a potential for temporary impacts to
underground utilities during construction.
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Table S-B. Polential mpacts Assoclated with the New Odessa Process Waler Pjpeline and
CO, Pjpeline Options

Resource Area Relevarice fo the Polential Environmental impacts

New Odessa CO, Pjpeline Oplions

Air Quality, So/ls, Under the new CO_2 pipeline Options 1 and 2, impacts associated with these
Blological, resource areas would be temporary, occurring during the construction phase
Transporiation and | and reduced or mitigated through BMPs discussed in Section 3.4, Table 3-13,
Trafftc, and Nofse | and Table 3-14.

and VIBraton | under Air Quality, emissions of SOz, NOx, PM, CO, and VOCs from
construction of Options 1 or 2 would be localized and temporary in nature and
could cause minor to moderate short-term degradation of air quality in areas
where construction is taking place.

Soils would be temporarily disturbed during construction of pipeline Options
1 and 2. According to available data, no prime farmland soils were found in
Crane, Crockett, or Ector counties. Prime farmland soils were found in Pecos
County. However, it was not possible to determine if these soils are in the
vicinity of the proposed new CO: pipelines based on available data.

Wildlife species found along this corridor could be temporarily displaced
during construction of pipeline Options 1 and 2. However, the land above the
pipeline would be revegetated with native species after construction,
maintaining wildlife habitat similar to current conditions.

Minor disruptions to traffic could occur along up to 4 major and 119 minor
roads during construction of pipeline Options 1 and 2, but would not create a
substantial direct impact to traffic operations.

Based on available data, no churches or schools were found adjacent to
Options 1 and 2. Any additional sensitive receptors in the vicinity of
construction areas would temporarily experience elevated noise levels;
however, such impacts would be minimal.

Wetlanals and An analysis of NWI maps indicates that 20 palustrine wetlands and 1 riverine
Flooap/ains wetland occur within the ROl near where the pipeline would cross the Pecos
River for both Options 1 and 2. The palustrine wetlands range from 0.10 to 3.2
acres (0.04 to 1.3 hectares) in size, for a total of 15.9 acres (6.4 hectares). The
size of the riverine wetland is not known, but potentially encompasses the
whole length of the Pecos River segment within the ROIl. These wetlands are
directly associated with the Pecos River and nearby meander cutoffs formed
by the river over time. After the precise pipeline location is determined, field
verification would be required to determine if any jurisdictional wetlands are
present and, if so, the value of the wetlands. Any impacts that could not be
avoided by repositioning the pipeline location would be reduced or mitigated
through BMPs discussed in Section 3.4, Table 3-13, and Table 3-14. If
wetlands are present, the alignment of the pipeline could be modified to avoid
the wetland or construction could be modified to reduce potential impacts.

Based on available floodplain information, floodplains are present along the
CO: pipeline for Options 1 and 2. However, temporarily adding or excavating
fill during construction within the floodplain would have no permanent impact
on the lateral extent, depth, or duration of flooding in the floodplain areas
traversed. Any temporary impacts would be reduced or mitigated through
BMPs discussed in Section 3.4, Table 3-13, and Table 3-14.
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Table S-B. Polential mpacts Assoclated with the New Odessa Process Waler Pjpeline and
CO, Pjpeline Options

Resource Area Relevarice fo the Polential Environmental impacts

Surface Waler In both Options 1 and 2, the pipeline would cross the upper Pecos River
(Segment 2311) near where the western tip of Crockett County meets Crane
and Pecos counties. This segment was listed as impaired in the 2006 Texas
Commission on Environmental Quality (TCEQ) 303(d) list due to depressed
oxygen levels. Sediment loading is another concern for the Pecos River.
Careful planning would be needed to minimize sediment impacts to the Pecos
River during construction activities. [Reference: Draft Watershed Protection
Plan for the Pecos River in Texas, Texas State Soil and Water Conservation
Board http://pecosbasin.tamu.edu/wpp.php.

cultural Resources | Within the ROI for the Odessa Site, the potential exists for cultural resources
to be present. A Phase | survey would be needed to identify if any cultural
resources exist along the proposed CO; pipeline for Options 1 and 2, after the
exact position of the route has been identified.

Land Use Under pipeline Options 1 and 2, construction of the CO: pipeline would have
temporary, minor effects on land use during construction due to trenching,
equipment movement, and material laydown. The ability to use some lands
for their existing uses would be temporarily lost during construction.
However, because the pipeline would be constructed in the existing ROW,
long-term land use would not change.

Aesthetics Under pipeline Option 2, the potential exists for visual impacts to receptors
and travelers as a result of the sulfur removal plant at the FutureGen Power
Plant or another location (currently unknown). Additionally, two booster
pumps would be located somewhere along the CO: pipeline.

Utility Systems No current information on utilities was available for the new CO: pipelines.
However, there is a potential for temporary impacts to underground utilities
during construction.

Malerials and Clearing of vegetation and grading during construction may create land
Waste Managermer! | debris that would require removal from the site. Construction debris disposal
capacity is available at area landfills.

Construction equipment would require fuel, oils, lubricants, and coolants.
Should any of these fluids require disposal, they would be appropriately
managed and disposed of by the construction contractor.

During normal operation, the CO: pipeline would not require additional
materials and would not generate waste, other than cleared vegetation, if
necessary, that could be disposed of at a non-hazardous waste landfill.

For the removal of sulfur, there are a broad range of technologies available
including guardbeds or molecular sieves. Byproduct generation and waste
streams would likely be minimal and could be handled along with those from
FutureGen operations. Potential byproducts include those similar to that
from the Claus plant and perhaps zinc oxide if a guardbed is utilized. Where
possible, adsorbent materials would be regenerated and byproducts/wastes
minimized. Due to the relatively small amount of hydrogen sulfide in the feed
stream (<100 ppm), waste quantities would be minimal compared to that in the
power plant.
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Table S-B. Polential mpacts Assoclated with the New Odessa Process Waler Pjpeline and
CO, Pjpeline Options

Resource Area Relevarice fo the Polential Environmental impacts

Health and Safely | Potential occupational health and safety risks during construction of the
proposed new CO: pipelines are expected to be typical of the risks for this
type of construction. Health and safety concerns include: the movement of
heavy objects, including construction equipment; slips; trips; and falls; and
the risk of fire or explosion from general construction activities. For the two
options, the risks of construction accidents would be primarily a function
pipeline length, assuming most other factors would be the same per unit
length of pipeline for the two options. Option 1 (having three times greater
new pipeline length than Option 2) presents about three times greater risks of
construction accidents compared to Option 2. Both Options 1 and 2 would
present several times greater risks than the construction of only the
connector pipelines (from the power plant to the existing pipeline system and
from the existing pipelines to the sequestration site) for the original option.

The potential for an accidental release (i.e., puncture or rupture) to occur on a
newly constructed CO; pipeline would be the same, per mile of pipeline, as
that analyzed in the EIS and in the Risk Assessment. Assuming the spacing
of emergency shut-off valves is the same for all options (5-mile [8-kilometer]
spacing), the quantity of gas that could be released varies as a function of the
inside diameter of the pipeline (ignoring small differences caused by small
differences in pressure). If a new pipeline segment is built between McCamey
station and the sequestration site, the use of a larger pipe diameter, such as
12 inches (30.5 centimeters) (e.g., Options 1 and 2) instead of 6 inches (15.2
centimeters) (e.g., original option, using the Comanche Creek pipeline),
results in the potential release of a much larger quantity of gas (potentially 4
times as much) on this segment, compared to the original option using the
Comanche Creek pipeline, unless the spacing of emergency shut-off valves is
different.

The Risk Assessment and this EIS present the analysis of a hypothetical 12.8
inch (32.5 centimeters) inside-diameter pipeline with a length of 61.5 miles (99
kilometers) located along a straight path from the proposed power plant site
to the middle of the proposed sequestration site. This differs from Option 1 in
that the pipeline length is about 30 percent less and in that the location is
different. However, the terrain traversed (range land and arid lands) and the
population densities within the region of potential effects (up to about 14,000
feet [4,267 meters] from the pipeline for adverse effects from hydrogen sulfide
(H2S) exposure after a pipeline rupture) are approximately the same.
Population density (receptors) in the area surrounding the hypothetical
straight-line pipeline route was examined in the Risk Assessment, and the
population density is very low, representing the fact that this route traverses
remote arid areas where few people live and where livestock density and
wildlife densities are low. The proposed pipeline options likewise traverse
remote arid areas of low population densities. The nearest town, Girvin, is
outside the region of potential effects (more than 14,000 feet [4,267 meters]
from the proposed pipeline routes).

Including the use of existing pipelines for Option 2 and for the original option,
all three options have approximately the same level of risks and potential
impacts. A notable difference is that where a new pipeline would be
constructed parallel to an existing pipeline and within the ROW of the existing
pipeline, there would be a small risk of both pipelines being punctured or
ruptured in the same accident. This risk would be much smaller than the risk
of a single pipeline puncture or rupture, as presented in the Risk Assessment.
Given the conceptual level information provided in the BAFOs, the Risk
Assessment adequately addresses the magnitude and types of risks and
potential impacts associated with the proposed project, given any one of the
new pipeline options. The risks would remain small under any of the options.
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S.4.4 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION
S.4.4.1 Site Screening and Selection Process

In accordance with the Limited Scope Cooperative Agreement with DOE, the Alliance developed
siting criteria, issued a Request for Proposals (RFP), evaluated proposals received, and visited each
proposed site. DOE reviewed Alliance activities at each step in the process to ensure fairness, openness,
technical accuracy, and documentation. DOE also reviewed the process at each step to ensure that all
reasonable alternative sites would be evaluated by DOE in the NEPA process.

The Alliance Siting Team developed criteria to select sites that could be considered for the FutureGen
Project. Three types of criteria were established:

® Qualifying criteria — Criteria that each site would have to meet before being considered further -
failure to meet any criterion resulted in disqualification;

® Scoring criteria — Criteria that would allow sites to be ranked based on the extent to which they
possessed desirable features; and

® Best value criteria — Criteria that were not capable of being quantitatively scored, but that
represented factors the Alliance would consider when choosing a site that could best fulfill the
project mission.

The Alliance developed criteria for both the power plant (surface) and geologic storage (subsurface)
components and later revised these criteria based on comments from subject-matter experts. The Alliance
also sought, received, and considered input from outside stakeholders, including regulatory agencies and
environmental groups, through selected interviews and comments received during the formal public
comment period. DOE reviewed the rationale and participated in meetings to discuss each criterion
before the Alliance published the draft RFP for public comment. The criteria are found in the Alliance
Request for Proposals for the FutureGen Facility Host Site (http://www.futuregenalliance.org/
news/futuregen_siting_final_rfp_3-07-2006.pdf) (FG Alliance, 2006a) and in the Results of Site Offeror
Proposal Evaluation report (http://www.futuregenalliance.org/publications/
fg_proposal_evaluation_report.pdf) dated July 21, 2006 (FG Alliance, 2006b).

The qualifying, scoring, and best value criteria were included in a draft RFP that the Alliance posted
to its website (FG Alliance, 2006a) on February 14, 2006, for public review and comment. The Alliance
accepted comments regarding the draft RFP until February 28, 2006. The final RFP was posted to the
Alliance website on March 7, 2006. After receiving, posting, and responding to clarifying questions the
Alliance posted minor amendments to the final RFP on March 20 and 24, 2006, with a deadline for
proposal submittals of May 4, 2006.

Twelve proposals were submitted:

® [llinois — Effingham Site ® Ohio — Meigs County Site

® [llinois — Marshall Site ® Ohio — Tuscarawas County Site

e Jllinois — Mattoon Site ® Texas — Heart of Brazos Site (near Jewett,
e llinois — Tuscola Site Texas, and referred to in this EIS as Jewett)
e Kentucky — Henderson County Site ® Texas — Odessa Site

e North Dakota — Bowman County Site ® West Virginia — Point Pleasant Site

®  Wyoming — Gillette Site

Two Evaluation Teams for the Alliance consisting of outside experts examined each proposal against
the qualifying criteria. One team evaluated the plant site criteria, and the other evaluated the
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sequestration site criteria. Based on their reviews, the Evaluation Teams determined that four sites did not
satisfy all of the qualifying criteria. The Alliance Board of Directors reviewed this conclusion and voted
to exclude the four sites from further consideration. The four sites that did not meet all of the qualifying
criteria were the Bowman County Site, Meigs County Site, Point Pleasant Site, and Gillette Site.

After critical evaluation of the remaining eight sites, the Evaluation Teams tabulated scores for each
site and a final score was derived for each scoring criterion for each site. Ranked lists of sites for both the
power plant and the geologic storage area were generated and combined to develop a ranked list of
qualified sites. The summaries for this scoring process are found in the Alliance report Results of Site
Offeror Proposal Evaluation dated July 21, 2006 (FG Alliance, 2006b). Site visits were conducted in late
May 2006.

Of the eight sites that met all of the qualifying criteria, three scored substantially lower than the
others, taking into account the results of both the power plant site and the sequestration site scoring
criteria. Overall, these three sites achieved relatively low scores in the following areas and were excluded
from further consideration:

® Proximity to sensitive areas;

® Distance to transmission lines and to transportation for material and fuel delivery;

® Penetrations of secondary seals for the target formation;

® Target formation properties, especially the extent of the plume area and the number of wells
needed to meet the injection target;

[ ]

Ability to meet monitoring, mitigation, and verification (MM&V) requirements; and
® Additional regulatory requirements that would be imposed.

The Alliance also determined that one of the remaining five top-scoring sites posed substantial
problems for construction given its relatively small size and the configuration of the site. Experts in
power plant siting concluded that it would be difficult to construct a rail loop for coal delivery at the
proposed site. This site was also located close to residential areas, which raised land use compatibility
concerns, and it was subsequently eliminated.

DOE reviewed the Alliance’s report on the selection process (FG Alliance, 2006b) for fairness,
technical accuracy, and compliance with the established approach. DOE concluded that the process met
these requirements and determined that the Alliance’s Candidate Site List, including the four sites
described in Section S.4.2, is the appropriate list of reasonable alternative sites for detailed analysis in this
EIS.

S.4.4.2 Technology Options Eliminated from Further Consideration

Pursuant to the President’s FutureGen Initiative, DOE determined that all project alternatives must
use coal as fuel, produce electricity, produce H,, meet very low target emission rates, and capture and
store emissions of GHGs. Therefore, DOE determined that reasonable alternatives would not include:

® Super-critical pulverized coal power plant technology (which cannot produce significant
quantities of H, without suffering an unreasonably large efficiency penalty).

® Integrated gasification fuel cell power plant technology (for which risk levels are considered too
high given that fuel cells are not sufficiently developed at the size required for this project).

® Nuclear power plant technology (which does not use coal and does not allow an opportunity to
demonstrate the capture and storage of GHG emissions).
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® Renewable resource technologies, including wind power, wave power, geothermal energy, solar
energy, and biomass combustion (which do not use coal and do not allow an opportunity to
demonstrate the capture and storage of GHG emissions).
[ ]

Energy efficiency improvement technologies.

Many of the technologies eliminated from consideration are addressed by other programs and projects
in DOE’s diverse portfolio of energy research, development, and demonstration efforts. These
technologies, along with increasing energy efficiency, complement the goals of the FutureGen Project to
help reduce emissions of CO, and other GHGs.

Geologic sequestration was identified as a reasonable alternative for meeting the requirement of
reduced GHG emissions. Other sequestration alternatives considered, but eliminated include:

Deep ocean sequestration — Deep ocean sequestration is the deliberate injection of captured CO,
into the ocean at great depths where it could potentially be isolated from the atmosphere for
centuries (IPCC, 2005). This technology currently exists; however, the knowledge base is
inadequate to determine what biological, physical, or chemical impacts might occur from
interactions with the marine ecosystem.

Terrestrial sequestration — Terrestrial sequestration is the process of atmospheric CO, absorption
by trees, plants, and crops through photosynthesis and storage as carbon compounds in biomass
(tree trunks, branches, foliage, and roots) and soils. While terrestrial sequestration may be an
attractive and useful sequestration option, the uncertain long-term accountability and permanence
of CO, storage and the inability to directly store the CO, captured from power plants makes this
option unlikely to be implemented in the electrical power industry (NETL, 2007).

Mineral sequestration — Mineral sequestration is the process of reacting CO, with metal oxide-
bearing materials (typically minerals like forsterite or serpentine) to form insoluble stable
carbonates, with calcium and magnesium being the most commonly used metals (IPCC, 2005).
The main challenge for mineral sequestration is developing a commercial process for reaction of
the naturally occurring minerals with CO, to form carbonates. Even though the reaction is
thermodynamically favored, it is extremely slow in nature, and therefore, its economic viability is
uncertain (Herzog, 2002).

DOE also considered but eliminated the alternative of attaching CO, capture devices and
sequestration facilities to an existing or planned commercial power plant. Such an approach could meet
the FutureGen Project’s objectives without the cost of planning, designing, and building a new power
plant. However, this alternative was eliminated for the reasons detailed below.

Existing or planned non-IGCC power plants — Almost all non-IGCC power plants are not
sufficiently pressurized to reduce the efficiency penalty associated with capture and compression
of CO,. In addition, these plants cannot produce appreciable quantities of H, without suffering an
unreasonably large efficiency penalty when using the produced electricity to generate H, (e.g., by
electrolysis).

Existing or planned IGCC power plants — Owners of these plants have not volunteered their
existing or planned IGCC power plants for the FutureGen Project. Existing plants would not be
able to accommodate equipment for pre-combustion capture of CO, from synthesis gas without
extensive modification, and would not have the necessary features that create a research platform
to meet the FutureGen Project’s research, development, and demonstration objectives.

Owners of existing and planned power plants, including IGCC plants, would not accept the financial
and operational risks associated with adding CO, capture devices and experimental geologic sequestration
to their plants. Commercial ventures generally cannot accept the intensive testing and interruptions of
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power generation that would be associated with the research and development activities of the FutureGen
Project. Commercial operators are bound by power purchase agreements that are unforgiving of delivery
failures, and the power market does not offer much flexibility in negotiating the terms and conditions in
these agreements. While the idea of “attaching” the FutureGen Project to an existing or planned IGCC
power plant is technically feasible, it is unreasonable from a business perspective.

On April 21, 2003, DOE published a Request for Information in the Federal Register (68 FR 19521)
openly inviting expressions of interest from organizations capable of implementing the FutureGen
Project. Only one qualifying group (the Alliance) submitted an expression of interest. No existing or
planned power plant operators offered to modify their plants to achieve FutureGen goals.

To meet the FutureGen Project objectives, DOE requires advancements in the facility’s design,
experimentation in a near-laboratory setting (including experimentation in a test platform), and
operational technology development (at a full scale and at a reduced scale in available side streams and
slip streams). These advancements would be more appropriate for a research platform such as the
FutureGen Project, rather than an existing commercial power plant.

S.4.5 PREFERRED ALTERNATIVE

DOE’s preferred alternative is to provide financial assistance to the FutureGen Project, assuming
that one or more sites would be found acceptable in the ROD. DOE tentatively finds all four sites to be
acceptable. If DOE ultimately selects the preferred alternative (to grant financial assistance to
implement the FutureGen Project at any of the four sites), DOE would then determine for each site
whether mitigation of specified potential impacts would be required. DOE is also free, however, to
ultimately determine in the ROD that fewer than all four sites are acceptable, or to select no action.

S.5 PUBLIC SCOPING AND PUBLIC AEARINGS

S.5.1 PUBLIC SCOPING AND COMMENTS

DOE published the NOI in the Federal Register on July 28, 2006 (71 FR 42840) to initiate public
scoping to start the NEPA process and to identify the most important issues and concerns to be addressed
in this EIS. Figure S-15 illustrates the steps in the NEPA process. During the public scoping period,
DOE solicited public input to ensure that (1) significant issues would be identified early and be properly
studied; (2) issues of minimal significance would not consume excessive time and effort; and (3) the EIS
would be thorough and balanced. Both DOE and the Site Proponents consulted with various interested
governmental agencies to further define the scope of the EIS. Additionally, EPA staff reviewed and
provided input to DOE’s plan for conducting a risk assessment of underground storage of CO,,
participated in the development of the site selection criteria used in the solicitation and evaluation of the
site proposals, and reviewed and commented on the preliminary version of the Draft EIS.

NOVEMBER 2007 S-46



DOE/EIS-0394 FUuTUREGEN PROJECT EIS
FINAL SUMMARY

* Notice of Intent
for EIS

Notice of
Availability
for Draft EIS

Comment
Period

Prepare Draft
EIS

(Minimum

30 Days) Notice of
Comment Availability
PUBLIC Period . for Final EIS
SCOPING Prepglie Final
MEETINGS (Minimum S

45 Days)

PUBLIC
HEARINGS

Minimum
30-Day
Waiting

Period

DOE Record
of Decision

Opportunities for
Public Involvement

Figure S-15. Steps in the NEPA Process

DOE published a Notice of Public Scoping Meetings in the Federal Register on August 4, 2006
(71 FR 44275) and published notices in local newspapers announcing the meeting locations and times
during the weeks of August 13, 20, and 27, 2006. Four public scoping meetings were held for the
FutureGen Project EIS with one near each of the alternative sites. The public scoping period ended on
September 13, 2006, after a 47-day comment period.

DOE accommodated several methods for submitting comments on the scope of the EIS. A court
reporter was present at each meeting to ensure that all spoken comments during the formal meeting were
recorded and transcribed. In addition, anyone who wished to give comments in writing was invited to do
so at the public scoping meetings by completing a comment card and submitting it to DOE at the meeting.
DOE also offered an e-mail address, a postal address, a facsimile number, and a toll-free telephone

| number. In all, respondents submitted 406 comments via e-mail, mail, facsimile, telephone, or formal
oral comment at the public meetings.

The majority of the comments were related to the use of natural resources (e.g., coal, land, and water),
the discharge of pollutants to the natural environment (e.g., air and water), and the socioeconomic impacts
of the project (e.g., jobs, taxes, and property values). Table S-5 lists the composite set of issues identified
during public scoping for consideration in the EIS. Issues are discussed and analyzed in this EIS in
accordance with their relative importance. The most detailed analyses focused on air quality, water
resources, noise, and human health, safety, and accidents.

Table S-5. Issues Identified during Public Scoping

Purpose and Need

¢ Demonstration of need for the proposed project.
e Consideration of alternatives such as wind or solar power, energy conservation.
Environmental Resources

e Air Quality: Potential impacts from air emissions (including mercury, VOCs, and particulate matter [PM])
during construction and operation of the power plant and impacts to sensitive receptors. Impacts of dust from
construction, transportation, and storage of materials. Potential impacts on National Ambient Air Quality
Standards (NAAQS).

e Geology and Soils: Potential for activation of surface or subsurface faults. Potential for seismic activity from
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Table S-5. Issues Identified during Public Scoping

carbon sequestration.

e Water Resources: Potential impact to drinking water supplies and freshwater aquifers. Potential impacts to
surface water and groundwater flow and to water resources from wastewater discharge or runoff.

e Wetlands and Floodplains: Potential impacts to wetlands and floodplains.

e Ecological Resources: Potential on-site and off-site impacts to vegetation, terrestrial and aquatic wildlife,
threatened and endangered species, and ecologically sensitive habitats.

e Cultural Resources: Potential for impacts to Native American cultural resources.

e Land Use: Potential impacts to prime farmland and conversion of land use from farming to industrial use.
Use of site after plant closure. Property rights to store CO» under adjoining property.

e Aesthetics: Impacts on viewsheds to residences, including views of transmission lines.

e Transportation and Traffic: Potential impacts to local traffic patterns, safety at railroad crossings, and traffic
controls. Transportation and roadway infrastructure impacts from rail and truck transport of coal to the plant.
Need for upgrades or improvements to local roadway infrastructure.

e Noise and Vibration: Noise levels generated from the unloading of coal from railcars and switching the train
cars. Impacts to sensitive receptors from increased noise levels.

e Materials and Waste Management: Impact of accumulating piles of ash/slag and sulfur generated by the
gasification process. Reuse or disposal of byproducts of the coal gasification process. The method and
location by which solid and hazardous waste would be disposed, including mercury containing materials and
ash/slag.

e Human Health, Safety, and Accidents: The potential danger of an explosion at the plant to local community
and the community safety measures that would be taken. The potential danger of a terrorist attack. Potential
impact of electromagnetic fields on people who live near the proposed transmission lines, substations, and
transformers.

e Risk Assessment: Development of a monitoring program of the carbon sequestration to detect leaks from the
carbon sequestration system and a maintenance program to repair leaks. Potential for a catastrophic release
and the actions that would be taken in the event of a release. Potential for carbon sequestration to reverse
subsidence. Potential for releases through oil, gas, or water wells to the aquifer system and potential impacts
to these existing wells. Stress limits of the CO; injection system and prediction of when CO. migration will
stop in relation to property boundaries on the surface. Potential for sequestered CO; to impact drinking water
sources and the risk of movement between aquifers or into the atmosphere.

e Community Services and Socioeconomics: Socioeconomic impacts on local job market, taxes, and impacts to
property values, and commercial and residential growth. Use of the power plant after DOE involvement has
ended. Impacts to emergency services (e.g., police and fire support).

Cumulative Impacts

e Cumulative Impacts: Potential cumulative impacts that could result from the incremental impacts of the
proposed project when added to the other past, present, and reasonably foreseeable future projects.

DOE has addressed all substantive comments in this EIS. However, some comments received are
outside the scope of this EIS. For example, several respondents indicated that the EIS should include
alternatives such as the utilization of renewable energy resources (e.g., wind and solar power). Because
the particular goal of the FutureGen Project is to demonstrate an advanced power generation facility
based on fossil fuels, specifically coal, technologies that would not be based on coal use are not within the
scope of this EIS. However, DOE oversees numerous programs that are investigating and supporting a
wide variety of energy generation technologies, including many based on renewable sources, as well as
programs that promote energy conservation. Questions were also raised regarding the environmental and
safety impacts of coal mining. However, coal is a commercial fuel produced by a regulated industry.
There would be no change in nationwide coal production; therefore, there should be no change in
environmental impacts to mining. Hence, DOE considers that the environmental and safety impacts of
coal mining are outside the scope of this EIS.
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S.5.2 PUBLIC HEARINGS AND COMMENTS

DOE announced the availability of the Draft EIS in a NOA published in the Federal Register on
June 1, 2007. During the comment period (June 1, 2007 to July 16, 2007), the DOE held four public
hearings for the FutureGen Project Draft EIS. The hearing locations were selected based on their
close proximity to the alternative site locations in Texas and Illinois. Three of the four hearings were
in the same locations as the scoping meetings. The public hearings were announced in the June I,
2007, Federal Register notice. In addition, DOE published notices in local newspapers during the
weeks of June 11, 18, and 25, 2007.

Comments on the Draft EIS were received during the comment period via telephone, fax, e-mail,
and mail. In addition, comment forms were completed and given to DOE during the public hearings.
Oral comments were also given and transcribed at each of the public hearings.

Each public hearing began with an informal open house from 4:00 to 7:00 pm (Central Daylight
Saving Time) during which time attendees were given information packages about the project and were
able to view project related posters. DOE FutureGen Project personnel were available to answer
questions. Representatives of the Alliance and local representatives were also available at displays
illustrating various features of the proposed project and proposed sites.

The informal open house was followed by a formal DOE presentation and the formal public
hearing. Collectively, 554 individuals attended the public hearings; a few individuals attended more
than one meeting.

DOE led the presentations and presided over the four formal meetings. A court reporter was
present at each meeting to ensure that all oral comments were recorded and transcribed. A total of 60
individuals presented oral comments. In addition, individuals could request to receive the Draft EIS
and/or the Final EIS, or Summary (either a hard copy or a hard copy summary plus a CD containing
the entire EIS).

Anyone who wished to provide comments in writing was invited to do so by completing a comment
card and giving it to a DOE FutureGen Project Team member at the public hearing or mailing in a
postcard format comment card at a later date. DOE also provided an e-mail address for members of
the public who preferred to submit their comments electronically, a postal address for those who
preferred to mail their comments, a telephone fax number for those who preferred to fax their
comments, and a toll-free telephone number for those who preferred to provide spoken comments.

In preparing the Final EIS, DOE considered all comments to the extent practicable. An
identification number was assigned to each originator of comments (i.e., per commentor) including
those verbally expressed at the public hearings. A total of 175 individuals and organizations provided
comments on the Draft EIS. A majority of the comments received stated support for the project.

S.6 SUMMARY OF MAJOR CHANGES /N THE £/1S

Comments received on the Draft EIS are detailed in Volume III, Chapter 13 (Comments and
Responses on the Draft EIS). DOE has responded to these comments and addressed them in the Final
EIS, as appropriate. A summary of the major comments and revisions in the EIS is provided as
Sfollows:
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Preferred Alternative — DOE identified its Preferred Alternative, to provide financial assistance to
the FutureGen Project, in the Summary, Section S.4.5 and Volume I, Chapter 2, Section 2.4.8.

Public Hearings Summary — A detailed discussion of the public hearings held in June 2007 is
provided in Volume III, Chapter 13, and is summarized in the Summary, Section S.5.2 and in Volume I,
Chapter 1, Section 1.7.

New Options for Matoon Water Pipeline and Odessa Water and CO, Pipelines - To complete the site
proposal process, the Alliance offered an opportunity for the Site Proponents to submit BAFOs on their
proposals. Pursuant to directions from the Alliance, the four alternative Site Proponents submitted
BAFOs to the Alliance on August 1, 2007.

The Mattoon and Odessa Site Proponents provided additional water and CO, pipeline options for
the Alliance to consider in its final siting selection. Neither the Tuscola nor Jewett Site Proponents put
Jorward additional options for consideration that might have potential environmental impacts. Other
information provided by the Site Proponents in their BAFOs relates solely to potential business
arrangements between the Alliance and the Site Proponents.

The new Mattoon and Odessa options were not described in the Draft EIS. Nevertheless, as
variations of the alternatives in the Draft EIS, DOE considered the potential environmental
consequences in the Final EIS. The new text is provided in the Summary in Section S.4.3 and in
Volume I, Chapter 2, Section 2.4.5.

Odessa Pipeline Option — Since issuance of the Draft EIS, Alliance and DOE investigations have
revealed that it would not be feasible at this time to transport CO, from the proposed power plant site at
Odessa to the proposed injection well site using the PetroSource Val Verde CO; pipeline located east of
the injection site, as stated in the Draft EIS. Therefore, in its BAFO, Odessa has offered two additional
CO,pipeline options.

Text describing the new Odessa CO, pipeline options has been added to the Final EIS in the
Summary (Section S.4.2.4, Table S-4), Volume I, Chapter 2 (Sections 2.4.4 and 2.4.5) and in Volume 11,
Chapter 7 (Section 7.1.3, Table 7.1-1).

Continuous Monitoring Methods - Public concerns were raised regarding monitoring of the
injection of CO,. A new subsection titled Continuous Monitoring Methods was added to Section
2.5.2.2, Monitoring, Mitigation, and Verification in the Final EIS that describes various monitoring
systems that could be implemented. Such systems could include a Supervisory Control and Data
Acquisition (SCADA) system to continuously monitor and transmit flow rate, pressure, and
temperature information from the injection wells to a central data collection point; Eddy Covariance
tower(s) to measure atmospheric CO; concentrations; detectors installed at the wellheads; and the use
of micro-tiltmeters and monitoring wells.

Noise Monitoring — Commentors stated they had concerns about noise levels related to the
operation and construction of the FutureGen Project and increased traffic during construction and
operation. DOE collected additional noise monitoring information in June 2007 at each of the four
alternative site locations. DOE used the Federal Highway Administration’s (FHWA’s) Traffic Noise
Model, Version 2.5, which considers roadway geometry, vehicle speed, and traffic direction, to predict
the increase in noise generated by project-related construction and operation activities. The noise
analysis was conducted to evaluate the impacts at mobile source receptors whenever the 3-dBA
threshold was exceeded. The results of the noise monitoring conducted in June 2007 are provided in
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the Summary, Table S-12; Volume I, Chapter 3, Section 3.1.14 and Table 3-3; and in Volume 11,
Sections 4.14, 5.14, 6.14, and 7.14 of the Final EIS.

Potential for Release during Co-Sequestration of CO ,and H ;S - Additional model simulations of
pipeline ruptures or punctures to represent releases during the co-sequestration experiment were
conducted and the results are discussed in the revised Risk Assessment report and the Final EIS in
Volume I, Chapter 3, Section 3.1.17.

Cumulative Impacts — Air Quality- Comments were received about the inclusion of emission
sources in the vicinity of the Jewett Site that would contribute to cumulative impacts to air quality,
particularly power plants that are no longer being considered. Based on comments from the
regulators, the following projects were deleted from cumulative air impacts: Big Brown, Lake Creek,
and Trading House Units 3 and 4. Text was revised in the Final EIS in the Summary, Section S.10.2,
Table S-14; and in Volume I, Chapter 3, Section 3.3.3.2, Table 3-7.

Cumulative Impacts - Water Supply — Public concerns were raised about this project causing
cumulative impacts to water supply resources at the alternative site locations. Revised text that more
Sfully explains the water supply sources and the potential demand on water supply sources was added to
the Final EIS in the Summary, Section S.10.3, and Volume I, Chapter 3, Section 3.3.4.

Radionuclides and Radon — DOE received a comment concerning radioactive isotopes in coal.
New text was added to Volume II, Chapters 4, 5, 6, and 7 in the air quality sections 4.2, 5.2, 6.2, and 7.2
of the Final EIS that describes the components of coal, the potential for radionuclide emissions (both
parent elements and various decay products) from coal-fired boilers, the fate and transport of
radionuclides in a coal combustion power plant, and the proposed use of extremely high particulate
control at FutureGen compared to conventional coal plants.

Alternative Power Sources — Several commentors questioned why other sources of power such as
wind or solar energy were not being considered in place of coal power. The comment-response
document in Volume 111, Chapter 13 responds to this general comment as follows (no change was made
to the EIS):

DOE oversees numerous programs that are investigating and supporting a wide variety of
renewable energy generation technologies, including wind, solar, and hydro. However, the
particular goal of the FutureGen Program is to demonstrate an advanced power generation
facility based on fossil fuels, specifically coal. Hence, technologies that would not be based on
coal use are not within the scope of the FutureGen Project.

Comments and Responses on the Draft EIS — Volume II1, Chapter 13 contains copies of all
comments that were received by DOE on the Draft EIS. Individual responses to comments are
provided in Volume III, Chapter 13.

Risk Assessment Report — Additional model simulations of pipeline ruptures or punctures to
represent releases during the co-sequestration experiment were conducted, as discussed in the revised
Risk Assessment. These results show that the distance where the public could be exposed to H,S at
levels that could result in adverse effects is significantly greater than for the base case, and thus more
people could be exposed, if a release occurred during an experiment. A summary of the risk results for
the co-sequestration experiment is found in the Risk Assessment Report, Section 4.5.5. Details on the
modeling for the experiment are found in Appendix C, Section C.5, and C.6 of the report.
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S.7 THE FUTUREGEN PROJECT

The FutureGen Project is in the early stages of design and, although the major features of the project
are known, many engineering and planning details are still in the development phase. The Alliance
developed reference design information and bounding conditions for use in this EIS. Where appropriate,
design uncertainties and bounding conditions used are identified in this EIS. When specific process
information that is needed for an analysis is not yet available, bounding conditions are used in this EIS.
As the conceptual design work progresses, the Alliance would make decisions on the incorporation of
specific technologies consistent with the overall project goals and DOE’s ROD. As discussed in Section
S.1.3, DOE will prepare a Supplement Analysis to determine if there are substantial changes in the
Proposed Action or significant new circumstances or information relevant to environmental concerns.

S.7.1 POWER PLANT AND RESEARCH FACILITY

The FutureGen power plant would be a 275-MW output IGCC system. The major components of this
system are illustrated in Figure S-16.

Planned research, development, and testing activities (see Figure S-17) would use all elements of the
facility, including the backbone power generation train, an optional side-stream power train, a sub-scale
test platform (or test bay), and the CO, sequestration facility located outside the power plant. In addition
to research and development on power plant technologies, the FutureGen Project could serve as the
premier platform for testing and deploying new technologies related to CO, storage, retention, and
monitoring, and for developing a critical understanding of reservoir structure, chemistry, and performance
(see Section S.7.1.1).

The “backbone” refers to the equipment train necessary to fulfill the major objective of the FutureGen
Project: commercial-scale power generation with a minimum of 1.1 million tons (1 MMT) of CO,
captured and stored per year. The facility’s test platform and optional side-stream power train would
enable full-scale module testing as well as sub-scale testing of new components and systems using
syngas, H,, or other chemicals produced by the facility. Although design and construction of the facilities
required to allow such testing to occur are part of the Proposed Action, the use of the test platform would
be funded outside the scope of the FutureGen Cooperative Agreement. Prototype testing of advanced
technologies would be considered in the following areas:

® Fuel Processing Power Plant — Electric power production, hydrogen production, and carbon
capture.
o Coal feed
Oxygen supply (air separation)
Syngas preconditioning
Syngas cleaning
CO, removal/separation
Power systems
o Water management

O O O O O

® (Carbon Sequestration
o Power plant/sequestration integration
Monitoring and mitigation
Reservoir modeling and science
Sequestration of hydrogen sulfide (H,S) gas with CO,

O O O

The key features of the FutureGen Power Plant design are summarized in Table S-6 and an example
plant layout is illustrated in Figure S-18.
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