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Abstract:

This Environmental Impact Statement (EIS) evaluates the potential impacts associated with DOE’s
proposed action to provide financial assistance to the FutureGen Alliance (the Alliance) for the FutureGen
2.0 Project, including the direct and indirect environmental impacts from construction and operation of
the proposed project. DOE’s proposed action would provide approximately $1 billion of funding
(primarily under the American Recovery and Reinvestment Act) to support construction and operation of
the FutureGen 2.0 Project. The funding would be used for project design and development, procurement
of capital equipment, construction, and to support a 56-month demonstration period for a coal-fueled
electric generation plant integrated with carbon capture and storage.

For the FutureGen 2.0 Project, the Alliance would construct and operate a 168-megawatt electrical
(MWe) gross output coal-fueled electric generation plant using advanced oxy-combustion technology.
The plant would use existing infrastructure, including the existing steam turbine generator (Unit 4), at
Ameren Energy Resources’ Meredosia Energy Center on the lllinois River just south of Meredosia,
Illinois. The proposed project would include facilities designed to capture at least 90 percent of the carbon
dioxide (CO,) that would otherwise be emitted to the atmosphere, equivalent to approximately 1.2 million
tons (1.1 million metric tons) of CO, captured per year. The captured CO, would be compressed and
transported via a new underground pipeline, approximately 30 miles long and 12 inches in diameter, to a
geologic storage area in eastern Morgan County, where it would be injected and stored in the Mt. Simon
Formation (a saline aquifer) approximately 4,000 to 4,500 feet below the ground surface. The project
would also employ systems for the monitoring, verification, and accounting of the CO, being geologically
stored. A visitor and research center and a training facility would be sited in the vicinity of Jacksonville,
Illinois. The proposed project would provide performance and emissions data, as well as establish
operating and maintenance experience, that would facilitate future large-scale commercial deployment of
oxy-combustion technology and geologic CO, storage.

DOE is the lead federal agency responsible for preparation of this EIS. DOE prepared the EIS pursuant to
the National Environmental Policy Act (NEPA) and in compliance with the Council on Environmental
Quality (CEQ) implementing regulations for NEPA (40 Code of Federal Regulations [CFR] 1500 through
1508) and DOE NEPA implementing procedures (10 CFR 1021). The EIS evaluates the potential
environmental impacts of the FutureGen 2.0 Project as part of DOE’s decision-making process to
determine whether to provide financial assistance. The EIS also analyzes the no action alternative, under
which DOE would not provide financial assistance for the FutureGen 2.0 Project.

Comment Period:

DOE encourages public participation in the NEPA process. Comments received or postmarked by June
17, 2013, will be addressed in the Final EIS. DOE will consider late comments to the extent practicable.
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1 PURPOSE AND NEED

1.1 INTRODUCTION

This chapter introduces the proposed FutureGen 2.0 Project and describes the purpose and need for
agency action and the scope of this environmental impact statement (EIS). This chapter also summarizes
the National Environmental Policy Act (NEPA) of 1969 process, project history and objectives, and the
public scoping process undertaken for this EIS.

In 2010, the United States (U.S.) Department of Energy (DOE) proposed to fund the final design,
construction, and initial operation of the FutureGen 2.0 Project, subject to the requirements of NEPA. To
assess the potential environmental impacts of the project, DOE has prepared this EIS in accordance with
NEPA (42 United States Code [USC] 4321 et seq.) and in compliance with the Council on Environmental
Quality (CEQ) implementing regulations for NEPA (40 Code of Federal Regulations [CFR] 1500 through
1508) and DOE’s NEPA implementing procedures (10 CFR 1021). To date, DOE has authorized the
expenditure of funds for the purpose of project definition, cost estimating, and preliminary and front-end
engineering design activities, and to facilitate environmental review. Such activities do not have an
adverse impact on the environment or limit the choice of reasonable alternatives. This EIS will inform
DOE’s decision of whether to authorize the expenditure of additional funds for final design, construction,
and initial operation of the FutureGen 2.0 Project.

FutureGen 2.0 is a public-private partnership formed for the purpose of developing the first large-scale
oxy-combustion repowering project in the world that would use carbon capture and storage technology.
The FutureGen 2.0 Project consists of two components: the Oxy-Combustion Large Scale Test and the
Carbon Dioxide (CO,) Pipeline and Storage Reservoir. Additionally, visitor, research, and training
facilities (also referred to as the educational facilities) would be provided at a suitable location to support
public outreach and communication, and to provide training and research opportunities associated with
near-zero emissions power generation and CO, capture and storage technologies.

DOE has entered into a cooperative agreement with the
FutureGen Industrial Alliance (Alliance) under which the
Alliance, cooperating with Ameren Energy Resources (Ameren), | Oxy-combustion is the combustion of coal
would upgrade an energy center currently owned by Ameren near | "t @ mixture of oxygen and recycled flue
. L . ’ gas (instead of air), resulting in a gas by-
Meredosia, lllinois, with oxy-combustion and carbon capture | proquct that is primarily COz. This facilitates
technology provided by the Babcock & Wilcox Power Generation | the capture of CO,, which, in the case of the
Group (Babcock & Wilcox) and Air Liquide Process and | FutureGen 2.0 Project, would be permanently
Construction, Inc. (Air Liquide). The plant would capture at least | Stored underground rather than released to
. .. - the atmosphere.
90 percent of its CO, emissions and reduce other emissions to
near zero. The captured CO, would be transported through a 30-
mile pipeline to injection wells that would be used to inject the CO, approximately 4,000 to 4,500 feet
below the earth’s surface into a geologic formation for permanent storage. The project would be designed
to capture, transport, and inject approximately 1.2 million tons (1.1 million metric tons) of CO, annually,
up to a total of 24 million tons (22 million metric tons) over approximately 20 years. The Alliance would
construct and operate a visitor center and research and training facilities related to carbon capture and
storage in the local area.

Oxy-Combustion Technology

The Alliance is a non-profit membership organization created to benefit the public interest and the
interests of science through research, development, and demonstration of near-zero emissions coal
technology. It was formed to partner with DOE on the FutureGen Initiative. Members of the Alliance
include some of the largest coal producers, coal users, and coal equipment suppliers in the world. The
Alliance’s current members are: Alpha Natural Resources, Inc.; Anglo American, SA; Joy Global Inc.;
Peabody Energy Corporation; and Xstrata, PLC. The active role of industry in this FutureGen Initiative
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ensures that the public and private sector share the cost and risk of developing the advanced technologies
necessary to commercialize the FutureGen concept.

The Alliance has an open membership policy to encourage the addition of other coal producers, coal
users, and coal equipment suppliers, both domestic and international. Consistent with the FutureGen
Initiative, DOE encourages participation from international organizations to maximize the global
applicability and acceptance of FutureGen 2.0’s results, helping to support an international consensus on
the role of coal and geologic CO, storage in addressing global greenhouse gas (GHG) emissions and
energy security.

1.2 PROJECT BACKGROUND

For more than 25 years, DOE has been co-funding large-scale demonstrations of clean coal technologies
to hasten their adoption into the commercial marketplace. Developing this technology is critical for
reducing conventional air pollutants and CO, emissions, maintaining the ability to continue to use
abundant domestic coal reserves, and keeping the nation’s electricity supplies secure and affordable.
Federal financial support is needed to help reduce the risks inherent in these first-of-a-kind projects. One
of DOE’s clean coal demonstration efforts, the FutureGen Initiative, is designed to demonstrate the
commercial feasibility of coal-fueled energy generation with carbon capture and storage at a commercial
scale. This section describes the original FutureGen Project and the current FutureGen 2.0 Project.

1.2.1 Original FutureGen Project

On February 27, 2003, President George W. Bush announced the FutureGen Initiative, a $1 billion,
10-year demonstration project to create the world’s first coal-based, zero emissions electricity and
hydrogen power plant. The President’s announcement emphasized the need for the FutureGen Initiative 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 aimed to reduce the
nation’s output of GHG emissions to improve the global environment and provide advanced technologies
to meet the world’s energy needs.

In response to the President’s FutureGen Initiative, DOE developed plans for the FutureGen Project,
which was intended to establish the technical and economic feasibility of producing electricity and
hydrogen from coal, while capturing and geologically storing the CO, generated in the process. On
April 21, 2003, DOE issued a Request for Information seeking expressions of interest from prospective
consortia of industries most heavily impacted by potential future limitations on carbon emissions. DOE
outlined a plan to enter into a cooperative agreement with a consortium led by the coal-fueled electric
power industry and the coal production industry.

A consortium of coal-fueled utilities, coal production companies, and coal production equipment
suppliers formed the Alliance, and responded to DOE’s request. On December 2, 2005, DOE and the
Alliance signed a limited-scope cooperative agreement to initiate the FutureGen Project with a project
definition phase that yielded a conceptual design report and project plans. This phase led to the signing of
a full-scope cooperative agreement on March 23, 2007, that was intended to establish the remainder of the
project. DOE and the Alliance were to share the costs of the development, construction, and operation of
the FutureGen Project.

The FutureGen Project was to provide a platform to test advanced technologies for producing both
electricity and hydrogen from coal, based on the design concept known as integrated gasification
combined cycle (IGCC). This technology has the potential for increasing energy conversion efficiency
while reducing air pollution emissions rates. Geologic storage of CO, was to be a unique component of
the project. The CO, was to be captured and stored in a deep underground saline formation.

In accordance with the cooperative agreement, the Alliance implemented a competitive siting process to
identify the IGCC power plant and CO, storage site that could best meet the goals of the FutureGen
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Project. This process began with the Alliance’s issuance of a Request for Proposals on March 7, 2006, in
which it sought proposals from potential site hosts. The Alliance rigorously evaluated the 12 proposals
received and identified four candidate sites for full consideration by the Alliance and DOE. The candidate
sites, announced by the Alliance on July 21, 2006, were located in Mattoon, Illinois; Tuscola, Illinois;
Jewett, Texas; and Odessa, Texas.

On July 28, 2006, and in accordance with NEPA, DOE published a Notice of Intent (NOI) to prepare an
EIS to consider whether to provide financial assistance for the FutureGen Project and to evaluate the
potential environmental impacts of constructing and operating the FutureGen Project at each of the four
candidate sites (71 Federal Register [FR] 42840). Subsequently, DOE prepared a Draft and a Final EIS
documenting its environmental analyses. In the Final EIS, issued on November 17, 2007, DOE stated its
preferred alternative was to provide financial assistance to the FutureGen project and tentatively found all
four sites acceptable.

On December 18, 2007, the Alliance announced that, after extensive review and evaluation of the
advantages and disadvantages of the four candidate sites, both individually and in comparison to one
another, it had selected the site in Mattoon, Illinois, as the host site for the FutureGen Project, pending the
outcome of DOE’s Record of Decision (ROD) (Alliance 2007).

However, on January 29, 2008, DOE announced that it would terminate its funding for the FutureGen
Project, primarily due to higher than expected costs. Instead, DOE stated its intention to implement a new
strategy for the FutureGen Initiative that would promote equipping multiple new clean coal power plants
with advanced carbon capture and storage technology, instead of one single research-oriented power
plant. Despite the Alliance’s efforts to modify the design and the proposed cost-share structure of the
original FutureGen Project, in June 2008, DOE notified the Alliance that it had decided to withdraw from
the FutureGen Project and that it would not renew its cooperative agreement. The Alliance, believing in
the merits of the project, continued its development using private sector funds and grant funding provided
by the state of Illinois.

In 2009, DOE reassessed its earlier decision and reached an agreement with the Alliance to complete a
preliminary design, a revised cost estimate, and a funding plan pursuant to a new limited-scope
cooperative agreement. On July 14, 2009, DOE issued a ROD that stated its intention to implement the
FutureGen Initiative by proceeding with financial assistance for the FutureGen Project at any one of the
four alternative sites analyzed in the EIS. DOE also stated that it anticipated committing $1 billion in
American Recovery and Reinvestment Act funds, with remaining funds to come from the Alliance,
revenues from the sale of electricity, and other funding sources.

1.2.2 FutureGen 2.0 Project

As the estimated capital costs of the original FutureGen Project escalated and came to exceed $2 billion,
DOE decided in 2010 that the project as then envisioned was too expensive in a budget-constrained
environment. Seeking a fiscally responsible approach to achieving the important technical objectives of
advanced clean coal technologies and carbon capture and storage as described in President George W.
Bush’s FutureGen Initiative, and recognizing that a number of projects involving IGCC technology and
the coal-to-hydrogen concept had been announced, DOE elected to shift from the construction and
operation of a new IGCC power plant to repowering an existing coal-fueled power plant.

Retrofitting opportunities that would allow for the capture of CO, consisted of oxy-combustion projects
and post-combustion scrubbing projects. Oxy-combustion burns coal with a mixture of oxygen and CO,
instead of ambient air to produce a concentrated CO, stream, which facilitates CO, injection and
permanent storage underground. Because DOE already had post-combustion scrubbing projects in its
research and demonstration portfolio, it decided to pursue an oxy-combustion retrofitting project with
CO, storage at the Mattoon, Illinois, site that had been selected for the original FutureGen Project.
FutureGen 2.0 would still meet the objective of the FutureGen Initiative to establish the feasibility and
viability of producing electricity from coal with at least 90 percent CO, capture and near-zero emissions.
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On August 5, 2010, DOE announced the award of $1 billion in American Recovery and Reinvestment Act
funding to the Alliance, Ameren, Babcock & Wilcox, and Air Liquide to build FutureGen 2.0, an oxy-
combustion repowering and CO, storage project. DOE stated that the project partners would repower Unit
4 at Ameren’s Meredosia, Illinois energy center with oxy-combustion technology and would construct a
150-mile pipeline from Meredosia to Mattoon that would transport more than 1.1 million tons (1 million
metric tons) of captured CO, per year. The Mattoon site would also be used to conduct research
pertaining to site characterization, injection and storage, and monitoring and measurement.

The Mattoon sequestration site proponent, however, decided that the pursuit of FutureGen 2.0 was not in
its best interest, stating that the restructured project did not provide the highest and best use of the
Mattoon site. With Mattoon no longer available as the CO, storage site, the Alliance developed and
implemented another competitive process to identify a CO, storage site in Illinois.

Under the terms of a cooperative agreement signed in 2010 with DOE, the Alliance undertook a
four-stage siting process as described in Chapter 2, Proposed Action and Alternatives (Section 2.5.2.1).
Following the issuance of Guidance to Prospective Offerors on October 6, 2010, the Alliance prepared
and released a Request for Proposals on October 25, 2010. The Request for Proposal described the surface
and subsurface qualifying, scoring, and best value criteria that the Alliance would use to site the
FutureGen 2.0 CO, injection wells and the data that site offerors needed to provide. On November 15,
2010, six bidders submitted proposals.

After careful review of the proposals and other available data, including data from the lIllinois State
Geologic Survey, on February 28, 2011, the Alliance announced its selection of Morgan County as the
preferred location for the FutureGen 2.0 CO, injection wells, visitor center, and research and training
facilities. At that time, the Alliance identified sites in Christian County and Douglas County as alternate
locations should concerns arise around the technical, legal, or public acceptability of the preferred
Morgan County site.

Throughout 2011 and 2012, the Alliance conducted a detailed geological stratigraphic analysis at the
Morgan County storage location to characterize and verify the viability of the proposed CO, storage
reservoir. The geological findings have proved the location to be favorably suited for CO, injection and
sequestration as part of the FutureGen 2.0 Project. As a result of this geological analysis combined with a
cost analysis of the pipelines to the alternative sites, on June 19, 2012, the Alliance Board of Directors
confirmed that the proposed Morgan County site remained its preferred site and voted to direct the
Alliance to no longer pursue the sites in Christian County and Douglas County as alternate sites. The
Alliance notified the proponents of those sites that the Alliance would no longer be considering them as
alternate sites and would not be constructing or operating a CO, storage reservoir at those sites, releasing
the site proponents to find other reasonable uses for their proposed sites.

Since the initial announcement of the FutureGen 2.0 Project in 2010, Ameren decided, for economic
reasons, to suspend operations at the Meredosia Energy Center at the end of 2011 (see Section 2.4.1.5)
and to reduce its role in FutureGen 2.0. With DOE’s concurrence, the Alliance has agreed to acquire those
portions and components of the Meredosia Energy Center that are needed for FutureGen 2.0 and to
undertake the repowering of Unit 4 with oxy-combustion technology by Babcock & Wilcox and Air
Liquide. Thus, the Alliance would be responsible for both the Oxy-Combustion Large Scale Test and the
CO, Pipeline and Storage Reservoir components of the FutureGen 2.0 Project. Ameren has continued to
assist with environmental permitting and maintaining the energy center to be in a retrofit-ready condition.
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1.3 PROPOSED ACTION

DOE proposes to fund the final design, construction, and initial operation of the FutureGen 2.0 Project to
implement the 2003 FutureGen Initiative. DOE announced $1 billion in funding under the American
Recovery and Reinvestment Act of 2009 (Public Law No. 111-5) for the project through four cost-share
phases:

e Phase I: Project Definition

e Phase II: NEPA, Permitting, and Preliminary/Final Design

e Phase Ill: Construction and Commissioning

e Phase IV: Operations
Although not part of DOE’s proposed action, after completion of DOE’s participation, there would be two
commercial phases:

e Phase C-1: Commercial Operations

e Phase C-2: Post-Operations Monitoring

DOE has authorized the expenditure of funds for
Phase | (project definition) and much of Phase 1I
(through front-end engineering design), with
cost-sharing by the private partners. DOE

Objectives of FutureGen 2.0 Phases

Phase I: Project Definition — Select a site for the CO2 storage
facility, obtain site purchase options, complete a conceptual design
and cost estimate for the project, initiate the NEPA process, and

proposes to fund the remainder of Phase Il (final
design) and Phases IlIl (construction and
commissioning) and IV (operations) of the
FutureGen 2.0 Project through cooperative
agreements with the Alliance to support the
implementation of project components that, if
successful, would advance the goals of the
FutureGen Initiative. This EIS addresses the
environmental impacts of continuing to fund
FutureGen 2.0 through Phase 1V, also cost-shared
by the private partners, and the impacts of
continuing commercial operations and post-
operations monitoring after DOE’s participation
ends. The project components, consisting of the
Oxy-Combustion Large Scale Test and the CO,
Pipeline and Storage Reservoir, would provide
critical performance and emissions data, as well
as establish operating, permitting, maintenance,
and other experience needed for future
commercial deployment of these technologies.

execute a Cooperation and Technology Agreement between
FutureGen Industrial Alliance and Ameren Energy Resources.

Phase Il: NEPA, Permitting, and Preliminary/Final Design —
Complete environmental permitting and the NEPA process; obtain
commitments on properties needed for the pipeline and injection
well site(s); complete front-end engineering and design and final
design and cost estimates; prepare a monitoring, verification, and
accounting plan; and execute the power purchase agreement and
other appropriate agreements for facilities operation.

Phase IIl: Construction and Commissioning - Construct the
pipeline, the surface and subsurface facilities at the injection well
site(s), and the visitor, research, and training facilities, and
commission the system.

Phase 1V: Operations — Commence operation of the pipeline and
storage facility systems to transport and store CO2, and to test
technologies and protocols for CO2 monitoring necessary to
establish the permanence of storage and provide a full accounting
for all captured COs.

For the Oxy-Combustion Large Scale Test, the Alliance would acquire portions of the Meredosia Energy
Center (formerly named the Meredosia Power Station) in west central Illinois from Ameren and
incorporate advanced oxy-combustion technology into the reconstruction of Unit 4 at the existing plant.
Ameren originally entered into a cooperative agreement with DOE to implement the Oxy-Combustion
Large Scale Test, but the company discontinued operations at the Meredosia Energy Center at the end of
2011 and informed DOE that it would not continue with its cooperative agreement. Subsequently, DOE
authorized the Alliance to assume responsibility for Ameren’s cooperative agreement. The scope of the
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Oxy-Combustion Large Scale Test consists of final design, procurement, manufacture, installation,
startup, testing and operation of an integrated oxy-combustion coal boiler with CO, capture, purification,
and compression. The plant would be designed to generate approximately 168 megawatts electrical
(MWe) gross with a net output estimated at approximately 99 MWe, and it would operate continuously to
generate baseload electric power. The CO, would be cleaned, compressed for transport, and delivered to a
pipeline for transport to the CO, injection wells.

For the CO, Pipeline and Storage Reservoir, the Alliance would design, construct, and operate a CO;
transmission pipeline and a geologic injection and storage facility. The pipeline would transport CO, from
the Meredosia Energy Center to the injection wells in Morgan County where it would be injected through
deep wells into the Mt. Simon Formation, which is the major deep saline formation in the Illinois Basin.
The injection wells would be located approximately 30 miles east of the Meredosia Energy Center. The
pipeline and storage reservoir would be designed to store up to 24 million tons (22 million metric tons)
over an approximately 20-year operating period. Research would include site characterization, injection
and storage, and CO, monitoring and measurement.

The FutureGen 2.0 Project would begin final design in 2013 after completion of the NEPA process.
Construction would begin in 2014, with commissioning in 2017. Operations and monitoring would
continue until 2022 (56 months after commissioning) with DOE funding. Performance and economic test
results would be shared among all participants, industry, non-governmental organizations, and the public.
After DOE’s involvement ceases, the FutureGen 2.0 Project would be expected to continue commercial
operations, including carbon capture and storage, for approximately 20 years, and the Alliance (or its
successor) would be financially responsible for post-injection monitoring of the underground CO, for up
to 50 years.

1.4 PURPOSE AND NEED FOR AGENCY ACTION

According to the Energy Information Administration, coal is an abundant and indigenous energy resource
and in 2010 supplied 45 percent of electric power in the U.S. Electricity is vital to the nation’s economy
and global competitiveness with demand for electricity projected to increase by 22 percent from 2010 to
2035. Based on its analyses, the Energy Information Administration concludes that this power increase
can only be achieved if coal use is also increased (EIA 2012).

In addition, nearly half of the nation’s electric power generating infrastructure is more than 30 years old,
with a significant portion of this infrastructure having been in service for 60 years or more (EIA 2009).
These aging facilities are (or soon will be) in need of substantial refurbishment or replacement. Additional
capacity must also be put in-service to keep pace with the nation’s ever-growing demand for electricity.
Therefore, nearly 40 percent of the nation’s electricity needs will continue to be served by coal for at least
the next several decades (EIA 2012).

However, there is also a need to address the associated environmental and climate change challenges
related to the continued use of coal. The Intergovernmental Panel on Climate Change has concluded that
global atmospheric concentrations of CO, have increased 39 percent since the pre-industrial period, and
that the primary source of the increase results from the consumption of fossil fuels (IPCC 2007;
IPCC 2011). In addition, in 2009 the U.S. Environmental Protection Agency (USEPA) found that GHGs
endanger both the public health and welfare through their contribution to climate change. Subsequently,
on April 13, 2012, the USEPA announced a proposed rule that would set CO, emissions limits on new
fossil fuel-fired generating units. Such rulemaking would significantly affect the future development of
coal-based power generation systems unless methods to reduce CO, emissions, like the approach included
in the proposed action, are successfully demonstrated and adopted.

Given the heightened awareness of environmental stewardship, while at the same time meeting the
demand for a reliable and cost-effective electric power supply, it is in the public interest for the nation’s
energy infrastructure to be upgraded with the latest and most advanced commercially viable technologies
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to achieve improved efficiencies, environmental performance, and cost-competitiveness. To realize
acceptance and replication of these advanced technologies into the electric power generation sector, the
technologies need to be demonstrated first, i.e., designed and constructed to industrial standards and
operated at significant scale under industrial conditions.

Thus, agency action is needed to demonstrate advanced technologies to meet the nation’s energy needs
with an abundant natural resource and reduce the nation’s output of GHG emissions to improve the global
environment. Implementation of FutureGen 2.0 would support the objectives of the FutureGen Initiative
to establish the feasibility and viability of producing electricity from coal with at least 90 percent CO,
capture and near-zero emissions of other pollutants.

One of DOE's primary strategic goals is to protect our national and economic security by promoting a
diverse supply and delivery of reliable, affordable, and environmentally sound energy. DOE’s proposed
action contributes to this strategic goal through cutting-edge research and development focused on clean
energy production and use of the nation's domestic fossil energy resources. The principal need addressed
by DOE’s proposed action includes the collection and evaluation of data only available from the
experience of actually designing, permitting, operating, and maintaining an industrial scale oxy-
combustion repowering project with CO, capture, transport, and geologic storage.

Studies by DOE's National Energy Technology Laboratory (NETL) have identified oxy-combustion
technology as a potentially cost-effective approach to implementing carbon capture at existing coal-fueled
facilities, including a large cross-section of the world's existing pulverized coal plants (NETL 2008,
NETL 2011a, Farzan 2011). It also has the potential for use in new power plants. Because oxy-
combustion technology is inherently scalable, it is possible to demonstrate the technology at a relatively
small commercial-scale such as the project proposed for the Meredosia Energy Center (168 MWe), and
then replicate it at larger-scale (e.g., 500+ MWe) power plants. The ability to demonstrate the technology
at a smaller but commercially relevant scale has substantial cost-saving benefits.

A successful project would generate technical, environmental, and financial data from the design,
construction, and operation of the integrated electric generation, pipeline, and injection facilities to
confirm that oxy-combustion technology with CO, capture and permanent underground storage can be
implemented at a commercial scale. The cost-shared financial assistance from DOE would reduce the risk
to the Alliance in demonstrating the technology at the level of maturity needed for decisions on
commercialization.

1.5 NATIONAL ENVIRONMENTAL PoLicy ACT

1.5.1 DOE Responsibilities

NEPA requires all federal agencies to include, in every recommendation or report on proposals for major
federal actions that may significantly affect the quality of the human environment, a detailed statement
describing: (1) the potential environmental impacts of the proposed project; (2) any adverse
environmental effects that cannot be avoided should the proposal be implemented; (3) alternatives to the
proposed project, including the alternative of taking no 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
project should it be implemented. NEPA also requires consultations with agencies that have jurisdiction
or special expertise with respect to any environmental impact involved, and that the detailed statement
along with the comments and views of consulted governmental agencies be made available to the public
(42 USC 4332).

In compliance with NEPA, DOE prepared this EIS for FutureGen 2.0 to inform its decisions regarding
whether to provide financial assistance for project activities beyond preliminary design (including
detailed design, construction, and operation of the proposed facilities). DOE’s policy is to comply fully
with the letter and spirit of NEPA, giving early consideration to environmental values and factors in
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federal planning and decision-making. This EIS evaluates the environmental impacts of alternatives and
facilitates public participation. DOE’s actions with regard to any proposal, including financial awards, are
limited prior to completion of the NEPA process (i.e., in accordance with 40 CFR 1506.1(a)). DOE will
not provide funds for project activities that could either have an adverse impact on the environment or
limit the choice of reasonable alternatives before the NEPA process is completed.

DOE determined that providing financial assistance to FutureGen 2.0 would constitute a major federal
action that may significantly affect the quality of the human environment. Therefore, DOE has prepared
this EIS to assess the potential impacts on the human environment of the proposed project and reasonable
alternatives. DOE has used information provided by the Alliance and Ameren, as well as information
provided by state and federal agencies, subject matter experts, and others. This EIS has been prepared in
accordance with Section 102(2)(C) of NEPA, as implemented under regulations promulgated by CEQ
(40 CFR 1500 through 1508) and as provided in DOE regulations for compliance with NEPA (10 CFR
1021).

Figure 1-1 illustrates the steps involved in the EIS process. To formally initiate the NEPA process for
FutureGen 2.0, DOE published a NOI to prepare an EIS in the FR on May 23, 2011, under Docket ID No.
FR Doc. 2010-12632 (76 FR 29728). After issuing the NOI, DOE conducted a thorough scoping process
that included three public scoping meetings and consultation with various interested governmental
agencies and stakeholders. Information related to the public scoping meetings is described below in
Sections 1.4 and 1.5 and included in Appendix A, Public Scoping, and consultation-related
correspondence is provided in Appendix B, Consultation Letters. DOE used the results of the scoping
efforts to define the scope and areas of emphasis (or focus) of this EIS.

Notice of Intent
for EIS

\— Prepare
Draft EIS 'S

Notice of
Availability
1

Prepare
Final EIS

Dept. of Energy
Record of
Decision

DOE = U.S. Department of Energy; EIS = Environmental Impact Statement
Figure 1-1. Steps in the NEPA Process

1.5.2 NEPA Scoping Process

DOE determined the scope of this EIS based on internal planning and analysis, consultation with federal
and state agencies, and involvement of the public. During the public scoping period, DOE solicited public
input to ensure that: (1) significant issues were identified early and properly analyzed; (2) issues of
minimal significance would not consume excessive time and effort; and (3) the EIS would be in
accordance with applicable regulations and guidance.
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DOE held public scoping meetings on the dates indicated at the following locations:
e June 7, 2011 at Taylorville High School, Taylorville, 1llinois
e June 8, 2011 at Ironhorse Golf Club, Tuscola, Illinois

e June9, 2011 at Elks Lodge, Jacksonville, Illinois

The meeting locations were selected to provide appropriate geographic coverage and reasonable
accessibility for stakeholders affected by actions associated with the Meredosia Energy Center site,
potential pipelines, and the initial alternative CO, injection and geologic storage areas. DOE announced
the meeting locations and times in its NOI published in the FR on May 23, 2011, and also published
announcements in the following local newspapers on the dates indicated:

e Journal-Courier, Jacksonville; May 22, 29; June 1, 5

State Journal-Register; Springfield; May 22; June 5

e Breeze-Courier; Taylorville; May 23; June 3, 5

e Herald & Review; Decatur; June 1, 5

o Daily Union; Shelbyville; May 31; June 4

o News-Progress; Sullivan; May 25; June 1

e Tri-County Journal; Tuscola; May 26; June 2

e Tuscola Journal; Tuscola; May 25; June 1

e Record-Herald; Arcola; May 26; June 2

e Journal-Gazette / Times-Courier; Mattoon / Charleston; June 1, 4
Each scoping meeting began with an informal open house from 5:00 p.m. to 7:00 p.m. During this time,
attendees were able to view project-related posters, handouts, and a video; and to ask questions of DOE,
Alliance, and Ameren representatives. The formal scoping meeting at each location began at 7:00 p.m.
and included presentations by DOE, the Alliance, and Ameren, followed by an opportunity for public
comments. The presentations and comments were transcribed by a court reporter at each meeting location.
The public scoping period ended on June 22, 2011, after a 30-day comment period. During the comment
period, DOE accepted comments by telephone, facsimile, U.S. mail, and electronic mail. DOE announced

in the NOI that it would consider late comments to the extent practicable. Appendix A, Public Scoping
provides additional information on the NEPA public scoping process for this project.

1.6 ScCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT

1.6.1 Issues Identified Prior to the Scoping Process

DOE initially identified the environmental resource areas and issues listed below for consideration in the
EIS. These resource areas were identified in early planning efforts and listed in the NOI. This list was
neither intended to be all-inclusive, nor a predetermined set of resources to be assessed for potential
environmental impacts. Resource areas and issues initially identified by DOE include:

e Air quality — potential impacts from emissions during construction and operation of FutureGen
2.0 on local or regional air quality;

e Climate change — potential impacts from emissions of CO, and other GHG emissions;
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e Geology — potential impacts from the injection and storage of CO, on underground resources
such as groundwater supplies, mineral resources, and fossil fuel resources, and the fate and
stability of CO, being stored;

e Water resources — potential impacts from water utilization, consumption, and wastewater
discharges, as well as potential impacts during construction, including stream crossings for linear
features;

e Floodplains and wetlands — potential wetland and floodplain impacts from construction and
operation of project facilities;

o Biological resources — potential impacts to vegetation, wildlife, threatened or endangered species,
and ecologically sensitive habitats;

e Historic and cultural resources — potential impacts related to site development and the associated
linear facilities (e.g., pipelines);

o Infrastructure and land use — potential impacts associated with delivery of feed materials and
distribution of products (e.g., access roads, pipelines), and compatibility with adjacent land uses;

e Visual resources — potential impacts to the viewshed, scenic views (e.g., impacts from the
injection wells, pipeline, and support facilities for the injection wells and pipeline), and
perception of the community or locality;

e Solid wastes — pollution prevention and waste management issues (generation, treatment,
transport, storage, disposal or reuse), including potential impacts from the generation, treatment,
storage, and management of hazardous materials and other solid wastes;

o Traffic — potential impacts from the construction and operation of the facilities, including changes
in local traffic patterns, deterioration of roads, traffic hazards, and traffic controls;

¢ Noise and light — potential disturbance impacts from construction, transportation of materials, and
facility operations;

o Health and safety issues — potential impacts associated with use, transport, and storage of
hazardous chemicals, as well as CO, capture and transport to the injection wells and risks of
leakage;

e Socioeconomics — potential impacts to schools, housing, public services, and local revenues,
including the creation of jobs;

e Environmental justice — potential for disproportionately high and adverse impacts on minority or
low-income populations;

e Connected actions — potential impacts from the integrated operations of the oxy-combustion
project and sequestration project, as well as potential development of support facilities or
supporting infrastructure;

e Cumulative effects that could result from the incremental impacts of the proposed project when
added to other past, present, and reasonably foreseeable future actions; and

e Regulatory and environmental permitting requirements and environmental monitoring plans
associated with the carbon capture facility and CO, geologic storage activities.
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1.6.2 Comments Received and Issues ldentified During the Scoping Process

Scoping comments were received with respect to specific natural and human environmental resources.
Comments were expressed orally by individuals attending the scoping meeting; others were received on
comment forms provided at the meeting, as well as by letter or email.

In general, the majority of respondents expressed various concerns, with a primary emphasis on potential
impacts to farmers and farmland (e.g., loss of farmland or impacts to soil). Other concerns not directly
related to a specific environmental resource included: issues with the experimental nature of the project; a
lack of confidence that economic benefits would occur; concerns about the use of public funds for a
private endeavor; belief that DOE funding should go toward renewable and alternative energy
technologies aside from coal; and concerns about potential increased electricity costs for consumers. In
terms of environmental resource-specific concerns, the majority of comments were related to
socioeconomics and carbon capture and storage, with a general belief that this technology ultimately
contaminates the land instead of the air. The majority of natural resource topics were addressed in terms
of impacts to farmlands; issues strictly related to natural resources tended to be general in nature
(e.g., potential impacts to surface waters should be addressed). Additionally, two petitions in opposition
to the project, signed by a total of about 340 residents and landowners in Morgan County, and one
petition signed by 55 residents and landowners in Douglas County, were submitted to DOE.

Of the commenters that responded favorably for the project, many commented positively primarily due to
economic and job creation benefits for the community, as well as benefits in terms of self-sufficient
national energy production.

Following the intent of NEPA, DOE uses the scoping process to focus the analysis of issues and impacts
in the EIS. Rather than providing responses to specific comments received during scoping, DOE
endeavors to ensure that the EIS addresses and analyzes issues and potential environmental impacts
appropriately based on commenter concerns. Table 1-1 provides a summary of the scoping comments
received, organized by comment category or applicable resource area, and it identifies the appropriate
sections in the EIS where the respective issues are addressed. The subjects and issues raised in specific
comments are summarized in more detail in Table 3 of Appendix A, Public Scoping.

DOE has addressed all substantive scoping 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 Initiative 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.

Several comments were received relating to the environmental and safety impacts of coal mining. Coal is
a commercial fuel produced by a regulated industry. The FutureGen 2.0 Project would obtain coal as a
commodity fuel source from existing mines. No specific mine has been identified as a source of coal, and
no new mines would be developed specifically to support the project. Furthermore, the FutureGen 2.0
Project does not aim to change mining techniques, and DOE has no decisions that would affect coal
mining techniques for the proposed project. It is assumed that the coal intended for the project would be
used as a feedstock for another facility in the event that the FutureGen 2.0 Project were not constructed,
because coal is an abundant fuel source in the United States. The FutureGen 2.0 Project would not change
nationwide coal production and, therefore, would not change the environmental impacts of mining, which
are generally well known and well described. Hence, DOE considers the environmental impacts of coal
mining policies and operations to be outside the scope of this EIS.

A few commenters requested detailed cost information about the project, including a life-cycle cost
analysis. Among the purposes for DOE’s involvement in the FutureGen 2.0 Project are the demonstration
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of the technologies involved, the identification of potential efficiencies, and the development of a
reference base for the costs associated with oxy-combustion facilities and CO, capture and storage. Thus,
the life cycle cost of the project relative to other technologies is not currently known with certainty, but it
is not relevant in DOE's decision-making process for the proposed action.

Table 1-1. Summary of Scoping Comments

Subject Representative Issues and Concerns Number of - Relevant Sections
Comments of EIS
Federal funding for project; preference for DOE to invest
Purpose and in alternative energy projects other than coal, which . .
b7 10 s 3 1.4;1.6.2;2.3
Need would also create jobs; cost-competitiveness of oxy-
combustion system.
Number and location of injection wells; preference for
. alternatives to include energy efficiency and renewable 1.2;1.6.2; 2.3;
Alternatives ; ] ) i . 5
energy projects; preference for use of saline formations in 252
less inhabited areas with less risk to farmland.
Pollutant emissions; comparison to conventional coal
Air Quality burning plant; effects of unexpected shutdowns or 2 3.1
outages and restarts.
Greenhouse GHG emissions; comparison to conventional coal burning 1 32
Gases plant. '
Physiographic Potential loss of productive farmland; impacts to soils due
: . 2 3.3
and Soils to CO; sequestration.
Geology Coal mining impacts to water resources, biological
- . ; 6 1.6.2,3.4
(Coal Mining) resources, farming, and farmland subsidence.
Extent of required subsurface pore-space; fate and
movement of injected COg; transport of other subsurface
gases or brine water; impact of CO; injection pressures;
Geology methods for discovering and remediating CO; leaks;
o . 18 3.4
(General) number and extent of monitoring wells; adequacy of the
depth of Mt. Simon Formation at Morgan County site;
implications on sequestration given proximity to New
Madrid Fault; structural impacts to nearby buildings.
Groundwater Impact of sequestration on groundwater quality. 1 3.5
Surface Water Concems f(_)r nearby creeks. and streams; potential effect 5 36
on species in and along Indian Creek.
Biological Impact of transport and sequestration of CO, to
9 subsurface microbes; insects, and molds; potential effect 3 3.8
Resources T .
on species in and along Indian Creek.
Land Use Property values and land use effects to neighboring 1 310
properties.
) Impacts of coal ash disposal; value and treatment of
Materials and T . .
Waste plant-generated by-products; impacts to disposal sites for 4 3.12
all waste streams.
. Concern that condition of existing road leading to Morgan
Transportation L . .
h County injection well site(s) cannot handle additional 1 3.13
and Traffic )
traffic.
Utilities Impacts of water usage by project; concerns over 5 3.15

increase in energy costs in region.
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Table 1-1. Summary of Scoping Comments

Number of Relevant Sections
Comments of EIS

Subject Representative Issues and Concerns

Lack of infrastructure and funds in regional area to

respond to potential accidents in Morgan County;

accuracy of estimated number of employees; questions
Socioeconomics  of whether project would generate investments and
and Community employment to Morgan County; concerns about foreign 12 3.16; 3.18
Services investors; impacts from disruption or displacement of

farmers and farming activities; impacts to value of Prime

Farmland; compensation to farmers; concerns over

increase in energy costs in region.

Components and toxicity of sequestered CO; stream;
Human Health consequences of and precautions taken if accidental CO;
and Safety release at the injection well site(s); safety concerns for
future generations after 20-year life of project.

6 3.17

Request for complete energy cost of project (including
coal hauling); request for life-cycle cost analysis of
project; regulation implications; liability insurance
implications.

General Topics 3 1.6.2

CO; = carbon dioxide; DOE = U.S. Department of Energy; EIS = Environmental Impact Statement; GHG = greenhouse gas

1.6.3 Decision to be Made by DOE

This EIS identifies and analyzes the potential impacts of the FutureGen 2.0 Project at the Meredosia
Energy Center, the proposed CO, pipeline, the injection wells, and the educational facilities in Morgan
County. Evaluations of potential impacts included in this EIS are intended to support the federal decision
whether to provide cost-shared funding to the Alliance for final design, construction, and operation of the
Oxy-Combustion Large Scale Test and for the CO, Pipeline and Storage Reservoir. If DOE decides to
fund these subsequent phases of the FutureGen 2.0 Project, DOE would specify measures to mitigate
potential adverse impacts. The Alliance would be required to implement the measures identified through
the NEPA process in order to continue receiving DOE funds. In the absence of DOE cost-shared funding
(the no action alternative), it is unlikely that the FutureGen 2.0 Project would proceed. Thus, for purposes
of analysis in this EIS, the no action alternative is defined as a “no-build” scenario.

No sooner than 30 days after the USEPA publication of a Notice of Availability (NOA) of the Final EIS
in the FR, DOE will announce in a ROD the selection of either the proposed action or the no action
alternative. Should the proposed action be selected in the ROD, the Alliance would make the additional
engineering design decisions to ensure compliance with any required conditions contained in the ROD.

1.7 ORGANIZATION AND CONTENTS OF THE EIS
The balance of this EIS is organized into the following chapters with associated contents:

Chapter 2 describes the DOE proposed action and no action alternative, and alternatives that DOE
considered but determined not to be reasonable. The chapter also describes the activities, including
measures to mitigate potential adverse impacts, to be undertaken by the Alliance for the Oxy-Combustion
Large Scale Test and the CO, Pipeline and Storage Reservoir. The chapter provides information on the
locations of proposed project components; the technologies involved; and resource requirements, process
outputs, and construction and operation plans.

Chapter 3, Affected Environment and Impacts, describes the baseline conditions in the region and the
potential impacts of the DOE proposed action and the no action alternative for 19 subjects that encompass
the full range of resources in the physical, natural, and human environment. Each section describes the
region of influence (ROI) of project activities, the method of analysis, and the potential impacts of project
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construction and operation. Also, as appropriate for each resource, the chapter describes means of
reducing impacts.

Chapter 4, Summary of Environmental Consequences, summarizes the potential adverse impacts of the
FutureGen 2.0 Project and provides additional information about environmental effects, including
measures to mitigate adverse impacts, potential cumulative impacts, and other subjects required by NEPA
and CEQ regulations.

The final chapters provide the regulatory and permit requirements (Chapter 5), technical references
(Chapter 6), consultations undertaken (Chapter 7), the distribution list for the Draft EIS (Chapter 8), a list
of EIS preparers (Chapter 9), and a glossary (Chapter 10).
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2 PROPOSED ACTION AND ALTERNATIVES

This chapter describes DOE’s proposed action and other alternatives considered by the agency.
Section 2.1 provides an overview of DOE’s proposed action with details of the FutureGen 2.0 Project
components being presented in Sections 2.4 and 2.5. These sections describe the resource requirements;
process outputs; and construction, operation, and decommissioning plans associated with the
FutureGen 2.0 Project. Section 2.2 describes the no action alternative as required by NEPA and applicable
CEQ and DOE regulations. A comparison of potential environmental impacts for each alternative is
presented in the Summary (Table S-3) and in Chapter 4, Summary of Environmental Consequences
(Table 4.1-1). Section 2.3 discusses other alternatives that were considered but dismissed from further
evaluation and the reasons for their dismissal.

DOE developed the range of reasonable alternatives for the FutureGen 2.0 Project based on the following:

e [Evaluation of various clean coal technologies reviewed through the Clean Coal Power Initiative
(CCPI) Program;

e Data obtained and reviewed through various funding opportunity announcements;

e Analysis of the original FutureGen Project in terms of technology, costs, and suitability for
geologic storage; and

e Interest of industries to participate in projects to support FutureGen 2.0.

2.1 DOE PROPOSED ACTION

DOE proposes to provide approximately $1 billion of financial assistance to the Alliance for the
FutureGen 2.0 Project. The financial assistance would support final design (Phase II), construction and
commissioning (Phase III), and operations (Phase IV). The FutureGen 2.0 Project consists of two major
components: the Oxy-Combustion Large Scale Test and the CO, Pipeline and Storage Reservoir
(see Figure 2-1). These components are summarized in this section and described in detail in Sections 2.4
and 2.5 respectively.

For the Oxy-Combustion Large Scale Test, the Alliance would acquire
portions of the Meredosia Energy Center in west central Illinois from
Ameren and incorporate advanced oxy-combustion technology into
the reconstruction of an idle electric generating unit (Unit 4). Through
the use of the existing Meredosia Energy Center, the oxy-combustion
component of the FutureGen 2.0 Project would be constructed on a
brownfield site (i.e., a previously developed site), which would enable
the project to move forward with less expense and fewer
environmental impacts than would occur if the project were to be

FutureGen 2.0 Project Features

Oxy-Combustion Large Scale Test —
Construction and operation of an
integrated oxy-combustion coal boiler
with CO2 capture, purification, and
compression.

CO2_Pipeline - Construction and
operation of approximately 30 miles of

constructed on a greenfield site (i.e., an undeveloped site). The scope
of the Oxy-Combustion Large Scale Test consists of final design,
procurement, manufacture, installation, startup, testing, and operation
of the proposed integrated oxy-combustion coal boiler. A coal boiler is
a vessel that is used to generate heat through the combustion of coal in
order to produce steam that can then be put to productive use (i.e., the
generation of electricity). The term “oxy-combustion” refers to the use
of manufactured oxygen in the coal combustion process. The proposed
oxy-combustion technology would include CO, capture, purification,

pipeline to transport CO2 from the
Meredosia Energy Center to a storage
reservoir in Morgan County.

Storage Reservoir — Construction and
operation of surface facilities, and
injection and permanent storage of
captured CO: into a deep geologic
formation.

and compression equipment. The reconstructed electric generating unit would be designed to generate
approximately 168 MWe (gross output) with a net output estimated at approximately 99 MWe. The CO,
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captured from the oxy-combustion facility would be cleaned, compressed for transport, and delivered to a
pipeline for transport to the CO, Storage Reservoir.

Evolving Project Design

It is important to recognize that the
FutureGen 2.0 Project has evolved
since it was initially developed in 2011
and will continue to evolve as the
Alliance works with local landowners
and identifies cost-saving opportuni-
ties. However, the preliminary design
described in this chapter and analyzed
in this EIS is expected to reflect
conservative, bounding parameters for
critical features, which would not
change substantially such that the
impacts described in this EIS would be
exceeded.

Figure 2-1. The FutureGen 2.0 Project

For the CO, Pipeline and Storage Reservoir, the Alliance would design, construct, and operate a CO,
transmission pipeline and a geologic injection and storage facility. The pipeline would transport CO, from
the Meredosia Energy Center (Meredosia, Morgan County, Illinois) to the CO, storage study area in
Morgan County approximately 30 miles east of the Meredosia Energy Center (see Figure 2-2). Deep
injection wells would be installed at the CO, storage study area and used to inject CO, into the storage
reservoir (i.e., the Mt. Simon Formation) at a depth of 4,000 to 4,500 feet below ground surface (bgs).
The Mt. Simon Formation is the major deep saline formation in the Illinois Basin. The pipeline and
storage reservoir would be designed to respectively transport and store up to 24 million tons (22 million
metric tons) of CO, over a 20-year operating period. In addition, the Alliance would construct and operate
facilities for research, training, and visitors near Jacksonville, Morgan County, Illinois.

The FutureGen 2.0 Project would begin final design in 2013 after completion of the NEPA process.
Construction would begin in 2014, with commissioning in 2017. Operations and monitoring would
continue with DOE funding until 2022 (56 months after commissioning). Performance and economic test
results would be shared among all participants, industry, non-governmental organizations, and the public.
After DOE’s involvement ceases, the FutureGen 2.0 Project would be expected to continue commercial
operations, including CO, capture and storage, for 20 years. After commercial operations cease, post-
injection monitoring of the underground CO, would continue for up to 50 years.

2.2 NoO ACTION ALTERNATIVE

Under the no action alternative, DOE would not continue to fund the FutureGen 2.0 Project into the final
design, construction, and operation phases. Without DOE funding, it is unlikely that the Alliance, or
industry in general, would undertake the utility-scale integration of CO, capture and geologic storage with
a coal-fueled power plant using oxy-combustion. Therefore, the no action alternative also represents a
“no-build” alternative. Without DOE's investment in a utility-scale facility, the development of oxy-
combustion repowered plants integrated with CO, capture and geologic storage would occur more slowly
or not at all.
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2.3 ALTERNATIVES CONSIDERED BUT DISMISSED FROM FURTHER EVALUATION

This section discusses other alternatives that were considered but dismissed from further evaluation and
the reasons for their dismissal. Chapter 1 of this EIS, Purpose and Need, describes the background and
history of the FutureGen Initiative culminating in the FutureGen 2.0 Project (see Section 1.2), which
explains the alternative technologies considered in the evolving project. DOE’s primary objective to
advance the programmatic goal of CO, capture and storage through the FutureGen Initiative was
addressed in the Final EIS for the original FutureGen Project (DOE 2007a) and associated ROD (74 FR
35174 [2009]).
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Figure 2-2. Project Location Map

2.31 Alternative Fuel Sources

Because the FutureGen Initiative was conceived for the purpose of encouraging commercial development
of advanced coal-based carbon capture and storage technologies, other technologies that cannot serve to
carry out that goal are not reasonable alternatives. Nuclear power, renewable energy sources (e.g., wind
and solar power), and energy conservation improvements do not address the specific goal of capturing
and storing CO, emissions from coal-fueled energy production and therefore are not considered to be
reasonable alternatives for the FutureGen 2.0 Project. These fuel sources, as well as many others, are
addressed by other programs and projects in DOE’s diverse portfolio of energy research, development,
and demonstration efforts.
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2.3.2 Alternative Advanced Coal-based Electric Generating Technologies

Technologies for carbon capture at advanced coal-based electric generating facilities fall into two general
categories, pre-combustion and post-combustion. Pre-combustion capture technologies remove carbon
from the process stream (fuel gas) after the solid coal feed has been converted (i.e., gasified). Post-
combustion capture technologies remove carbon from the process stream (flue gas) after it has been
combusted in the boiler. As explained in Section 1.2, the original FutureGen Project considered the
demonstration of IGCC technology for the generation of electricity with pre-combustion capture and
storage of CO, that would otherwise be emitted. Rising costs for the original project delayed DOE’s
decision and during the intervening time a number of commercial IGCC projects were proposed, many of
which would employ pre-combustion carbon capture technology similar to that which was to be proven
by the original FutureGen Project. At the time of award of the FutureGen 2.0 Project, DOE had already
awarded funding for four other large-scale projects intended to demonstrate the underlying IGCC concept
of the original FutureGen Project.

Due to the now-commercial status of IGCC, along with multiple pre-combustion carbon capture projects
within DOE’s demonstration portfolio, DOE identified the need for a utility-scale demonstration of post-
combustion carbon capture technologies. Accordingly, the agency does not consider pre-combustion
technologies to be reasonable alternatives for the FutureGen 2.0 Project.

2.3.3 Alternative Retrofitting Technologies

Through review and consideration of the data and analysis associated with the original FutureGen Project,
DOE identified the repowering of an existing power plant with oxy-combustion technology as the
approach that would best meet cost and technology advancement objectives of the FutureGen Initiative.
Instead of funding the construction and operation of a new IGCC plant, DOE considered two options for
retrofitting an existing power plant to facilitate carbon capture and storage: repowering with oxy-
combustion technology or post-combustion scrubbing. DOE determined that the selection of the oxy-
combustion technology for testing and evaluation would complement its CCPI portfolio by providing the
opportunity to address a technology option that otherwise would be absent from DOE’s slate of projects.
Therefore, DOE chose to consider retrofitting an existing power plant with oxy-combustion technology as
a lower-cost replacement for the IGCC process originally proposed in the FutureGen Project. Because
DOE is already assessing the merits of post-combustion scrubbing in other projects, the agency does not
consider that technology to be a reasonable alternative for the FutureGen 2.0 Project.

2.3.4 Alternative Sites for the Oxy-Combustion Large Scale Test

After concluding that there were insufficient funds available for a new IGCC power plant at the site that
had been selected by the Alliance for the original FutureGen Project in Mattoon, Illinois, DOE identified
the Meredosia Energy Center as an existing power plant that could be repowered with oxy-combustion
technology. The Meredosia Energy Center is close enough to the Mattoon site that CO, could be readily
transported by pipeline to the Mattoon site for injection and permanent storage in the Mt. Simon
Formation. An idle electrical generating unit (Unit 4) at the Meredosia Energy Center would provide a
reconstructable turbine generator at a scalable size for the commercial demonstration of oxy-combustion
repowering technology. The facility would also provide for the capture of CO, at a sufficient operating
capacity to demonstrate the transport and geologic storage of CO, at a commercial scale.

DOE did not identify any other existing, appropriately sized power plants from which captured CO, could
be transported economically to the Mattoon site for injection and permanent storage. It is difficult for
owners of existing power plants to accept the financial and operational risks associated with repowering
existing equipment and adding untested CO, capture and storage to their plants. Further, commercial
ventures generally cannot accept the intensive testing and interruptions of power generation that would be
associated with repowering and the startup and testing of carbon capture and storage. 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.
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Ameren was willing to make the Meredosia Energy Center’s Unit 4 available for the FutureGen Initiative
in part because the aging unit was not a baseload power generator and operated only sporadically to
provide peaking power. Therefore, Unit 4 repowering efforts at Meredosia Energy Center would not pose
unacceptable disruptions of power generation or affect existing power purchase agreements. With no
other power plant owners willing to undertake the inherent financial and operational risks, DOE considers
the Meredosia Energy Center to be the only viable location for the Oxy-Combustion Large Scale Test
component of FutureGen 2.0. DOE does not consider other power plants that are not available to the
FutureGen 2.0 Project to be reasonable alternatives.

2.3.5 Alternative CO; Pipeline and Storage Reservoir Locations

After DOE and the Alliance identified the Meredosia Energy Center for the FutureGen Initiative, the
Mattoon site proponents withdrew their site from further consideration based on a determination that use
of the site strictly for CO, storage was not in the community’s best interest. In response to the Mattoon
site being withdrawn as a storage site, DOE asked the Alliance to identify alternative storage sites from
which it would be economically viable to transport the CO, captured at the Meredosia Energy Center for
injection and permanent storage in the same formation as proposed for that Mattoon site (the Mt. Simon
Formation). The Alliance then undertook a siting process, similar to the process originally used to select
the Mattoon site, to identify possible locations. The Alliance’s siting process included screening sites
against specific qualifying criteria related to geologic conditions as well as a variety of other factors
including land use and environmental considerations (see Section 2.5.2.1). DOE proactively reviewed the
qualifying and selection criteria before release to the public and prospective bidders. After proposals were
received and scored by the Alliance, the Alliance briefed DOE on the outcome and prepared a summary
report, which was submitted to DOE in March 2011. This process culminated in the selection of a site in
Morgan County as the Alliance’s preferred site, with sites in Christian County and Douglas County being
identified as potential alternate sites. DOE reviewed the Alliance’s report on the selection process for
fairness, technical accuracy, and compliance and determined that the Alliance’s preferred site and
alternate sites were appropriate for detailed analysis.

Throughout 2011 and 2012, the Alliance conducted a detailed geological analysis at the preferred Morgan
County site (i.e., the CO, storage study area) to characterize and verify the viability of the proposed CO,
storage reservoir. The Alliance also conducted pipeline routing studies for the three sites under
consideration, as well as desktop and targeted field studies to confirm the absence of any sensitive
environmental resources that could be adversely affected by the project. Through these analyses, the
Alliance also determined that the costs of siting, constructing, and operating a CO, pipeline to either the
Christian County or Douglas County sites would be cost-prohibitive. The Alliance estimated that an
additional $50 million to $100 million would be required to construct pipelines that would be
approximately 50 miles (Christian County) and 100 miles (Douglas County) longer than pipelines
required for the Morgan County site. Due to the findings of the geological analysis and environmental
studies, combined with a cost analysis of the pipelines to the alternate sites, the Alliance confirmed that
the proposed Morgan County site remained its preferred site.

On July 17, 2012, the Alliance Board of Directors confirmed that the proposed Morgan County site
remained its preferred location and voted to direct the Alliance to no longer pursue the sites in Christian
County and Douglas County as alternate sites due to cost considerations. The Alliance notified DOE and
the proponents of Christian County and Douglas County that their locations were no longer being
considered as alternate sites and that the Alliance would not construct or operate a CO, storage reservoir
at either site. As a result, the site proponents were released to find other reasonable uses for their proposed
sites.

Because of the Alliance’s decision to no longer consider the Christian County and Douglas County sites,
DOE has determined that these sites are not reasonable alternatives as CO, storage reservoirs for
FutureGen 2.0. Therefore, these sites have been eliminated from further consideration in this EIS.
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2.4 FUTUREGEN 2.0 OXY-COMBUSTION LARGE SCALE TEST

For the FutureGen 2.0 Project, the Alliance would purchase from Ameren portions of the Meredosia
Energy Center as described in Section 2.4.1. With support from Babcock & Wilcox and Air Liquide, the
Alliance would design, construct, and operate an advanced oxy-combustion power generation plant. The
oxy-combustion facility has a proposed design capacity of 168 MWe and would be integrated into the
Meredosia Energy Center in order to make use of existing facilities and infrastructure. The facility would
operate continuously to generate baseload electric power with a net output estimated at 99 MWe. The
project would repower the existing Unit 4 steam turbine generator, and capture and compress
approximately 1.2 million tons (1.1 million metric tons) of CO, per year for subsequent transport and
geologic storage. The project would be designed to meet DOE’s CO, capture target of at least 90 percent
(the project is actually designed to capture up to 98 percent) while reducing emissions levels of sulfur
oxides, nitrogen oxides, mercury, acid gases, and particulate matter during normal operations.

241 The Meredosia Energy Center

In October 2011, Ameren announced that the Meredosia Energy Center would suspend operations at the
end of 2011 (see Section 2.4.1.5 for further discussion). The facility is currently not operating, but
Ameren is complying with applicable permits and associated requirements and will maintain the facilities
to be available for the FutureGen 2.0 Project. All equipment remains in operable condition, which would
enable Ameren to operate the generating facilities if the resumption of operations were to fit Ameren’s
requirements. This possibility would remain until final decisions for the FutureGen 2.0 Project would be
made and the project implemented. This section describes features and operating conditions at the energy
center as they existed during 2011 and in recent history.

The Meredosia Energy Center, shown in Figure
2-3, is located adjacent to the east side of the
Illinois River, south of the village of Meredosia,
Illinois. Meredosia has a population of
approximately 1,044 (USCB 2010a) and is
approximately 18 miles west of Jacksonville,
[linois. The 5,300-foot western boundary of the
263-acre Meredosia Energy Center fronts the
Illinois River, where the station's oil and coal
barge unloading facilities are located. Land use
immediately east of the energy center consists
of roadways, roadway rights-of-way (ROWs),
rail access, and an unused railroad ROW.
Beyond these immediate areas, land use is
primarily residential to the north and northeast,
scattered residential and agricultural to the east,
and industrial to the south. Across the river,
approximately 700 feet west, are forested lands,
a small portion of a levee, and transmission line

ROW. Figure 2-3. Meredosia Energy Center
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The Meredosia Energy Center is a thermal plant designed to produce electricity. In a thermal plant,
energy from fuel (e.g., coal) is used to heat water and create steam. The generated steam converts the heat
energy captured in the steam into mechanical energy by spinning turbines that in turn spin electric
generators that produce electricity. The two main features of a thermal plant are the boiler that generates
heat through the combustion of coal or other fuels, and the turbine-generator system that includes the
steam turbine and electric generator. Other plant components support these systems. Major boiler support
systems are the coal handling and fuel systems, steam and water systems for the boiler and turbine, air
and flue gas system, and waste management systems.

Figure 2-4 provides an overall aerial view of the existing Meredosia Energy Center property and
surrounding areas, and Figures 2-5 and 2-6 show close-up aerial views of the existing coal handling
facilities and the main plant area, respectively.

The Meredosia Energy Center includes four electric generating units. An electric generating unit refers to
the combination, or unit, of equipment that is used to generate electricity including the boilers that create
heat energy through combustion, steam cycle equipment that uses the heat to generate steam, steam
turbines that convert the steam to mechanical energy, and electric generators that convert the mechanical
energy to electricity. These units also include supporting equipment and facilities. Units 1 and 2 were
driven by steam from four coal-fired boilers (Boilers 1, 2, 3, and 4), with each unit having a nominal rated
generating capacity (i.e., capacity) of 60 MWe. Unit 3 received steam from one coal-fired boiler
(Boiler 5) and has a capacity of 229 MWe. Units 1 and 2 were placed in service in 1948 and 1949,
respectively. Unit 3 was placed in service in 1960.

Unit 4 consists of one oil-fired boiler (Boiler 6) and has a capacity of 200 MWe. Unit 4 was placed in
service as an interim measure in 1975 to meet anticipated load growth until new generating facilities came
online in 1977. During the 1980s and early 1990s, Unit 4 was operated as a peaking unit and has
accumulated approximately 20,000 hours of operation, with 900 starts. Peaking units are electric
generating units that are only used during periods of high electricity demand. Under the FutureGen 2.0
Project, Unit 4 would be repowered using a new oxy-combustion coal-fired boiler in place of the existing
oil-fired boiler.

The main facilities include a building that houses Boilers 1 through 5 as well as the steam turbine
generators for Units 1, 2, 3, and 4. Additional structures include the coal breaker building, tractor shed,
and several warehouses. Exclusive of the chimneys (stacks), which are the tallest structures at the facility
(the tallest stack, at Unit 1, is 526 feet in height), components of the main buildings range in height from
24 to 209 feet. The energy center property covers approximately 263 acres.

The Meredosia Energy Center currently has two main fuel systems: coal for Units 1, 2, and 3 (Boilers 1
through 5) and fuel oil for Unit 4 (Boiler 6). Secondary fuel systems include distillate fuel oil as auxiliary
fuel for startup of Boilers 1 through 6 and flame stabilization for Boilers 1 through 5, plus natural gas for
the main burner ignition on Boiler 6.

The existing coal handling system at the Meredosia Energy Center serves Units 1 and 2, which typically
burned bituminous coal from Illinois sources, and Unit 3, which typically burned 100 percent Powder
River Basin sub-bituminous coal from Wyoming. However, Unit 3 has burned both Illinois coal and a
blend of Illinois and Powder River Basin coals. During operations, the bituminous coal was delivered by
truck, while the Powder River Basin coal was delivered by barge (from St. Louis, Missouri, where it was
delivered from Wyoming via rail). Powder River Basin coal was unloaded from the barge via a clamshell
bucket into the barge unloading hopper. From there, the coal was transferred via various conveyors and
other mechanisms to storage and boiler-usage locations. Particulate emissions associated with the coal
handling and storage were controlled by various dust suppression measures, including a water spray,
enclosures, and covers. Before 2012, the coal handling system was running about 5 to 6 hours a day,
7 days a week, to supply coal from the barges directly to the Boiler 5 coal bunkers.
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Unit 4’s Boiler 6 was designed to be run on fuel oil. Fuel oil was delivered by tanker barge and unloaded
at the fuel oil unloading facility downstream of the coal barge unloading facility, or by truck near the fuel
oil tanks. The fuel oil was piped from the tanker barges to two fuel oil storage tanks located east of the
coal storage area, each with 4.6 million-gallon capacity, and each located inside bermed areas (see
Figure 2-4).

The fuel oil was also used to power onsite mobile equipment (scraper, dozers, etc.) and some stationary
equipment. Eight 14,000-gallon distillate fuel oil tanks and a 14,000-gallon diesel tank are located south
of the coal breaker house (see Figure 2-5). Boiler 6 also used natural gas for main burner ignition and
either distillate fuel oil or natural gas as an auxiliary fuel during startup.

2.4.1.1 Boiler and Turbine Steam and Water Systems

Makeup water for the boiler and turbine steam system was supplied by onsite groundwater production
wells shared in common by all units. Wells 5, 6, and 7 were installed in 1974, 1978, and 1994,
respectively. Each well has a capacity of 400 to 500 gallons per minute (gpm). Only Wells 5, 6, and 7 are
in operation; Wells 3 and 4 are older and no longer used. Well locations are shown in Figure 2-6. All
wells are screened near the bottom of the Cahokia formation at a little over 100 feet in depth. Raw well
water was treated in a resin demineralizer for use as demineralized water, and also used for other plant
functions such as potable water, dust suppression for the coal handling facilities, and freeze protection of
the bottom ash pond. The deep well water storage tank is located west of the water treatment building.

The main use of cooling water in a thermal plant is to condense the steam in the steam cycle. Boilers 1
through 5 were designed for once-through cooling, and Boiler 6 has a closed recirculating system with a
cooling tower (located at the north end of the energy center, bordering the river). The Illinois River
supplied the main condenser and auxiliary cooling water for Units 1 through 3, makeup cooling water for
Unit 4 cooling tower, and miscellaneous Unit 4 auxiliary cooling needs. River water was withdrawn
through screens in the intake structure shown in Figure 2-4. The intake structure design capacity is
approximately 272,000 gpm (or 392 million gallons per day [mgd]). Currently, there is no permit
limitation on the amount of river water that can be withdrawn.

The public water supply for the energy center was provided by the Meredosia water distribution system
and was used for fire protection water and some maintenance activities. The existing fire protection water
storage tank capacity is 325,000 gallons.

2.4.1.2 Air and Flue Gas System

The energy center includes three chimneys that vent flue gas from boiler combustion. The chimney for
Boilers 1 through 4 is 32 feet in diameter at the base and 526 feet tall. Boiler 5’s chimney is 301 feet tall
and Boiler 6’s chimney is 184 feet tall.

The Meredosia Energy Center holds several air operating permits, including those for the operation of
Units 1 through 4. Reported emissions at the energy center in tons per year for 2007, 2008, 2009, and
2010 are summarized in Table 2-1.

2.4.1.3 Waste Management Systems
Coal Combustion Residual (Ash)

Fly ash (fine particles generated during the combustion of coal that were collected by the electrostatic
precipitators prior to discharge to the atmosphere) and bottom ash (coarse particles generated during the
combustion of coal that fall by gravity to the bottom of the boiler) were sluiced to separate ponds as
shown in Figure 2-4. The bottom ash pond capacity is 300,000 cubic yards (8,100,000 cubic feet) and the
fly ash pond capacity is 1,000,000 cubic yards (27,000,000 cubic feet). Prior to 2012, the ash ponds
served Units 1, 2, and 3. These ash ponds would not be used for the FutureGen 2.0 Project. See
Section 2.4.4.2 for a description of how bottom ash and fly ash would be handled in the proposed project.
See Section 2.4.1.5 for a discussion regarding the management of the existing ash ponds.
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Table 2-1. Reported Air Emissions at the Meredosia Energy Center

Emissions (tpy)

Pollutant

2007 2008 2009 2010
co 288 224 83 125
NOx 3,172 2,539 820 786
PM? 288 211 65 84
PMyo? 109 78 22 28
PM,s" 16 12 4 5
SO, 11,388 8,016 2,146 2,466
VOCs 40 31 12 17

* Filterable particulates only.
CO = carbon monoxide; NOy = nitrogen oxides; PM = particulate matter; PM, s = particulate matter with diameter less than 2.5 microns;
PM,, = particulate matter with diameter less than 10 microns; SO, = sulfur dioxide; tpy = tons per year; VOCs = volatile organic compounds

Wastewater

The Meredosia Energy Center discharged wastewater to the Illinois River under National Pollutant
Discharge Elimination System (NPDES) Permit ILO000116. The permit lists the following discharges,
with the Illinois River as the receiving water for each:

e 001 — Condenser cooling water (Units 1, 2, and 3)
e A0l — Boiler blowdown

e (002 — Cooling tower blowdown

e A02 - Cooling tower emergency overflow

e 003 — Bottom ash pond discharge

e AO03 — Chemical metal cleaning wastewater

e 004 — Fly ash pond discharge

e (006 — Intake screen backwash

The locations of these outfalls are shown in Figure 2-4. The discharge characteristics and NPDES
permitting limits of the existing outfalls are discussed in greater detail in Section 3.6, Surface Water. The
majority of onsite runoff from the developed areas of the property currently drains into the fly ash and
bottom ash ponds.

The energy center did not operate a wastewater treatment system. The sanitary wastewater was collected
and routed to a single point of discharge to the village of Meredosia’s sewer system.

2.4.1.4 Transportation Resources

Illinois Highway (IL-) 104 is the main regional route into Meredosia and to the energy center site. The
closest interstate is Interstate (I-) 72, which is about 10 miles south of Meredosia. From IL-104,
Washington Street and Old Naples Road provide direct access to Cips Drive, the main entrance roadway
into the energy center site. Truck traffic accessing the site transported fuel oil and coal. These trucks used
a bypass road from IL-104 to avoid traveling through the village of Meredosia, accessing the site from the
south. An old gravel road that cuts through a patch of wooded area within the northern property provides
access into the energy center from an existing boat ramp site, but is not typically used. Another gravel
road exists in the southern portion of the property, which provides access into the site, but is also not
typically used. The energy center site originally had a rail spur for coal delivery; however, this has been
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removed. As noted earlier, barge facilities are located on the Illinois River along the northwestern border
of the site for Powder River Basin coal and fuel oil deliveries.

2.4.1.5 Suspension of Energy Center Operations

At the end of 2011, Ameren suspended operations at the Meredosia Energy Center due mainly to the
expected costs of complying with recently implemented air regulations, specifically the Cross-State Air
Pollution Rule issued in July 2011 by the USEPA. The Cross-State Air Pollution Rule was subsequently
vacated and remanded by the U.S. Court of Appeals on August 21, 2012. Since Ameren suspended
operations at the end of 2011, only security personnel work at the energy center, with a few Ameren
employees onsite from time to time to perform periodic inspections of the facility to comply with ongoing
environmental monitoring requirements and to maintain facility integrity for the FutureGen 2.0 Project.

Suspension of operations means that the energy center currently is not operating, but Ameren is
complying with applicable permits and their associated requirements. All equipment remains in operable
condition, which would allow Ameren to reactivate the facilities in the future if those operations fit into
Ameren's requirements. If the FutureGen 2.0 Project were to be implemented, the energy center’s boiler
operations and auxiliary operations not associated with the FutureGen 2.0 Project would be terminated.
Ameren has no current plans to resume operation of the power generation infrastructure at the energy
center.

Closure of the ash ponds could occur during the FutureGen 2.0 Project depending upon timing of the
submittal and Illinois Environmental Protection Agency (IEPA) approval of the ash pond closure plan and
the time required to complete the closure. Ameren and the Alliance have agreed that the ash ponds would
not be part of the asset transfer associated with the FutureGen 2.0 Project. Environmental liability
associated with the existing ash ponds and compliance with current or future regulations remain with
Ameren until such time as the property and environmental liability may be transferred to a third party.
The management of the ash ponds (past, current, and future) is the responsibility of Ameren and would
not affect the implementation, construction, or operation of the FutureGen 2.0 Project. Therefore, any
potential environmental impacts resulting from the ash ponds are not relevant to the evaluation of
potential impacts from the construction and operation of the FutureGen 2.0 Project.

Ameren has not undertaken environmental decommissioning activities, as they have been deemed
premature at this time. Ameren conducted an asbestos survey at the energy center and labeled thermal
piping as either containing or not containing asbestos. Ameren has also conducted evaluations for
polychlorinated biphenyl (PCB)-containing equipment. There is minimal electrical equipment containing
PCBs, and such equipment is properly labeled. There has been no evaluation of lead-based paint within
the energy center; nor has there been a Phase 1 Environmental Site Assessment conducted at the site.

Ameren formally notified the U.S. Coast Guard that operations of the fuel oil unloading river facility and
the associated fuel oil storage facility have been suspended. As a result, the security requirements for
these facilities under Maritime Security have been suspended. Air and water permits will remain active to
maintain current water discharge outfalls and air emissions sources.

In conjunction with the suspension of operations, Ameren shut down equipment associated with Units 1,
2, and 3 in place along with Boiler 6. Ameren retained the availability of the Unit 4 turbine generator and
its balance of plant equipment for use by FutureGen 2.0. Project common systems, such as intake
structures, service water, well water, demineralizer, condensate storage, fire protection, coal handling,
auxiliary power, service and instrument air, and other systems required to support the FutureGen 2.0
Project were also retained.

Ameren would remove chemicals, oils, and fuel not required for FutureGen 2.0 from the site and either
use these materials at other Ameren facilities, recycle them where practical, or characterize and properly
dispose of them in accordance with applicable regulations. Ameren will oversee periodic monitoring of
the facility to ensure its integrity for use by FutureGen 2.0. In addition, the ash ponds will be monitored

2-13



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 2. PROPOSED ACTION AND ALTERNATIVES

with respect to dam safety and NPDES requirements. Ameren will maintain other inspection, monitoring
and reporting requirements in accordance with active environmental permits. Site restoration activities
would depend upon Ameren’s future decisions with respect to the property.

24.2 Oxy-Combustion Large Scale Test

The Oxy-Combustion Large Scale Test component of the FutureGen 2.0 Project would include the
design, construction, and operation of an oxy-combustion power generation plant (Alliance 2012a). A
simplified diagram of an oxy-combustion facility is provided in Figure 2-7. This facility would be
integrated into the existing infrastructure of the Meredosia Energy Center and would include the addition
of a new oxy-combustion coal boiler with equipment to capture, purify, and compress CO, for use in the
CO, Pipeline and Storage Reservoir component of the project (see Section 2.5 for details on pipeline and
storage).

Source: Babcock &Wilcox 2010
ASU = air separation unit; CO, = carbon dioxide; CPU = compression and purification unit; H,O = water;
N, = nitrogen; NCGs = non-condensable gases; O, = oxygen; SO, = sulfur dioxide

Figure 2-7. Simplified Diagram of Oxy-Combustion Facility

Major components of the proposed oxy-combustion facility (new and existing) and an overview of their
key features are provided in Table 2-2. Existing infrastructure that would be used by the project includes
coal handling systems (delivery, storage, and conveyance), water supply systems (intake structures and
wells), wastewater discharge outfalls, the main cooling tower (to be rebuilt from the existing Unit 4
cooling tower), substation equipment, the Unit 4 steam generator, the Unit 4 electric generator, and other
common plant infrastructure such as roadways. A conceptual layout of the facility that depicts the
location of new and existing equipment is presented in Figure 2-8. Details of the oxy-combustion facility
and process features are provided in Section 2.4.2.1.

To accommodate the proposed oxy-combustion facility at the Meredosia Energy Center, several existing
warehouses, a deaerator, and one of the condensate storage tanks would be relocated. Three existing
groundwater supply wells (Wells 3, 4, and 5) would be decommissioned and a new replacement well
would be installed. The main cooling tower would be reconstructed and two additional cooling towers
would be constructed, one for the direct contact cooler polishing scrubber and one for both the air
separation unit and compression and purification unit.

The capacity and configuration of the proposed facility is based on using the Babcock & Wilcox—Air
Liquide cool recycle oxy-combustion process and would fire a mix of high-sulfur bituminous coal and
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low-sulfur Powder River Basin coal. The resulting overall thermal and electrical performance is
summarized in Table 2-3.

Table 2-2. Overview of Oxy-Combustion Facility Components and Features

Component

Description

Air Separation Unit
new

Generates oxygen for the oxy-combustion boiler:
- Compresses and dries ambient air;

- Separates oxygen and nitrogen through compression and cryogenic
distillation;

- Directs manufactured oxygen to the boiler for combustion process; and
- Vents separated nitrogen to atmosphere.

Power Block
Boiler (new)

Gas Quality Control
System (new)

Steam Turbines
(existing)

Electric Generators
(existing)

Electrical Control
System (existing and
new)

Generates thermal energy through combustion, converts the thermal energy to
steam, and uses steam to create mechanical energy to drive the electric generator
that produces electricity.

Combusts pulverized coal with a mixture of oxygen and recycled flue gas. Uses heat
generated in the combustion process to generate steam.

Treats flue gas generated during the combustion process to remove pollutants and
impurities. Directs treated gas to the compression and purification unit and also back
to the boiler. Includes the following:

- Circulating dry scrubber to remove sulfur compounds (e.g., sulfur dioxide
and sulfur trioxide);

- Pulse jet fabric filter to remove particulates; and
- Direct contact cooling polishing scrubber for reduction of moisture and
removal of remaining pollutants.

Converts thermal energy captured in steam to mechanical energy through the
spinning of the turbines.

Uses mechanical energy (spinning) from turbines to drive electric generators that
produce electricity.

Transfers electricity from generators to the transmission grid.

Compression and
Purification Unit (new)

Purifies and compresses treated flue gas for delivery to CO; pipeline.

Additional Equipment
and Systems

Cooling Towers
(existing & new)

Process Water Systems
(existing & new)

Wastewater Treatment
Systems (new)

Coal Storage and

Handling (existing)
Exhaust Stack (new)

Auxiliary Boiler (new)

Additional equipment is needed to supply process water, provide cooling to plant
processes, supply and handle fuel (coal), and treat waste streams.

The cooling towers include two new cooling towers and reconstruction of the existing
Unit 4 cooling tower. Cooling towers are used to provide cool water for the
condensation of steam in the steam condenser, and to remove excess heat from
other system processes (e.g., air separation and compression and purification units).

Includes use of existing water intake structures and wells (one new well) to supply
water to the plant, and new water treatment systems to remove water impurities.

Includes two new wastewater treatment systems that would remove pollutants from
wastewater generated in Unit 4 processes as well as effluent from the compression
and purification unit.

Includes delivery, storage, and conveyance systems.

A new exhaust stack (estimated to be 450 feet tall) would be used to discharge
treated flue gas during normal operations, discharge monitored volumes of flue gas
during unit startup and the transition to oxygen-fired status, and to discharge flue gas
and CO; during normal shutdown.

A new auxiliary boiler would be used to provide steam to the plant that is needed
during the startup process. This would most likely be an oil-fired boiler.
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Table 2-3. Electrical and Thermal Performance Summary for Oxy-Combustion Facility

Component Value

Steam Turbine Gross Generation to 138 kV Grid 167.7 MWe

Total Plant Auxiliary Power 68.7 MWe

Plant Net Generation 99.0 MWe

Plant Net Heat Rate, HHV 16,727 kJ/kWh (15,854 Btu/kwh)
Net Plant Efficiency, HHV 21.5 percent

Note: Values are based on annual average baseload normal operation conditions, as follows:

o Estimated degradation for existing plant equipment;

o Ambient Temperature: 53°F dry bulb, 48°F wet bulb; and

o Oxy-combustion operation of boiler at maximum continuous rating on design fuel (60% Illinois No. 6 bituminous coal and 40% Powder
River Basin coal), with 1% boiler drum blowdown.

Btu/kWh = British thermal units per kilowatt hour; HHV = higher heating value; kJ/kWh = kilojoules per kilowatt hour; kV = kilovolt;

MWe = megawatt electrical; % = percent

2.4.2.1 Oxy-Combustion Process and System Features

To incorporate the oxy-combustion process, Boiler 6 would be demolished and a new oxy-combustion
boiler (Boiler 7) would be constructed. This new boiler would repower the existing Unit 4 steam turbine.
Oxy-combustion is essentially conventional coal combustion using a mixture of manufactured oxygen
and recycled flue gas instead of ambient air in the combustion process. This technology effectively
removes nitrogen from the combustion process, which significantly reduces the flue gas mass flow and
facilitates the capture of high purity CO, flue gas. There are three major components in the oxy-
combustion facility including the air separation unit, power block and balance of plant, and compression
and purification unit.

Air Separation Unit

The main function of the air separation unit is to generate oxygen from ambient air for use in the boiler
combustion process. The first step in the air separation unit is to compress, purify, and dry ambient air by
removing water and other minor impurities (see Figure 2-9). Dry (water-free) air consists of
approximately 78 percent nitrogen and 21 percent oxygen. Oxygen and nitrogen in the dry air would be
separated in the “cold box™ through compression and cryogenic (very cold) distillation. Oxygen generated
in the air separation unit would then be directed to the boiler for the combustion process, and the nitrogen
would be vented to the atmosphere. Cooling water for the air separation unit would be supplied by a new
cooling tower that would also service the compression and purification unit.

Power Block and Balance of Plant

The oxy-combustion facility associated with the FutureGen 2.0 Project is shown schematically in
Figure 2-10. The combustion process employs the Babcock & Wilcox-Air Liquide cool recycle process,
firing a mixture of high sulfur bituminous coal and low sulfur sub-bituminous coal. Because removing the
nitrogen from the combustion process significantly reduces flue gas mass flow, the Babcock & Wilcox-
Air Liquide cool recycle process recycles treated flue gas back to the boiler to make up for the reduced
mass and more closely mimics the heat transfer properties of a conventional air-fired boiler. The entire
system would be integrated into the Meredosia Energy Center to maximize use of the existing steam cycle
and equipment. Heat from the air separation unit would be incorporated into the condensate cycle, while
heat from the steam cycle would be used for flue gas reheating and other process heat loads.

In the cool recycle process, hot gas leaves the boiler and passes through a regenerative advanced
secondary and primary recycle heater (similar to a conventional air heater). This recycle heater would be




DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 2. PROPOSED ACTION AND ALTERNATIVES

internally arranged to prevent any leakage of the oxygen fed from the air separation unit into the flue gas
exiting the boiler.

ASU = air separation unit; O, = oxygen

Figure 2-9. Basic Air Separation Process

ASU = air separation unit; CDS = circulating dry scrubber; CPU = compression and purification unit; DCCPS = direct contact cooler polishing
scrubber; FD = forced draft; Htr = heater; ID = induction draft; PJFF = pulse jet fabric filter

Figure 2-10. Oxy-Combustion Cool Recycle Process Schematic




DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 2. PROPOSED ACTION AND ALTERNATIVES

Following the recycle heater, the flue gas would pass through a circulating dry scrubber' where much of
the sulfur dioxide and sulfur trioxide would be removed, and then into the pulse jet fabric filter, where
particulate matter would be removed. From the pulse jet fabric filter, the flue gas pressure would be
boosted by the induced draft fan and the flue gas flow would be split. A continuous recirculation stream
of flue gas would be sent back to the inlet of the circulating dry scrubber to ensure a minimum allowable
gas velocity through the absorber for all boiler loads. After this recirculation stream takeoff, the flue gas
stream would split once again. One stream from this split would pass through a gas reheater to avoid
downstream moisture condensation at low loads and then be boosted by the secondary recycle fan.
Oxygen would be introduced into the secondary recycle flow after the secondary recycle fan before re-
entering the recycle heater for heating prior to the boiler windbox. The secondary recycle fan would
control the secondary flow to the boiler. The remaining flue gas stream would pass through the direct
contact cooler polishing scrubber where moisture is reduced and most of the remaining sulfur dioxide and
particulate is removed.

The saturated gas leaving the direct contact cooler polishing scrubber would be reheated to avoid
downstream moisture condensation and again split with one stream flowing to the compression and
purification unit, and the other supplying the primary recycle fan. The primary recycle fan would provide
the flow required to dry and convey the pulverized coal to the burners. Oxygen would be introduced into
the primary recycle flow after the recycle heater. The oxygen concentration in this stream would be
controlled to mitigate risk of combustion in the pulverizers or coal pipes. Oxygen would also be injected
directly into the burners to control combustion and the remaining oxygen mixed into the secondary
recycle as previously described.

When air firing (during startup and shutdown), the primary and secondary recycle and compression and
purification unit streams would be isolated by dampers and all of the gas leaving the induced draft fan
would flow to a new 451-foot air stack. The primary and secondary recycle control dampers would be
closed and, through their air intakes, the secondary recycle and primary recycle fans would provide fresh
air to the recycle gas heater. The direct contact cooler polishing scrubber and its outlet gas reheater would
not be in service in this mode. The new air stack would be designed to discharge monitored volumes of
flue gas during unit startup and the transition to oxygen-fired status, and to discharge flue gas and CO,
during normal shutdown. In addition, the stack would discharge small, monitored volumes of non-
condensable gases during normal operation.

The steam cycle and balance of plant includes the steam turbines, condensers, and cooling towers. The
major components of the existing Unit 4 steam cycle and balance of plant would be incorporated into the
project. The steam cycle and balance of plant look much like those found in a conventional air-fired plant,
where steam is used to drive the turbines to generate electricity. Main steam from the new boiler would
flow through the existing steam-turbine generator. The existing condensate and feedwater systems would
be integrated with the gas quality control system, air separation unit, and compression and purification
unit islands to provide heating and cooling requirements for those islands. Condensate and feedwater
would be deaerated, and cooling water would be used to condense the steam. The proposed system would
have three separate cooling water loops and associated cooling towers: the main cooling tower, the
cooling tower for the air separation unit and compression and purification unit, and the direct contact
cooler polishing scrubber cooling tower.

Any coal-fired boiler takes some time to start, and the startup sequence for the air separation and
compression and purification units increases that time. For cold starts, a new auxiliary boiler would
operate to provide steam needed for startup until the main boiler can supply the steam. The auxiliary
boiler would most likely be oil-fired. The auxiliary boiler would generate steam for the main boiler

! Circulating fluidized bed — flue gas desulfurization technology that uses hydrated lime (dry calcium hydroxide) as
the absorbent to remove sulfur dioxide, sulfur trioxide, hydrochloric acid, and hydrofluoric acid.
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condensate system, balance of plant, and air separation unit functions. Once the oxy-combustion boiler is
started, enough steam would be available within a few hours to allow shutdown of the auxiliary boiler.

The project would reuse the Unit 3 electrical service in the existing 138 kilovolt (kV) substation to supply
electricity to the new Unit 4 transformer. Potential modifications may be required within the existing
substation to make the connection for the oxy-combustion facility, but no expansion of the substation
would be required for the FutureGen 2.0 Project. Therefore, any substation modifications and the new
aboveground feed to the Unit 4 transformer would occur entirely within the existing developed areas of
the energy center and are addressed as part of the overall construction activities for the FutureGen 2.0
Project.

Compression and Purification Unit

In the compression and purification unit, the flue gas (mostly CO,) from the boiler would be compressed,
additional contaminants removed, and the compressed and liquefied CO, pumped to the pipeline. The
pipeline would transport liquefied CO, to the underground CO, storage area. As shown in Figure 2-11,
remaining gases that are not easily condensed (i.e., “noncondensibles”) would be vented through the
stack; this stream would consist primarily of argon, CO,, nitrogen, and oxygen.

Ar = argon; CO, = carbon dioxide; CPU = compression and purification unit; N = nitrogen; O, = oxygen

Figure 2-11. Basic Compression and Purification Process

2.4.2.2 Additional Equipment and Systems

Access Roads

The project would require new access roads and improvements to existing roads to the energy center site,
as shown in Figure 2-12. The existing access road from the barge unloading area would be improved and
widened. Roads within the energy center property currently not within a roadbed would be paved with
asphalt. The remaining roads on the outer perimeter of the property would be gravel-based. The roads
would be designed to handle maximum loads during construction and operation.

Cooling Tower Systems

The FutureGen 2.0 Project would have three separate cooling water loops and associated new cooling
towers: the main cooling tower, the cooling tower for the air separation unit and compression and
purification unit, and the direct contact cooler polishing scrubber cooling tower. Cooling towers are
devices that remove heat captured by the cooling water by transferring the heat from the water to the
atmosphere through evaporation.
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The main circulating water system would provide a continuous supply of cooling water from the main
steam condenser and the closed cooling water system. Water chemistry within the circulating water
system would be maintained through chemical injection and system blowdown rates. Blowdown is water
that is removed from the cooling water loop to prevent excessive concentration of minerals or other
pollutants in the water. The main cooling tower would reject cycle heat from the main condenser and
closed cooling water system to the atmosphere; main tower blowdown would be directly discharged to the
Illinois River. The existing main cooling tower would be replaced with a new tower of fiberglass
reinforced plastic superstructure constructed on the existing common concrete cold-water basin. The new
tower would include a crossflow, induced-draft design with four individual cells.

The cooling tower for the air separation unit and compression and purification unit would reject cycle
heat from the air separation unit and compression and purification unit island closed cooling water
systems to the atmosphere. Blowdown from this cooling tower would be directly discharged to the Illinois
River. This cooling tower’s fiberglass reinforced plastic superstructure would be built over a common
concrete cold-water basin, with a pump pit and pump enclosures. The pump enclosure would house
circulating water pumps for the air separation unit and compression and purification unit. Water
chemistry within the circulating water system would be maintained through chemical injection and
system blowdown rates.

The direct contact cooler polishing scrubber cooling tower would reject cycle heat from the direct contact
cooler polishing scrubber closed cooling water system to the atmosphere. Blowdown from this tower
would be directed to the new onsite wastewater treatment system. The tower would comprise a
counterflow, induced-draft design with an individual cell. This cooling tower would be built over a
common concrete cold-water basin, with a pump pit and pump enclosures. The pump enclosure would
house the circulating water pumps. Water chemistry within the circulating water system would primarily
be a function of the gas quality control system and the circulating dry scrubber operating conditions, but
could be controlled when necessary through additional chemical injection and blowdown.

Groundwater Wells

Groundwater would be used for steam cycle demineralizer influent, coal-handling dust suppression, fire
protection (in addition to the public water supply), and potable water. Wells 3, 4, and 5 would be removed
and one new well would be constructed. Figure 2-8 shows three possible locations for the new well. There
would be three wells operating during the project: existing Wells 6 and 7 and the new well.

Process Water Treatment System

The Illinois River would be the primary source of makeup water for the proposed project. Depending
upon the final use of the makeup water, water withdrawn from the river could be treated through new
process water treatment systems that employ clarification, softening, ultrafiltration, and reverse osmosis.

In the clarification process, solids would be removed from the water through chemical treatment and
physical settling of particles in a series of tanks. Clarification equipment would include a reaction tank,
solids contact clarifier, sludge recirculation and forwarding pumps, filter presses for sludge dewatering,
pumps for sludge recirculation, and filter press feed. Ferric chloride and polymer would be used for the
purposes of coagulating and flocculating solids in order to facilitate settling in the clarifier. By-products
of the clarification process would include sludge, which would be processed into filter cake (a chemically
fixed sludge that is approximately 50 percent solids). It is expected that the filter cake sludge would be
non-hazardous (i.e., pass the USEPA’s toxicity characteristics leaching procedure test) and disposed of in
a commercial landfill. Softening would be used to remove or bind minerals and other ions to prevent
scaling, corrosion, or other undesired effects. Equipment that would be used for softening purposes
includes ion exchange softener as well as chemical reagents or salt solution for regeneration of the ion
exchange unit.
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Ultrafiltration and reverse osmosis could be employed to treat certain water streams. These technologies
are able to provide high quality finish water through the removal of solids and ions that can cause
undesirable effects. Equipment for these technologies include cartridge filters, ultrafiltration units, tanks,
reverse osmosis feed pumps, and booster pumps, and reverse osmosis units. Chemical reagents may also
be used in these processes including sodium hydroxide, acid, caustic, antiscalant, sodium biosulfate, and
detergents. By-products would include wastewater from backwashing filters, reverse osmosis rejection
water (i.e., raw water that does not pass through the treatment unit), and rinses from chemical cleaning of
reverse osmosis units. It is anticipated that waste from chemical cleaning of these units would be
processed at offsite commercial facilities.

Process Wastewater Treatment Systems

The proposed project would include separate wastewater treatment systems for the compression and
purification unit, and Unit 4 operations. Wastewater from the compression and purification unit would be
pumped and treated using sodium hydroxide for pH adjustment and a medium for mercury removal. This
system would include cartridge filters, ion exchange vessels charged with specialized mercury polishing
media, and pumps. Any wastes generated from mercury removal (e.g., backwash) would be sent offsite
for regeneration and replacement.

The Unit 4 wastewater treatment system would treat water from the cooling tower for the direct contact
cooler polishing scrubber and several Unit 4 processes. These processes include the steam cycle
(sampling, condensate, blowdown, and miscellaneous drains), demineralization sumps, and coal handling
dust suppression. Oil wastes would be treated in oil-water separators prior to being combined with other
process wastewater streams. The Alliance anticipates that oily water collected from the separators would
be removed from the facility on the same day for offsite disposal. There is a possibility that the oily water
may be transferred to an intermediate tank with secondary containment (see further discussion in Section
3.12, Materials and Waste Management). The wastewater treatment system would include an equalization
tank, reaction tank(s), solids contact clarifier, sludge recirculation and forwarding pumps, filter presses
for sludge dewatering, pumps for sludge recirculation, and a filter press feed. Several chemicals and
reagents would be used during treatment, including ferric chloride (coagulant), organosulfide (metal
precipitation), and polymer (flocculant/coagulant aid). By-products of this process could include filter
cake sludge and oil captured from the oil-water separators. It is expected that the filter cake sludge would
be non-hazardous and disposed of in a commercial landfill. Collected oil would be trucked offsite and
recycled or treated.

Stormwater Management

Stormwater from the energy center would be directed to either a new lined settling basin or a new unlined
stormwater management basin, depending upon where the stormwater originates. Runoff would be
conveyed using surface drainage; however, it is likely that some newly constructed stormwater inlets and
underground storm sewers would be required. Neither basin has been designed, so the required sizes,
depths, and retention times have not yet been determined. The Alliance has designated preliminary areas
where the basins are expected to be sited (see Figure 2-13). Each basin would likely be constructed on a
portion of each of these sites and would not encompass the entire area.

Any stormwater runoff exposed to coal storage (including coal pile runoff, coal handling dust suppression
water, coal handling equipment wash-down water, and stormwater from the coal yard) would be diverted
to the new lined settling basin through berms and above-ground conveyance systems. The basin is
expected to be sited within the area shown on Figure 2-13 and would be lined to detain water and provide
settling for removal of suspended solids. After an appropriate detention time, the stormwater would flow
to the wastewater treatment system and would then be discharged to the Illinois River. Chemical reagents
including flocculants and polymers may be used in the lined settling basin to increase settling before
discharge to the wastewater treatment system.
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Stormwater from other areas where the water may be exposed to industrial materials or processes
(e.g., the bottom ash bunker and fly ash silo unloading) would be identified during the final design and
would either flow to the lined settling basin or flow directly to the wastewater treatment system through
the use of curbing and either aboveground or underground conveyances. The treated effluent would be
discharged from the wastewater treatment system to the Illinois River in compliance with an NPDES
permit.

Stormwater runoff not exposed to industrial pollutants would be directed to a stormwater management
basin that would be constructed and managed by Ameren with input from the Alliance to ensure it is sized
to accommodate stormwater runoff from the FutureGen 2.0 Project. The exact location, configuration,
and design of the basin would be determined in the final design phase for the project. The basin is
expected to be constructed within the area shown on Figure 2-13. The collected water would naturally
evaporate and infiltrate into the groundwater system.

243 Oxy-Combustion Large Scale Test Construction Phase

Construction activities at the Meredosia Energy Center property would begin in 2014 and conclude in
2017 when the project would become operational. Proposed site preparation and construction activities
would implement conventional construction methods, and would utilize best management practices
(BMPs) to mitigate potential environmental impacts. Construction-related environmental concerns would
be typical of those associated with a large industrial construction project and would primarily be related to
air emissions, construction traffic, fugitive dust emissions from site disturbance, and stormwater runoff
from construction areas. The Alliance would obtain all necessary permits and comply with all regulatory
requirements during construction, which are intended to minimize potential concerns about health, safety,
and environmental protection.

Figure 2-14 shows temporary and permanent impact areas at the Meredosia Energy Center property, as
well as the potential impact area for a barge unloading facility. Temporary impact areas refer to those
areas that would be restored to their original state with some potential modifications (e.g., planted trees
instead of mature trees) at the end of the construction phase, which could be years after the areas are
initially impacted. Permanent impact areas are those that would be changed permanently from their prior
uses. Existing habitat in permanent impact areas would be lost, and replanting as practicable would be
consistent with the permanent uses designated for those areas. Up to 68 acres of land would be
temporarily disturbed during project construction (which includes the barge impact area) and up to 96
acres of land would be permanently altered.

The designated barge impact area is the area that would potentially be disturbed during offloading of
heavy and large equipment from barges during the construction phase. The existing boat ramp area just
north of the property boundary would be used to facilitate the movement of large equipment that would
be shipped to the project area. The use of this boat ramp area may require the construction of a temporary
barge unloading facility on the Illinois River as discussed in Section 2.4.3.2. For the purposes of this EIS,
it has been assumed that a temporary barge unloading facility would be constructed. An existing gravel
road that connects the boat ramp area to the main facilities at the energy center would be improved to
handle the transport of heavy and large equipment or modules for the project. There may be two or more
scheduled timeframes of barge unloading events, each resulting in short-term impacts lasting for
approximately 1 to 3 months. After the construction phase, the area would be restored to its original state.

Electricity needs during construction would be provided by the public electrical grid to be spot-
supplemented by portable generators. Construction water needs would be met by the existing Meredosia
Energy Center water supply. During the construction phase, the Alliance would provide potable water,
portable toilets, and hand-wash stations for construction workers.
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2.4.3.1 Oxy-Combustion Facility Construction

Initial site preparation activities at the energy center site before construction would include demolition
activities, such as the demolition of Boiler 6, groundwater wells, and some warehouses. Additionally, the
superstructure of the main cooling tower would be replaced. Following the demolition activities, the
Alliance would conduct site clearing, grading, and excavation, and prepare foundation work for erecting
the new structures. New roads would be constructed to handle the transport of materials and waste (see
Figure 2-12). The new structural features at the energy center site are shown in Figure 2-8.

The following list summarizes the major construction components of the proposed project:

Oxy-Combustion Facility

o Relocate several existing warehouses, a deaerator, and one of the condensate storage tanks, to
make room for new oxy-combustion facility components.

e Demolish the existing Unit 4 boiler (Boiler 6).

e Construct a new oxy-combustion boiler (Boiler 7). The height of the new oxy-combustion boiler
building, which would be built at the general location of the existing Boiler 6, would be
approximately 180 feet. It would be 29 feet shorter than the height of the existing adjacent
building.

e Construct the air separation unit. The tallest structure in the air separation unit, the cold box,
would be approximately 96 feet tall.

e Construct the compression and purification unit.

e Construct a new approximately 450-foot tall concrete chimney stack. The stack would have an
outer reinforced concrete shell with a fiberglass reinforced plastic inner shell liner. The stack
would have aviation lighting, including two levels of three medium intensity strobe lights.

Coal Handling System

e Construction of new transfer chute and gate arrangements at the existing conveyor tail section to
facilitate the transfer of coal to a new conveyor.

e Construction of a new conveyor to transport the fuel to the new transfer house constructed at the
new boiler building. The new conveyor would be routed above the existing turbine building roof
and would be enclosed by hood covers. An outside walkway would be provided along the
conveyor for service and maintenance purposes.

Electrical and Control Systems

e The 138 kV substation would be expanded to provide a new overhead distribution line to supply
power to a new Unit 4 auxiliary transformer. The project would also require a number of existing
overhead transmission and distribution lines to be re-routed to free up space for the new project
equipment. New electrical equipment and connections would be installed to provide power to the
various components of the new oxy-combustion facility.

e Demolish existing onsite transmission towers and construct four new towers to reroute existing
lines. The new towers would be comparable in size and height to the existing towers.

Access Roads

e Construct new access roads to the energy center property, and improve and widen the existing
barge unloading roadway. Figure 2-12 shows these new roadways and indicates where they
would tie into existing roadways. All roads would typically be 20 feet wide, except for the barge
unloading road, which would be 40 feet wide. None of the areas for roadway construction would
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require major vegetation removal. Roads within the energy center property would be paved with
asphalt, and roads on the outer perimeter would be gravel. Roads would be designed to handle
maximum loads.

Water and Wastewater Systems

e Decommission three existing water supply wells (Wells 3, 4, and 5) and install a new replacement
well for groundwater supply to the project. The potential locations of the new replacement well
are shown in Figure 2-8.

e Replace existing main cooling tower with a new tower at the same location. The new tower
would be constructed on the existing concrete cold-water basin. The tower structure would be
fiberglass reinforced plastic construction.

e Construct two additional cooling towers, one for the direct contact cooler polishing scrubber, and
one for the air separation unit and compression and purification unit. Each tower would be built
over a concrete cold-water basin, with a pump pit and pump enclosures provided on one side. The
pump enclosure would house the circulating water pumps. Both tower structures would be
constructed out of fiberglass reinforced plastic. The direct contact cooler polishing scrubber
cooling tower would be 30 feet high while the separation unit and compression and purification
unit cooling tower height would be 32 feet.

e Construct a new process water treatment system and a new wastewater treatment system.

e Construct a new lined settling basin for stormwater exposed to industrial pollutants. Certain
stormwater exposed to industrial pollutants (e.g., coal pile runoff) would be diverted to this
appropriately lined detention basin to allow settling of suspended solids prior to treatment in the
wastewater treatment system.

e Construct a new stormwater management basin. This basin would collect stormwater runoff not
exposed to industrial pollutants. The water would naturally evaporate and infiltrate into the
groundwater system.

2.4.3.2 Temporary Barge Unloading Facility

The Alliance plans to use the area between the existing boat ramp area to the north of the energy center
(see Figure 2-4 labeled ‘Public Boat Ramp Area,” and Figure 2-14 labeled ‘Barge Impact Area’) to unload
a number of large equipment modules for the oxy-combustion facility. These modules would be
constructed offsite and sent by barge on the Illinois River. The boat ramp area is owned by the village of
Meredosia and has two boat ramps. Only one of the boat ramps would be needed to offload the modules.
There are two exits from the boat ramp area to the village, only one of which would be obstructed during
barge unloading. Additional phases of project engineering and coordination with the village of Meredosia
would be required to determine further accessibility arrangements, but the Alliance expects to ensure that
at least one of the boat ramps remains open for public access during project construction. There is a
possibility that the movement of equipment from the boat ramp to the energy center would take place the
day after delivery, but the parking lot associated with the boat ramp area is large enough to enable
temporary staging of equipment overnight without affecting public use of the boat ramp area. A former
campground near the boat ramp area is no longer in use. There are no plans to stage or place construction
material, debris, or waste at or near the boat ramp area from any FutureGen 2.0 Project construction
activity. It is anticipated that impacts to the boat ramp area would be short term, lasting between 1 to 3
months during each of several construction unloading timeframes. It is expected that barge unloading
activities related to construction of the oxy-combustion facility would begin in early 2014 and conclude in
early 2016.
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Two options have been evaluated for the barge unloading operations: (1) using mooring dolphins
(freestanding structures above the water line used to secure vessels with ropes) to temporarily anchor the
barge or (2) grounding the barge on the river bottom. Both of these options would involve some level of
disturbance to the river bottom; however, no dredging activities are expected for either option. The first
option would require the installation of three to five mooring dolphins in the river channel. The mooring
dolphins would be placed at regular intervals such that the group would extend 100 feet out into the river.
These dolphins might include individual timber pilings or metal pilings driven into the river bottom. It is
expected that these pilings would be less than 48 inches in diameter, but the piling size, and therefore the
pile driving hammer size, is unknown at this time.

The second option would require that areas of the river bottom where the barge would be grounded be
prepared by removing any large objects that may puncture the barge. If necessary, rip-rap or other suitable
material would be placed on the river bottom to provide a foundation for the barge and prevent damage
and continuing streambed impacts. If the Alliance elects to implement one of these two options, they
would be installed by the first quarter of 2014 and removed after the last module is unloaded.

The Alliance is also evaluating options for unloading equipment that would avoid potential impacts by
using a combination of on-shore equipment, tugs, and temporary ramps so that there would be no
disturbance to the bank or bottom of the Illinois River. However, these plans are still under development
and being reviewed for their feasibility. Under this scenario, a portion of the temporary ramp may extend
into the river to form a usable platform between the edge of the barge and the existing boat ramp. This
temporary ramp might extend 20 feet from the shoreline although it has not yet been defined.

Although the actual dimensions of the barge have not been finalized, it is estimated that the barge would
be 255 feet long and 72 feet wide with a 4-foot draft. Once the barge is moored, the module would be
unloaded using a roll-off heavy hauler and a series of dollies. The dollies would move the modules to
temporary cribbing and then to the boat ramp itself via a temporary ramp. The heavy hauler would then
proceed south to the energy center via the barge unloading access road, an existing gravel road that would
require some improvements. Barges would not be moored for an extended period. It is anticipated that
each module would take up to 24 hours to unload, though this is only an approximation as the barge
unloading activities have not yet been planned in detail.

2.4.3.3 Construction Schedule and Workforce

The construction phase for the oxy-combustion facility at the Meredosia Energy Center, including initial
demolition, is estimated to occur over a period of approximately 42 months beginning in 2014 and
extending through 2017. However, construction would be substantially completed within 30 months, and
the last 12 months of construction would overlap with a 1-year commissioning and startup effort. The
number of construction and craft workers onsite would range from 100 to 200 for the first 7 months,
300 to 400 for the next 8 months, and 450 to 500 at peak for the next 8 months. Beginning with the
24™ month, the onsite construction staff would reduce to approximately 300 for 8 months, then decline to
between 50 and 200 for the final 11 months. The numbers of additional construction workers associated
with the pipeline, CO, injection wells, and educational facilities are discussed in Section 2.5.

2.4.3.4 Construction Materials and Waste

Raw Materials and Delivery

Box trucks would carry various equipment and consumables, including welding supplies, crane rigging,
control valves, small pumps and instruments, and control cable. In addition, many other miscellaneous
items would be transported to the site via box truck. Approximately 40 box truck deliveries would be
required and would originate from numerous locations.

Flat-bed trailers hauled by semi-tractors would transport major equipment and supplies, including the
chemical feed systems, supplies for site preparation, pre-cast sewer sections, transformers, motor control
centers, switchgear, large pumps and supports, duct bank sections, pre-fabricated tanks, air compressors,
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grating and handrails, miscellaneous support steel, cooling tower structural components and fans, and all
cast iron and high density propylene piping sections. Additional equipment and supplies may also be
delivered by flat-bed trailer. Approximately 270 flat-bed tractor-trailer deliveries would be required and
would originate from numerous locations.

The Alliance anticipates that pre-mixed concrete would be delivered from a local source via concrete
trucks; however, the use of an onsite batch plant would also be evaluated. The batch plant would be
temporary and would be located in one of the laydown yards close to the energy center. In this case,
concrete would be delivered via concrete mixer truck from the batch plant. Approximately 360 truckloads
would be required to deliver concrete to the site.

Dump trucks would be required for the site preparation effort during the early construction phase. Fill
material would be procured locally whenever possible. Approximately 600 dump truckloads may be
required to import gravel, road base, and other fill material to the site.

Equipment for the boiler and gas quality control system would be delivered from a variety of sources.
Babcock &Wilcox estimates that equipment delivery would require approximately 12 barges, 350 full
truckloads, and 200 to 400 shipments of less than a full truckload.

Equipment for the air separation unit and compression and purification unit would be fabricated and pre-
assembled offsite to reduce trucking requirements. Air Liquide estimates that modules would be
transported by two river barges to Meredosia. Seven transporters would be required to move the modules
from the barge unloading area to the construction site. Approximately 30 additional truck deliveries
would be required to bring associated materials to the Meredosia site.

A summary of power consumption ranges for the construction and startup of the project is provided
below. These estimates were developed based on previous projects or historical information provided by
the project proponents:

e Balance of plant: 2,555 to 7,665 megawatt hours (MWh)
e Boiler: 5,291 to 15,873 MWh

e Gas quality control system: 3,108 to 9,323 MWh

e Air separation unit: 5,705 to 17,115 MWh

e Compression and purification unit: 4,314 to 12,942 MWh
e Total: 20,973 to 62,918 MWh

Material Wastes and Wastewater

Construction of the proposed project would generate typical construction wastes. The predominant waste
streams would include industrial equipment and associated components from the demolition of Boiler 6;
clearing vegetation, soils, and debris; used lube oils; surplus materials; and empty containers. Solid
wastes (i.e., garbage and rubbish) would be collected for disposal in a licensed offsite solid waste facility
(i.e., a public landfill). Scrap and surplus materials and used lube oils would be recycled or reused to the
maximum practicable extent. Temporary sanitary facilities (i.e., portable toilets and hand-wash stations)
would be placed in appropriate locations at the construction sites for use by construction workers. These
self-contained portable units would be serviced regularly and the wastes would be collected and hauled to
permitted sewage treatment facilities by licensed waste transporters.

Stormwater in areas that currently drain to the bottom ash pond or fly ash pond at the Meredosia Energy
Center would continue to be directed to these treatment basins, assuming that the NPDES operating
permit authorizes such discharges. In areas where stormwater cannot be routed to the bottom ash pond or
fly ash pond, the Alliance would obtain a general NPDES permit (ILR10) from the IEPA to authorize
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discharges of stormwater during construction. BMPs would be utilized to reduce sediment discharged via
stormwater runoff. These BMPs would be described in a Stormwater Pollution Prevention Plan (SWPPP)
required by the general NPDES permit. These BMPs may include measures such as silt fencing, inlet
drain protection, ditch checks, designated concrete washout areas, vegetated buffer strips, and other
measures.

The Alliance would ultimately be responsible for the proper handling and disposal of construction wastes.
However, construction contractors and their employees would be responsible for minimizing the amount
of waste produced by construction activities. These contractors would be expected to fully cooperate with
project procedures and regulatory requirements for waste minimization and the proper handling, storage,
and disposal of hazardous and non-hazardous wastes. Each construction contractor would be required to
include waste management in their overall project health, safety, and environmental site plans. Typical
construction waste management activities may include the following:

e Dedicated areas and a system for waste management and segregation of incompatible waste at
time of generation;

e A waste control plan detailing waste collection and removal from the site, as well as identification
of where waste of different categories would be collected in separate stockpiles, bins, or other
containers;

e Hazardous waste storage (separately from non-hazardous waste and other, non-compatible
hazardous waste) in accordance with applicable regulations, project-specific requirements, and
good waste management practices;

e Periodic inspections to verify that wastes are properly stored and covered to prevent accidental
spills and to prevent waste from being dispersed by wind,;

e Appropriately labeled waste disposal containers; and

e Good housekeeping procedures to ensure that work areas would be left in a clean and orderly
condition at the end of each working day, with surplus materials and wastes transferred to the
waste management area.

2.4.3.5 Construction Safety Policies and Programs

Emergency services during construction would be coordinated with the local fire departments, police
departments, paramedics, and hospitals. A first aid office would be provided onsite for minor incidents.
Trained and certified health, safety, and environmental personnel would be onsite to respond to and
coordinate emergencies. All temporary facilities would have fire extinguishers; fire protection would be
provided in work areas where welding work would be performed. In addition, existing Ameren plans and
policies applicable to the Meredosia Energy Center regarding environmental safety and health would be
updated as necessary by the Alliance to accommodate the proposed project.

244 Oxy-Combustion Large Scale Test Operation Phase

A variety of factors could affect the possible long-term operation of the oxy-combustion facility,
including potential future GHG legislation and regulations, process performance, and economics. For
purposes of this EIS, DOE assumed the project would continue to operate for 20 years.

2.4.4.1 Resource Requirements and Inputs

Operational Labor

All operations at the Meredosia Energy Center were suspended in 2011. During its final year of operation,
the energy center employed approximately 57 personnel. The proposed project would employ 87 to
115 people and operate 24 hours per day, 7 days per week, with employees working in shifts. Staff would
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include 25 operational personnel, 4 to 8 gas quality control system personnel, 4 to 16 air separation unit
personnel, 4 to 16 compression and purification unit personnel, 7 coal handling personnel,
24 maintenance personnel, 11 administration and support personnel, and 8 laborers and store clerks. All
new staff would be based at the Meredosia Energy Center.

Process Inputs

During operation of the project, process-related chemicals would be transported to the Meredosia Energy
Center mainly by truck. The new boiler would be able to accommodate a coal blend of 60 percent Illinois
coal and 40 percent Powder River Basin coal. Illinois coal would be transported to the energy center by
truck and Powder River Basin coal would be transported by barge. The oxy-combustion facility would
require the input of two reagents: trona and lime. Table 2-4 presents the estimated usage and delivery
requirements for the process inputs to the oxy-combustion facility.

Table 2-4. Estimated Process Material Requirements for the Oxy-Combustion Facility

Material Tons/Day Tons/Year Daily Deliveries® Annual Deliveries®

Bituminous Coal (IL No. 6)

(60 percent) 1,149 419,385 46 16,775

Sub-bituminous Coal
(Powder River Basin) 766 279,590 <1® 169
(40 percent)

Lime 119 43,435 5 1,737
Trona 2.2 803 <1P 32

* All materials delivered by 40-ton truck (25-ton load) except sub-bituminous Powder River Basin coal, which would be delivered by barge
(1,650-ton load).
b Trips would not be made daily.

The major process chemicals that may be used for the new process water and wastewater treatment
systems include ferric chloride, polymer, salt solution, sodium hydroxide, acid, caustic, antiscalant,
sodium bisulfate, detergent, and sodium hydroxide. Process water would primarily be supplied by the
Illinois River. The amounts of materials stored at the facility would be determined by the rates of
consumption, customary delivery volumes available from suppliers, and the reliability of supply. In
addition to regulatory requirements, the Alliance would follow the chemical suppliers’ recommendations
and procedures in storing and handling all chemicals.

Coal

During operation of the project, Boiler 7 would burn a blend of 60 percent Illinois No. 6 bituminous coal
and 40 percent Powder River Basin sub-bituminous coal. Coal mine sources that may provide bituminous
coal for the proposed project include the Viper Mine, Crown 3 Mine, and Shay Mine in Illinois, which are
all located approximately 75 to 85 miles from Meredosia. Yard machines (dozers, scrapers) would form
the bituminous coal into a pile and would also be used to transfer coal from this pile to the existing
reclaim hopper, which would feed into existing Conveyor A (see Figure 2-5). Conveyor A would direct
the reclaimed coal to the breaker building for processing and sizing.

Powder River Basin coal originates from the Powder River Basin in Wyoming and would be transported
by rail to St. Louis, Missouri. The coal would be transported from St. Louis to the energy center via
barge. The existing barge unloading system would be used for maintaining the Powder River Basin coal
pile inventory for Unit 4. The coal would be unloaded from the barge via a clamshell bucket into the
barge unloading hopper. After the coal is unloaded from the barge, it would be transported via Conveyor
E to the coal breaker building for further processing.
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Trona

Trona is a naturally-occurring hydrated sodium carbonate mineral (sodium sesquicarbonate) that is used
in the gas quality control system (injected upstream of the baghouse) to reduce sulfur trioxide
concentrations in the flue gas. It is also used in the direct contact cooler polishing scrubber to reduce
sulfur dioxide. The proposed system would consume trona at rates shown in Table 2-4. Dry trona would
be delivered to the site by trucks that would be equipped with blowers for offloading. The trona would be
stored in a shop-fabricated, skirted-design storage silo that would be 14 feet nominal diameter by 77 feet
overall height.

Hydrated Lime

Dry calcium hydroxide, also known as hydrated lime, would be used as the absorbent in the circulating
dry scrubber for removal of acid gases (sulfur dioxide, sulfur trioxide, hydrogen fluoride, hydrochloric
acid, etc.). The proposed system would consume lime at rates shown in Table 2-4. An onsite lime
hydration system would be used to convert quicklime to hydrated lime for storage in the hydrated lime
storage silo. Truck delivery of hydrated lime would be an emergency backup measure if the hydrator is
out of operation.

Material Deliveries

Table 2-4 summarizes the delivery requirements for all major process materials. With the exception of
Powder River Basin coal, all materials would be delivered by 40-ton trucks with capacity to transport
25 tons of material. Each barge delivery would transport 1,650 tons of Powder River Basin coal. Truck
deliveries would generally take the “south bypass road,” which is signed as the Meredosia Energy Center
entrance on IL-104.

Water Consumption

Water sources for the project’s makeup water would include well water, public water supply, and the
Illinois River. There would be three wells used during operations (existing Wells 6 and 7 and a new well).
Well water would be used for steam cycle demineralizer influent, coal handling dust suppression, fire
protection (in addition to the public water supply), and potable water. The public water supply would be
used for fire protection makeup water and Unit 4 floor wash; the existing fire protection water storage
tank capacity is 325,000 gallons and is not expected to increase for this project. The use of the public
water supply as potable water may be evaluated in the future.

The Illinois River would be the primary source of makeup process water and would require additional
treatment at the new process water treatment system as discussed in Section 2.4.2.2, depending on its final
use. River water would provide for the following uses:

e Screen and strainer backwash;

e  Makeup water for the Unit 4 main cooling tower;

e Makeup water for the direct contact cooler polishing scrubber cooling tower;

e Makeup water for the air separation unit and compression and purification unit cooling tower;
e Qas quality control system makeup water;

e Process water for the air separation unit and the compression and purification unit;

e Equipment cooling; and

e Equipment washdown.

Table 2-5 summarizes the water sources and uses for operation of the oxy-combustion facility.
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Table 2-5. Estimated Water Requirements and Sources

Flow Rate Flow Rate
Source Purpose
(gpm) (gpd)
lllinois River Intake 7,894 11,400,000 Process water, coal handling, other
Groundwater Wells 86 124,000 Potable water, fire protection?, other
. & .
Public Water Distribution System 1 1,440 A ORI, IR,

potable water

* Water for fire protection would be supplied by both the public water system and onsite groundwater wells.
gpd = gallons per day; gpm = gallons per minute

Fuel Consumption and Auxiliary Power

The auxiliary electric power demand to operate the oxy-combustion facility would total 68,721 kilowatts
(kW). This includes auxiliary power for the boiler, gas quality control system, air separation unit,
compression and purification unit, and balance of plant (new equipment, existing reused equipment, and
auxiliary transformer losses).

2.4.4.2 Process Wastes, Discharges, and By-Products
Material Wastes and By-Products

The operation of the project would generate various wastes. These would include fly ash, bottom ash,
circulating dry scrubber wastes, process water and wastewater treatment solids, and waste petroleum-
based lubricants. Fly ash and bottom ash would be the predominant wastes generated by the project.
Waste generation rates for fly ash and bottom ash are provided in Table 2-6. Water and wastewater
treatment solids would be generated at a rate of approximately 0.28 tons per day (see Section 2.4.2.2 for
identification of waste solids generated by the proposed process water treatment system and wastewater
treatment system), and waste lubricants would be generated at a rate of approximately 1,000 gallons per
day (gpd). These waste types would be transported offsite for disposal.

Table 2-6. Estimated Process Waste Generation

Material Tons/Day Tons/Year Daily Removals® Annual Removals®
Fly Ash® 538 196,334 22 7,853
Bottom Ash 34 12,264 1 491

* All wastes removed by 40-ton trucks (25-ton waste capacity).
b Fly ash includes circulating dry scrubber waste.

Bottom Ash

Bottom ash would be generated at rates shown in Table 2-6. The bottom ash removal system would
consist of a transition chute, submerged chain conveyor with water recirculation pumps, sludge pumps
and heat exchangers. Bottom ash would be removed from the combustor and would be stored in the ash
bunker until being transferred to trucks that would transport it to an offsite landfill (see below, Ash
Disposal).

Fly Ash

The ash handling system transfers the fly ash collected by the pulse jet fabric filter (baghouse, located east
of Boiler 7) to the waste ash storage silo for disposal. The fly ash would be generated at rates shown in
Table 2-6. Fly ash would be stored in the waste ash storage silo complete with bin vent and filter collector
before transfer to trucks for transport to an offsite landfill (see below, Ash Disposal). The waste ash silo,
which would be equipped with a baghouse, has capacity for 72 hours of operation at the design condition.
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Ash Disposal

Ash waste that could not be beneficially re-used would be trucked offsite and disposed of at an existing
commercial facility permitted to receive coal combustion residuals. In June 2010, the USEPA proposed to
regulate for the first time the coal combustion residuals, or coal ash, generated by electric utilities. Coal
combustion residuals are currently considered exempt wastes under an amendment to the Resource
Conservation and Recovery Act (RCRA). Two possible options for the management of coal combustion
residuals are being proposed under the new rule. Under the first option, USEPA would list these residuals
as special wastes subject to regulation under subtitle C of RCRA, when destined for disposal in landfills
or surface impoundments. Under the second option, the USEPA would regulate coal ash under subtitle D
of RCRA, the section for non-hazardous wastes.” As discussed in Section 2.4.1.5, the existing ash ponds
at the energy center would not be part of the asset transfer for the FutureGen 2.0 Project. Environmental
liability associated with the existing ash ponds and compliance with current or future regulations remain
with Ameren until such time as the property and environmental liability may be transferred to a third

party.

General Solid Waste

Routine maintenance of process components (e.g., pumps, valves, etc.) for the oxy-combustion facility is
not expected to generate significant amounts of waste. The material removed and waste generated as part

of this required maintenance is not expected to be hazardous. Any waste generated would be properly
managed and disposed of at a suitable waste disposal facility.

In the event of a process malfunction, more significant maintenance may be required. These events could
produce a waste product not considered in the maintenance scenarios above; such wastes may or may not
be hazardous. These events would be rare, treated on a case-by-case basis, and not expected during
normal operation. The wastes generated as a result of these activities would be handled according to
applicable laws and regulations, plant operations and maintenance standards, risk management plans,
material safety data sheets (MSDS) recommendations, and other industry or agency standards for proper
handling and disposal. These types of emergency events would be addressed in a hazards and operability
study prior to operations, such that potential problems and risks are identified, employee awareness is
raised, mitigations of risks are implemented, and emergency procedures are effective.

Wastewater Generation

Wastewater generated by the project would include sanitary wastewater, process wastewater, non-contact
cooling water, backwash from the intake screen, and oily effluent from floor and equipment drains. Table
2-7 summarizes wastewater generation and disposal during operation of the oxy-combustion facility as
described in Section 2.4.2.2.

The Meredosia Energy Center is currently covered under existing NPDES Permit IL0000116. This permit
was renewed by Ameren in November 2011 and is currently valid until October 31, 2016. This existing
permit would be modified as needed for the FutureGen 2.0 Project; however, no new outfalls would be
proposed. Expected effluent pollutants and discharge standards are discussed in Section 3.6, Surface
Water.

All of the river water would continue to pass through the existing intake screens, which are backwashed
using a portion of the inlet water. Backwash water would be discharged directly back to the Illinois River
through Outfall 006 (see Figure 2-4). The backwash water source is the Illinois River. Under the NPDES
permit, the outfall would continue to be monitored for residual chlorine when chlorine is utilized for
biofouling control.

* The comment period for the proposed coal combustion residuals rule closed on November 14, 2011. The rule is
still pending, and as such, the resulting regulations issued by USEPA could impact the Alliance’s decision on
options for its ash disposal (75 FR 35128).
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Table 2-7. Estimated Wastewater Generation and Disposal

Average Average Daily
Source Flow Rate Discharge Discharge Point
(gpm) (gpd)
Sanitary Sewage 3.3 4,680 City Sanitary Sewer System
lllinois River (after treatment
Process Wastewater Treated Effluent 133 190,800 at the proposed Wastewater
Treatment System)
Cooling Water (including blowdown) 5,901 8,497,000 lllinois River
Intake Screen Backwash 185 266,400 lllinois River

gpd = gallons per day; gpm = gallons per minute

Most of the Unit 4 gas quality control system and associated direct contact cooler polishing scrubber
liquid waste would be recycled for fly ash wetting or re-evaporated in the flue gas to the maximum
possible extent to minimize high chloride waste streams requiring external treatment. Some Unit 4
discharges, such as the main cooling tower blowdown and the air separation unit and compression and
purification unit cooling tower blowdown, would be directed without further treatment to the Illinois
River. These discharges would consist primarily of river water that has been concentrated due to
evaporation in the cooling towers, with some small amounts of various circulating water feed chemicals
(e.g. antiscalant, biocide, sulfuric acid, etc.) present. The makeup water portion from the air separation
unit and compression and purification unit cooling tower would also have been softened, thereby
exchanging sodium for calcium and magnesium ions. The other Unit 4 wastewater discharges would be
treated at the new wastewater treatment system prior to release to the river. The collection method, main
equipment components, chemical reagents, and by-products for the wastewater treatment system are
described in Section 2.4.2.2; minor quantities of solid wastes would be collected and disposed of offsite.
Although water quality data of the new effluent are not known at this time, it is conservatively estimated
that the effluent levels would be at the current operating permit limits; however, it is expected that
effluent concentrations for most regulated constituents would be significantly lower than permit limits.
The discharge permit limits and impacts to water quality are discussed in Section 3.6, Surface Water.

The wastewater streams that have the potential to be contaminated with oil would be routed to oil-water
separator(s) for processing. Such streams primarily include floor and equipment drains. The oil-water
separator would likely be a single-wall rectangular coalescing plate-type unit(s) installed below grade
level in a covered concrete vault. Clean water effluent from the separator would be collected and either
pumped (via duplex submersible pumps located in the separator clearwell) or preferably discharged by
gravity to the wastewater treatment system. Separated oil would be contained in the oil-water separator
and would be periodically pumped out for offsite disposal.

CO, Stream

The project would be designed to recover greater than 90 percent of the CO, during steady-state operation
that would otherwise be emitted from the combustion process. The compression and purification unit is
expected to have a CO, capture rate totaling 1.2 million tons per year (1.1 million metric tons per year).
Although the exact composition of the CO, stream that would be received from the proposed oxy-
combustion facility is not known at this time, the pipeline design requires that at a minimum it must meet
the specifications discussed in Section 2.4.2. The gas would be vented through the stack in the event that
the quality requirements could not be met. “Noncondensible” gases that consist primarily of argon,
nitrogen, and oxygen would also be vented through the stack. The captured CO, stream to be transported
for geologic sequestration would include CO,, inert gases (argon and nitrogen), water vapor, and trace
amounts of oxygen, sulfur, and mercury. (See Section 2.5.1.4 for further discussion on the CO, stream
specifications.)
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Dense phase CO, would be delivered from the oxy-combustion facility to a pipeline interface point
located near the eastern boundary of the Meredosia Energy Center. An isolation valve would be installed
downstream of the compression and purification unit to initiate or shutoff flow to the pipeline, as
required. CO, flow, pressure, temperature, and quality would be monitored at the compression and
purification unit discharge, upstream of the pipeline isolation valve. Monitoring at the pipeline interface
point, along with automated control of the isolation valve, would be developed during final design.
Remote monitoring capability would also be implemented to allow the Alliance to directly monitor CO,
conditions at the compression and purification unit discharge.

During operation, if CO, conditions do not meet the required specifications, the pipeline isolation valve
would automatically close and flow to the pipeline would be stopped. During compression and
purification unit startup, shutdown, or other operating condition, when the pipeline isolation valve is shut
and no CO, delivery to the pipeline is occurring, CO, must be discharged elsewhere until pipeline
deliveries can resume. While the startup stack and normal compression and purification unit vent would
accommodate many such conditions, additional backup discharge points may be required to facilitate
practical compression and purification unit operation during upsets. Details regarding such backup
discharge points would be finalized when design details become available and could include onsite CO,
storage or additional CO, venting capability downstream of the compression and purification unit.
Venting of CO, would only occur within the constraints of the air permit.

Air Emissions

During normal operations, the flue gas, upon exiting the boiler, would enter the gas quality control
system, which comprises numerous steps designed to remove pollutants, recover heat, and prepare the
flue gas before entering the compression and purification unit. The gas quality control system would
incorporate state-of-the-art processes to reduce criteria pollutants to low levels. Table 2-8 presents
estimated pollutant emissions during normal operating conditions based on the original 200 MWe design
assuming an 85 percent operating capacity. The Alliance has recently changed the energy center design
such that the facility would now generate 168 MWe. Therefore, the anticipated emissions from the
downsized energy center during normal operating conditions would be lower than those presented in this
table. Emissions would be higher during startup, in the case of a compression and purification unit or
pipeline shutdown, and during shutdown. However, these conditions are expected to be rare. Designers
anticipate minimal hazardous air pollutants (HAPs) emissions during normal operations. See Section 3.1,
Air Quality, and Section 3.2, Climate and Greenhouse Gases, for further discussion on air emissions from
the proposed project.

2.4.4.3 Health and Safety Policies and Programs

Ameren’s existing Environmental Policy directs all persons and entities operating and maintaining
company facilities on its behalf, including the Meredosia Energy Center, to act in a manner protective of
human health, the environment, and property while complying with all applicable environmental laws and
regulations. The Alliance intends to develop and implement a similar policy that would apply to the
facilities and personnel associated with the project.

The storage and handling of toxic or flammable materials would be conducted in compliance with
USEPA and Occupational Safety and Health Administration (OSHA) regulations and the National Fire
Protection Association’s “Guide on Hazardous Materials” (NFPA 2010). The Alliance would develop and
maintain a Spill Prevention, Control, and Countermeasures (SPCC) plan for the project in compliance
with federal and state regulations. The worker safety programs developed and implemented by the
Alliance and its partners would ensure that workers are aware and knowledgeable about spill containment
procedures and related health and environmental protection policies.
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Table 2-8. Oxy-Combustion Facility Emissions under Normal Operating Conditions

Emissions Constituent Tons per year® b
(6{0) 1,068
NO«x 105
VOCs 26
PM (total) Negligible
SO, 2.9
Hg" Negligible
COz-eq 134,438°

" Emissions listed in this table are based on expected normal operating conditions for the original 200 MWe design with all emissions passing
through the gas quality control system and CPU, assuming an 85 percent operating capacity.

" The data in this table reflect a generating capacity of 200 MWe as presented in the February 2012 construction permit application (Ameren
2012), which was the original project design; however, the Alliance has recently changed the energy center design such that the facility
would now generate 168 MWe. Therefore, the anticipated emissions from the downsized energy center would be lower than those presented
in this table.

" Mercury is a hazardous air pollutant typically emitted from coal combustion power plants.

" Net emissions of CO, from oxy-combustion boiler stack, assuming at least 90 percent of the CO, is captured by the CPU. See Section 3.2,
Climate and Greenhouse Gases, for further discussion of CO, emissions.

CO = carbon monoxide; CO, = carbon dioxide; CO,-eq = carbon dioxide equivalent; CPU = compression and purification unit; Hg = mercury;

MWe = megawatt electrical; NOy = nitrogen oxides; PM = particulate matter; SO, = sulfur dioxide; VOCs = volatile organic compounds

=3

°

a

2.4.4.4 Permit Requirements

Chapter 5, Regulatory and Permit Requirements, includes Table 5-1 that summarizes the permits and
activities that could be required for construction and operation of the proposed oxy-combustion facility,
such as an Air Pollution Control Construction Permit, NPDES Construction Permit, and required
modifications to the existing NPDES Operating Permit.

2.4.4.5 Power Purchase Agreement

The Illinois Power Agency, in accordance with the Illinois Power Agency Act, facilitates procurement of
electricity for the state's utilities (i.e., Commonwealth Edison and Ameren Illinois) and in some cases the
Alternative Retail Electric Suppliers. The Illinois Power Agency’s responsibilities include administering
the state’s Clean Coal Portfolio Standard and its “retrofit provision.” After receiving bids through an
annual competitive procurement process, the Agency then makes a recommendation to the Illinois
Commerce Commission, which is responsible for approving the contracts between the utilities and the
energy suppliers.

In accordance with the retrofit provision, the Alliance submitted to the Illinois Power Agency a draft
power purchase agreement for the electricity to be produced by the FutureGen 2.0 Project. Following the
Illinois Power Agency’s review, the power purchase agreement was included in the agency’s annual
electricity procurement plan. The procurement plan and power purchase agreement were subsequently
reviewed and approved by the Illinois Commerce Commission. The estimated rate impact is less than the
2.015 percent statutory limit. The FutureGen 2.0 Project would have no rate impact on electricity
customers receiving power from rural electric cooperatives.

245 Decommissioning

The planned life of the oxy-combustion facility at the Meredosia Energy Center is expected to be
20 years. However, if the energy center remains economically viable, it could be operated for additional
years into the future. A closure plan would be developed prior to the time that the energy center would be
permanently closed. The removal of the energy center from service, or decommissioning, may range from
“mothballing” to the removal of all equipment and facilities, depending on conditions at the time. The
closure plan would be provided to state and local authorities as required.
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2.5 FUTUREGEN 2.0 PIPELINE AND CO, STORAGE RESERVOIR

The Alliance would transport the captured CO, from the Meredosia Energy Center in an underground
pipeline to a permanent geologic storage reservoir in Morgan County (see Figure 2-15). At this site
(i.e., the CO, storage study area), the CO, would be injected 4,000 to 4,500 feet below the earth’s surface
into the Mt. Simon Formation. The Mt. Simon Formation, a deep saline formation, would be used as the
permanent storage reservoir for the CO,. This technology, including the capture of CO, from the oxy-
combustion facility, is known as CO, capture and storage. Once the CO, would be injected, it would be
extensively and continuously monitored to ensure it is being safely and permanently stored. In addition,
visitor, research, and training facilities (also referred to as the ‘educational facilities”) are planned for the
Jacksonville area. The following sections describe the siting, design, construction, and operation of these
activities (Alliance 2012b).

CO, = carbon dioxide; Fm. = Formation; ft = feet; Ss. = sandstone; USDW = Underground Source of Drinking Water
Figure 2-15. Project Concept

251 CO; Pipeline

The Alliance plans to site, design, construct, and operate a CO, pipeline from the Meredosia Energy
Center to the CO, storage study area. The CO, would be received from the capture facilities at the energy
center and transported through a new 12-inch diameter pipeline for injection and permanent storage in the
Mt. Simon Formation. The CO, pipeline from the Meredosia Energy Center to the CO, storage study area
would be approximately 26 miles long.
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The CO, stream from the Meredosia Energy Center would be at least 97 percent pure CO,. The remaining
gas includes inert compounds, water vapor, and other trace constituents that meet regulatory standards.
CO; can exist in a gaseous, liquid, or solid state. At its critical point, which occurs at 1,070 pounds per
square inch pressure (psig) and 87.8 degrees Fahrenheit (°F) temperature, CO, gas goes into a liquid-like
dense phase. CO, transport in a dense phase is the method of choice adopted by all major CO,; pipeline
companies. In this dense phase, the CO, is non-corrosive and is safe to transport in the pipeline.

The transport of CO, gas in dense phase is regulated by the U.S. Department of Transportation (DOT)
regulation entitled “Transportation of Hazardous Liquids in Pipelines” (49 CFR 195). The regulation
provides all pertinent design requirements including safe distance from other structures, depth of cover,
separation from other lateral assets, construction material selection, design calculation factors, pressure
testing, and pipeline safety, among many other requirements that ensure long-term safe operation of the
pipeline. The Alliance’s design for the CO, pipeline would meet or exceed all of the requirements in
49 CFR 195.

CO, gas is heavier than air. When released it stays close to the ground, and if released in sufficient
volumes can fill up low lying areas causing a potential safety hazard. The pipeline design provides
safeguards to mitigate such risk. These safeguards include mainline block valves to isolate pipeline
sections, a leak detection system to alert the operator, and a supervisory control and data acquisition
(SCADA) telecommunication system to communicate information and data about pipeline performance.
In addition, pipeline monitoring and surveillance procedures would be implemented in the field on a daily
basis.

2.5.1.1 Pipeline Corridor and Routes

The Alliance has designated a 4-mile wide corridor extending from
the Meredosia Energy Center to the CO, storage study area
through which the pipeline route would pass. Because the pipeline

FutureGen 2.0 Pipeline Siting

Pipeline Corridor - The 4-mile wide corridor

route has not yet been finalized, DOE uses the corridor to set the
boundaries and general existing conditions of where the pipeline
would be located. Figure 2-16 illustrates the location of the
pipeline corridor and the CO, storage study area. The pipeline
corridor extends 26 miles from the eastern edge of the Illinois
River to the western border of the CO, storage study area.

Within the pipeline corridor, the Alliance has identified two
possible pipeline routes from the energy center to the western
border of the CO, storage study area in which the injection wells
would be located. These are referred to as the southern route and

initially identified by the Alliance as the area
within which a CO2 pipeline would be sited.
The corridor extends from the Meredosia
Energy Center to the boundary of the CO2
storage study area.

Pipeline Route - A specific pipeline route
identified within the pipeline corridor. The
pipeline route consists of the pipeline within
a 50-foot wide operational right-of-way. Two
pipeline routes, the southern route
(preferred) and the northern route, are being
analyzed by DOE.

northern route, as shown in Figure 2-17. Appendix C, Map Views
of Pipeline’, contains detailed aerial maps of the potential routes.

To the fullest extent possible, the final pipeline route would utilize existing ROWs and avoid sensitive
environmental resources such as wetlands, cultural resources, forest land, and threatened or endangered
species and their habitats. The Alliance’s preferred option is the southern route, which was developed
based on field investigation and discussions with the Illinois State Historic Preservation Office (SHPO),
the Illinois Department of Natural Resources (IDNR), and the U.S. Army Corps of Engineers (USACE).
Portions of the southern route would use existing highway ROWs.

? The southern route has been recently updated from the one on which the analysis was conducted. As shown in
Appendix C, Map Views of Pipeline, the changes are minor, slightly rerouting the last 2 miles of the southern
route, west of the storage study area. The Final EIS will reflect the updated route.
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Figure 2-16. CO, Pipeline Corridor to the CO, Storage Study Area
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Preliminary route selections, as shown in Figure 2-17 were based on the following siting criteria, which
represent good engineering practices generally accepted in the industry. In the event that the final pipeline
route deviates from the route options specified in this EIS, the Alliance would similarly use these siting
criteria:

e Maintain a minimum safe distance from residential, commercial, and industrial buildings and
structures in accordance with 49 CFR 195 requirements (federal regulations require a minimum
distance of 50 feet from occupied dwellings; the Alliance has committed to maintaining a
minimum distance of 150 feet to provide an additional buffer).”

e Co-locate with existing features where acceptable.
e Utilize existing timberland clearings where practical.

e Cross roads, railroads, and waterbodies at a near right angle but no more than 10 degrees from
right angle where possible for permitting approval. Exceptions would be reviewed on a case-by-
case basis.

e Perform constructability reviews. Avoid or minimize side hill slopes as much as possible. Identify
water source and disposal sites for pipeline pressure testing due to the large quantity of water
required for pressure testing.

e Review ROW accessibility and logistics for construction materials and equipment.

e Review environmental features and permitting requirements.

The Alliance has not yet identified potential routes for the last few miles of the pipeline within the CO,
storage study area (i.e., the end-of-pipeline spurs) because the locations of injection wells have not yet
been determined. Injection well locations would be determined through the underground injection control
(UIC) permitting process. These end-of-pipeline spurs would be delineated based on the same siting
criteria used to delineate the southern and northern pipeline routes described herein. See Chapter 3 for
information on how DOE assessed potential impacts related to the injection wells and end-of-pipeline
spurs, and Section 4.4, Incomplete and Unavailable Information, for additional discussion relating to
incomplete and unavailable information.

2.5.1.2 Pipeline Design

The CO, pipeline would meet American Petroleum Institute standards for either double-submerged, arc-
welded or high-frequency electric resistance welded pipe. It would be coated with a three-layer fusion-
bonded epoxy to an average thickness of 16 thousandths of an inch. An abrasion-resistant coating of a
minimum of 40 thousandths of an inch would be used for bored road and rail crossings and for horizontal
directional drills. The pipe would be subject to charpy v-notch impact testing (a standardized high strain
rate test that determines the amount of energy absorbed by a material during fracture) and drop weight
tear testing during the manufacturing process. The objective is to use a material that displays high
strength at low temperatures. All field welds would be radiographed. A 12-inch diameter pipeline was
selected based on hydraulic models, such that it would eliminate the need for an intermediate pump
station and reduce associated capital and operating costs.

Although the pipeline itself would be buried, aboveground features would include meter stations and
launcher/receivers (start and end of the pipeline). Other visual features of the pipeline system would
include the following:

* Note: It is possible that a shorter distance would be deemed necessary in order to avoid a sensitive environmental
resource or at the request of an affected landowner, but the distance would not be less than the 50 feet required by
federal regulations.
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e Pipeline markers at all crossings;
e  Mainline block valve shelters;
e (Cathodic protection station markers; and

e Temporary zinc anode site markers.

Mainline block valves would be located approximately every 10 miles to isolate and contain any line leak.
In industrial, commercial, and residential areas, the spacing would be reduced to 7.5 miles to further
reduce the potential volume of gas that could be released in the event of an accident. Mainline block
valves would also be provided on either side of major river crossings, at other waterbody crossings of
more than 100 feet (from high water mark to high water mark), and optionally at major road crossings.
The conceptual design assumes there would be one mainline block valve at the beginning and one at the
end of the pipeline and two in between. Mainline block valves would be equipped for remote operation.
Based on electric power availability, valves would be operated by electric motor or gas (nitrogen)-over-
oil hydraulic actuators. The valves would also have a removable wheel to allow manual operation and
would be specified with special trim suitable for CO, dense phase service. The mainline block valves
would be located on high ground, as practicable, to prevent hazard from valve leaks.

The pipeline would be designed to assure passage of intelligent internal inspection devices (pigging
operations) and have launch and receive facilities for the in-line inspection tools. Crack arrestors would
be provided on the pipeline at appropriate spacing (current practice in the industry is 1,000 feet). The
pipeline would be cathodically protected by means of impressed current system with deep anode ground
beds.

2.5.1.3 Pipeline Construction

Construction techniques for the pipeline may include excavated trenching, boring, tunneling, and
horizontal directional drilling. DOE would use one of three primary methods to construct crossings of
sensitive resources, roads, and railroads. Table 2-9 shows the major highway and road, railroad,
waterbody, and wetland crossings that would be required for pipeline construction to the site. The method
used to construct pipeline crossings would depend primarily upon the size of the feature being crossed.
For stream crossings, the method used would also be dependent upon the presence or absence of water
within the feature (e.g., seasonally dry ephemeral and intermittent stream channels).

Table 2-9. Major Pipeline Crossings to
CO, Storage Study Area

Description Southern Route Northern Route
Interstate highways 0 0
State/U.S. highways 3 3
County roads 25 21
Railroads 3 3
Waterbodies and wetlands 32 10°

Total 36 39

* This quantity does not include intermittent or ephemeral waterbodies.
U.S. = United States
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The three methods that would be used include horizontal directional drilling, jack and bore tunneling, and
dry trenching. Horizontal directional drilling would be used to cross major waterbodies (i.e., crossings of
perennial streams and ponds or lakes greater than 100 feet in width) and large roads (e.g., highways).
Additional horizontal directional drilling may be required due to environmental, land, or constructability
requirements. As necessary, geotechnical investigations would be performed prior to the construction of
pipeline crossings using horizontal directional drilling to ensure that subsurface conditions can safely
support drilling operations. Primary factors in selecting the pipeline crossing profile would include the
type of soil and rock to be drilled and the depth of cover material. The minimum depth of cover for
waterbodies requiring horizontal directional drilling would be 4 feet as required under 49 CFR
195.248(a). Contingency plans would be developed, as required, for completing waterbody crossings in
the event of an unsuccessful horizontal directional drilling.

Jack and bore tunneling (also known as pipe ramming) would be used for crossings of railways,
roadways, and perennial streams and wetlands, as well as intermittent and ephemeral streams that
contained water at the time of construction. The jack and bore tunneling method involves the use of a
horizontal bore machine or auger to drill a hole, and a hydraulic jack to push a casing through the hole
under the crossing. As the bore proceeds, a steel casing pipe would be jacked into the hole; then the
pipeline installed in the casing. The casing would be jacked using a large hydraulic jack in a pit located at
one end of the crossing. The jack pit would be excavated and shored.

Dry trenching would only be employed for crossing narrow intermittent and ephemeral stream channels
that were devoid of water at the time of construction, such as when a stream feature is seasonally dry or is
frozen to the bottom. A field assessment would be made prior to construction at each crossing to
determine the presence of water, and weather forecasts would be monitored to evaluate the potential for
precipitation events that could lead to temporary water flow within the stream channel. Dry trenching
would consist of excavating a trench through the stream channel, laying the pipe down, then burying the
pipe with the spoils removed during trench excavation. The pipeline crossing would be as nearly
perpendicular to the stream channel as possible to minimize overall linear disturbance to the stream
channel. After pipeline installation, the surface would be regraded to match pre-construction contours.

The CO, pipeline would be buried at least 4 feet underground, which is more stringent than required by
49 CFR 195. Additional depth of cover would be provided for crossings, drainage ditches, and irrigation
tiles. For agricultural land, the pipeline would be buried at least 5 feet deep in accordance with Illinois
Department of Agriculture (IDOA) pipeline construction standards and policies. Topsoil would be
removed first and stored separately along the pipeline trench segregated from other subsoil.

Crossings of other types of pipelines and other underground utilities would require a minimum of
12 inches of separation. However, the minimum separation may be increased to 24 inches where
considered prudent based on professional judgment. Existing pipelines would be under-crossed unless
over-crossing is specifically permitted by the pipeline owner. All road and railroad crossings would be
bored under the road or railroad (i.e., without casings) using heavy wall pipe with abrasion resistant
coating.

The construction ROW for the pipeline includes the area required to enable movement of construction
equipment, staging of materials, and laydown of equipment during the construction period. Figure 2-18
shows recommended pipeline construction ROW cross sections. The construction ROW would be 80 feet
wide, although a 100-foot construction ROW may be needed for special requirements such as pipe
transportation in wooded hilly terrain or where side slope construction may be unavoidable. Access to the
construction ROW would be provided (as much as possible) from existing roads crossing the pipeline
route. The operational ROW is the area that would permanently be maintained throughout the life of the
project, which would be 50 feet in width and centered over the pipeline.
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Figure 2-18. Recommended Construction Right-of-Way Cross Section

Tree clearing for ROW preparation would generate cut trunks, limbs, and brush (the amount would
depend on width of ROW and extent of wooded areas). The Alliance signed an Agricultural Impact
Mitigation Agreement with the IDOA (IDOA 2012) that identifies mitigation measures that would be
implemented during construction:

e If trees are to be removed from the ROW, the Alliance would consult with the landowner to
determine if there are trees of commercial or other value to the landowner.

e If there are trees of commercial or other value to the landowner, the Alliance would allow the
landowner the right to retain ownership of the trees with the disposition of the trees to be
negotiated prior to the commencement of land clearing.

e Unless otherwise restricted by federal, state, or local regulations, the Alliance would follow the
landowner's desires regarding the removal and disposal of trees, brush, and stumps of no value to
the landowner by burial, etc., or complete removal from any affected property.

All construction-related debris and material that are not an integral part of the pipeline would be removed
from the landowner's property. Such material to be removed would include litter generated by the
construction crews.

The estimated number of daily truckloads during construction for material and equipment deliveries, for
waste removals, and for workers would be the following:

e Material and Equipment Deliveries - 40 to 50 trips per day
o  Waste Disposal - 2 to 3 trips per day
o  Worker Traffic - 100 to 150 trips per day
All construction work would be conducted in accordance with the conditions and stipulations of

applicable federal, state, and local permits, authorizations, and clearances. All necessary approvals would
be obtained before the activity in question is undertaken.
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The construction of the CO, pipeline would require hydrostatic testing to certify the integrity of the
pipeline before it can be put into operation. Hydrostatic testing would be performed in accordance with
DOT pipeline safety regulations. Hydrostatic testing would be conducted continuously for a minimum of
8 hours, and include a leak test. Fabricated assemblies would be pre-tested for a minimum of 4 hours.
These would be included in the overall pipeline hydrostatic test. If water is used, the pipeline would be
filled with water and pressurized to check for any pressure loss that may indicate a leak. Approximately
31,000 gallons of water would be needed for each mile of 12-inch diameter pipe; water may be reused for
multiple pipeline sections. Specific water sources for hydrostatic testing have not yet been selected, but
the Alliance assumes that adequate sources are available regionally. Hydrostatic testing water would be
discharged to local waterways in accordance with an NPDES permit obtained from the IEPA. The
NPDES permit would be applied for, and received, from IEPA prior to the start of construction activities.
The tested line would be dried using dry air to a dew point of -50°F, which would prevent any residual
water in the pipeline from initiating localized corrosion in the pipe.

An environmental compliance plan would be developed prior to construction, identifying on a mile-by-
mile and feature-by-feature basis how all applicable permits and their requirements would be
implemented. Environmental inspectors would be deployed on a spread-by-spread basis to ensure
adherence to all permit conditions by identifying and rectifying any non-compliance or potential non-
compliance concerns as soon as they materialize.

The Alliance estimates that construction of a pipeline from the Meredosia Energy Center to the CO,
storage study area would take approximately 3 to 4 months with peak activity during the first 1 to 2
months. The Alliance estimates that 150 to 300 workers would be needed for the duration of pipeline
construction, working 10 hours per day, 6 days per week. Pipeline contractors would hire from local
county labor pools for services and maximize the use of local providers of materials as practicable.

2.5.1.4 Pipeline Operations

The CO, pipeline would transport dense-phase CO, from the Meredosia Energy Center to the injection
wells for permanent geologic storage in the Mt. Simon Sandstone. Although the exact composition of
CO, that would be received from the energy center is not completely defined at this time, the pipeline
design requires that at a minimum it must meet the specifications provided in Table 2-10. The Alliance
would oversee the operation of the oxy-combustion and CO, capture processes to ensure that these
specifications would be met on a consistent basis other than during startup and shutdown conditions for
maintenance. As previously mentioned in Section 2.4.4.2, if CO, conditions do not meet the required
specifications, the Alliance would determine whether the process upset can be accommodated or whether
flow to the pipeline should be stopped. The gas would be vented through the stack in the event that the
quality requirements could not be met. Venting of CO, would only occur within the constraints of the air
permit.

The design flow rate would be 1.2 million tons (1.1 million metric tons) of CO, per year (57.3 million
standard cubic feet per day). The CO, would be dehydrated, processed for removal of contaminants, and
compressed to 2,100 psig at the Meredosia Energy Center before entering the pipeline.

The pipeline design would also include the following assumptions:

e The Meredosia Energy Center would supply 1.2 million tons (1.1 million metric tons) per year of
CO; (equivalent to 57.3 million standard cubic feet per day flow rate) for transport.

e SCADA remote control system would be installed.

e There would be one metering station at the energy center and one at each injection well. Meter
station data would be transmitted to the site control building through the SCADA network.
Consistent with standard industry practice, the metering stations would be automated (not
staffed). Two Coriolis flow meters would be provided in parallel at each metering station, one
working and the other on stand-by. Meter testing would be conducted on a monthly basis to verify
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Table 2-10. Proposed CO, Acceptance Specifications

Component Quantity
Carbon Dioxide (CO5) 97 percent dry basis
Inert constituents 1 percent
Trace constituents 2 percent
Oxygen (O2) <20 ppm
Total sulfur <25 ppm
Mercury (Hg) <2 ppb®
Hydrogen sulfide (H2S) <20 ppmb
Water vapor <1 ppm

* Safe Drinking Water Act standard.

" Standard specification for pipeline quality CO,. However, no detectible amounts of H,S are expected
in the CO, stream from the Meredosia Energy Center.

CO, = carbon dioxide; H,S = hydrogen sulfide; Hg = mercury; O, = oxygen; ppb = parts per billion;

ppm = parts per million

Note: The CO, stream could contain other trace metals, which would not be known until additional

design work is completed.

the accuracy and performance of each liquid meter. Meter stations would be designed for open air
service with an overhead shelter for protection against direct exposure to the elements.

o The CO, would be compressed to 2,100 psig before entering the pipeline. System controls would
ensure that the pipeline pressure would not drop below 1,200 psig at any point along the route to
prevent multiphase flow in the pipeline.

e The system would be designed in accordance with American National Standards Institute 900 for
valves, flanges, and fittings.

e A pipeline leak detection system conforming to American Petroleum Institute standards
(API 1130) would be installed.

e The maximum ambient temperature of the CO, would be 90°F with normal between 50 and 70°F,
depending on the distance from the energy center (longer distance would result in lower
temperature).

e Gas analysis would be conducted at the pipeline inlet using a moisture meter and gas
chromatograph. Online analysis would be provided for quality monitoring purposes.

e A 6-hour uninterruptible power supply would be provided for critical instrumentation.

e A programmable logic controller, remote terminal units, analyzers, gas chromatograph and other
sensitive instrumentation would be housed in appropriately insulated climate-controlled
buildings, fenced and accessible by all-weather roads.

e The booster pump building would be totally enclosed with overhead crane and appropriate
detectors.

e Redundancy would be provided for electrical installations (such as transformers, etc.).
Pipeline operations would be monitored on a continuous basis. The control and monitoring of pipeline

operations would occur from a central control room located in the site control building at the primary
injection well site. The central control room would send command and control signals remotely using the
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SCADA network to all pump and metering stations and the launcher/receivers in the system. It is assumed
that all metering stations would be unmanned.

The system would include subsystems for CO, gas detection, hazardous gas detection, fire detection,
flame detection, and smoke detection. In the event of detecting emergency conditions, the system would:

o Initiate ventilation system in the local control building, where applicable;
e Shutdown running units;

e Operate yard and unit valves as required by the level of the emergency;

e  Shut off (shunt trip) power to the pump building;

e Activate audible and visual alarms in the pump and control buildings; and

e Activate alarms in central control room using the SCADA system.

A surveillance and security system would be provided for remote monitoring of the pipeline and the
surface facilities from the central control room. The system would include the following:

e Proximity alarms installed at the main vehicle entrance gate as well as individual building doors;
e Security surveillance cameras; and

e Microwave intrusion link sensors.

A pipeline puncture or rupture resulting in a leak is unlikely based on historic CO; pipeline data from the
DOT’s Office of Pipeline Safety. To minimize this risk, the FutureGen 2.0 CO, pipeline design includes a
leak detection sensitivity system. If a leak is detected, the mainline block valves would shut automatically
and virtually instantaneously, isolating the damaged pipeline segment and preventing the flow of CO,
from the energy center and backflow from the injection wells. The maximum amount of CO, that could
escape before the leak could be stopped would be limited to the amount of CO, contained within the
pipeline between the valves. Based on the conceptual design, the maximum distance between mainline
block valves would be 10 miles; a 10-mile pipeline segment would contain 18 million standard cubic feet
of CO,. Depending on the leak scenario, the volume released could be significantly lower.

Pipeline operations would be managed at the primary CO, injection well site (see Section 2.5.2.2).
Operation of the pipeline would be performed in full compliance with applicable DOT rules and
regulations and would require regular visual and in-line inspections to ensure safety and integrity.
Pipeline patrolling would be by road, by foot, and by helicopter, contracted to specialist companies. These
visual surveys would be conducted every two weeks and would look for signs of leaks (e.g., discolored
vegetation, disturbed soil) and potential infrastructure concerns (e.g., exposed pipe at stream crossings).
Post-construction monitoring would be conducted (potentially for several years) to ensure that restoration
of wetlands and agricultural lands would be undertaken in accordance with all permit and Agricultural
Impact Mitigation Agreement requirements.

2.5.2 CO; Storage Study Area

As noted previously, the Alliance has identified a 5,300-acre site in Morgan County as the proposed CO,
storage study area. The exact locations of the proposed injection wells have not yet been identified;
however, the Alliance intends to site them within the borders of the CO, storage study area as shown in
Figure 2-16.

The Alliance has evaluated several injection well configurations using both vertical and horizontal
injection wells at one or two sites. After consideration of site-specific data from the stratigraphic well, the
Alliance is currently proposing to construct and operate up to four horizontal injection wells at one
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injection well site for the annual injection of 1.2 million tons (1.1 million metric tons) of CO, over a 20-
year period.

The final design of the CO; injection wells would be verified based on the results of data gathered from a
stratigraphic well that was drilled at the CO, storage study area, other characterization activities, and the
results of modeling. The siting, design, construction, and operation of the injection wells and associated
infrastructure are addressed below, along with the results of the preliminary CO, plume modeling.
Although the Alliance plans to move forward with a single injection well site consisting of up to four
horizontal wells, the impact analysis in the EIS considers both a single injection well site scenario and a
scenario with two injection well sites.

2.5.2.1 CO; Storage Area Siting

In its Request for Site Proposal issued on October 25, 2010 (amended November 10, 2010), the Alliance
stated that offered sites must be able to meet several geologic storage criteria in order to be considered as
a host for the CO; injection wells (Alliance 2010). These qualifying criteria included the following:

e The site must be located above the Mt. Simon Formation in Illinois with no foreseeable risk of
subsurface migration of CO, outside the state of Illinois.

e Depth to the Mt. Simon Formation must be at least 3,500 feet below the surface.

o There must be at least one primary seal (caprock) greater than 200 feet in thickness, and the
primary seal must not be intersected by any known or seismically resolvable faults above the
expected plume diameter from up to 43 million tons (39 million metric tons) of injected CO,’

e The site must have the capacity to store up to 43 million tons (39 million metric tons) of CO,
injected over 30 years.

e There must be no natural gas storage facilities in the Mt. Simon Formation (or other injection
formation) within 20 miles of the proposed site.

The Alliance’s Request for Site Proposal also required that sites offered for the geologic storage location
meet the following criteria:

e Size — The surface area of the site must not be less than 25 contiguous acres based on the need to
support one injection well and associated infrastructure, along with the area needed for the
visitors, research, and training facilities.

e Control — The proposed surface site must be available for use by the Alliance.
o Seismic Stability — The proposed surface site must have low risk from significant seismic events.

o Floodplains — The entire proposed surface site must be above the 500-year floodplain to ensure
low potential for flood damage to the injection well infrastructure.

e Existing Site Hazards — The proposed surface site, whether a greenfield or brownfield site, must
be free of hazardous or radioactive chemicals and materials and free of wastes requiring special
handling, treatment, or disposal.

e Zoning — The proposed surface site must be consistent with current zoning requirements or be
capable of being rezoned to meet such requirements in a timeframe consistent with the FutureGen
2.0 schedule.

> At the time of the Request for Proposal, the project design specified 43 million tons (39 million metric tons) of
CO,; however, the current project design proposes injection of 24 million tons (22 million metric tons) over a 20-
year lifetime.
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¢ Environmental Conditions — At least 25 contiguous acres of the proposed surface site must be
free of the following:

o Wetlands;

o Structures that are listed on, or eligible for listing on, the National Register of Historic Places
(NRHP), and be free of known cultural or archeological resources, including Traditional
Cultural Properties; and

o Known federally-protected species and critical habitat for protected species (excluding
migratory birds).

e Proximity to Public Access Areas — The proposed surface site must be located outside of and not
adjacent to the boundaries of any such area, unless the state or federal owner provides
unequivocal permission for such use.

e Proximity to Tribal Lands — A proposed surface site located on or adjacent to tribal lands must be
supported by the affected Native American tribe(s).

e Access — The Alliance must have sufficient physical access to the land above the plume to
implement a rigorous monitoring program. At least 60 percent of the land area above the
anticipated CO, plume must be physically accessible for installation and operation of surface and
subsurface monitoring equipment. Access restrictions include, but are not limited to, lakes, rivers,
or other bodies of water, public access areas, and infrastructure including roads, buildings, or
other developed property.

e Public Access Areas — The land area above the anticipated CO, plume must not be on a public
access area, unless the federal or state owner provides unequivocal permission for such use.

e Major Bodies of Water — The land area above the anticipated CO, plume must not intersect major
surface bodies of water.

e Sensitive Features — The land area above the anticipated CO, plume must not intersect any
sensitive feature.

In addition, the Request for Site Proposal described other characteristics that would improve the ability to
meet or lower the cost of meeting the objectives of the FutureGen 2.0 Project and explained that sites that
had these characteristics would receive higher scores in the site evaluation. These scoring criteria
included characteristics relating to orientation, permeability, and capacity of the injection formation;
hydrogeological conditions that would decrease the lateral CO, plume size; ability to meet injectivity
targets with the fewest injection wells; penetrations of the primary seals; availability of secondary seals;
and subsurface access for monitoring wells.

Using these qualifying and scoring criteria, and taking into account other criteria, such as availability of
data, stakeholder support, and the results of additional seismic testing, the CO, storage study area in
Morgan County was selected as the preferred location for the CO, injection wells and the visitor,
research, and training facilities. The Alliance initially identified sites in Christian and Douglas counties as
alternative locations, though the confirmation of geologic suitability at the Morgan County CO, storage
study area based on stratigraphic well data made it impractical and cost-ineffective to continue to study
the Christian County and Douglas County locations (see Section 2.3.4). The Alliance’s Request for Site
Proposal and Siting Guidance to Prospective Offerors is provided on their website, which includes siting
and scoring criteria (http://www.futuregenalliance.org/).

In addition to meeting the qualifying criteria, the proposed CO, storage study area in Morgan County was
primarily selected based on: geologic suitability, surface and subsurface access, pipeline distance from the
CO, source, and stakeholder support. Geologic suitability was determined after performing surface
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seismic surveys and examining the geology of the site based on existing data. Access was determined by
identifying what land was available for the injection wells and where subsurface rights to inject CO,
could be obtained. Stakeholder support was evaluated through a series of stakeholder meetings sponsored
and held by the site proponents and the Alliance.

The final location of injection wells at the CO, storage study area would be determined based on results
of data gathering performed in the stratigraphic well, other characterization activities, and the results of
modeling of reservoir and seal performance. Drilling of the stratigraphic well took place from October
2011 to December 2011 at the site to characterize the geological profile and conditions, and to confirm
the design parameters. Discussion of the stratigraphic well activities is provided in Sections 2.5.2.3 and
2.5.2.5. The Alliance is currently entering into agreements with property owners regarding the use of and
appropriate compensation for surface land and subsurface pore space.

2.5.2.2 Surface Facilities

The CO, surface facilities are expected to be visited by scientists, engineers, tourists, and dignitaries from
across the country and the world. The CO, injection well site(s) would consist of surface facilities; the
injection and monitoring wells; and monitoring, verification, and accounting (MVA) facilities. The site
control building and, if needed, a booster pump building would be located at the primary injection well
site, and a maintenance and monitoring system building would be required at both the primary and
secondary injection well sites, if two sites are used.

Surface Facilities Construction

The area required for the CO, injection wells and supporting facilities would occupy up to 25 acres within
the CO, storage study area. Up to 10 acres would be needed for the permanent operational footprint of the
injection and monitoring wells and associated infrastructure and buildings, while the remaining acreage
would be used for access roads to the wells and supporting facilities. The buildings would be one-story
tall to minimize site visual impacts, and surface components of the injection wells would be designed to
blend in with the surrounding area. Leadership in Energy and Environmental Design (LEED) concepts
would be incorporated into the site and building designs and the surface facilities would be LEED-
certified. Figures 2-19 and 2-20 present conceptual site plans for the injection well surface facilities. The
layout shown in Figure 2-19 represents the primary injection well site for the two-site scenario and also
represents the layout for the single-site scenario. Figure 2-20 represents the layout for a secondary
injection well site for the two-site scenario. As stated earlier, the Alliance is currently proposing to
construct four horizontal injection wells on a single injection well site. If the Alliance moves forward with
a single injection well site with multiple horizontal wells, then the secondary injection well site would not
be required.

Approximately 28 acres would be utilized and disturbed during the construction of the injection and
monitoring wells and associated surface facilities. Up to 64 acres would be utilized and disturbed to
support the construction of access roads. The footprint of land area disturbance for construction of the
surface facilities would be approximately 30,620 square feet (0.7 acres) for the buildings, sidewalks, and
parking lot. Aside from these structures, the area affected during construction of the surface facilities
would include the construction of a stormwater retention and infiltration basin, a packaged wastewater
treatment system, screening berms, and fencing; which would result in an estimated 182,600-square foot
(4.2-acre) area of land disturbance during construction.

To design and construct the surface facilities, labor needs are anticipated to be the following:
o Site Control Building — 10 employees for 38 weeks
e Booster Pump Building — 10 employees for 15 weeks

e Well Maintenance and Monitoring Buildings — 5 employees for 4 weeks (each)

2-52



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 2. PROPOSED ACTION AND ALTERNATIVES

Figure 2-19. Primary Injection Well Site Surface Features Conceptual Layout
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Figure 2-20. Secondary Injection Well Site Surface Features Conceptual Layout
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e Parking lot, sidewalks, grading, and landscaping — 8 employees for 5 weeks
e  Wastewater Treatment (packaged system) — 3 employees for 2 weeks

The entrance road would be a 24-foot wide asphalt surface that would allow two cars to pass safely. The
road would be designed to occasionally carry a heavy service truck of up to 80,000 pounds. The parking
lot would be asphalt and sized for 15 employees with the potential for additional parking for up to
20 visitors plus bus parking with adequate turning radius. Overflow parking would be constructed with
pervious pavement. The use of ground source heating for the entrance road, parking lot, and building
entrance areas would be considered as an alternative to using road salt for cold weather maintenance.

Site access would be restricted with a 6-foot high security fence enclosing roughly 5 acres. Depending on
the monitoring layout, the Alliance may elect to fence the primary injection well site and use 10-foot by
10-foot fenced areas for the other monitoring points. If a secondary injection well site is required, it
would be accessed by a gravel road and protected with a 6-foot fence around the wellhead pad.

Since final design is not yet complete, the materials required for construction of the surface facilities are
anticipated to be typical of building construction (i.e., concrete, rebar and steel, wood, dry wall,
insulation, glass, and roofing material). Materials would be delivered by construction trucks, such as
concrete trucks, semi-trucks for steel and building materials, and tandem trucks for asphalt. The estimated
quantity of materials and truckloads are presented in Table 2-11. The quantities presented are for the two-
site scenario, which would require more space than the single-site scenario and more construction
materials.

Table 2-11. Surface Facility Construction Materials and Truckloads for
Primary and Secondary Injection Well Sites

Material Tons Truckloads
Asphalt 2,700 180
Concrete 1,400 95
Metals 35 52
Other materials 35°

Wood 250

Gypsum drywall 100

Asphalt roofing 50

Bricks 35

Plastics 35
Total 5,505 315

* Metals such as structural steel.
® QOther materials are estimated to require a total of 35 truckloads.

Site Control Building

The site control building would be located at the primary injection well site approximately 150 feet from
one injection well to allow for visitor observation of the well and the booster pump building. Because
there is no technical requirement for this distance, local landowner preferences regarding location would
be taken into account during final design. The total building footprint would be approximately 5,500
square feet.
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The site control building structure would be weather proofed for winter and summer. The structure would
be constructed with metal stud frames with insulation and brick veneer, pre-stressed insulated concrete
panels, or other similar materials, although the Alliance would seek local landowner viewpoints on the
final exterior design. Low-height vegetated berms, made from the excess soils removed during site
grading, would be used for landscaping to lessen the visual impact of the facility. Vegetation would be
local prairie species that are drought-resistant. Deciduous trees would be provided primarily within the
parking lot area to reduce heat islanding. The Alliance intends to seek LEED certification for the building.

Booster Pump Building

If additional pressure is required to facilitate the injection of the CO, into the storage formation, a booster
pump building may be required. If required, the booster pump building would measure approximately
3,120 square feet (78 feet by 40 feet). Although the conceptual design assumes that the booster pump
building would be located at the primary injection well site adjacent to the injection well pad, the building
could be located elsewhere along the pipeline as it approaches the injection well site(s). The final location
of the building would be determined in consultation with local landowners.

The building would be enclosed to minimize noise and visual impact on surrounding properties. A noise
analysis of the site would be conducted to ensure that noise levels do not exceed noise regulatory
standards. It would be weather-proofed for winter and summer and include an overhead crane for pump
maintenance.

Well Maintenance and Monitoring System Building

A well maintenance and monitoring building would be required at each injection well site to supply the
well with fluid for annulus pressure. The total area for the building would be 1,000 square feet. For the
primary injection well site, the building would be attached to the site control building with a common
wall. The well maintenance and monitoring building would be enclosed to minimize noise and visual
impacts to surrounding property.

Surface Facilities Operation
The management and operational personnel are anticipated to include the following:

e Area Manager (1 shift/day, 5 days/week)

e Office Manager (1 shift/day, 5 days/week)

e Administrative Assistant (1 shift/day, 5 days/week)

o Engineer (1 shift/day, 5 days/week)

e Safety and Public Awareness Specialist (1 shift/day, 5 days/week)
e One Call Center Operator (3 shifts/day, 7 days/week)

e One Call Pipeliner (1 shift/day, 5 days/week)

e Meter Technician (1 shift/day, 5 days/week)

e Injection Pump Station Technician (1 shift/day, 5 days/week)

e Cathodic Protection Technician (1 shift/day, 5 days/week)

e Floater/Back-up Technician (1 shift/day, 5 days/week)

e Field Engineer (1 shift/day, 5 days/week)

e “Inside” Control Room Operator (3 shifts/day, 7 days/week)

e “Inside/Outside” Control Room Operator (3 shifts/day, 7 days/week)

o “Floater/Back-up” Control Room Operator (1 shift/day, 5 days/week)

2-56



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 2. PROPOSED ACTION AND ALTERNATIVES

An entrance gate would be controlled though use of a pass key for employees and a site operator
controller for guests. Cameras would identify and record gate passes. Other gated openings in the fence
would be located as desired to access monitoring and inspection points outside the primary fence. In the
winter, snow removal and ice treatment for access roads and parking would be contracted.

Yard light fixtures would be mounted on 25-foot poles that would be hinged to permit the fixtures to be
lowered for maintenance. The yard lighting and building exterior lights would be turned on and off by
photocell-controlled contactors located in the site control building.

Safeguards would minimize risk of CO, accumulation from small fugitive leaks (for example, at valve
seals) and detect any levels of constituents that pose a risk to human health, safety, and welfare. For
instance, all enclosed buildings at the CO, injection well site(s) would be equipped with high CO,
concentration monitors, oxygen detectors, and flame and fire detection and suppression systems, which
can be automatically actuated by local programmable logic controllers or manually activated from a local
or central location.

Site Control Building

The site control building would house the major operational components of the pipeline and injection
wells, including the instruments for monitoring and controlling the injection wells, pipeline operations,
and site access. A maintenance area would house the equipment needed for routine maintenance of pump
equipment, repair parts, and at least one site and pipeline monitoring vehicle. The maintenance area
would be approximately 1,600 square feet (40 feet by 40 feet). The facility would also include a
conference room, restrooms (handicapped accessible), and an office area for visiting scientists and
personnel.

Booster Pump Building

The CO, pipeline would enter the site underground and, if additional injection pressure is needed, would
emerge at the booster pump building. From there, it would remain aboveground to the injection wells for
easy access and visual observation. The building would house the well injection pumps and associated
flow meters, flow control valves, and variable speed drive cabinets. It would include an overhead crane
for pump maintenance. The injection pump stations would include the following:

e The facility would house three 710 horsepower booster pumps that would boost the CO, to the
required injection pressure.

e Two of the pumps would be for normal operations and one for backup. Each of the two normal
operations pumps would provide the total pumping power required for all of the injection wells
and would be designed to operate continuously under full load. The third pump would be sized to
replace one of the normal operations pumps.

e The pump controls and the remote terminal unit metering output would be housed inside the site
control building. The pump operation would be designed for unmanned remote operation but with
local override capability. This would include normal operation, shutdown, and re-start.

e A variable frequency drive would be provided for each pump.

e An emergency generator would be sized to power the pump station and the injection wells. The
estimated power requirement for two 710 horsepower booster pumps is 1,111 kW, with
continuous operation requiring approximately 799,920 kilowatt-hours (kWh) per month.

The booster pump building would have constant, redundant CO, monitoring, which would interface with
a lockout security system and a high volume ventilation system. The lockout security system would not
allow entrance into the building if high levels of CO, are present.
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Well Maintenance and Monitoring System Building

A well maintenance and monitoring building would be required at each injection well site and would have
a programmable logic controller cabinet and an uninterruptible power supply cabinet. The well
maintenance and monitoring building would contain facilities to supply the injection well(s) at that site
with fluid to maintain annulus pressurization. Maintaining the annulus of the well at a higher pressure
than the injection pressure ensures that there would be no leakage from the injection well.

2.5.2.3 Injection Wells

The Alliance has evaluated several different injection well configurations using both horizontal and
vertical wells at one or two injection well sites. After consideration of
sﬂe-speglﬁc dqta from the stratlgraphlc well and computer moqelmg, well driled from the ground surface to
‘.[h'e Alhance 1S cur?ently. proposing to construct four horlzpntal a specified depth in a straight (vertical)
injection wells at a single injection well site. Figure 2-21 and Figure | |ine.

2-22 show the conceptual design for a vertical and horizontal _ o o
injection well, respectively. All four injection wells would originate Hohlzgq}a:jl?lechor? Well - g\n wecuon
from one drilling pad and would operate independently of each other. \;vespegiﬂ?a d :j(;r;”t] 2ngdrotlr11r;n S(;L:Jr\?:g Ig
The Allianc.e cgrrently plans to propose 'this conﬁgur-at.ion .in the UIC proceed in a horizontal direction.
permit applications (one permit application for each injection well) it
intends to file with the USEPA.

Vertical Injection Well - An injection

Pursuant to an Illinois Commerce Commission ruling on the FutureGen 2.0 Project, the Alliance is
proposing a 20-year injection period. The injection wells would be designed to inject 1.2 million tons (1.1
million metric tons) of CO, per year over the 20-year injection period for a total of up to 24 million tons
(22 million metric tons).® Under normal operating conditions for the currently proposed injection well
configuration of four horizontal wells, 58 percent of the flow would be split equally between two of the
wells while the remaining 42 percent would be split equally between the other two wells. The injection
wells would be constructed to provide operational flexibility and backup capability, such that one well
could be taken off line while the remaining injection well(s) receive 100 percent of the flow.

The storage reservoir for CO, injection and storage is the Mt. Simon Formation, a sandstone formation
which is one of the Illinois Basin's major deep saline formations. Figure 2-21 and Figure 2-22 also present
the geological stratigraphic column for the CO, storage study area, showing the depth and thickness of the
Mt. Simon Formation. The bottom of the Mt. Simon Formation at the CO, storage study area has been
measured to be 4,417 feet deep. The injection wells would be drilled to 4,000 to 4,500 feet bgs. If vertical
injection wells are constructed, they would be over-drilled by approximately 150 feet to allow the casings
to be cemented into the Precambrian granite below the Mt. Simon Formation. If horizontal wells are used,
as is currently proposed, they would include a vertical section that extends through the Potosi Formation
to an approximate depth of 3,150 feet and a 1,500- to 2,000-foot-long horizontal section in the Upper
Mount Simon Formation at an approximate depth of 4,030 feet bgs. Under the Alliance’s proposed
injection well configuration of four horizontal wells, each well would be oriented along a different
azimuth that is approximately 90 degrees from the two nearest wells to facilitate efficient distribution of
the CO, and pore space use.

% On December 10, 2010, the USEPA published a final rule, “Federal Requirements under the Underground
Injection Control Program for Carbon Dioxide Geologic Sequestration Wells” (75 FR 77230) (the “Class VI
rule”). Under this rule, the USEPA created a new category of injection wells (Class VI wells) with new federal
requirements to allow for injection of CO, for geologic sequestration to ensure the protection of underground
sources of drinking water. In accordance with the Class VI rule, the Alliance would be required to obtain
Class VI UIC permits from the USEPA for the FutureGen 2.0 injection wells. In accordance with the Class VI
rule, the Alliance would implement a MVA program to monitor the injection and storage of CO, within the
storage reservoir to verify that it stays within the target formation (see Section 2.5.2.4).
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CO, = carbon dioxide; ft = feet; in = inch; UIC = underground injection control; USDW = underground source of drinking water
Figure 2-21. Geological Stratigraphic Column for the CO, Storage Study Area and
Proposed Vertical Injection Well Construction Details
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CO, = carbon dioxide; ft = feet; in = inch; KCl = potassium chloride; MD = measured depth; TVD = true vertical depth; UIC = underground
injection control; USDW = underground source of drinking water

Figure 2-22. Proposed Horizontal Injection Well Construction Details
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The Mt. Simon Formation's positive characteristics for CO, storage include its isolation from other strata,
as well as its depth, lateral continuity, and relative permeability. The Mt. Simon Formation is bounded
below by a Pre-Cambrian igneous rock and above by the Eau Claire Formation, which is a mixture of
dense dolomite and siltstone layers with low permeability. The lower portion of the Eau Claire Formation
(i.e., the Elmhurst Member) is comprised of sandstone and would be considered part of the storage
reservoir, while the remainder would be considered caprock. The Franconia Dolomite would act as a
secondary seal above the Eau Claire Formation.

The Mt. Simon Formation contains a hypersaline aquifer with estimated total dissolved solids of
approximately 48,000 parts per million. This high level of total dissolved solids exceeds safe drinking
water standards; thus, this formation is not suitable to serve as a future drinking water source in Morgan
County. The Mt. Simon Formation has several characteristics that are beneficial for CO, storage; it is
consistently deep (over 3,900 feet), laterally continuous, and a relatively permeable formation that is
bounded by several impermeable layers. The total thickness of the injection zone (including both the
Mt. Simon Formation and the Elmhurst Member) at the CO, storage study area is 565 feet thick. The
injection would likely focus on the upper third portion of the approximately 500-foot thick reservoir,
which is thought to be the most permeable interval and may result in a more effective use of reservoir
pore space. However, the perforated interval might also be extended over multiple permeable zones, or
even the entire formation, to maximize the injection efficiency of the wells.

Ongoing efforts to characterize the geology at the CO, storage study area, including drilling of a
stratigraphic well, hydrologic testing, wireline logging, and vertical seismic profiling, have been used to
provide an improved geologic understanding of the site. The Alliance has conducted computer modeling
using data from these efforts to simulate the currently proposed configuration of four horizontal injection
wells to predict the areal extent and distribution of the CO, plume within the storage reservoir. The results
of this analysis are summarized in Appendix G, Geological Report. This report concludes that the CO,
plume would expand to encompass an area of nearly 4,000 acres over the 20-year injection period, as
shown in Figure 2-23. The impact analysis in this EIS conservatively assumes that the plume would be
4,000 to 5,000 acres in size. Because the exact location of the injection wells has not been determined, the
exact location of the CO, plume has not been determined. Any well configuration proposed by the
Alliance in its UIC permit applications would result in an underground CO, plume of between 4,000 and
5,000 acres that would be located within the CO, storage study area.

Injection Well Construction

During construction, up to 14 construction workers would work in either three 8-hour shifts or two
12-hour shifts. Staff would include a tool pusher and five to six other drill crew members, in addition to a
mud logger, a geologist, and a safety person. There would be up to four Alliance representatives present
at the site, including a drilling engineer and a site coordination superintendent. Construction duration is
estimated to be 100 to 120 days of drilling per well. Once drilling is initiated, drilling would generally
occur 24 hours a day, 7 days a week. Figures 2-24 and 2-25 are pictures of typical drill rigs during
daylight and nighttime hours.

A drill pad would be constructed at each well site, which would initially measure approximately 350 feet
by 350 feet for a single injection well; it would be reduced to a final 200-foot by 200-foot pad after
drilling is completed (see Table 2-12). For well sites with multiple injection wells, such as that currently
proposed by the Alliance, a larger well pad would be used, up to 640 feet by 500 feet that would
accommodate all four horizontal injection wells. Larger gravel on a geotextile fabric would act as an
underlayment with smaller gravel making up the top portion of the drilling pad. The removed gravel
would be reused for the construction of access roads to groundwater and other monitoring points. The
drill pad would be surrounded by a berm on three sides and would be designed with drainage and erosion
controls to ensure that stormwater is properly managed. These controls would include covering the berms
with topsoil and planting grass seed; placing erosion control blankets on slopes, berms, and ditches
around the drilling pad; and seeding stockpiled soil. Lined earthen pits would contain any excess fluids
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generated during drilling, discarded water used in the cementing process, and spent drilling mud from
mud change-outs. The pits, which would measure approximately 100 feet by 60 feet by 10 feet, would be
constructed after the drilling pads are constructed. The earthen pits would be lined with 30-mil high-
density polyethylene plastic sheeting with welded seams to prevent infiltration of fluids into the
subsurface.

CO, = carbon dioxide; yr = year

Figure 2-23. Predicted Areal Extent of CO, Plume

After the drilling pad is constructed, drilling equipment and support facilities would be installed at the
well site. Major drilling equipment components would include the drilling rig, a fuel tank, water tanks,
pumps for circulating drilling mud, steel pits (tanks) for mud cleaning (i.e., solids settling) and mixing the
drilling mud, pipe racks for holding drilling pipe, an electrical generator, and lights. In addition to the
drilling rig equipment, the injection well site would include two temporary office trailers and two house
trailers.
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Figure 2-24. Drill Rig during Daytime Operations

Figure 2-25. Drill Rig during Nighttime Operations

The injection wells would likely be drilled with a conventional drilling rig and mud system using the
same meth