





COVER SHEET

Responsible Federal Agency: U.S. Department of Energy (DOE)

Cooperating Agencies: None

Title: Draft Environmental Impact Statement for the FutureGen 2.0 Project (DOE/EIS-0460D)
Location: Morgan County, Illinois

Contact:

For further information about this For general information on the DOE process for
Environmental Impact Statement, implementing the National Environmental Policy Act,
contact: contact:

Cliff Whyte, NEPA Compliance Officer Carol Borgstrom, Director

U.S. Department of Energy Office of NEPA Policy and Compliance (GC-54)
National Energy Technology Laboratory U.S. Department of Energy

3610 Collins Ferry Road 1000 Independence Avenue, SW

Morgantown, WV 26507-0880 Washington, DC 20585-0103

(304) 285-2098 (202) 586-4600 or leave message

Fax: (304) 285-4403 at (800) 472-2756

Email: Cliff. Whyte@netl.doe.gov Email: AskNEPA@hg.doe.gov

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

1-1



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 1. PURPOSE AND NEED

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.

1-4



FUTUREGEN 2.0 PROJECT
1. PURPOSE AND NEED

DOE/EIS-0460D
DRAFT ENVIRONMENTAL IMPACT STATEMENT

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

1-11



DOE/EIS-0460D
DRAFT ENVIRONMENTAL IMPACT STATEMENT

FUTUREGEN 2.0 PROJECT
1. PURPOSE AND NEED

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
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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
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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
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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.

2-37



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

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

2-51



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

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)
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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 methods and principles as those commonly used in the oil and gas well-drilling industry. Drilling
would involve using a drilling fluid (mud) system. Mud lubricates the bit and drill string, removes drill
cuttings from the wellbore, and assists with pressure control. A mudlogging trailer equipped with gas-
monitoring instrumentation would be used while drilling all sections below the conductor casing to
monitor for natural gas and oil, plot drilling penetration rates, and describe the cuttings in the drilling
returns.

During the drilling of the injection wells, the Alliance anticipates that the equipment onsite (in addition to
the drill rig) would include generators, compressors, backhoes, forklifts, and bulldozers. Approximately
22 semi-trucks would be required to move the drill rig to the site. The largest load would be
approximately 87 feet long. The average load would be 100,000 pounds, and the heaviest load would be
approximately 160,000 pounds. Trucks would visit the site to deliver fuel, cement, and casing. Trucks
would also visit the site during wireline logging, hydrogeologic testing, and coring activities. These
activities would occur infrequently and an average of a single truck a day to support these activities is
anticipated. Vehicles would also visit the site to service the portable toilets. At completion of the drilling
operation, trucks would be used to dispose of cuttings.
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The temporary office trailers would be powered by a field generator and would have temporary sanitary
services. Water would be provided to the trailers from an onsite water tank. The stratigraphic well
required approximately 350,000 gallons of water for drilling fluids, another 840,000 gallons to account
for zones of lost circulation, and an additional 72,000 to 80,000 gallons to prepare the cement. Thus, the
total water demand for the stratigraphic well was approximately 1.27 million gallons (see Section
2.5.2.5). Since the injection wells would be a larger diameter pipe in comparison to the stratigraphic well,
it is assumed that the injection well would require additional water (see Section 3.15, Utilities). The fresh
water for the injection wells would be obtained from the North Morgan County Water Cooperative
(Co-Op), as it was for the stratigraphic well drilling.

Construction of the injection wells would generate up to 700 cubic yards of cuttings. In addition, the
drilling fluids and fluid removed from the formation during development and testing would need disposal
as a non-hazardous waste. These would be fluids with salinities in excess of 150,000 parts per million.

The Alliance would implement BMPs during construction of the injection wells. These practices would
include spill prevention and stormwater runoff management. For spill prevention, the drilling contractor
would be required to use secondary containment for all fuel storage tanks to prevent leaked fuel from
entering the environment. The preferred method for achieving secondary containment is to use double-
walled tanks. If double-walled fuel tanks are not available, lined dikes with a capacity of 1.5 times the
volume of the storage tank(s) would be used. Synthetic (plastic) sheeting (30 mil thick) would be laid
down beneath all mud pits (steel tanks) and associated circulation equipment, including mud pumps to
prevent releases of drilling fluids to the ground surface. The drilling contractor would also install a
synthetic liner beneath the rig (rig underliner). The drilling contractor would maintain an inventory of
absorbent materials (e.g., pads and booms) in order to respond to any release of engine oil, hydraulic oil,
diesel fuel, gasoline, antifreeze, drilling fluids, or any other contaminants as a result of the driller’s
activities. Any spills involving fuel or other liquid or dry chemicals would be cleaned up immediately,
including any affected soil. All used spill cleanup materials as well as any affected soil would be
contained and disposed of properly.

In order to properly manage stormwater runoff during injection well installation, the Alliance would
obtain a General NPDES Permit for Construction Site Activities from the IEPA. As noted above, the
drilling pads would be constructed using stormwater and erosion control measures, including earthen
berms around the drilling pads covered with topsoil and seeded with grass; erosion control blankets on
slopes, berms, and ditches around the drilling pad; and seeding of stockpiled soil. Surface runoff
originating upslope of the drilling pad would be routed beneath the pad through a standpipe with an inlet
riser located upslope of the drilling pad connected to a 12-inch pipe buried beneath the drilling pad.

The Alliance has examined the potential for encountering drilling hazards. The closest wells that
penetrate the Mt. Simon Sandstone are in the Morgan County Waverly Field, approximately 12 miles
southeast of the CO, storage study area. However, there are several shallow oil and gas producing zones
in the Morgan County area, as well as several zones of potential lost circulation. Small volumes of gas or
oil are likely to be encountered in the Pennsylvanian section (see Figures 2-21 and 2-22) to a depth of
about 350 feet. Hydrocarbons are expected to exist to a depth of about 1,200 feet. There are no records of
over-pressured oil and natural gas reservoirs near the proposed site, but all proper safeguards would be
used while drilling the well. A mud logging unit equipped with a gas detector and a gas chromatograph
would be used to monitor the drill cuttings retrieved from below the conductor casing. Blowout
preventers and choke manifolds would be used at all times when drilling below the conductor casing for
well control in the event excessive gas is encountered.

Pennsylvanian-aged coals and Mississippian-aged formations at the CO, storage study area may contain
traces of hydrogen sulfide. A hydrogen sulfide emergency action plan would be reviewed with all onsite
workers and a written copy would be maintained in the mud logger’s trailer and in the field office trailer.
When drilling through potential hydrogen sulfide-bearing zones, all drilling hands would be equipped
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with a personal monitor and would be instructed in proper safety response by a hydrogen sulfide safety
consulting company representative. In the unlikely event hydrogen sulfide is encountered, the safety
consulting company would determine the appropriate actions to be taken by the drilling crew and other
onsite workers. Windsocks would be set up by the drilling contractor.

Lost mud circulation, which occurs when the drilling fluid flows into a geological formation instead of
returning up the annulus, may be encountered in at least three geological formations in the proposed well:
the Potosi Dolomite, the Ironton Sandstone, and the Borden Formation (located within the zone labeled
“Warsaw” shown in Figures 2-21 and 2-22). If circulation is lost in one of these or other zones, material
would be added to thicken the drilling fluid. If circulation cannot be restored with such material alone, the
zone(s) would be squeezed with a sodium silicate solution and/or cement until circulation is restored and
drilling can resume.

Injection Well Operations

The operations phase, with active injection and monitoring, would begin in 2017 and end in 2022 with
DOE funding; however, commercial operations would be expected to continue for 20 years. The Alliance
would be financially responsible for post-injection monitoring of the underground CO, for up to 50 years
after injection ceases in accordance with the UIC permits. In addition to the 15 onsite staff managing and
monitoring pipeline and injection well operations, the Alliance expects that two of the staff personnel
(3 shifts per day, 7 days per week) would be onsite to continually monitor injection operations.
Alternatively, the Alliance could acquire the services of a vendor that would remotely and continuously
monitor the injection operations.

Maintenance operations for CO, injection wells may include swabbing; sand removal; replacing and
repairing tubing, the packer, valves, and sensors; repairing corroded casing; and remedial cementing
(USEPA 2011a). The typical wastes generated from such maintenance are brine fluids and sand. Acid
may be employed to remove scaling, if scaling is present in the well hole, in which case acid and scaling
residue would be generated. The rigs used for well maintenance are mobile units, which generate wastes
such as hydraulic fluids, rig wash water, spent solvents, used lubricating oil, and filters. The frequency of
maintenance operations would depend on data from well monitoring, but external mechanical integrity
tests are planned at not less than 5-year intervals and maintenance activity would likely coincide with
those activities. The truck traffic from the well maintenance would consist of approximately 20 vehicles
associated with the maintenance rig.

The solid waste generated from maintenance activities would be transported in dump trucks and would be
properly disposed in landfills. The liquid waste from maintenance would be collected and transported in
vacuum tanker trucks and hauled to a wastewater treatment plant. The volume of waste material generated
during well maintenance would depend on pipe and equipment degradation. While the volume would
vary greatly from well to well, it is expected that up to 40 tanker trucks with a capacity of 3,000 gallons
each would be required for transporting liquid wastes and up to 20, 20-yard roll-off dumpsters would be
required for transporting solid wastes for each maintenance operation.

2.5.2.4 Monitoring, Verification, and Accounting

An extensive MVA program, including monitoring activities required by the Class VI UIC regulations,
would be established in accordance with the Class VI UIC regulations to monitor the injection and storage
of CO, to verify that it stays within the storage reservoir. The MV A monitoring program would assess the
potential for any migration that could adversely affect the shallow underground sources of drinking water
(USDWs) or surface or near-surface ecological conditions. Early detection of any storage performance
issues would allow for early action to address them through engineering or operational adjustments. The
primary objectives of the monitoring program would be the following:

e Track the lateral extent of dense phase CO, within the storage reservoir.
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e Characterize any geochemical or geomechanical changes that occur within the reservoir and
overlying caprock that may affect containment.

e Determine whether the injected CO, is effectively contained within the reservoir.

e Verify that there are no negative environmental impacts.

The MVA program would meet injection control permitting requirements and requirements that DOE
may impose. Prior to the initiation of injection operations, the Alliance would design and implement the
monitoring program to address all requirements of the Class VI UIC regulations and the Greenhouse Gas
Reporting Rule. Under subpart RR of the UIC Class VI rule, facilities conducting geologic sequestration
are required to report the amount of CO, received, develop and implement a USEPA-approved MVA
plan, and report the amount of CO, sequestered using a mass balance approach. In addition, the Class VI
rule requires operators of Class VI wells to develop, gain approval for, and implement five project-
specific plans, including: an Area of Review (AoR) and Corrective Action Plan, a Testing and Monitoring
Plan, an Injection Well Plugging Plan, a Post-Injection Site Care and Site Closure Plan, and an
Emergency and Remedial Response Plan. These plans would outline the monitoring techniques that
would be implemented in support of the project. Monitoring procedures may be added or removed, or the
duration of monitoring activities may be changed depending on the characteristics of the CO, plume.

The Post-Injection Site Care and Site Closure Plan are implemented to ensure that the well
owner/operator has approval from the UIC Program Director for the procedures to be followed after
injection operations cease. The Post-Injection Site Care and Site Closure Plan would also help identify the
appropriate types and amounts of data needed to verify that the CO, plume and pressure front do not
endanger USDWs, and it would support a determination of whether conditions warrant site closure and
therefore an end to post-injection site care (i.e., there is no longer a risk of endangerment to USDWs). The
plan would identify the types and duration of monitoring that would occur; the minimum post-injection
site care duration is 50 years unless otherwise approved by the UIC Program Director. The Emergency
and Remedial Response Plan would identify the actions that would be necessary in the unlikely event of
an emergency at the site. The plan would ensure that site operators know which entities are to be notified
and what actions would need to be taken to expeditiously mitigate any emergency situation and protect
human health and safety and the environment. The specific actions that would need to be taken would
depend on the initiating event and any resulting effects.

As documented in the plans addressed above, the MVA program would include monitoring that starts
before injection activities are initiated and continues throughout the project and after closure of the
injection wells. As part of the MVA program, the Alliance would establish baseline measurements of
natural CO, at the site of the injection wells and in the soil, groundwater, vegetation, subsurface, and
atmosphere. Soil gas monitoring would be used to evaluate baseline CO, concentrations and would
provide a means of assessing potential increases in CO, concentration at the surface during operations.
The Alliance identified preliminary locations for soil gas monitoring within the CO, storage study area
and screened these areas for the presence of cultural and biological resources. No cultural resources or
threatened or endangered species were found at these locations (see Appendix B, Consultation Letters,
and Appendix F, Cultural Surveys). Soil gas monitoring would involve the installation of a shallow probe
up to 5 feet in depth, which would be used to conduct long-term monitoring of soil gas.

Other planned monitoring may include 10 to 15 permanent surface monitoring stations for measuring
injection-related ground surface deformation by interferometric synthetic aperture radar, gravity surveys,
tilt meters, and differential global positioning systems. Locations for these monitoring stations have not
yet been specified. Note that surface levels routinely change from agricultural practices, water well
withdrawals, and gas well withdrawals. Surface changes from CO, storage would be measured in
millimeters and, if present, would not be visible to the human eye.
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The Alliance has characterized the injection and confining zones and designed the injection wells to
minimize the potential of a CO, release. If, however, an adverse event were to occur during construction
or operation, the Alliance would deploy a variety of emergency or remedial responses, depending on the
characteristics of the event (e.g., the location, type, and volume of a release). The immediate response
would be to stop drilling or injection, in order to assess the situation. The Alliance would then conduct an
investigation to determine the cause of the event by reviewing the monitoring records, checking the well
casing, annulus seals and down-hole pressure, or performing geophysical surveys. Depending on the
cause of the event, several remediation solutions could be implemented, including repairing the well
casing, lowering the reservoir pressure by removing brine or CO,, increasing the upstream reservoir
pressure (e.g., creating a hydraulic barrier), diverting the CO, stream, or modifying the injection flow rate
or quantity. In certain situations, an injection well could be sealed with cement, or USDW groundwater
remediation could be implemented if necessary. The individual procedures, based on the event, would be
described in detail in the MV A plan, which will be included with the UIC Class VI permit applications.

In addition, the data collected from the MVA program would allow the Alliance to proactively manage
the CO, plume so that it remains beneath the CO, storage study area. In the unlikely event that monitoring
indicates that the plume has the potential to migrate off the study area, the Alliance could make
adjustments to the injection rate or the duration of the injection period to prevent this from happening.

Monitoring Wells

The MVA monitoring program would require a network of monitoring wells that would be used for
containment monitoring and CO, plume tracking. The wells would be designed to confirm the ongoing
integrity of the primary caprock seal and assess the potential for any identified migration that could
adversely affect the quality of the shallow underground drinking water aquifers or surface or near-surface
ecological conditions. The monitoring wells would be used to track the lateral extent of supercritical CO,
within the targeted reservoir, characterize any geochemical or geomechanical changes that occur within
the reservoir and overlying caprock that may affect containment, and determine whether the injected CO,
is effectively contained within the reservoir. The monitoring wells would be located in accordance with
the requirements of the USEPA’s Class VI UIC permits. Table 2-12 lists the injection and monitoring
wells that the Alliance expects to construct and operate, and describes the land area that could be affected.
Any monitoring wells extending into the storage reservoir would be designed with an effective, long-term
seal through the overlying caprock. The conceptual monitoring network design is shown in Figure 2-26. It
is anticipated that the monitoring well network would consist of the following wells, at a minimum:

e Two single-level wells would be located near the predicted lateral extent of the 20-year CO,
plume.

e One multi-level deep well would be located within the predicted lateral extent of the 3- to 5-year
CO; plume. This well would be designed to measure pressures and geochemistry at several
different layers vertically above the caprock.

e One above-confining-zone early detection monitoring well would be installed within the first
permeable interval above the Eau Claire Siltstone/Shale Unit (likely in the Galesville Dolomite or
Ironton Sandstone, if present). The well would be located within 100 to 200 feet of one of the
injection wells.

e Three vertical seismic profiling deep monitoring wells would be installed near the predicted
lateral extent of the 5-year CO, plume. The objectives of these wells are to monitor the extent of
the CO, reservoir during injection.

e Three shallow wells (98 to 657 feet total depth) would be installed for microseismic monitoring.
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e Up to 10 nearby farm or residential wells would also be monitored.’

Table 2-12. Surface Area Impacted by Injection and Monitoring Well System

Construction Area Permanent Area
Number Number . . Unit Total . . Unit Total

Well Type

yp of Pads of Wells Dimensions Area Area Dimensions Area Area

(feet) (feet)
(acres) (acres) (acres) (acres)

Primary Injection Well
Site and Monitoring 1 22 350 x 350 2.81 2.81 200 x 200 0.92 0.92
Well
Secondary Injection 1 1 350x350 281 281 | 200x200 092  0.92
Well Site
Mt. Simon Formation
Single-Level 2 2 350 x 350 2.81 5.62 200 x 200 0.92 1.84

Monitoring Wells®

Mt. Simon Formation
Multi-Level 1 1 350 x 350 2.81 2.81 200 x 200 0.92 0.92
Monitoring Well

Vertical Seismic

- 3 3 350 x 350 2.81 8.43 200 x 200 0.92 2.76
Profiling Wells
Microseismic Wells 3 3 75 x 75 013 039 10x10 0001  0.003
(shallow)
Total (Pads and 11 12 229 736
Wells)
Road Type
24-foot Asphalt . .
Surface Site Road - - 1 mix 75 ft - 9.08 1 mi x 40 ft - 4.85
12 foot Gravel
Access Roads - - 6 mi x 75 ft - 54.5 6mix 12 ft - 8.73
(upgraded and new)
Total (Roads) 63.6 13.6

* Two wells denote an injection and monitoring well co-located within one pad. The monitoring well would be an above-confining zone early
detection monitoring well.

° This assumes that the stratigraphic well would act as a Mt. Simon Formation multi-level monitoring well for the first injection well.

Note: This table reflects estimates for two injection well sites, since it represents a more conservative scenario (i.e. larger surface area) for the

purposes of impact analysis. Under the single well site scenario, a larger well pad (up to 640 feet by 500 feet) would be required.

ft = feet; mi = miles

Monitoring Well Construction

Construction of the monitoring wells required for MV A activities would be conducted in a similar manner
to that described for the injection wells. The footprint areas of disturbance are presented in Table 2-12.
The water required and waste generated would also be similar to the injection wells, but in amounts
proportional to their diameters and depths.

Communications are intended to be wireless; however, new electrical lines may be constructed to reach
each monitoring well site, in which case approximately 2 miles of new line would be installed. For low

" The Alliance would monitor for major cations (aluminum, barium, calcium, iron, potassium, magnesium,
manganese, sodium, silicon); RCRA trace metals (antimony, arsenic, barium, cadmium, chromium, copper, lead,
mercury, selenium, thallium); anions (chloride, bromide, fluoride, sulfate, nitrate, carbonate): gravimetric total
dissolved solids; alkalinity; dissolved inorganic carbon; total organic carbon; stable isotopes ratios of
deuterium/hydrogen, carbon 13/carbon 12, and oxygen 18/oxygen 16; perfluorocarbon, sulfonate tracers; pH;
specific conductance; and temperature.
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voltage rural lines, pole spacing of 320 feet can be assumed. With 320-foot pole spacing, 33 wooden
single poles would be placed. Pole placement would be along existing roads or new access roads. An
alternative for supplying electricity to monitoring wells would be photovoltaic solar panels with batteries
at each monitoring well location. This would decrease the total construction impact, although it would
entail higher maintenance cost and activity over the life of the project.

Note: Conceptual monitoring well layout shown in this figure is based on the injection well configuration with two injection well sites.

Figure 2-26. Monitoring Well Network Conceptual Layout

Monitoring Well Operations

Monitoring operations would be performed at the monitoring wells in accordance with the Class VI UIC
permits. Monitoring would be performed throughout the project and during the post-injection monitoring
period. The frequency and type of monitoring operations has not yet been determined, but would involve
the types of MVA technologies addressed above. Stratigraphic Well (Interim Action)

Under its cooperative agreement with DOE, the Alliance proposed to drill a stratigraphic well at the CO,
storage study area to obtain subsurface data regarding, among other things, the porosity and permeability
of the Mt. Simon Formation at that specific location. DOE determined that the proposed activities were
needed for the purposes of data collection and would be allowable under NEPA as interim actions,
because they would not have an adverse environmental impact or limit the choices of reasonable
alternatives for the project.

The Alliance proposed to construct the stratigraphic well on 5 acres or less of privately owned land at the
CO, storage study area in Alexander, Illinois. In conjunction with the construction, the Alliance also
proposed to make road improvements at the intersection of Beilschmidt Road and County Road 123, as
well as along Beilschmidt Road, west of County Road 123, and on a privately owned farm road to allow
access of heavy equipment to the stratigraphic well site on the property. All affected property owners
agreed to allow the Alliance the use their properties for these purposes.

DOE’s approval was based on the following factors considered in its environmental review:

e The proposed stratigraphic well site is not within a floodplain.
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Results from a field study confirmed that the proposed site is not located in a wetland (see
Appendix D, Wetland Surveys [D3]). A non-jurisdictional strip of grassy vegetation is present
along the west side of a stream more than 200 feet from the stratigraphic well pad area. The
stream is a tributary of Indian Creek and is a jurisdictional wetland by definition. The grassy strip
ranges in width from approximately 5 feet at its narrowest point to more than 10 feet at its widest
points, and it serves as a buffer between agriculturally-disturbed soils on its west side and the
stream on its east side.

Results from a survey confirmed that there are no federally-listed or state-listed plant or animal
species or critical habitat located on or adjacent to the proposed site (see Appendix E, Biological
Surveys [E4]).

Although the site and surrounding acreage were assumed to be prime or unique farmland, topsoil
would be stockpiled, and the area would be restored following the removal of the drilling
equipment, except for a portion of the gravel pad and an access road needed for long-term
monitoring.

There are no state or national parks, forests, conservation areas, or other areas of recreational,
ecological, scenic, or aesthetic importance on or adjacent to the proposed site.

There are no wild and scenic rivers or other potentially sensitive resources (e.g., timber, range,
minerals, fish, wildlife, waterbodies, or aquifers) on, below, or adjacent to the proposed site.

Based on the results of a field survey of the proposed site, the Illinois SHPO agreed that the
property does not include any sites having historic, archaeological, or architectural significance
(including sites on or eligible for the NRHP and the National Registry of Natural Landmarks).

There are no Native American tribes or traditional cultural properties located on or adjacent to the
proposed well site.

In accordance with the proposed activities approved by DOE, the Alliance initiated drilling of the
stratigraphic well in October 2011 and completed the stratigraphic well in December 2011. The drilling of
the stratigraphic well involved the following specific activities:

Minor improvements to approximately 1.2 miles of Beilschmidt Road, west of County Road 123.
These improvements consisted of improvements to the intersection of County Road 123 and
Beilschmidt Road, including construction of pullouts along Beilschmidt Road, and widening of
90-degree turns to accommodate truck traffic. At the landowners request, these improvements
remained in place following completion of drilling.

Minor improvements to approximately 1 mile of a farm road to allow access to the property. The
existing dirt road was compacted and surfaced with gravel for 12 feet in width.

Construction of approximately 1 mile of a water supply line from a connection on Beilschmidt
Road to the stratigraphic well drill pad. This temporary, aboveground water line was located
partially within the non-jurisdictional grassy strip. Impacts to this grassy strip were minimized by
hand-delivering supplies during construction and using low pressure single-seat all-terrain
vehicles as needed. All aboveground temporary piping was removed after drilling operations
were completed.

Site preparation such as grading and construction of an in-ground reserve pit measuring
approximately 100 feet long, 50 feet wide, and 12 feet deep. Topsoil was stockpiled in a berm for
later site restoration and to provide a noise barrier for the benefit of nearby residents.
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e Removal of a disused and deteriorating shed at the request of the landowner. A debris material,
such as steel, was recycled to the fullest extent possible; any remaining debris was trucked to a
nearby landfill.

e Construction of a compacted gravel drill pad approximately 350 feet by 350 feet in size. In
addition to the well, the drill pad accommodated associated equipment and several trailers.

e Transportation of equipment, materials, and workers to and from the proposed site. Truck traffic
occurred during construction of road improvements, site preparation, construction of the drilling
rig, removal of the drilling rig, and site restoration. During the construction of the road
improvements and site preparation, truck traffic was limited to the hours between 8 a.m. and
5 p.m. and occurred six days a week. The increase in truck traffic was temporary.

e Dirilling of the stratigraphic well approximately 4,800 feet deep. The Alliance obtained a well-
drilling permit from the IDNR, Division of Oil and Gas. A drill rig was onsite for approximately
150 days (a large rig was onsite for approximately 90 days and a smaller rig was onsite for an
additional approximately 60 days). During that time, noise and vibrations were generated
24 hours a day, 7 days a week, for a total of approximately 90 days. Site layouts were adjusted to
mitigate potential noise impacts; this included placement of the stockpiled topsoil in a berm and
placement of trailers to form noise barriers between the site and local residents. Affected
landowners and residences were informed of the potential for temporary noise and vibration
disturbances prior to the start of construction. The stratigraphic well was lined with steel pipe,
which is readily available. All wastes generated were non-hazardous and were disposed of at
local disposal facilities. There are at least two solid waste disposal facilities within 50 miles of the
stratigraphic well site.

e Removal of equipment and restoration of construction area after completion of the drilling. A
small portion of the gravel pad surrounding the stratigraphic well and an access road remains for
long-term access to the well for monitoring purposes. The remainder of the site would be restored
to its original condition.

Data from the stratigraphic well confirmed that the local geology is suitable for CO, storage. This data
will be included as part of the Class VI UIC permit applications to the USEPA which is currently being
developed by the Alliance.

2.5.3 \Visitor, Research, and Training Facilities

The Alliance would construct and operate visitor, research, and training facilities (also referred to as the
educational facilities)at suitable locations in the Jacksonville area to support public outreach and
communication, and to provide training and research opportunities associated with near-zero emissions
power and CO; capture and storage technologies. These facilities would:

o Familiarize visitors with the inner workings of the oxy-combustion facility, the CO, pipeline, and
the CO, storage project areas, as well as other local points of interest.

e Provide research opportunities focused on monitoring processes and results, including
improvements to monitoring system designs.

e [Educate and train trade workers, technicians, engineers, and scientists to manage and monitor
CO; sequestration operations and about near zero emission power generation technologies.

The conceptual design assumes that a single facility would house the visitor center and research functions
and that a second facility would house the training function. The facilities may be co-located. The
Alliance would work with local stakeholders to identify the location or locations that would be
advantageous to the FutureGen 2.0 Project and to the local community.
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2.5.3.1 Educational Facilities Construction

The proposed site or sites for the educational facilities would be areas that have been previously
disturbed, with utilities (e.g., electricity, telecommunications, water, and sewer) located on or
immediately adjacent to the site or sites. These educational facilities could involve new construction,
rehabilitation of existing structures, or a combination of new construction and rehabilitation. However, for
purposes of impact analyses in this EIS, DOE assumes a worst-case scenario involving all new building
construction.

The Alliance intends that the educational facilities would be LEED-certified. Design, construction, and
maintenance would strive to integrate the principles of universal and sustainable design and advanced
energy technology as appropriate and feasible. The materials would be typical for new building
construction; concrete, steel, wood, dry wall, insulation, glass, and roofing material.

Visitor and Research Center

The Alliance assumes the visitor and research center would be a single story building (for a scenario with
the largest surface area disturbance). This would include approximately 22,000 square feet for the
building; 5,000 square feet for sidewalks; and 30,000 square feet for the parking lot. This results in a total
land disturbance of 57,000 square feet or approximately 1.3 acres. The land area disturbed during
construction would be approximately 85,000 square feet or 2.0 acres. The parking lot would include space
for at least two buses and single spaces for 25 vehicles.

The estimated labor to design and construct a new visitor and research center (as opposed to renovating
an existing building), including the building, parking lot, site grading, and landscaping, would be
95,000 labor hours. The design is estimated to take 9 months and employ an average of 5 people. The
construction is estimated to take 52 weeks and employ an average of 42 workers. There would be an
estimated 400 truck trips needed during construction for material delivery. The debris generated during
the construction of a 22,000 square-foot building is estimated to be 43 tons (3.89 pounds per square foot)
(USEPA 1998).

Training Facility

The Alliance assumes that the training facility would be a single story building (for a scenario with the
largest surface area disturbance). This would include approximately 20,000 square feet for the building;
5,000 square feet for sidewalks; and 20,000 square feet for the parking lot. This results in a total land
disturbance of 45,000 square feet or approximately 1.0 acres. The land area disturbed during construction
would be approximately 67,000 square feet or 1.5 acres. The parking lot would include space for at least
one bus and single spaces for 35 vehicles.

The estimated labor to design and construct a new training facility (as opposed to renovating an existing
building), including the building, parking lot, site grading, and landscaping, is 79,000 labor hours. The
design is estimated to take 7.5 months and employ an average of 5 people. The construction is estimated
to take 52 weeks and employ an average of 35 workers. There would be an estimated 400 truck trips
needed during construction for material delivery. The debris generated during the construction of a
20,000 square-foot building is estimated to be 39 tons (3.89 pounds per square foot) (USEPA 1998).

2.5.3.2 Educational Facilities Operations
Visitor and Research Center

The Alliance assumes that the visitor and research center would employ seven full-time employees as
follows: a research center director, an operations director, an administrative assistant, a clerk, a
receptionist/information desk, an information technology employee, and a maintenance employee.
Approximately 10 outside researchers could be accommodated onsite at any one time. The visitor and
research center would be open 6 days a week for 9 hours a day. An estimate of 10,000 to 20,000 annual
visitors would be anticipated with a significant percentage of that number being from local students
arriving in buses.
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The visitor and research center is expected to have a total annual energy use of less than
1,480,000 thousand British thermal units (Btu) or 435,000 kWh for the building, and use less than
8,000 therms of natural gas for space and water heating, where no geothermal heating was employed. The
annual water use is projected as 270,000 gallons (assuming 15 gpd for each employee and researcher and
10 gallons per visitor) and annual wastewater generation is estimated as 270,000 gallons.

Training Facility

The Alliance assumes that the training facility would employ 15 full-time employees as follows:
10 training employees, an operations director, an administrative assistant, a clerk, an IT employee, and a
maintenance employee. The training facility would be open 12 hours a day for six days a week.

The training facility is expected to have a total annual energy use of less than 1,350,000 thousand Btu or
400,000 kWh for the building, and use less than 2,000 therms of natural gas for space and water heating,
where no geothermal heating was employed. The annual water use is projected as 215,000 gallons
(assuming 15 gpd for each employee and researcher and 10 gallons per student) and annual wastewater
generation is estimated as 215,000 gallons.

2.54 Decommissioning

The project would be designed for 20 years of operation. The removal of the project facilities from
service, or decommissioning, may range from “mothballing” to the removal of all equipment and
facilities, depending on the conditions at the time. The process would involve decommissioning all
surface facilities, including connections between the energy center and the injection wells. All exposed
pipes, along with other surface facilities, would be decommissioned and may be removed during site
closure. The UIC Class VI regulations require the Alliance to notify the UIC Program Director in writing
at least 120 days prior to site closure and cessation of site core activities and provide any proposed
changes to the Post-Injection Site Care and Site Closure Plan. The regulations also require the Alliance to
submit a Site Closure Report within 90 days of authorization of site closure by the UIC Program Director.
The purpose of the report is to document appropriate closure procedures, as well as information
concerning injection well operation, which may be of interest to future land owners and planners.

The Alliance would plug and abandon all injection wells in accordance with the Injection Well Plugging
Plan approved by the UIC Program Director during the permitting process and updated as appropriate. In
accordance with the UIC Class VI regulations, the Alliance would submit to the UIC Program Director an
NOI to Plug 60 days prior to commencement of plugging. The Alliance would also submit a Plugging
Report to the UIC Program Director 60 days after completion of plugging.

The Alliance would conduct post-injection monitoring activities in accordance with the Post-Injection
Site Care and Site Closure Plan approved by the UIC Program Director as discussed above under
Injection Well Operations.
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3 AFFECTED ENVIRONMENT AND IMPACTS

This chapter describes the existing physical, biological, cultural,
social, and economic conditions within the ROl for the | the Region of Influence (ROI) defines the
FutureGen 2.0 Project. For each resource area, the chapter | extent of the areas where direct effects from
describes the ROI, the method of analysis and factors considered, | construction —and operaton may be
and the potential direct and indirect impacts of the proposed | exPerienced, and it encompasses the areas
. . . . . . . where indirect effects from the proposed
actlop_and the no acpon alternative in relation to the eX|st|_ng project would most likely occur.
conditions (the baseline). The chapter addresses the potential
environmental consequences of actions at the Meredosia Energy
Center, the CO, pipeline corridor, the CO, storage study area, and the educational facilities, based on the
project features described in Chapter 2, Proposed Action and Alternatives. The extent of the ROI varies
by resource depending upon the scope of potential impacts on respective resources. For example, Air
Quality would have a broader ROI, because air emissions travel many miles, while Physiography and
Soils would have a more restrictive ROI, because impacts are more localized to the areas of physical

disturbance.

This chapter is organized into subsections for 19 resource areas, as listed below:

e Air Quality (Section 3.1)

e Climate and Greenhouse Gases (Section 3.2)
e Physiography and Soils (Section 3.3)

e Geology (Section 3.4)

e Groundwater (Section 3.5)

e Surface Water (Section 3.6)

e Wetlands and Floodplains (Section 3.7)

e Biological Resources (Section 3.8)

e Cultural Resources (Section 3.9)

e Land Use (Section 3.10)

e Aesthetics (Section 3.11)

e Materials and Waste Management (Section 3.12)
o Traffic and Transportation (Section 3.13)

¢ Noise and Vibration (Section 3.14)

e Utilities (Section 3.15)

e Community Services (Section 3.16)

e Human Health and Safety (Section 3.17)

e Socioeconomics (Section 3.18)

Effects of Evolving Project Design

As noted at the beginning of Chapter 2, 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 opportunities. Refinements in the final
design are expected to affect assumptions relating
to the analysis of impacts in this chapter. Examples
of potential changes resulting from future
refinements include:

o The surface footprint for injection well facilities is
expected to be smaller than analyzed in the EIS.

e The construction of horizontal wells may enable
the Alliance to use a single injection well site, or
the two injection well sites may be located in
closer proximity (although, the size of the
subsurface CO2 plume is not expected to
increase).

e The final pipeline route may change slightly;
however, the same sighting criteria would be
employed and it would be sited within the
pipeline corridor.

Therefore, the preliminary design described in

Chapter 2 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
chapter would be exceeded.

e Environmental Justice (Section 3.19)

Characterization of Potential Impacts

Wherever possible, potential impacts associated with the proposed action and the no action alternative are
quantified. Where it is not possible to quantify impacts, a qualitative assessment of potential impacts is
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presented. The following descriptors are used qualitatively to characterize impacts on respective
resources:

o Beneficial — Impacts would improve or enhance the resource.

o Negligible — No apparent or measurable impacts would be expected; may also be described as
“none” if appropriate.

e Minor — The action would have a barely noticeable or measurable adverse impact on the
resource.

e Moderate — The action would have a noticeable or measurable adverse impact on the resource.
This category could include potentially significant impacts that would be reduced to a lesser
degree by the implementation of mitigation measures.

e Substantial — The action would have obvious and extensive adverse effects that could result in
potentially significant impacts on a resource despite mitigation measures.

Additionally, impacts may consist of direct or indirect effects:

e Direct impacts are defined as those caused by the action and occurring at the same time and
place. Examples include habitat destruction, soil disturbance, air emissions, and water use.

e Indirect impacts are defined as those caused by the action, but occurring later in time or farther
removed in distance from the action. Examples include changes in surface water quality resulting
from soil erosion, and alteration of wetlands resulting from changes in surface water quantity.

Context and Intensity of Impacts

Context and intensity are taken into consideration in determining a potential impact’s significance as
defined in 40 CFR 1508.27. The context of an impact takes into account the ROI, the affected interests,
and the locality. For example, a site-specific action is more likely to have a significant effect on the
immediate environment or population within the ROI than on a wider geographic region. However, some
aspects, such as GHG emissions, may have implications for a broader geographic area (e.g., global). The
intensity of a potential impact refers to the severity of the impact and should consider:

e Beneficial and adverse impacts;
o Degree of effects on human health and safety;

e Proximity of, and degree to which actions may adversely impact, protected features or unique
characteristics of the geographic area (e.g., protected species and their habitats, cultural resources,
wetlands, prime farmland, park lands, wild and scenic rivers);

e Levels of public and scientific controversy associated with a project’s impacts;
e The degree of uncertainty about project impacts or risks;
e Whether the action establishes a precedent for future actions with significant effects;

e Whether related or connected actions have been appropriately considered in the analysis of
impacts; and

o Whether the action threatens to violate federal, state, or local law, or requirements imposed for
protection of the environment.
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Impact Area Definitions

Impact areas in this chapter are generally described as either “permanent” or “temporary.” In addition, a
subset of the temporary impact areas would include areas that would be disturbed intermittently for
shorter periods of time during the construction phase. These impact areas are described as follows:

e Permanent impact areas include the areas that would be permanently converted from their prior
uses by the FutureGen 2.0 Project. Existing habitat in permanent impact areas would be lost, and
replanting as practicable would be consistent with the permanent uses designated for those areas.
This would include areas upon which structures or access roads would be built, areas that would
be fenced to restrict access, or areas that would be maintained with permanently altered
vegetation (e.g., conversion from forest to grassland) after removal of natural vegetation.
Locations on the Meredosia Energy Center property that would be altered for the construction of
facilities associated with, or supporting, the oxy-combustion process would be permanent impact
areas, as would the fenced areas, surface facilities, and access roads for the CO, injection well
site(s). The 50-foot wide operational ROW for the maintenance of the CO, pipeline would
include permanent impact areas where permanent conversion of vegetation and habitat (e.g.,
forest to grassland) would be necessary; but, agricultural uses could be restored with minimal
restrictions.

e Temporary impact areas include the areas that would be disturbed throughout the construction
phase of the proposed project but subsequently 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. Uses for the temporary impact areas
would include construction laydown areas, construction trailers, parking, and the barge unloading
access road at the Meredosia Energy Center. The 80- to 100-foot wide construction ROW for the
CO, pipeline would encompass the 50-foot operational ROW and also include an additional
30- to 50-foot wide temporary impact area to facilitate movement of construction equipment and
staging of supplies. Structures associated with temporary impact areas would include fences and
construction trailers. Construction parking areas and equipment staging and laydown areas would
be cleared, overlaid with a geosynthetic barrier, and surfaced with gravel. Any temporary impact
area currently unfenced would be fenced. Temporary impact areas would be restored following
completion of construction activities. Restoration would include removal of fencing, gravel, and
geosynthetic barriers, as well as re-establishment of vegetation to the extent practicable.

e Barge impact areas include the areas that are expected to be in operation only on the days that a
barge would be unloaded. Impacts would be limited to the times when these areas would be
utilized during the extended construction phase.

CO, Pipeline Routing Options

The Alliance has identified two options for the CO, pipeline route (southern and northern pipeline
alignments) using the criteria listed in Section 2.5.1.1 and best available data. During final design for the
project, the Alliance would conduct field studies along the ROW for the selected pipeline route. The data
collected from the field studies would be used to support the final siting and design for the CO, pipeline.
Therefore, it is possible that the final route may deviate from the routes analyzed in this EIS; however, the
pipeline would not be sited outside of the 4-mile wide corridor for the CO, pipeline.

In the event that the Alliance were to find it necessary for the pipeline route to deviate from either the
southern or northern alignment analyzed in this EIS, it is expected that impacts would be consistent with
those addressed in this chapter, because the same siting criteria would be followed in the adjustment of
the route.
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Injection Well Siting Options

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. The Alliance has evaluated several
different injection well siting options using both horizontal and vertical wells at one or two injection well
sites. After consideration of site-specific data from the stratigraphic well and computer modeling, the
Alliance is currently pursuing the option of constructing four horizontal injection wells at a single
injection well site. Under this siting option, all four injection wells would originate from one drilling pad
and would operate independently of each other. The Alliance’s current plan is to propose this
configuration in the UIC permit applications it intends to file with the USEPA. One permit application
would be submitted for each proposed injection well. The configuration of the injection wells will not be
considered final until the UIC permits have been issued.

The subsection for each resource addressing the CO, storage study area details potential impacts from the
construction and operation of the injection wells. The resource areas that examine impacts related to land
disturbance analyze impacts for the scenario with two injection well sites, since this configuration would
require more land disturbance and is considered the upper bound for land-based impacts analysis. These
resource areas include soils, surface water, wetlands and floodplains, biological resources, and land use.
Impacts for the other resources are analyzed based on which injection well configuration (one well site or
two) represents the upper bound for the given resource area.

Pipelines Connecting the Main CO, Pipeline Route to the Injection Wells

The subsection for each resource addressing the CO, pipeline includes the impacts of the southern and
northern pipeline routes ending at the western border of the CO, storage study area. The route that the
pipeline would take across the CO, storage study area would depend upon the final siting of the CO,
injection wells. Therefore, impacts related to these end-of-pipeline routes (spurs) to the injection wells are
addressed in the CO, storage study area subsection for each resource.

Since the Alliance has not yet finalized the locations of the injection wells within the CO, storage study
area, impacts related to the end-of-pipeline routes (spurs) have been assessed by evaluating a range of
reasonable alignment scenarios. In each of the scenarios, the spurs would run from the end of the southern
and northern pipeline routes (originating at the western edge of the CO, storage study area) to
hypothetical injection well site(s) within the CO, storage study area. DOE used these hypothetical siting
scenarios to evaluate a range of potential impacts, whereby some hypothetical routes would have lesser
impacts to physical resources, and others would have greater impacts while still representing reasonable
paths. The Alliance would site the injection wells using the siting criteria outlined in Section 2.5.2.1 such
that they would avoid potential impacts to the extent practicable.
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3.1 AIRQUALITY

3.1.1 Introduction

This section provides an overview of the federal and regional air quality regulations, describes existing air
quality and air emissions in the region, and presents potential direct and indirect air quality impacts from
construction and operation of the FutureGen 2.0 Project.

3.1.1.1 Region of Influence

The ROI for air quality includes the Meredosia Energy Center footprint and the West Central Illinois
Intrastate Air Quality Control Region (AQCR) 75 as shown in Figure 3.1-1 (i.e., the airshed containing
the FutureGen 2.0 Project and adjacent areas, as well as Morgan, Sangamon, Christian, and Macon
counties). The Meredosia Energy Center is located near Meredosia, in Morgan County, Illinois, which is
located in west central Illinois along the east side of the Illinois River. The ROI beyond the energy
center’s footprint consists mainly of agricultural land used for growing row crops, scattered small
communities, and the larger cities of Jacksonville, Springfield, Decatur, and Taylorville.

3.1.1.2 Method of Analysis and Factors Considered

DOE analyzed the potential for air quality impacts associated with the proposed construction and
operation at the Meredosia Energy Center, CO, pipeline, injection wells, and educational facilities. DOE
based its analysis of construction air quality impacts on calculations of pollutant emissions from
construction equipment, trucks and passenger vehicles, and fugitive dust generated at the construction
sites. DOE based its analysis of air quality impacts during operation of the project on estimated pollutant
emissions, primarily from the combustion process at the oxy-combustion facility, with additional analysis
of vehicular emissions, as well as fugitive dust generation related to the cooling towers and the
conveyance and transfer of coal, ash, lime, and trona.

The air quality analysis included modeling of emitted criteria air pollutants to determine potential changes
to ambient air quality in relation to the National Ambient Air Quality Standards (NAAQS)
(USEPA 2012a). Available ambient air quality data were obtained from monitoring stations in the region
and analyzed to derive average regional baseline air concentrations for pollutants of interest. DOE
considered the following factors when characterizing existing air quality:

e  Proximity of monitoring stations to the project site;
o Representativeness of monitoring locations relative to the project site;
¢ Availability of specific pollutant data; and

e Availability of the most recent data.

DOE evaluated potential air quality impacts using current baseline conditions where the energy center is
no longer in operation, as well as using historical baseline conditions prior to the 2011 suspension of
operations at the energy center. DOE modeled estimated emissions using regional current data to
determine whether projected emissions from operation of the FutureGen 2.0 Project would contribute to
any regional NAAQS exceedances. DOE also evaluated air quality impacts in comparison to historical
data to determine whether or not a Prevention of Significant Deterioration (PSD) permit would be
required. DOE assessed the potential for impacts to air quality based on whether the proposed project
would:

e Result in emissions of criteria pollutants or HAPs that would exceed relevant air quality or health
standards;

e Cause an adverse change in air quality related to the NAAQS or Illinois standards;
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e Violate any federal or state permits;
e Affect visibility and regional haze in Class | areas; or

e Conflict with local or regional air quality management plans to attain or maintain compliance
with the federal and state air quality regulations.

Source: IEPA 2011a
Figure 3.1-1. Air Quality Control Regions in lllinois
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3.1.1.3 Regulatory Framework

The federal Clean Air Act (CAA) requires the USEPA to establish NAAQS to protect public health and
the public welfare (42 USC 7409). Accordingly, USEPA developed primary and secondary ambient air
quality standards for six criteria pollutants: sulfur dioxide, carbon monoxide, ozone, nitrogen dioxide,
lead, and particulate matter. Two standards for particulate matter have been promulgated: one standard
covers particulates with aerodynamic diameters of 10 micrometers or less (PMy), and the other standard
covers particulates with aerodynamic diameters of 2.5 micrometers or less (PM,s). The NAAQS [40 CFR
50] are expressed as concentrations of the criteria pollutants in the ambient air; that is, in the outdoor air
to which the public has access. Primary standards are set to protect the public health, including the health
of sensitive populations such as asthmatics, children, and the elderly. Secondary standards are set to
protect public welfare, including protection against decreased visibility and damage to animals, crops,
vegetation, and buildings. Both short- and long-term air quality standards (i.e., 1-, 8-, and 24-hour, and
annual averages) have been established for pollutants that can contribute to both acute and chronic health
effects. Table 3.1-1 lists the NAAQS.

The CAA Section 110 requires states to develop federally-approved regulatory programs, called State
Implementation Plans, which provide for the implementation, maintenance, and enforcement of the
NAAQS throughout the state. Each state has the authority to adopt standards stricter than those
established under the federal program. The intent of the CAA is for states to submit State Implementation
Plans that, upon approval by the USEPA, allow the states to regulate air pollution within their borders.
These plans must include enforceable emissions limitations, provide for monitoring, and prohibit
emissions that would contribute to the nonattainment of a standard. The IEPA Bureau of Air is
responsible for implementing the State Implementation Plan (USEPA 2011a), for improving and
monitoring air quality in Illinois for each of the criteria pollutants, and for assessing compliance.
Additionally, the IEPA Bureau of Air proposes appropriate regulations to the Illinois Pollution Control
Board, which promulgates the rules governing ambient air quality in Illinois, under Title 35 Illinois
Administrative Code (IAC), Subtitle B, 201 - 291.

Federal regulations designate four categories for AQCRs or portions of AQCRs (generally by county):

e Attainment: Attainment areas meet the NAAQS for a criteria pollutant. These areas are also
referred to as being “in attainment” for that pollutant.

¢ Nonattainment: Nonattainment areas are areas in which a criteria pollutant concentration exceeds
the NAAQS.

e Unclassifiable: Unclassifiable areas are areas in which insufficient data exist to determine
attainment status. Typically these are areas that would not likely have air quality problems.

e Maintenance: Maintenance areas were once designated as nonattainment areas but are now in
attainment and are under a monitoring plan to maintain their attainment status.

Morgan County, Illinois, the county within which the proposed project activities would occur, has been
designated by the USEPA as in attainment or unclassifiable for all criteria pollutants (USEPA 2011b;
40 CFR 81).

Clean Air Act Conformity

The 1990 Amendments to the CAA require federal actions to show conformance with the State
Implementation Plan. This requirement is known as the General Conformity Rule. Conformance with the
State Implementation Plan means conformity to the approved plan’s purpose of eliminating or reducing
the severity and number of violations of the NAAQS, and achieving expeditious attainment of such
standards (40 CFR 93). The need to demonstrate conformity is applicable only to actions within
nonattainment and maintenance areas. Because all components of the FutureGen 2.0 Project would occur
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in areas designated in attainment or unclassifiable for the NAAQS, the general conformity rules do not
apply.

Table 3.1-1. National and lllinois Ambient Air Quality Standards

National Ambient Air Quality Standards Illinois Air Quality Standards
Pollutant Primary Averaging Secondary Primary Secondary Secondary
Standards Times Standards Standards Standards Standards
9 ppm 8-hour® none
(6{0) Same as NAAQS
35 ppm 1-hour® none
Pb 0.15 ug/m®  "elling 3-month same as Same as NAAQS
average primary
100 ppb 1-hour® none
annual
NO, annual 0.05 ppm (arithmetic none
0.053 ppm (arithmetic same as average)
primary
average)
0.075 ppm ) d same as
O3 (2008) 8-hour primary Same as NAAQS
annual® Annual same as
12.0 pg/m3 (arithmetic 15.0 ug/m3 15.0 ug/m3 (arithmetic rimar
PM, s average) average) P y
35 pg/m® 24-hour’ same as 35 pg/m® 24-hour® same as
primary primary
3 ) g same as
PMig 150 pg/m 24-hour primary Same as NAAQS
0.14 ppm 24-hour®
S0, 0.075 ppm 1-hour” O.Sr?pma/ = annual OéS_Epm/
our 0.03 ppm (arithmetic our
average)

Sources: 40 CFR 50; USEPA 2012a; IEPA 2011a; 35 IAC 243

* Not to be exceeded more than once per year.

> Not to be exceeded.

¢ On February 9, 2010, the Federal Register (Volume 75, Number 6474) published a new primary, 1-hour standard for NO, To attain this
standard, the 3-year average of the 98™ percentile of the daily maximum 1-hour average at each monitor within an area must not exceed 100
ppb.

9 The 3-year average of the fourth-highest daily maximum 8-hour average O; concentrations measured at each monitor within an area over
each year must not exceed 0.075 ppm.

¢ On January 15, 2013, the Federal Register (Volume 78, Number 10) published the final rule reducing the NAAQS primary standard for
PM,; from 15.0 pg/m®to 12.0 pg/m® and maintained the secondary standard at 15.0 pg/m?®. To attain this standard, the 3-year average of the
weighted annual mean PM, s concentrations from single or multiple community-oriented monitors must not exceed the standard.

" The ?;—year average of the 98" percentile of 24-hour concentrations at each population-oriented monitor within an area must not exceed 35
pg/me.

9 Not to be exceeded more than once per year on average over 3 years.

Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99" percentile of the daily maximum 1-hour average at each

monitor within an area must not exceed 0.075 ppm. The 1971 annual and 24-hour SO, standards were revoked in the same rulemaking.

These standards, however, remain in effect until one year after an area is designated for the 2010 standard, except in areas designated

nonattainment for the 1971 standards, where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010

standard are approved.

CO = carbon monoxide; mg/m® = milligram per cubic meter; NAAQS = National Ambient Air Quality Standards; NO, = nitrogen dioxide;

O3 = ozone; Pb = lead; PM,5s = particulate matter of diameter 2.5 microns or less; PMy, = particulate matter of diameter 10 microns or less;

ppm = parts per million; SO, = sulfur dioxide; pg/m® = microgram per cubic meter

=
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lllinois Air Monitoring Network

Illinois has a network of air monitoring stations strategically placed throughout the state, composed of
instrumentation owned and operated by both the IEPA and by cooperating local agencies. This network is
designed to measure ambient air quality levels in the various Illinois AQCRs, using both continuous and
intermittent instruments. Figure 3.1-2 shows the location of the air monitoring stations in Illinois with
respect to the location of the Meredosia Energy Center and the potential CO, injection wells.

Quinc

enter
\rea

Sources: IEPA 2010a; IEPA 2011a
Figure 3.1-2. lllinois Air Monitoring Sites

Air Quality Index

Another measure of air quality utilized by the USEPA and the IEPA is the Air Quality Index (AQI),
which is a human health-based measure of overall air quality that takes into account all of the criteria
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pollutants measured within an area. As shown in Table 3.1-2, an AQI value of 50 or less is considered
“good” air quality; 51-100 is considered “moderate”; 101-150 is considered unhealthy for sensitive
groups; and values of 151 or higher range from “unhealthy” to *“very unhealthy” to “hazardous”
(IEPA 2011a).

Table 3.1-2. Air Quality Index Descriptor Categories and Health Effects

AQI Range Descriptor Category Health Effects Cautionary Statements
No health impacts are
0-50 Good expected when air quality  Air pollution poses little to no risk.
is in this range.
For some pollutants there may be a
moderate health concern for a very small
51-100 Moderate Air quality is acceptable. number of people. For example, people
who are unusually sensitive to ozone
may experience respiratory symptoms.
Incre_ased b llieee o Active children and adults, and people
Unhealthy for respiratory symptoms and . . .
101-150 . . ; . with respiratory disease, such as asthma,
Sensitive Groups breathing discomfort in - .
- should limit prolonged outdoor activity.
sensitive groups.
Greater likelihood of A?tr']\'e ch_lldren ag?d adults, ar;]d peoplﬁ
respiratory symptoms and with respiratory disease, such as asthma,
151-200 Unhealthy - cer ) should avoid heavy outdoor exertion;
breathing difficulty in . )
sensitive arouns everyone else, especially children,
groups. should limit heavy outdoor exertion.
. Active children and adults, and people
Increasingly severe ith . i h h
symptoms and impaired with respiratory disease, such as asthma,
201-300 Very Unhealthy Lo . should avoid all outdoor exertion;
breathing likely in . .
sensitive orouns everyone else, especially children,
groups. should limit outdoor exertion.
Severe respiratory effects Everyone should avoid all outdoor
301 and above Hazardous and impaired breathing Y

likely in sensitive groups.

exertion.

Sources: IEPA 2011a (2010 Annual Air Quality Report); Airnow 2011
AQI = Air Quality Index

3.1.1.4

Permitting Requirements

Air permitting is required for industries and facilities that emit regulated pollutants, although certain
exemptions are established by statute. Based on the size of the emissions units and type of pollutants
emitted (criteria pollutants or HAPS), the IEPA sets permit rules and standards for emissions sources.

Construction Permits

The air quality permitting process begins with the application for a construction permit. For attainment
areas, there are two types of construction permits available through the IEPA for the construction and
temporary operation of new emissions sources, including the following:

e PSD new source review permits, which are required for major new sources or major sources

making modifications; and

e Minor new source review construction permits, which are required for new minor sources.

AIR QUALITY
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Sources subject to PSD are typically required to complete best available control technology review for
criteria pollutants, predictive modeling of emissions from proposed and existing sources, and public
involvement activities.

PSD preconstruction review and permitting applies on a pollutant by pollutant basis to construction of
new “major sources” and to modifications at existing major sources. Major sources are defined under
PSD as sources listed in any of 28 named source categories whose potential to emit is greater than
100 tons per year of any regulated pollutant; or if not in a listed source category, a source whose potential
to emit any regulated pollutant is greater than 250 tons per year. Fossil fuel-fired steam electric plants
with greater than 250 million Btu per hour of heat input are a named source category under PSD.
Modifications at existing major sources are subject to PSD if the increase in air emissions from the
modification exceeds any of the significant increase thresholds in Table 3.1-3 and the “net emissions
increase” also exceeds any of the significant increase thresholds. Net emissions increases are determined
by summing all increases and decreases resulting from a project with all contemporaneous emissions
increases and decreases at the source.

Minor source permitting applies to any construction of a new source or modification at an existing source
where PSD permitting does not apply. Minor source permitting is required under state regulation and does
not require sources to determine and implement best available control technologies or other PSD
requirements.

Table 3.1-3. Thresholds for Determination of
Major Modification to Existing Source

Threshold for Major Modification

Pollutant

to an Existing Source (tpy)* ¢
CO 100
NO,* 40
PM 25
PM; 5 10
PMyo 15
SO, 40
VOCs 40

Source: 40 CFR 52

% PSD review and permitting is required for sources emitting 100 tpy of any regulated pollutant for fossil
fuel-fired steam electric plants of more than 250 MMBtu/hr heat input.

b Additional thresholds exist for pollutants not expected to be emitted from this project (e.g. hydrogen
sulfide, fluorides, and lead).

¢ Major modification threshold for ozone is 40 tpy of VOCs or NO,.

¢ See Section 3.2, Climate and Greenhouse Gases, for discussion of CO,-eq.

CO = carbon monoxide; CO,-eq = carbon dioxide equivalent; MMBtu/hr = million British thermal units
per hour; NOy = nitrogen oxides; PM = particulate matter; PM, s = particulate matter with an aerodynamic
diameter of 2.5 microns or less; PM;, = particulate matter with an aerodynamic diameter of 10 microns or
less; PSD = Prevention of Significant Deterioration; SO, = sulfur dioxide; tpy = tons per year;
VOCs = volatile organic compounds

The goal of the PSD program (40 CFR 52) is to prevent the degradation of air quality in attainment or
unclassified areas, while at the same time allowing for economic growth. Deterioration of existing air
quality levels is limited by the amount of additional pollutant concentration that is allowed to increase
above a baseline concentration. The allowable increased concentration for each pollutant and the
averaging period are referred to as the allowable PSD increments. The allowable air emissions increment
limits are dependent on the land-use classification of the area. There are three area classifications. Each
classification differs in terms of the amount of growth it would permit before significant air quality
deterioration would be deemed to occur. Class | areas have the smallest increments and thus allow only a
small degree of air quality deterioration. Class Il areas can accommodate normal well-managed industrial
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growth. Class Ill areas have the largest increments and thereby provide for a larger amount of
development than either Class I or Class Il areas. Congress established certain areas (e.g., wilderness
areas and national parks) as mandatory Class | areas (40 CFR 51.166(e); NPS 2011). Table 3.1-4 presents
the maximum allowable increase in pollutant concentration above a baseline concentration for each of the
Class area designations.

Table 3.1-4. Air Pollutant Prevention of Significant Deterioration

Increments for Class |, I, and Ill Areas
. . Maximum Allowable Increase (ug/ms)
Pollutant Averaging Period
ging Class | Area Class Il Area Class lll Area
3-hour 25 512 700
SO, 24-hour 5 91 182
Annual 2 20 40
NO; Annual 25 25 50
24-hour 2 18
PMas
Annual 1 4 8
24-hour 8 30 60
PM1o
Annual 4 17 34

Source: 40 CFR 51.166

NO, = nitrogen dioxide; PM,s = particulate matter with an aerodynamic diameter of 2.5 microns or less;
PMyo = particulate matter with an aerodynamic diameter of 10 microns or less; SO, = sulfur dioxide;
pg/me = micrograms per cubic meter

The closest PSD Class | areas to the energy center are the Mingo Wilderness Area in Missouri and the
Mammoth Cave National Park in Kentucky. Both are located more than 180 miles from the Meredosia
Energy Center, which exceeds the distance within which USEPA typically requires Class | area protection
provisions (i.e., a distance of 62 miles [100 kilometers]). Because of this distance, air quality impacts to
Class | areas are not expected from the FutureGen 2.0 Project; therefore, effects to Class | areas are not
discussed further in this air quality analysis. All air regions within the ROI of the FutureGen 2.0 Project
are designated Class Il areas, with moderate pollution increases allowed.

Operating Permits

Under state and federal Title V (CAA Permit Program) regulations, a Title V Significant Permit
Modification is required for facilities whose increase in emissions exceeds the thresholds outlined in
Table 3.1-3. In addition, a Significant Permit Modification would be required if it became necessary to
establish federally-enforceable limitations to reduce potential emissions below the thresholds. A minor
permit modification would be required if emissions were below the thresholds and a federally-enforceable
limit was not necessary. Submission of an application for these permit modifications would be required
within one year of the first operation of a new emissions source.

The Title V permit ensures that a plant’s emissions are in compliance with all federal CAA and state
regulations. When the state issues a Title V permit, it assures that the permit includes sufficient
monitoring, recordkeeping, and reporting requirements such that compliance with all relevant air quality
standards and regulations can be determined, and thus satisfies the Illinois State Implementation Plan.

The Meredosia Energy Center Title VV Operating Permit (called a CAA Permit Program permit in Illinois)
was originally issued in September 2005 but was appealed to the Illinois Pollution Control Board by
Ameren. As a result of the appeal, Ameren was granted a stay of the permit and the permit never took
effect. Ameren is currently in negotiation with the IEPA to resolve the issues identified in the appeal of

AIR QUALITY 3.1-8



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

the permit so that a Title VV Operating Permit can be put into effect. Until the appeal is resolved and the
stay is lifted by the Illinois Pollution Control Board, IEPA cannot modify the Title VV Operating Permit.

Also under the CAA Permit Program, the facility would be required to meet the requirements of Title IV,
the Acid Rain Permit Program (40 CFR 72) that establishes limitations on sulfur dioxide and nitrogen
oxides emissions, and requirements for permitting, monitoring, reporting, and compliance.

Other Requirements

In addition to the permitting requirements to construct and operate new or modified emissions sources,
New Source Performance Standards (40 CFR 60) and National Emission Standards for Hazardous Air
Pollutants (NESHAPs) (40 CFR 63) set emissions and control standards for categories of stationary
emissions sources of both criteria pollutants (i.e., New Source Performance Standards) and HAPs
(i.e., NESHAPS). New Source Performance Standards are promulgated by USEPA for criteria pollutant
emissions from new, modified, and reconstructed sources in certain source categories. NESHAPs are
emissions standards for HAPs from both existing and new sources from certain source categories. This
program sets uniform emissions limitations for many industrial sources such as boilers and stand-by
generators. On February 16, 2012, USEPA issued a NESHAP and New Source Performance Standard
applicable to coal-fired electric utility steam generating units. Parts of these rules related to startup and
shutdown, and monitoring provisions were stayed until USEPA completes a reconsideration review of
these rules. Other relevant requirements of the CAA include the Chemical Accident Prevention Act
(40 CFR 68) that requires development of a risk management plan for stationary sources having more
than threshold quantities of regulated toxic and flammable chemicals; and the Compliance Assurance
Monitoring Rule (40 CFR 64) that requires monitoring and reporting of operation and maintenance of
emissions control devices to assure compliance with emissions standards. See Chapter 5, Regulatory and
Permit Requirements, for further descriptions of these provisions.

3.1.2 Affected Environment
3.1.2.1 Meredosia Energy Center
Existing Air Quality for Morgan County

The Meredosia Energy Center is located in Morgan County, Illinois, in the west central part of the state,
approximately 48 miles west of Springfield. The majority of Morgan County consists of agricultural land
used for growing row crops, scattered small communities such as Meredosia, and the larger town of
Jacksonville. There are a total of seven major or synthetic minor sources permitted in Morgan County,
including: Ach Food Company Inc., AGI North America LLC, Ameren Energy Generating Company,
Celanese, Jacksonville Developmental Center, Panhandle Easter Pipeline Company, and United Gilsonite
Laboratories (USEPA 2011c). Other potential sources of air pollution would include sources in
neighboring counties as well as activities, including vehicular traffic, in nearby towns of Jacksonville and
Springfield.

The IEPA Bureau of Air operates monitoring sites throughout the state that are used to monitor ambient
air quality and determine whether areas or regions comply with all of the NAAQS. No ambient air
monitoring stations are maintained by USEPA or IEPA in Morgan County. The ambient air quality
monitoring stations within an approximate 50-mile radius are located in Adams, Jersey, Macoupin, and
Sangamon counties, all within the West Central Illinois Intrastate AQCR 75. The pollutants measured by
these monitoring stations include ozone, carbon monoxide, sulfur dioxide, lead, PMy,, and PM,s. No
ambient monitoring stations for nitrogen dioxide exist within AQCR 75.

DOE performed a review of monitoring stations for each pollutant to determine average existing air
quality data for the project region. Based on their location within the same AQCR and their relative
proximity to the energy center, the Quincy (Adams County), Jerseyville (Jersey County), Nilwood

! This rule is also known as the Utility Maximum Achievable Control Technology (MACT) rule.
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(Macoupin County), and Springfield (Sangamon County) monitors were determined to be most
appropriate for use in setting the background concentrations for all pollutants except nitrogen dioxide. For
nitrogen dioxide, the St. Genevieve County, Missouri, location was chosen based upon its
representativeness to the site as compared to the nitrogen dioxide monitoring locations in Illinois, which
are located in the major metropolitan areas of Cook County (metropolitan Chicago) and East St. Louis.

Table 3.1-5 presents a listing of these stations and Figure 3.1-2 shows their locations. Table 3.1-6 presents
average regional monitoring data for each criteria pollutant. Concentrations are presented for the closest
monitoring station(s) that measures that particular pollutant. If multiple monitoring stations are nearly
equidistant from the Meredosia Energy Center, the concentrations from these monitoring stations are
averaged. Because localized ambient air quality depends on many factors, such as location and types of
source emissions and air mixing patterns, these average regional data shown in Table 3.1-6 may not be
truly reflective of actual air quality in and around the Meredosia Energy Center. These estimates serve to
represent general regional air quality and were not used in the emissions modeling discussed in Section
3.1.3.2. Ameren obtained background concentrations from IEPA for permit-related emissions modeling.
All measured pollutant levels for the Morgan County region are currently (2010) below the NAAQS
primary standards.

Table 3.1-5. Air Monitoring Stations Used to Characterize Ambient Air for FutureGen 2.0 Project

Downwind Distance to the
Pollutant Site ID City County Direction to Energy Center
Monitor (miles)

CcOo 171670008 Springfield Sangamon East 49
NO, 291860005 B&;‘g‘;guerge St(ﬁgggl‘ﬂ%"e South 133
O3 171670010 Springfield Sangamon East 51
O3, PM325 170010007 Quincy Adams West 41
O3, PM2s 170831001 Jerseyville Jersey South 51
O3, PMyg, SO, 171170002 Nilwood Macoupin Southeast 50
Pb 171430037 Peoria Peoria Northeast 78
PM_ 5 171570012 Springfield Sangamon East 49
SO, 171670006 Springfield Sangamon East 52

Sources: IEPA 2011a; MDNR 2012
CO = carbon monoxide; NO, = nitrogen dioxide; O; = ozone; Pb = lead; PM,s = particulate matter with an aerodynamic diameter of
2.5 microns or less; PMyo = particulate matter with an aerodynamic diameter of 10 microns or less; SO, = sulfur dioxide

Air Quality Index

The closest location to the Meredosia Energy Center, and to Morgan County, for which the AQI was
measured is the Springfield metropolitan area, located approximately 48 miles to the east of Meredosia. In
2010, Springfield recorded 75.3 percent of the days with a good AQI and 24.7 percent of the days with a
moderate AQI (see Table 3.1-2). There were no recorded days with an unhealthy AQI (IEPA 2011a).
However, it must be noted that this AQI for metropolitan Springfield is not necessarily representative for
the ROI around the rural region of Meredosia.

Existing Operations, Emissions, and Air Permits for Meredosia Energy Center

The Meredosia Energy Center began operation in 1948, with equipment and configuration changes in the
succeeding years. As discussed in Section 2.4.1, energy center operations were suspended at the end of
2011; therefore, the information and data presented in this section are based on configuration and
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operations before the energy center suspended operation. The energy center includes four generating units
(Units 1 through 4), which were supplied with steam from six boilers. When they were operational,
Boilers 1 through 5 were coal-fired; Boiler 6 was oil-fired. Boiler 6 was the only boiler located outside
and not enclosed within a building. Units 1 and 2 (Boilers 1, 2, 3, and 4) were removed from service on
November 9, 2009. Unit 3 (Boiler 5) and Unit 4 (Boiler 6) were removed from service on January 1,
2012. The air permits for all these sources are currently active. Unit 3 has a nominal-rated generating
capacity of 229 MWe (203 MWe net). Unit 4 was placed in service in 1975 and has a generating capacity
of 210 MWe (166 MWe net). The six boilers are served by three emissions stacks. A combined stack
serving Boilers 1, 2, 3 and 4 (Units 1 and 2) is the tallest at 526 feet; the stack serving Unit 3 is 301 feet
tall; and the stack serving Unit 4 is 184 feet tall.

Table 3.1-6. Air Monitoring Data Used to Characterize Ambient Air for FutureGen 2.0 Project

Pollutant A\/Pegﬁgijng Station® 2O,g\gglerage Conc:gggtions for Yeag;lo
CO 1-hour Springfield 2.3 ppm 2.7 ppm 1.7 ppm
8-hour Springfield 1.4 ppm 1.2 ppm 1.3 ppm
NO,° 1-hour Bonne Terre (Missouri) 0.024 ppm 0.031 ppm 0.034 ppm
Annual Bonne Terre (Missouri) 0.0030 ppm O§p0r7214 0.0025 ppm
O3 8-hour Regional averaged 0.070 ppm 0.067 ppm 0.066 ppm
Rolling
Pb 3-month Peoria 0.01 pug/m® 0.01 pg/m? 0.01 pug/m®
average
PMas 24-hour® Regional average' 26.7 ug/m* 24.2 ug/m? 21.3 ug/m®
Annual Regional average' 11.4 pug/m?® 10.8 pg/m® 10.2 pug/m?
PMio 24-hour Nilwood 33 ug/m3 28 pg/m3 32 ug/m3
SO, 1-hour Regional average® 0.074ppm 0.059 ppm 0.040 ppm
3-hour Regional average® 0.103 ppm 0.020 ppm 0.041 ppm

Sources: IEPA 2011a; IEPA 2010a; IEPA 2009; MDNR 2012; USEPA 2011d

* Concentrations are presented for the closest monitoring station(s) that measures that particular pollutant. If multiple monitoring stations are
nearly equidistant from the Meredosia Energy Center, the concentrations from these monitoring stations are averaged.

- Reported values in this table represent averages of highest sample concentrations measured for the year. These concentrations do not
necessarily correspond directly to the values used as representative background in modeling analysis.

 The only monitoring stations in Illinois for NO, are located in metropolitan areas around Chicago and St. Louis; therefore, the
St. Genevieve County, Missouri, location was chosen. Additionally, the 2010 NO, data is through the third quarter since the instrument
shutdown in September 2010.

" For a representative concentration, Oz (3-year average of the fourth-highest daily maximum 8-hour average concentration) is reported as an
average of measurements from Quincy, Jerseyville, Nilwood, and Springfield monitoring stations. The 1-hour O; standard was revoked
effective June 15, 2005, for all areas in Illinois (40 CFR 81.314).

" USEPA determines compliance with the NAAQS for PM, 5 by the 3-year average of the annual 98" percentile concentrations. The 98"
percentile 24-hour concentrations are shown.

* For a representative concentration, 24-hour PM,s (98" percentile values of highest samples) and annual mean are reported as averages from
Quincy, Jerseyville, and Springfield monitoring stations.

- For a representative concentration, 1-hour SO, (3-year average of the 99" percentile of the daily maximum 1-hour average) and 3-hour SO,
(highest sample) are reported as an average of measurements from Nilwood and Springfield monitoring stations.

CO = carbon monoxide; NAAQS = National Ambient Air Quality Standards; NO, = nitrogen dioxide; O3 = ozone; Pb = lead,;

PM, s = particulate matter with an aerodynamic diameter of 2.5 microns or less; PMy, = particulate matter with an aerodynamic diameter of

10 microns or less; ppm = parts per million; SO, = sulfur dioxide; pg/m*® = micrograms per cubic meter; USEPA = U.S. Environmental

Protection Agency
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Table 3.1-7 presents the reported stack emissions for 4 years of operation (2007 through 2010) prior to the
suspension of operations at the energy center at the end of 2011. The energy center also generated indirect
emissions due to mobile sources, including onsite coal and ash handling equipment; trucks, train
locomotives, and tugboats used to deliver and remove materials and waste from the property; as well as
privately-owned vehicles used by workers.

Table 3.1-7. Meredosia Energy Center Emissions for Recent Years

Source Emissions Reported by Year (tpy)

Pollutant

2007 2008 2009 2010
CO 287.83 223.88 82.99 124.84
NOy 3,171.60 2,538.90 819.90 786.40
PM 288.20 211.32 64.92 83.86
PM_ 5 15.95 11.56 3.59 4.64
PM1o 109.23 78.38 22.44 28.17
SO, 11,388.40 8,016.40 2,145.80 2,465.80
VOCs 40.19 31.24 11.58 17.41

CO = carbon monoxide; NOy = nitrogen oxides; PM = particulate matter; PM, s = particulate matter with an
aerodynamic diameter of 2.5 microns or less; PMy, - particulate matter with an aerodynamic diameter of
10 microns or less; SO, = sulfur dioxide; tpy = tons per year; VOCs = volatile organic compounds

Existing Cooling Tower Emissions

Cooling towers are heat exchangers used to cool liquids in industrial processes by evaporating water and
thereby transferring the heat to the air passing through the cooling tower and releasing the heat to the
atmosphere. Some of the liquid water evaporates, and some becomes entrained in the air stream and is
carried out of the tower as “drift” droplets. Since water droplets generally contain the same dissolved
solids as the water circulating in the tower, these solids can be carried out of the tower in the drift. When
the drift droplets evaporate before being deposited, they produce particulate matter emissions
(USEPA 1995a).

Historical operations of the Meredosia Energy Center used a cooling tower to cool the water used in the
electrical generation process in Unit 4. Mechanical draft cooling towers can produce some adverse
environmental effects due to the liquid water plume coming directly from the tower (drift), as well as
from the secondary liquid water formation caused by the condensation of water vapor (“fogging”). These
adverse effects include: fogging at ground level and ice build-up, deposition of dissolved salt particles,
and local shading of the sun due to a visible plume (Holzman 2010).

In 2010, the Illinois Department of Transportation (IDOT) evaluated proposed alternative alignments for
Illinois Route 104 over the Illinois River in the vicinity of the Meredosia Energy Center. As part of their
environmental assessment, IDOT analyzed the impacts of cooling tower emissions from the Meredosia
Energy Center. One of the alternatives (Alternative #9) in this study involved constructing a new bridge
across the Illinois River landing approximately 700 feet north of the Unit 4 cooling tower at the
Meredosia Energy Center (IDOT 2011). As part of the impact analysis, IDOT evaluated the potential for
fogging, icing, and other impacts to the proposed bridge resulting from operations of the existing cooling
tower. IDOT conducted dispersion modeling analysis using the Seasonal/Annual Cooling Tower Impact
(SACTI) model (Version 11-01-90) to evaluate the following impacts (Holzman 2010):

e Frequency of occurrence of cooling tower plume heights, plume lengths, and plume radii;
e Frequency of occurrence and special distribution of ground-level fogging and rime ice deposition;
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e Special distribution and rate of salt deposition; and

e Frequency and extent of plume shadowing effects.

Although the cooling tower at the Meredosia Energy Center did not operate during winter months (since
Unit 4 was only used as a summer peaking unit), the SACTI model analysis assumed the cooling tower
operated 24 hours per day, 7 days per week, 365 days per year. The IDOT assessment concluded that
continuous operation of the cooling tower at the Meredosia Energy Center would have generated fog and
rime icing impacts predominantly downwind to the southeast of the tower. The maximum hours of
fogging in any one location were estimated by SACTI to be 15.4 hours per year on average, with the
maximum occurring at 200 meters, extending to a maximum distance of approximately 900 meters to the
southeast. SACTI predicted less than 1 hour of fogging per year to the northwest. The maximum hours of
rime icing were estimated to be 6 hours per year on average, with the maximum occurring 200 meters
downwind to the southeast of the tower. At 700 feet north of the Unit 4 cooling tower (proposed bridge
location), fog and rime ice were projected to occur only 1 hour over a 5-year period, and salt and water
deposition could occur when the cooling tower was operating. Plume shadowing and related solar energy
loss were not shown to be significant (Holzman 2010).

3.1.2.2 CO; Pipeline, CO, Storage Study Area, and Educational Facilities

The existing ambient air quality for Morgan County is discussed under Section 3.1.2.1. The region around
and within the pipeline corridor from the energy center to the CO, storage study area consists mainly of
agricultural land used for growing row crops, scattered small communities, and the larger town of
Jacksonville. The area within the CO, storage study area is also predominantly agricultural. The croplands
in these regions are not highly susceptible to wind erosion and, most of the time, would not present a
source of wind-blown particulates or dust. However, cultivation and tilling of the soil may cause some
dust suspension or render the soil more susceptible to wind erosion for short periods of time. The
educational facilities are expected to be located in or near Jacksonville.

3.1.3 Impacts of Proposed Action
3.1.3.1 Construction Impacts

DOE estimated potential emissions associated with construction of the oxy-combustion facility, the CO,
pipeline, the injection wells, and the educational facilities by considering the likely construction
equipment and operating schedules, estimated area and duration of land disturbance, estimated number of
construction worker vehicle trips, and truck trips for material deliveries and waste removal. DOE
estimated the construction emissions using USEPA models and methods:

e Construction Equipment Emissions: estimated tailpipe emissions from the variety of internal
combustion equipment using USEPA’s NONROAD model (USEPA 2008a, USEPA 2010a)
based on the equipment type (horsepower) and hours of operation.

e Vehicle Emissions: estimated tailpipe emissions from worker vehicles and delivery trucks
traveling to and from the sites using USEPA’s Motor Vehicle Emission Simulator (MOVES)
model (USEPA 2012b) based on the vehicle types and miles traveled.

o Fugitive Dust Emissions: estimated fugitive dust emissions resulting from excavation, soil
storage and handling, traffic over unpaved onsite roads, and earthwork, using standard USEPA
methods (USEPA 1995a; USEPA 2005a; USEPA 2005b).

The construction emissions for each of the various project components (energy center, pipeline, injection
wells, and educational facilities) are presented separately below, followed by a collective tabulation and
discussion of total construction emissions and their impacts. Emissions of CO, during construction are
presented and discussed in Section 3.2, Climate and Greenhouse Gases.
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Meredosia Enerqgy Center

The FutureGen 2.0 Project would involve the construction of an advanced oxy-combustion facility at the
Meredosia Energy Center. The construction would include installation of new energy center components,
new access roads, as well as improvements to the existing coal handling, process water and wastewater,
and electrical and control systems, as described in Section 2.4.

Conventional construction methods would be used. The construction of the oxy-combustion facility
would take place over approximately 42 months beginning in early 2014 and extending through the
middle of 2017, with the peak in number of construction workers occurring between June through
December of 2015. The last 12 months of construction would overlap with a 1-year commissioning and
startup effort. The Alliance developed a list of estimated construction equipment required, and hours of
operation of each, along with the anticipated amount of gasoline or diesel that each piece would consume.
Based on these assumptions, DOE calculated the total criteria pollutant emissions resulting from
construction activities at the Meredosia Energy Center. DOE also calculated the tailpipe emissions from
the worker vehicles and delivery and waste trucks that would be associated with project construction (see
Section 3.13, Traffic and Transportation, for discussion of vehicle traffic). Table 3.1-8 presents these
estimated emissions resulting from construction of the oxy-combustion facility at the Meredosia Energy
Center.

Table 3.1-8. Equipment and Vehicle Emissions for Construction at Meredosia Energy Center

Emissions (tons)

(6{0) NOy PMio PM; s SO, VOCs

Equipment Tailpipe 51 92 9 8 3 9
Emissions® ¢
Eug_ltlv_e ngst NA NA 531 40 NA NA

missions
Vehicle Tailpipe 53 16 1 0 0 2
Emissions®
Total 104 108 541 48 3 11

* Based on estimated construction equipment list, hours of use, and amount of gasoline and diesel used per type of equipment.

- Emissions factors derived for construction equipment using NONROAD USEPA emissions model, assuming average values across Morgan
County (USEPA 2008a) and load factors (USEPA 2010a).

* PM_5 is assumed to be 0.97 of PM;, for exhaust (USEPA 2010b).

- Fugitive dust emissions estimates based on 164 acres of land disturbance, during an average disturbance of 6 months. Total suspended
particles = 1.2 tons/acre/month (USEPA 2012c AP-42, 13.2.3.3). PMy, is 0.45 of total suspended particles (USAF 2003, USEPA 2012c
AP-42 13.2.2.2). PM,5 = PM1c*0.15(1 - capture fraction) (USEPA 2005b). Capture fraction for agricultural areas is 0.25 (USEPA 2005a).
While the impacted area could reach 164 acres, it is not expected that land disturbance would cover the entire area, and the 6-month
duration of disturbance at any one location is a conservative average estimate, as some areas would be disturbed for shorter durations and
others for longer durations.

® Vehicle emissions calculated using the USEPA MOVES model, version 2010b (USEPA 2012b). Assumed that energy center workers
would travel primarily on local roads while trucks would travel primarily on highways. Note that vehicle tire wear and brake wear
emissions are also included under PMy, and PM, 5. See Total Construction Emissions for further discussion of impacts from diesel exhaust.

CO = carbon monoxide; NA = not applicable; MOVES = Motor Vehicle Emission Simulator; NOy = nitrogen oxides; PM,s = particulate

matter of diameter 2.5 microns or less; PMyo = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; USEPA = U.S.

Environmental Protection Agency; VOCs = volatile organic compounds

o

o

a

CO, Pipeline

The CO, pipeline route would begin at the Meredosia Energy Center and extend to the CO, injection
wells. Construction of the pipeline and ROW would be accomplished with typical construction methods,
within a construction easement of 80 to 100 feet wide depending on the terrain. Construction would
involve clearing and grading, trenching, pipe stringing, welding and coating pipe, lowering pipe into
trench and backfilling, testing, and land restoration. Some of the pipeline corridor would be within
existing utility or highway ROWSs, such that clearing and grading would not be necessary. However, for
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the purposes of impact analysis, DOE took a conservative approach in estimating construction emissions
by assuming that any particular section of the ROW would be disturbed for approximately 2 months total,
as the construction progressed along the pipeline length. Additionally, DOE assumed that all portions of
pipeline construction would involve clearing and grading.

DOE estimates that construction of the pipeline from the Meredosia Energy Center to the injection wells
would take approximately 3 to 4 months. Pipeline construction would require up to approximately
300 workers throughout the whole construction project, with varying schedules and locations.

DOE calculated tailpipe emissions originating from the construction equipment, as well as fugitive dust
emissions generated from mechanical disturbance of the surface and excavated material. DOE also
calculated the tailpipe emissions from the worker vehicles and the delivery and waste trucks that would be
associated with the project construction (see Section 3.13, Traffic and Transportation, for discussion of
vehicle traffic). Table 3.1-9 summarizes the calculated estimated emissions for construction of the CO,
pipeline to the injection wells.

Table 3.1-9. Equipment and Vehicle Emissions for Construction of CO, Pipeline
Emissions (tons)

Cco NOy PMyo PM,. SO, VOCs
Equipment Tailpipe 13 27 3 2 1 3
Emissions® ™ ¢
Fugitive Dust NA NA 302 34 NA NA
Emissions
Vehicle Tailpipe 7 18 1 1 0 1
Emissions®
Total 20 45 306 37 1 4

* Based on estimated construction equipment list and durations of use. Assumes equipment would be operated 6 days per week for 4 months.

- Emissions factors derived for construction equipment using NONROAD USEPA emissions model, assuming average values across Morgan
County (USEPA 2008a) and load factors (USEPA 2010a).

- NONROAD total PM calculation is PMy, value. PM; s is assumed to be 0.97 of PM;, for exhaust (USEPA 2010b).

- Fugitive dust emissions estimates based on an approximate 280 acres of land disturbance occurring in an 80-foot construction ROW
(assuming longest estimated route), during an average disturbance of 2 months per portion of pipeline. Total suspended particles = 1.2
tons/acre/month (USEPA 2012c AP-42, 13.2.3.3). PMy is 0.45 of total suspended particles (USAF 2003; USEPA 1995a).
PM,s = PMo*0.15(1 - capture fraction) (USEPA 2005b). Capture fraction for agricultural areas is 0.25 (USEPA 2005a).

¢ Vehicle emissions calculated using the USEPA MOVES model, version 2010b (USEPA 2012b). Assumed that energy center workers
would travel primarily on local roads while trucks would travel primarily on highways. Note that vehicle tire wear and brake wear
emissions are also included under PMy, and PM, 5. See Total Construction Emissions for further discussion of impacts from diesel exhaust.

CO = carbon monoxide; MOVES = Motor Vehicle Emission Simulator; NA = not applicable; NOy = nitrogen oxides; PM,s = particulate

matter of diameter 2.5 microns or less; PMyo = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; USEPA = U.S.

Environmental Protection Agency; VOCs = volatile organic compounds

=3

o

o

CO, Storage Study Area

The CO, injection well site(s) would consist of the wells, associated buildings, roads, and other
components as described in Section 2.5.2. DOE calculated exhaust emissions originating from the
construction and drilling equipment, as well as the fugitive dust emissions generated in the construction
area. DOE calculated the potential emissions assuming deep injection (and monitoring) wells would
require drilling operations 24 hours a day, 7 days a week for 100 days; and shallow monitoring wells
would require drilling operations 24 hours a day for 10 days. Other equipment used in construction of the
injection well site(s) would include tractors, excavators, bulldozers, pumps, diesel generators, service
vehicles, and delivery vehicles.

DOE calculated tailpipe emissions originating from the construction equipment, as well as fugitive dust
emissions generated from mechanical disturbance of the surface and excavated material. DOE also
calculated the tailpipe emissions from the worker vehicles and the delivery and waste trucks that would be
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associated with the project construction (see Section 3.13, Traffic and Transportation, for discussion of
vehicle traffic). Table 3.1-10 summarizes the calculated emissions for construction of the injection wells
and associated site buildings and access roads.

Table 3.1-10. Equipment and Vehicle Emissions for Construction of Injection Well Site(s)

Emissions (tons)

CO NOx PMio PM2s SO, VOCs
CO; Injecporl’\l/)\’lcell Site(s) 59 246 17 16 14 19
Construction
Fugitive Dust Emissions® NA NA 160 18 NA NA
Vehicle Tailpipe 8 17 1 1 0 1
Emissions
Total 67 263 178 35 14 20

# Construction equipment estimates include type and hours of operation used during construction of all injection and monitoring wells and
also construction of access roads and drilling pads. Assumptions account for two deep injection wells, seven deep monitoring wells (drilling
24 hours a day for 100 days), and three shallow wells (drilling for 24 hours a day for 10 days).

" Equipment estimates for construction of site control building, two well maintenance buildings, a booster pump building, a parking lot, and
access roads.

- Emissions factors derived for construction equipment using NONROAD 2008a, USEPA emissions model, assuming average values for
Morgan County (USEPA 2008a), and load factors (fraction of available power) from USEPA 2010a. NONROAD total PM calculation is
PM; value. PM; 5 is assumed to be 0.97 of PM,, for exhaust (USEPA 2010b).

- Fugitive dust emissions estimates based on total approximate land disturbance of 90 acres for injection and monitoring wells and associated
facilities including access roads, during an average disturbance of 3.3 months (100 days). Total suspended particles = 1.2 tons/acre/month
(USEPA 2012c AP-42, 13.2.3.3). PMy, is 0.45 of total suspended particles (USAF 2003; USEPA 1995a). PM,s = PM;,*0.15(1 - capture
fraction) (USEPA 2005b). Capture fraction for agricultural areas is 0.25 (USEPA 2005a).

¢ Vehicle emissions calculated using the USEPA MOVES model, version 2010b (USEPA 2012b). Assumed that energy center workers
would travel primarily on local roads while trucks would travel primarily on highways. Note that vehicle tire wear and brake wear

emissions are also included under PMy, and PM, 5. See Total Construction Emissions for further discussion of impacts from diesel exhaust.

Note: Emissions calculations for the end-of-pipeline spurs within the storage study area are included in the total pipeline calculations

presented in Table 3.1-9.

CO = carbon monoxide; CO, = carbon dioxide; MOVES = Motor Vehicle Emission Simulator; NA = not applicable; NOy = nitrogen oxides;

PM,s = particulate matter of diameter 2.5 microns or less; PMy, = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide;

USEPA = U.S. Environmental Protection Agency; VOCs = volatile organic compounds

o

o

o

Educational Facilities

The project would include construction of visitor, research, and training facilities that are proposed to be
located near Jacksonville. These facilities could involve new construction, rehabilitation of existing
structures, or a combination. Because the location and configuration of these buildings is currently
unknown, DOE estimated emissions based on the most conservative scenario, which would be
construction of new facilities.

DOE calculated tailpipe emissions originating from the construction equipment, emissions from worker
and delivery vehicles, as well as fugitive dust emissions generated from mechanical disturbance of the
surface and excavated material. Table 3.1-11 summarizes the calculated emissions for construction of the
educational facilities.
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Table 3.1-11. Equipment and Vehicle Emissions for Construction of Educational Facilities
Emissions (tons)

CcoO NOy PM1o PMs s SO, VOCs
S e g : : o
Fugitive Dust Emissions® NA NA 6 1 NA NA
Vehicle Tailpipe
Emissions® 4 e L ¢ L L
Total 5 5 6 1 0 0

»

" Tailpipe emissions based on 52 weeks to construct.

- Emissions factors derived for construction equipment using NONROAD 2008a, USEPA emissions model, assuming average values for
Morgan County (USEPA 2008a), and load factors (fraction of available power) from USEPA 2010a.

- NONROAD total PM calculation is PMy, value. PM, s is assumed to be 0.97 of PM;, for exhaust (USEPA 2010b).

- Fugitive dust emissions estimates based on 3.5 acres of land disturbance, during an average disturbance of 3 months. Total suspended
particles = 1.2 tons/acre/month (USEPA 2012c AP-42, 13.2.3.3). PMy, is 0.45 of total suspended particles (USAF 2003; USEPA 1995a).
PM_s = PMg*0.15(1 - capture fraction) (USEPA 2005b). Capture fraction for agricultural areas is 0.25 (USEPA 2005a).

 Vehicle emissions calculated using the USEPA MOVES model, version 2010b (USEPA 2012b). Assumed that energy center workers
would travel primarily on local roads while trucks would travel primarily on highways. Note that vehicle tire wear and brake wear
emissions are also included under PMyo and PM;s.

CO = carbon monoxide; MOVES = Motor Vehicle Emission Simulator; NA = not applicable; NOy = nitrogen oxides; PM,s = particulate

matter of diameter 2.5 microns or less; PMyo = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; USEPA = U.S.

Environmental Protection Agency; VOCs = volatile organic compounds

=3

o

a

Total Construction Emissions

Table 3.1-12 presents the total estimated construction emissions for the proposed project based on the
preliminary project design and conservative assumptions regarding activity levels and duration. DOE
believes that these calculated total emissions represent conservative overestimates of actual potential
emissions. Because Morgan County is in attainment for all criteria pollutants, CAA conformity
requirements are not applicable, and thus there are no construction emissions thresholds that pertain to the
construction phase of this project. Emissions from construction activities would be short term in nature,
and would be expected to have only a minor impact on local air quality. These emissions would be
concentrated at the construction sites and would steadily decrease with distance. Fugitive dust emissions
consisting of larger particulates would be greatest during land-disturbance activities and would generally
deposit within several hundred feet of the construction areas.

Construction equipment and vehicles that operate on diesel fuel produce exhaust that has been associated
with several health-related concerns, particularly from emissions of particulate matter, nitrogen oxides,
sulfur oxides, and HAPs. Diesel exhaust is a complex mixture of hundreds of constituents in either a gas
or particle form resulting from the complete and incomplete combustion of fuel and small amounts of
engine oil. Pollutant concentrations from diesel emissions during construction of the FutureGen 2.0
Project would be concentrated at the construction sites and would decrease with distance. DOE
anticipates the resultant adverse impacts would be minor, as the construction duration is short term, and
the sites are not in direct proximity to sensitive populations or at locations with severe existing pollutant
concentrations such that the project would contribute to a cumulative impact.

Construction-related emissions would be further reduced with the implementation of industry standard
BMPs, including control of vehicle speeds, minimizing or stabilizing exposed areas to reduce wind
erosion, wetting of exposed areas and roads with water or appropriate surfactants, reducing or eliminating
equipment idling time, and using properly maintained equipment.
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Table 3.1-12. Total Construction Emissions

Emissions (tons)*”

CO NOy PMyg PMzs SO, VOCs
(I:);é-lﬁ:;mbustion 104 108 541 48 3 11
CO;, Pipeline 20 45 306 37 1 4
Injection Well Site(s) 67 263 178 35 14 20
Educational Facilities 5 5 6 1 0 0
Total 196 421 1,031 121 18 35

* Total emissions include equipment tailpipe, fugitive dust, and vehicle tailpipe emissions.

P See Section 3.2, Climate and Greenhouse Gases, for discussion of CO,-eq.

CO = carbon monoxide; CO, = carbon dioxide ; CO,-eq = carbon dioxide equivalent; NOy = nitrogen oxides; PM,s = particulate matter of
diameter 2.5 microns or less; PMyo= particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; VOCs = volatile organic
compounds

3.1.3.2 Operational Impacts
Meredosia Energy Center

As described in Section 2.4, the FutureGen 2.0 Project intends to repower the energy center utilizing and
modifying various existing equipment as well as implementing new equipment and processes. The
purpose of the proposed project would be to establish a coal-fired electrical generating facility that uses
oxy-combustion technology and state-of-the-art flue gas scrubbing technology to minimize criteria
pollutants, as well as capture at least 90 percent of the GHGs that would otherwise be emitted.

Emissions Analysis

This section describes the emissions calculations and analysis using current baseline conditions with the
energy center no longer in operation, as well as using historical baseline conditions prior to the 2011
suspension of operations of the energy center. In addition to emissions from the oxy-combustion boiler
and compression and purification unit, emissions would also be generated by the auxiliary boiler, the
emergency diesel generator, as well as fugitive emissions from conveyance and transfer of the process
materials and waste (coal, ash, lime, and trona), cooling towers, and truck traffic on the haul roads. Table
3.1-13 lists the units associated with the project and whether these units are new or existing.

The FutureGen 2.0 designers have calculated emissions for the oxy-combustion facility based on
projected operating characteristics for the original configuration of the proposed energy center operating
at 200 MWe. These estimated emissions were reported in the construction permit application to the IEPA
in February 2012. The estimated emissions were based on the conservative assumption that the energy
center would operate 8,760 hours per year and with worst-case emissions rates. These conservative
assumptions include the scenarios whereby the oxy-combustion boiler would operate at maximum load
when the compression and purification unit is processing flue gas, at a minimum of 50 percent of the
time. When the compression and purification unit is not processing flue gas (e.g., startup and compression
and purification unit downtime), a 45-percent load was assumed, with associated emissions rates.
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Table 3.1-13. Meredosia Energy Center Proposed Emissions Units

Emissions Unit New or Existing
Oxy-Combustion Boiler New
Auxiliary Boiler New

Ash Transfer New
Compression and Purification Unit (CPU) New

Lime Transfer New
Trona Transfer New
Cooling Towers New

Coal Transfer and Conveying Existing
Haul Roads Existing

Table 3.1-14 presents a summary of the estimated project emissions as presented in the construction
permit application. These data reflect estimated emissions during operations at the energy center, and also
include emissions of an emergency generator that would operate at the CO, injection well site(s)
(Ameren 2012).

The emissions presented in Table 3.1-14 reflect a gross generating capacity of 200 MWe as reflected in
the February 2012 construction permit application. The FutureGen 2.0 designers have since lowered the
oxy-combustion facility to a capacity of 168 MWe. The reduced project design would result in lower
emissions than those reported in Table 3.1-14, which will be reflected in a revised permit application.

Table 3.1-14. Project Emissions Summary during Proposed Operations
Emissions (tpy)

Emissions Unit

SO, NOy CcO PM3g PM_ 5 VOCs
CPU 1.7 62.0 1,265.0 0.0 0.0 30.2
Oxy-Combustion Boiler 289.7 1,417.0 --- 21.0 21.0 ---
Auxiliary Boiler 0.1 3.0 1.1 0.9 0.9 0.1
Coal Transfer and Conveying --- - 74.7 6.1
Ash Transfer 0.3 0.1
Limestone Transfer --- - 0.4 0.1
Trona Transfer -—- --- 0.1 0.0 ---
Gypsum Transfer --- - 0.0 0.0
Cooling Towers --- 6.5 6.5 ---
Haul Roads 0.7 0.2
Total Operational Project 292 1,482 1,266 105 35 30.3

Emissions® ™ ¢

Source: Ameren 2012

* The data in this table reflect a generating capacity of 200 MWe as presented in the February 2012 construction permit application (Ameren
2012); 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.

® The emissions data presented in this table represent scenarios presented in the construction permit application (Ameren 2012). Project
emissions are based on continuous operation (8,760 hours per year) and conservatively high hourly emissions rates.

¢ These emissions are for stationary source emissions.

CO = carbon monoxide; CPU = Compression and Purification Unit; NOy, = nitrogen oxides; PM,s = particulate matter of diameter 2.5 microns

or less; PM;, = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; tpy = tons per year; VOCs = volatile organic

compounds
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Also, it is important to note that the emissions levels presented in Table 3.1-14 are based on very
conservative assumptions. As described above, the analysis presented in the construction permit
application, and thus reflected in this EIS, assumes that the facility would be operating at normal
conditions (i.e., capturing and treating flue gas) only 50 percent of the time, when in reality, the energy
center is expected to capture and treat the flue gas approximately 85 percent of the time. Further, the data
is based on the auxiliary boiler operating 876 hours per year during startup, when in reality, the design
document assumes only 200 hours of operation annually.

During normal operations (as described in Section 2.4.2.1), 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 3.1-15 presents select pollutant emissions during normal operating conditions based on the
original 200 MWe design assuming an 85 percent operating capacity. Note that actual projected emissions
are anticipated to be lower than those presented due to the fact that project designers have recently
reduced the generating capacity of the oxy-combustion system to 168 MWe, which will be reflected in the
revised construction permit application (under development) and the Final EIS; however, for consistency
purposes in this Air Quality impacts discussion, the original configuration for 200 MWe is used.
Emissions would be higher during startup, in the case of a compression and purification unit or pipeline
malfunction, and during shutdown. However, these conditions are expected to be rare. Designers
anticipate minimal HAPs emissions during normal operations. See Section 3.2, Climate and Greenhouse
Gases, for further discussion on CO, and other GHG air emissions from the proposed project.

Table 3.1-15. Oxy-Combustion Facility Emissions under Normal
Operating Conditions

Emissions Constituent Tons per year® ™ °
CcO 1,092
NOx 182
VOCs 29
PMjo (filterable) 74
SOz 17.7
Hg 0.0005

»

" Emissions listed in the table are based on expected annual operating conditions for the original
200 MWe design and hourly emissions rates from the air permit application. Expected annual
operating conditions assumes the CPU (processing flue gas from the oxy-combustion boiler)
operating at a maximum capacity for 7,446 hours per year; the oxy-combustion boiler operating
in air-fire mode without the CPU for 200 hours per year; and two startup and shutdown cycles
annually. Estimates include emissions from the oxy-combustion boiler, the CPU, the auxiliary
boiler, and the various material-handling units that support these operations.

" 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.

- See Section 3.2, Climate and Greenhouse Gases, for discussion of CO,-eq.

CO = carbon monoxide; CO,-eq = carbon dioxide equivalent; CPU =compression and

purification unit; Hg = mercury; NOy = nitrogen oxides; PM = particulate matter; SO, = sulfur

dioxide; VOCs = volatile organic compounds

=3
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Emissions Impact Summary in Relation to Current Baseline Conditions

The new boiler for the oxy-combustion facility, Boiler 7, would have its own emissions stack, and thus
not use any of the existing stacks at the energy center. Emissions from the new stack would have different
plume velocity and buoyancy characteristics and thus its resultant air pollution dispersion characteristics
would be different from those generated by the Meredosia Energy Center prior to suspension of
operations at the end of 2011. Air dispersion modeling, using USEPA’s model AERMOD, was performed
to assess the potential air quality impacts of the proposed project and demonstrate compliance with the
NAAQS (Ameren 2012).

The emissions modeling was based on the 200 MWe design of the oxy-combustion boiler and assumed
that all existing boilers would be decommissioned and that the new auxiliary boiler would be utilized only
for startup operations. Modeling included three distinct operating conditions:

¢ Model Condition 1: Normal full-load oxy-combustion operation of the new boiler.

e Model Condition 2: An intermediate phase of startup in which the new boiler transitions from air
combustion to oxy-combustion.

e Model Condition 3: The phase of startup in which the new boiler operates using ambient air for
combustion, and the energy center requires the use of an auxiliary boiler for steam.

The first step in the modeling exercise was to determine whether the project required a cumulative air
quality assessment. This determination was made by modeling emissions from proposed project
components and comparing their highest ambient air quality impacts to the significant impact limits
(SILs) established by the USEPA, as shown in Table 3.1-16. Air quality impacts at or below the SIL are
considered de minimis in nature. Table 3.1-17 lists the highest modeled concentrations for these model
conditions, and whether they cause a significant impact. If the ambient air quality impacts associated with
the project emissions were found to be greater than the SILs for any pollutant, a cumulative impacts
assessment was performed for those pollutants and model conditions.

Table 3.1-16. Significant Impact Limits

Pollutant Averaging Period SIL (ug/ms)
1-hour 7.5
NO-
annual 1.0
1-hour 7.9
3-hour 25
SO,
24-hour 5.0
annual 1.0
1-hour 2,000
Cco
8-hour 500
PMio 24-hour 5.0

CO = carbon monoxide; NO, = nitrogen dioxide; PM, = particulate matter of diameter 10 microns or less;
SIL = significant impact limit; SO, = sulfur dioxide; pg/m® = micrograms per cubic meter
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Table 3.1-17. FutureGen 2.0 Significant Impact Analysis Results

Model Condition Pollutant Averaging Period Highest Concgntratlon Significant
(ng/m”) Impact?
1-hour 7.4 No
NO2
annual 0.1 No
1-hour 0.3 No
3-hour 0.2 No
SO,

Model Condition 1 24-hour 0.1 No
annual 0.003 No
1-hour 156.5 No

(6{0)
8-hour 56.6 No
PMio 24-hour 0.1 No
1-hour 129.7 Yes
NO-
annual 2.0 Yes
1-hour 0.1 No
3-hour 0.1 No
SO,

Model Condition 2 24-hour 0.02 No
annual 0.002 No
1-hour 223.3 No

(e{0)
8-hour 42.4 No
PMio 24-hour 1.2 No
1-hour 111.6 Yes
NO2
annual 2.5 Yes
1-hour 16.7 Yes
3-hour 12.0 No
SO,

Model Condition 3 24-hour 3.6 No
annual 0.2 No
1-hour 73.2 No

(6{0)
8-hour 37.9 No
PMao 24-hour 4.9 No

CO = carbon monoxide; NO, = nitrogen dioxide; PMy, = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide;
ug/mé = micrograms per cubic meter

Since Model Condition 2 and Model Condition 3 resulted in significant impacts for some pollutants and
averaging periods, a cumulative impact assessment was performed for those cases. This assessment
included modeling emissions from the proposed project combined with other significant sources and
background concentrations provided by IEPA (Ameren 2012) to provide a cumulative ambient air impact
concentration. If the cumulative concentration exceeds the NAAQS, the project’s contribution to the
exceedance would be compared to the SIL. Contributions below the SIL are considered de minimis, and
indicate that the proposed project would not significantly contribute to a violation of the NAAQS. The
analysis showed that modeled cumulative concentrations of certain pollutants exceeded the 1-hour
NAAQS. Table 3.1-18 lists the highest cumulative impacts and NAAQS for each modeled pollutant.
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Table 3.1-18. Cumulative Impact Analysis
Maximum Cumulative

. . . 3.
Model Condition Pollutant Averaging Period Impact (ug/ms) NAAQS (ug/m)
1-hour 379.4 188.1
Model Condition 2 NO-
Annual 38.9 100
1-hour 379.4 188.1
NO-
Model Condition 3 Annual 38.9 100
SO, 1-hour 228.9 196.3

NAAGQS = National Ambient Air Quality Standards; NO, = nitrogen dioxide; SO = sulfur dioxide; pg/m® = micrograms per cubic meter

To determine if the FutureGen 2.0 Project would contribute to the NAAQS exceedances, DOE performed
a significant contribution analysis. The analysis showed that the FutureGen 2.0 Project would not
significantly contribute to any of the modeled exceedances because none of the FutureGen 2.0 Project
contributions were above the SILs when a NAAQS exceedance occurred. Table 3.1-19 shows the
FutureGen 2.0 Project’s maximum contribution to any modeled exceedances for each model condition
and pollutant. Therefore, operations of the FutureGen 2.0 Project would be unlikely to significantly
contribute to any modeled NAAQS exceedance (Ameren 2012).

Table 3.1-19. FutureGen 2.0 Significant Contribution Analysis Results

- Averaging Maximum Contribution SIL
Model Condition Pollutant Period (ug/mB) (ug/mB)
Model Condition 2 NO; 1-hour 6.0 7.5
NO; 1-hour 3.3 7.5
Model Condition 3
SO, 1-hour 4.2 7.9

NO, = nitrogen dioxide; SIL = significant impact limit; SO, = sulfur dioxide; pg/m* = micrograms per cubic meter

Emissions Impact Summary in Relation to Historical Baseline Conditions

Air permitting requirements allow for consideration of historical emissions levels. In its air permit
application with the state of Illinois, the Meredosia Energy Center would be taking credit for
contemporaneous emissions decreases resulting from the shutdown of all boilers at the energy center that
were historically operational prior to 2012. Overall, the net emissions of the Meredosia Energy Center
would decrease in comparison to historical emissions rates. PSD permits are required if net emissions
from a project exceed the threshold limits. Net emissions increase is defined in 40 CFR 52.21(b)(3)(i) as

“... the amount by which the sum of the following exceeds zero:

(a) The increase in emissions from a particular physical change or change in the method of
operation at a stationary source ... and

(b) Any other increases and decreases in actual emissions at the major stationary source that are
contemporaneous with the particular change and are otherwise creditable...”

Net emissions were calculated in comparison to

“contemporaneous” operations of the energy center, which
used two years of emissions levels within a five-year period
prior to the start of construction for the proposed project. Based
on the projected start of construction for the FutureGen 2.0
Project, the emissions sources at the Meredosia Energy Center
that would have contemporaneous emissions changes include

Contemporaneous emissions are used to
determine if a PSD permit is required.
Contemporaneous changes in emissions are any
increases or decreases in emissions that occur
during any 2-year (24-month) period within the
5 years prior to the start of construction.

the installation of an emergency diesel generator in November 2008 under IEPA Permit No. 08100029,
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the shutdown of the six existing boilers, and the proposed demolition of the existing Unit 4 cooling tower.
Boilers 1 through 4 were removed from service on November 9, 2009. Boilers 5 and 6 were removed
from service on January 1, 2012,

Table 3.1-20 presents the total projected energy center emissions, the decrease in emissions due to the
2011 suspension of operations at the energy center, and the net change in emissions from pre-suspension
historical conditions. As shown, the project would not result in net emissions greater than the PSD
significance threshold (per 40 CFR 52.21(b)(23)(i)) and, therefore, the project would not be subject to the
PSD regulations. However, because the project would include the construction of new emissions units, a
state construction permit would be required.

As discussed above, these emissions changes are based on the conservative assumptions used in the
construction permit application, whereby normal operations would only occur approximately 50 percent
of the time (with the remaining periods consisting of startup, compression and purification unit or
pipeline malfunctions, or shutdown scenarios, when the oxy-combustion and optimal flue-gas scrubbing
would not be occurring). During normal operations, the system is designed for near-zero emissions levels
as shown in Table 3.1-15.

Furthermore, the emissions data presented in this EIS reflect a gross generating capacity of 200 MWe,
which is conservative as the energy center design has since been changed to a 168 MWe generating
capacity. The reduced generating capacity would result in reduced emissions rates and minor changes in
dispersion characteristics, as parameters such as stack height and exit velocity may change. DOE would
confirm its conclusions of no significant impacts when the 168 MWe design is ready for modeling.

Table 3.1-20. Significant Net Emissions from Energy Center Operations

Emissions (tpy)

SO, NOx co PMio PM2s VOCs
gﬁggf‘::sf et 292 1,482 1,266 105 35 25
gﬁﬁ:ﬁgfﬁn igf%rgiilﬁisoﬁs‘i'”e o (9541)  (-2,781)  (-1,330) (-312) (-189) (-370)
SIS 1 =y (9.250)  (-1,229) (-64) (-207) (-154) (-345)
_F;Er[(;sshiglr&igicance Increase 40 40 100 15 10 40
Is PSD Permit Required?h No No No No No No

Source: Ameren 2012

* Refer to Table 3.1-14 for a detailed breakdown of emissions units during energy center operations.

- The data in this table reflect a generating capacity of 200 MWe as presented in the February 2012 construction permit application (Ameren
2012); 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.

- Emissions data presented in this table assumes worst-case scenarios as presented in the construction permit application (Ameren 2012). This
data reflects the conservative assumption that normal operations occur at a minimum of 50 percent of the time. Further, the data assumes the
auxiliary boiler operates 876 hours per year during startup, when in contrast, the design document assumes 200 hours annually.

- Project emissions only include stationary source emissions.

- These values reflect the contemporaneous decrease in emissions due to cessation of Boilers 1-6 operations. Baseline emissions rates are
based on rolling 24-month periods beginning January 2006 through September 2009, per Table 6 in the construction permit application. For
emissions of pollutants that are not monitored (CO, PM, and VOCs), emissions factors were developed based on stack test data when
available or USEPA emissions factor data (AP-42) (Ameren 2012).

- Project emissions minus contemporaneous emissions decreases.

- Significance threshold for PSD regulations per 40 CFR 52.21(a)(2)(iv)(b).

" A PSD permit is required if net emissions exceed the threshold limits.

CO = carbon monoxide; NOy = nitrogen oxides; PM,s = particulate matter of diameter 2.5 microns or less; PM;, = particulate matter of

diameter 10 microns or less; PSD = Prevention of Significant Deterioration; SO, = sulfur dioxide; tpy = tons per year; VOCs = volatile

organic compounds
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Cooling Tower Impacts

The oxy-combustion facility would have three separate cooling water loops and associated cooling
towers. These are the main cooling tower, the cooling tower for both the air separation unit and
compression and purification unit, and the cooling tower for the direct contact cooler polishing scrubber.
In order to assess the potential for impacts of vapor plumes from the proposed cooling towers, DOE used
the 2010 IDOT environmental assessment of the Alternative #9 bridge location (see Section 3.1.2.1) as an
analog for the analysis. This IDOT study reflects potential impacts of the historical cooling tower
operations at the Meredosia Energy Center (assuming the cooling tower operated continuously year-
round) on a potential bridge location approximately 700 feet upstream of the energy center (IDOT 2011).

Table 3.1-21 presents the comparison between the existing cooling tower under historical design levels
and the new cooling towers proposed for the oxy-combustion facility. As shown in the table, the new Unit
4 main cooling tower would be similar in size and water flow rate (85,000 gpm) to the historical main
cooling tower (85,500 gpm). The combined water flow rate of all three proposed cooling towers would be
an estimated 116,700 gpm, or approximately 36 percent higher than the historical cooling tower flow rate.
However, the two smaller cooling towers would be physically separated from the new main cooling tower
by more than 700 feet to the southeast. Vapor plumes generated from these towers would be expected to
be substantially smaller than the plume generated by the main cooling tower, and would not be expected
to contribute to any offsite impacts. DOE expects that the vapor plume generated by the proposed new
main cooling tower would be similar to the historical plume estimated by the SACTI model in the IDOT
study (described in Section 3.1.2.1), whereby there may be fog and ice impacts for approximately 15.4
hours and 6 hours per year, respectively, to the southeast of the energy center (Holzman 2010). The IDOT
study concluded that potential impacts from the historical vapor plume to the Alternative #9 bridge
alignment would not be significant, and would be even less significant on the Alternative #3 bridge
location that IDOT ultimately chose (located one third of a mile farther north from the Meredosia Energy
Center). Thus, since the new main cooling tower is similar in size to the historical cooling tower, potential
vapor plume impacts to the proposed bridge are not expected to occur as a result of the proposed project.

Table 3.1-21. Comparison of Existing and Proposed Cooling Towers

Historical® Proposed”
. . Unit 4 Main ASU/CPU Cooling DCCPS Cooling
Main Cooling Tower .
Cooling Tower Tower Tower
BV H(ERD Rl 85,500 gpm 85,000 gpm 18,400 gpm 12,800 gpm

(circulating)

Source: Holzman 2010

* The historical scenario reflects operations prior to the suspension of the Meredosia Energy Center at the end of 2011.

b The proposed scenario reflects the water flow-through rates for the new cooling towers proposed for the oxy-combustion facility.

ASU/CPU = air separation unit/compression and purification unit; DCCPS = direct contact cooler polishing scrubber; gpm = gallons per
minute

CO, Pipeline, CO, Storage Study Area, and Educational Facilities

The Alliance expects that there would be no new stationary emissions during operations of the pipeline or
the educational facilities. During operations at the injection well site(s), the CO, would be pumped down
the injection wells via two continuously operating 710 horsepower booster pumps. These pumps would be
powered by the electrical utility collectively using approximately 800 MWh per month (see Section 3.15,
Utilities). The projected demand on the electrical utility would not generate localized direct air emissions
at the injection well site(s), though it would contribute to the overall indirect project emissions due to
increased usage of electricity likely generated from a combustion process that produces emissions of
criteria pollutants. The injection well site(s) would, however, have an emergency diesel generator to
power the pump station and injection wells if the electricity were to fail. The generator would only be
used upon emergency situations and would therefore have only a minor impact on regional air quality.
There would be no other stationary emissions sources during operations of the injection well site(s).
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Table 3.1-22 shows the estimated emissions associated with the emergency generator, which are well
below the PSD significance thresholds (shown in Tables 3.1-3 and 3.1-16).

Table 3.1-22. Generator Emissions at
Injection Well Site(s) during Operations

Emissions (tpy)*°
SO, NOx CcO PMio PM2s VOCs

0.19 8.54 0.29 0.10 0.10 0.18

* Emergency diesel generator emissions are based on USEPA default assumption of 500
hours as an appropriate estimate of the number of operational hours for an emergency
generator during worst-case conditions (USEPA 1995b).

b These emissions do not include mobile source emissions.

CO = carbon monoxide; NOy = nitrogen oxides; PM,s = particulate matter of diameter

2.5 microns or less; PM;, = particulate matter of diameter 10 microns or less; SO, = sulfur

dioxide; tpy = tons per year; USEPA = U.S. Environmental Protection Agency;

VOCs = volatile organic compounds

Diesel Exhaust Emissions during Operations

Diesel exhaust from equipment and vehicles that run on diesel fuel (including the auxiliary boiler and
emergency generators) has been associated with several health-related concerns, particularly from
emissions of particulate matter, nitrogen oxides, sulfur oxides, and HAPs. Diesel exhaust is a complex
mixture of hundreds of constituents in either a gas or particle form resulting from the complete and
incomplete combustion of fuel and, depending on the type of equipment, sometimes small amounts of
engine oil. Pollutant concentrations from diesel emissions during operation of the FutureGen 2.0 Project
would be concentrated at the project sites and would decrease with distance. DOE anticipates the resultant
adverse impacts would be minor, as the sites are not in direct proximity to sensitive populations or at
locations with severe existing pollutant concentrations such that the project would contribute to a
cumulative impact. The auxiliary boiler and emergency generators would be located over 1,000 feet away
from any receptor, and are for short-term or emergency usage only and would not be permitted for
continual usage.

Mobile Source Emissions during Operations

During operations, the project would indirectly generate exhaust emissions from worker vehicles and
delivery and waste trucks associated with operations of the energy center, injection wells, educational
facilities, and from periodic inspections of the pipeline (see Section 3.13, Traffic and Transportation, for
discussion of vehicle traffic). Table 3.1-23 presents these estimated mobile source emissions. Mobile
source emissions would be reduced by limiting speeds on roads, reducing vehicle idle time, and
maintaining engines according to manufacturer’s specifications. See Section 3.2, Climate and Greenhouse
Gases, for discussion of mobile source emissions of CO, and other GHGs.

Table 3.1-23. Vehicle Emissions during Project Operations
Emissions (tpy)?

Project Location

CoO NOx PMio PMzs SO, VOCs
Meredosia Energy Center 18 67 3 2 0 3
CO; Pipeline 0 0 0 0 0 0
Injection Well Site(s) 1 0 0 0 0 0
Educational Facilities 1 0 0 0 0 0

* Vehicle emissions calculated using the USEPA MOVES model, version 2010b (USEPA 2012b). Assumed that energy center workers
would travel primarily on local roads while trucks would travel primarily on highways. Note that vehicle tire wear and brake wear
emissions are also included under PMyo and PM;s.

CO = carbon monoxide; CO, = carbon dioxide; MOVES = Motor Vehicle Emission Simulator; NOy = nitrogen oxides; PM,s = particulate

matter of diameter 2.5 microns or less; PM;, = particulate matter of diameter 10 microns or less; SO, = sulfur dioxide; tpy = tons per year;

USEPA = U.S. Environmental Protection Agency; VOCs = volatile organic compounds
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Total Operations Emissions

In summary, criteria pollutant or HAP emissions generated by operations of the proposed project would
not exceed relevant air quality or health standards when analyzed as an isolated project or when
cumulatively combined with applicable regional sources. The project would not result in degradation of
air quality greater than the PSD increments; nor would it jeopardize the attainment status of the region for
any criteria pollutant; nor would the project impact the air quality or visibility at any Class | areas.

3.1.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed that the no action
alternative is equivalent to a no-build alternative. Therefore, the project would not be constructed and
there would be further reduction in air emissions with the suspension of all air emissions sources at the
Meredosia Energy Center.
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3.2 CLIMATE AND GREENHOUSE GASES

3.2.1 Introduction

This section provides information on the climate in the region of the Meredosia Energy Center and the
proposed CO, pipeline, injection wells, and educational facilities. In addition, this section provides
background information on GHGs—what they are, how they are produced, and why they are of
concern—and on regional and federal regulations and initiatives to limit GHG emissions. Current
emissions levels are then presented, along with estimates of GHG emissions that could potentially occur
as a result of the construction and operation of this project. The contributions of these emissions to
regional and national levels are discussed, including potential direct and indirect project benefits from
reductions in GHG emissions. A further discussion of GHG emissions from the project, as they relate to
the potential for global climate change, is provided in Section 4.3, Potential Cumulative Impacts.

3.2.1.1 Region of Influence

The ROI for climate is the regional area of the project location in Morgan County, Illinois. The ROI for
GHG emissions is broadly discussed in regional (the state of Illinois), national (the United States), and
global terms. Potential impacts of GHGs on climate change are generally viewed from a global
cumulative perspective.

3.2.1.2 Method of Analysis and Factors Considered

Meteorology and climate data were obtained primarily from National Oceanic and Atmospheric
Administration (NOAA) data sources, as well as monitoring stations within Central Illinois. Weather data
for Morgan County was obtained from a weather station in Jacksonville, Illinois, which has the most
extensive and readily available information for the area. The Jacksonville weather station is
approximately 20 miles southeast of the Meredosia Energy Center and approximately 8 miles southwest
of the center of the CO, storage study area. GHG data were obtained from a variety of sources including
the USEPA, the Energy Information Administration, the Intergovernmental Panel on Climate Change, the
World Resources Institute, and the U.S. Global Change Research Program, formerly the U.S. Climate
Change Science Program. DOE assessed the potential for impacts based on whether the project would:

e Cause an increase or decrease in GHG emissions of at least 75,000 tons per year (68,250 metric
tons per year) CO,-eq; or

e Threaten to violate federal, state, or local laws or requirements regarding GHG emissions.

Consistent with CEQ’s draft guidance on climate change and NEPA analysis (CEQ 2010a), DOE used
emissions rates as a surrogate for impact severity. Although there is currently no consensus on NEPA
significance thresholds for GHG emissions, EPA’s GHG Tailoring Rule (see discussion under Table 3.2-1
below) limits applicability of GHG emissions standards under the CAA to new and modified stationary
facilities emitting greater than 75,000 tons per year (68,250 metric tons per year) CO,-eq of GHGs. DOE
considered this to be a reasonable significance threshold for the purposes of analysis under this EIS.

3.2.1.3 Regulatory Framework

Concerns regarding the relationship between GHG emissions from anthropogenic (related to human
activities) sources and changes to climate have led to a variety of federal, regional, and state initiatives
and programs aimed at reducing or controlling GHG emissions from human activities. In addition to
federal actions, regional organizations and numerous states have also taken action to address GHG
concerns.

In 2007, the U.S. Supreme Court ruled in Massachusetts v. EPA that CO, and other GHGs met the
definition of an air pollutant under the CAA and therefore, the USEPA had a duty to regulate GHGs if it
was determined that GHGs posed a threat to public welfare. The court also ruled that USEPA could
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choose not to regulate GHGs, but that decision would have to be grounded in the requirements of the
CAA,; the USEPA could no longer take the position that GHG regulation was best left to Congress as a
national policy decision. This ruling became the impetus for the federal government to initiate various
actions to address GHG-related concerns. Table 3.2-1 summarizes the key federal actions to date.

In recent years, Illinois and various Midwestern regional organizations have initiated actions to address
GHG concerns. Table 3.2-2 summarizes these actions.

Table 3.2-1. Federal Actions to Address Greenhouse Gas Concerns

Federal Legislation

Consolidated Appropriations Act of
2008/Public Law 110-161/GHG
Reporting Program; Final Mandatory
Reporting of GHG Rule

Consolidated Appropriations Act of 2008 directed the USEPA to develop
a mandatory reporting rule for GHGs. The Final Rule was published in
October 2009 (effective January 1, 2010). The GHG Reporting Rule
requires annual reporting of GHG emissions to USEPA from large
sources and suppliers in the United States, including suppliers of fossil
fuels or industrial GHGs; manufacturers of vehicles and engines; and
facilities that emit more than 27,500 tons per year (25,000 metric tons per
year) of CO,-eq GHGs. GHG emissions reports are due annually to
USEPA (USEPA 2011e; 40 CFR 98).

In December 2010, USEPA finalized amendments that require reporting
emissions from additional sources, including facilities that inject and store
CO, underground for geologic sequestration or EOR (subpart RR and
subpart UU) (75 FR 75060).

Court Decisions

U.S. Supreme Court Decision

U.S. Supreme Court decision (Massachusetts v. EPA, April 2007) that
CO, and other GHGs met the CAA definition of an air pollutant. The
decision concluded that USEPA has authority to regulate GHGs
(Massachusetts v. EPA).

Other Federal Actions

Executive Order 13432

Executive Order 13514, Federal
Leadership in Environmental, Energy
and Economic Performance

USEPA GHG Endangerment Finding

USEPA and DOT GHG Emissions
and CAFE Standards

Executive Order issued (May 2007) to reduce the federal government’'s
GHG emissions from motor vehicles, non-road vehicles, and non-road
engines (Executive Order [EQ] 13432).

Executive Order (issued October 2009) to make reduction of GHG
emissions a priority for federal agencies (EO 13514).

In October 2010, the CEQ finalized guidance establishing government-
wide requirements for federal agencies in calculating and reporting GHG
emissions associated with agency operations as required by EO 13514
(CEQ 2010b).

GHG Endangerment Finding determination and issuance by USEPA
(December 2009). USEPA found that six key GHGs pose threat to public
health and welfare for current and future generations, and emissions of
these GHGs from new motor vehicles contribute to GHG pollution
(USEPA 2009a).

USEPA and DOT's National Highway Traffic and Safety Administration
promulgated (April 2010) standards for model year 2012 to 2016 light -
duty vehicles to reduce GHG emissions under the CAA, and new CAFE
standards to improve fuel economy. Rulemaking (August 2012) was also
completed to set standards for light-duty vehicles of model years
2017-2025 and to draft efficiency rules for medium- and heavy-duty
engines and vehicles (EIA 2011; USEPA 2011f).
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Table 3.2-1. Federal Actions to Address Greenhouse Gas Concerns

Prevention of Significant
Deterioration/Title V GHG Tailoring
Rule

Proposed Carbon Pollution Standard
for Future Power Plants

FutureGen Initiative

FutureGen 2.0

USEPA issued a final rule (May 2010) to set thresholds for GHG
emissions that define when permits under the New Source Review PSD
and Title V Operating Permit programs are required for new and existing
industrial facilities. This rule “tailored” the requirements of these CAA
permitting programs to limit the requirement to obtain PSD and Title V
permits to the nation’s largest GHG emitters, including power plants,
refineries, and cement production facilities. Implementation of this rule will
take place in a phased manner. Step 1 (January 2011-June 2011)
focused on GHG emissions from facilities already covered under PSD or
Title V permitting requirements. Step 2 of the GHG Tailoring Rule (July
2011-June 2013) expands CAA permitting requirements to cover new or
existing facilities that are not otherwise subject to PSD or Title V
requirements. PSD requirements will apply to new projects that emit at
least 100,000 tons per year (91,000 metric tons per year) (CO;-eq) of
GHGs and existing facilities that increase their GHG emissions by at least
75,000 tons per year (68,250 metric tons per year) (CO;-eq). Title V
permitting requirements will apply to existing facilities that emit at least
100,000 tons per year (91,000 metric tons per year) (CO»-eq) of GHGs
(USEPA 2011g; USEPA 2011h; USEPA 2010€; EIA 2011).

On March 27, 2012, the USEPA proposed the first CAA standard for CO,
emissions from future power plants. If the proposed rule is finalized, it
would not apply to plants currently in operation or new permitted plants
that begin construction 12 months from March 2012. The proposed rule
will require any new power plants to emit no more than 1,000 pounds of
CO, per megawatt hour of electricity produced. The rule is intended to
promote the next generation of power plants equipped with modern
technologies to help minimize GHG emissions (40 CFR 60; 77 FR
22392).

The FutureGen Initiative was conceived in the early part of the last
decade and announced by President George W. Bush on February 27,
2003. FutureGen was an initiative to design and construct a first-of-its-
kind IGCC, coal-to-hydrogen electric power plant. The initiative would
have created the world’s first coal-based, zero emissions electricity and
hydrogen power plant to support other federal initiatives, including the
National Climate Change Technology Initiative (2001) and the Hydrogen
Fuel Initiative (2003). However, in 2008 DOE announced that it would
terminate funding for the original FutureGen project, primarily due to
higher than expected costs.

FutureGen 2.0 is the successor to the original FutureGen Initiative. It is a
public-private partnership formed by DOE 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 coal-powered,
oxy-combustion facility would capture at least 90 percent of its CO»
emissions and reduce other pollutant emissions to near zero. The
captured CO, would be transported through a 30-mile pipeline to injection
wells where it would be injected into a deep 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.

CAA = Clean Air Act; CAFE = Corporate Average Fuel Economy; CEQ = Council on Environmental Quality; CFR = Code of Federal
Regulations; CO, = carbon dioxide; CO,-eq = carbon dioxide equivalent; DOE = U.S. Department of Energy; DOT = U.S. Department of
Transportation; EO = Executive Order; EOR = enhanced oil recovery; FR = Federal Register; GHGs = greenhouse gases; IGCC = integrated
gasification combined cycle; PSD = Prevention of Significant Deterioration; U.S. = United States; USEPA = U.S. Environmental Protection

Agency
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Table 3.2-2. Regional and State Actions to Address Greenhouse Gas Concerns
Action or Initiative Description

The MGSC includes geological surveys of lllinois, Indiana, and Kentucky,
along with private corporations, professional business associations, the
Interstate Oil and Gas Compact Commission, three lllinois state agencies,
and university researchers. The MGSC, which focuses on the lllinois Basin
region, is one of seven regional partnerships established with support from

Midwest Geological Sequestration DOE's National Energy Technology Laboratory to assess carbon capture,

Consortium transportation, and geologic storage processes, as well as economic
viability and public acceptability of carbon sequestration as one option for
mitigating climate change in the United States and Canada (NETL 2010a;
MGSC 2012). The MGSC is also supported by the lllinois Department of
Commerce and Economic Opportunity’s Office of Coal Development and
the lllinois Clean Coal Institute.

lllinois’ Clean Coal Portfolio Standard Law (January 2009) established
carbon sequestration targets for new coal-fueled power plants. New coal-
fueled power plants that begin operations (1) before or during 2015 must
capture and store 50 percent, (2) between 2016-2017 must capture and
store 70 percent, and (3) after 2017 must capture and store 90 percent of

Clean Coal Portfolio Standard Law  the carbon emissions the facility would otherwise emit (ILGA 2009;
(20 ILCS 3855/1-5) Pew Center 2011).

The law also requires large utilities serving lllinois to enter into long-term,
cost-based contracts to purchase up to 5 percent of their electricity from
clean coal facilities that capture at least 50 percent of their GHG emissions
(ILGA 2009; Pew Center 2011).

In October 2009, the MGA governors agreed to the Midwestern Energy
Infrastructure Accord committing to develop energy infrastructure to foster
energy security, reduce GHG emissions, and spur jobs and investment in

Midwestern Governors Association low-carbon energy development and technology manufacturing. In 2010,
the MGA formed the CCS Task Force to help the Midwest meet its goals
for commercial deployment of advanced coal technologies with CCS (MGA
2012).

lllinois State Executive Order issued (October 2006) to initiate a long-term
strategy by the state to combat global climate change, and build on the
steps the state has already taken to reduce GHG emissions (lllinois

EO 2006-11). The order created the ICCAG to consider a full range of
policies and strategies to reduce GHG emissions in lllinois and make
recommendations to the Governor (IEPA 2011b).

Illinois Executive Order 2006-11

CCS = Carbon Capture and Storage; DOE = U.S. Department of Energy; GHGs = greenhouse gases; ICCAG = lllinois Climate Change
Advisory Group; ILCS = Illinois Compiled Statutes; MGA = Midwestern Governors Association; MGSC = Midwest Geological Sequestration
Consortium

3.2.2 Affected Environment
3.2.2.1 Regional and Local Climate
General Conditions

The FutureGen 2.0 Project would be located in a region of Illinois with a humid, continental climate
consistent with Koppen Climate Classification “Dfa.” The Koppen Climate Classification System
recognizes five major climate types based on annual and monthly temperature and precipitation averages.
Each major type is designated by a capital letter A through E. The letter “D” refers to continental climates
found in the interior regions of large land masses. Further subgroups are designated by a second,
lowercase letter that distinguishes seasonal temperature and precipitation characteristics. The letter “f”
refers to moist climates with adequate precipitation in all months and no dry season. A third letter is used
to further denote climate variations. The letter “a” refers to hot summers where the warmest month is over
72°F (Kottek et al. 2011; Blueplanet 2011).
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Central Illinois has cold winters with average daily temperatures around 29°F and warm summers with
average daily temperatures around 73°F. Atmospheric relative humidity varies diurnally and seasonally,
with annual averages ranging from 83 percent in the mornings and 64 percent in the afternoons
(NCDC 2011a). Maximum precipitation occurs in the spring and minimum precipitation occurs in the
winter (NCDC 2013).

The central plains region of Illinois historically experiences a full spectrum of weather phenomena,
including extreme heat and cold, ice storms and blizzards, high winds, heavy rainfall, thunderstorms,
tornadoes, and localized floods. The proposed project site is located hundreds of miles inland from the
Atlantic Coast and the Gulf Coast, such that coastal hurricanes do not occur within the region.

Meredosia Energy Center and Morgan County

The proposed oxy-combustion facility at the Meredosia Energy Center would be located in Morgan
County in the west central region of Illinois. The CO, pipeline would travel approximately 30 miles east
from the Meredosia Energy Center to the injection wells.

In Morgan County, average high and low temperatures in January range from approximately 35°F to
17°F, respectively. On average, temperatures fall below 0°F on 7 days per year. In mid-summer,
temperatures range from average highs of 86°F to average lows of 63°F. Summer high temperatures
frequently reach 90°F or above. Average annual precipitation is approximately 39 inches and measurable
precipitation occurs approximately 109 days per year. Peak monthly precipitation occurs in May, with an
average of 4.8 inches. Average winter snowfall totals 17 inches with maximum average monthly snowfall
of 5.2 inches in January (NCDC 2013). Table 3.2-3 presents additional seasonal weather data for Morgan
County.

Relevant severe weather events in Morgan County, Illinois, include frozen precipitation (hail, snow, and
ice), tornadoes, floods, and drought (NCDC 2011b). Table 3.2-4 characterizes and quantifies historical
severe weather events in Morgan County.

Table 3.2-3. Seasonal Weather Data for Morgan County

Weather Parameter® . Season” ,
Spring Summer Fall Winter
Average Temperature, °F (1981-2010) 51.7 73.0 54.2 28.9
Average Temperature, °F (2010) 55.7 76.8 56.6 25.5°
Average Precipitation Monthly, inches (1981-2010) 3.9 4.0 3.4 1.9
Average Precipitation Monthly, inches (2010) 5.1 7.4 2.4 2.4°
Average Snowfall Monthly, inches (1981-2010) 0.9 0 0.2 4.8
Average Snowfall Monthly, inches (2010) 0 0 0 6.9°

Sources: 1981-2010 data (NCDC 2013); 2010 data (ISWS 2013)

* DOE used temperature and precipitation data from the Jacksonville weather station because of its proximity to the proposed project, in order
to reflect the general climate of the area; however, air modeling data (see Section 3.1, Air Quality) was assessed independently from this
EIS and was not based on the Jacksonville weather station because it is not a first order National Weather Service meteorological station.

b Spring = March, April, May; Summer = June, July, August; Fall = September, October, November; Winter = December, January, February.

¢ 2010 winter data was calculated using monthly totals for December 2009, January 2010, and February 2010.

DOE = U.S. Department of Energy; °F = degrees Fahrenheit
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Table 3.2-4. Severe Weather Events in Morgan County
Event Type Event Frequency and Severity®

Morgan County had 76 hail events, of which 6 were recorded in Meredosia; 31 snow
Hail, Snow, Ice storms with 11 classified as heavy snow storms; and 3 ice storms that formed a glaze
on road surfaces, trees, and power lines.

Morgan County had 70 severe thunderstorm events with winds over 55 mph, which

Thunderstorms included 20 in Jacksonville and 3 in Meredosia.
There were 25 tornadoes reported in Morgan County. This included 8 FO tornadoes
e (40-72 mph), 10 F1 tornadoes (73-112 mph), 6 F2 tornadoes (113-157 mph), and 1

F3 tornado (158-207 mph). The single F3 tornado occurred in 1961, with a path of
approximately 19 miles long.

There were 23 flood events in Morgan County, of which 19 were classified as flash
Floods* floods. Five of the flood events occurred in Jacksonville and 3 in Meredosia when
heavy rains caused temporary flooding across roadways.

Droughtsd There were 63 drought events reported in lllinois, ranging from mild to extreme.

Source: NCDC 2011b

* The National Climatic Data Center database provides historical storm events from 1950 through 2012. Availability of data for each severe
weather event varies as follows: hail, snow, ice (1963-2012); thunderstorms (1955-2011); tornadoes (1957-2009); floods (1995-2011); and
droughts (1996-2012).

P The Fujita Scale is a standard qualitative metric to characterize tornado intensity based on the wind speed and the damage caused. This scale
ranges from FO (weak) to F5 (violent).

¢ Heavy rains can cause localized flash flooding of waterways, and flooding of low-lying areas, particularly of roads. As discussed in Section
3.7, Wetlands and Floodplains, the energy center and CO, injection well site(s) would not be in the 100-year or 500-year floodplains;
however, certain portions of the pipeline corridor would traverse floodplains.

“ Droughts are typically defined as extended periods of time, usually over 3 months, when a region receives consistently below average
precipitation and notes a deficiency in its water supply.

mph = miles per hour

Typical surface wind speed and direction for the project area are illustrated by a wind rose that displays
the percentage of time over a given period that the wind blows from a particular direction. The nearest
available wind rose was generated using data from the Springfield, Illinois Airport, located approximately
48 miles to the east from the Meredosia Energy Center. Figure 3.2-1 presents this wind rose displaying
annual average wind characteristics generated using meteorological data from 2005 to 2009. The
predominant surface wind direction for the region is from the south. The average wind speed is 9.4 miles
per hour (4.23 meters per second). The region has calm winds 2.1 percent of the time.

3.2.2.2 Greenhouse Gases
Background Information

GHGs in the earth’s atmosphere help regulate the temperature of the planet. A part of the incoming solar
radiation (sunlight) that reaches the earth’s surface is absorbed and then re-emitted as infrared radiation.
GHGs in the atmosphere, in turn, absorb some of that infrared radiation and cause the atmosphere’s
temperature to rise. This process, known as the greenhouse effect, essentially traps some of the sun’s heat
in the atmosphere. Without atmospheric GHGs, the earth’s temperature would be approximately 60°F
colder than at present and would not support life as we know it (USEPA 2009b). Since the Industrial
Revolution (onset circa 1750), anthropogenic emissions of GHGs have increased, resulting in current
concerns about the potential for global climate change.

GHGs include water vapor, CO,, ozone, methane, nitrous oxide, and several classes of halogenated
substances that contain fluorine, chlorine, or bromine (including chlorofluorocarbons). After water vapor,
CO; is the most abundant GHG but, unlike water vapor, CO, remains in the atmosphere for long periods
of time and tends to mix quickly and evenly throughout the lower levels of the global atmosphere. There
are also several gases that do not have a direct global warming effect, but indirectly affect terrestrial or

CLIMATE AND GREENHOUSE GASES 3.2-6



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

m/s = meters per second; % = percent

Figure 3.2-1. Wind Rose for Region, Springfield, lllinois Airport
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solar radiation absorption by influencing the destruction or formation of GHGs like ozone. These gases
include carbon monoxide, nitrogen oxides, and non-methane volatile organic compounds (VOCs).
Extremely small particles, such as sulfur dioxide or elemental carbon emissions, can also affect the
absorptive characteristics of the atmosphere and therefore influence the greenhouse effect.

Although several GHGs occur naturally in the
atmosphere, human activities from all sectors of the
economy also release these gases into the atmosphere. | COzequivalent is a measure used to compare GHGs
Notably, industrial and agricultural activities release based on their global warming potential, using the
& . h - functionally equivalent amount or concentration of CO2
GHGs including CO,, methane, nitrous oxide, 0zone, and | as the reference. The CO-equivalent for a gas is derived
chlorofluorocarbons to the atmosphere, where they can | by multiplying the amount of the gas by its global
remain for long periods of time. Since GHG impacts are | warming potential; this potential is a function of the gas’s
often assessed on a global (international) scale, GHGs are S]be'";){nf'gsﬁfeorreb a'frt'ferralrtelg rr;‘i':;'gg_ and its persistence in
typically measured in metric units, specifically, metric
tons. GHGs are often reported as CO,-eq, which is a
measurement that puts all GHGs in terms relative to CO; (the predominant GHG), based on their global
warming potential. For a given mixture of GHGs, the CO,-eq is the amount of CO, that would have the
same global warming effect as the mixture of GHGs. Global warming potential is a measure of how much
a given mass of a GHG is estimated to contribute to global warming in comparison to an equivalent mass
of CO,. To calculate CO,-eq quantities, the mass of each GHG is multiplied by its global warming
potential and summed (IPCC 2007). A list of global warming potential values can be found at 40 CFR 98
(Subpart A, Table A-1).

In the pre-industrial era (before 1750 AD), the concentration of CO, in the atmosphere appears to have
been approximately 280 parts per million (IPCC 2007). Data indicates that from the 1700s to the present
day, global atmospheric concentrations of CO, have risen approximately 36 percent (USEPA 2009b). In
1958, C.D. Keeling and others began measuring the concentration of atmospheric CO, at Mauna Loa in
Hawaii. Measurements by Keeling’s team and others document that the amount of CO; in the atmosphere
has been steadily increasing from approximately 316 parts per million in 1959 to 391.76 parts per million
in February 2011 (NOAA 2011).

The average annual CO, concentration growth rate during the last decade as measured at Mauna Loa
(2001-2010 average: 2.04 parts per million per year) has been significantly higher than the average CO,
growth rate during the previous decade (1991-2000 average: 1.55 parts per million per year) or the last
50 years (1961-2010 average: 1.47 parts per million per year) (NOAA 2011). Much of the increase in
global concentrations of CO, can be attributed to GHG emissions resulting from human activities such as
the use of fossil fuels and changes in land use. Figure 3.2-2 depicts the changes in global CO,
concentrations and CO, emissions from fossil fuel use over the past 250 years.

Current Emissions

Global anthropogenic emissions of CO, (and other GHGs) have been rising since the 1800s, but the rate
of emissions has increased sharply since the middle of the 20" century. Much of this rise in emissions is
due to the use of fossil fuels in electricity generation, transportation, and industry. In 2004, emissions of
CO, from fossil fuel combustion (30,000 million tons; 27,264 million metric tons) accounted for
approximately 57 percent of global anthropogenic GHG emissions from all sources; by 2008, annual CO,
emissions from the combustion of fossil fuels equaled 34,000 million tons (30,421 million metric tons),
an increase of approximately 12 percent (Boden et al. 2012; IPCC 2007). CO; is also released as a result
of deforestation and other changes in land use. Other important GHGs include:

o Methane, released from waste management and agricultural activities; and

e Nitrous oxide, released from agricultural soil and animal manure management, sewage treatment,
combustion of fossil fuels, and industrial activities.
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Sources: Developed from Boden et al. 2012; Etheridge et al. 1996, 2006; NOAA 2012.
CO, = carbon dioxide; ppmv = parts per million by volume

Figure 3.2-2. Historical Trends in Global Atmospheric CO, Concentrations and Emissions

Figure 3.2-3 shows the contribution to global emissions by different economic sectors and by type of
GHGs.

Residential Waste and €O, (other), Fluorinated
and Wastewater 39% /_ Gases,
Commercial 3% 1%
Buildings,

8%

Source: IPCC 2007
All ratios are expressed in terms of CO,-¢eq.
CO, = carbon dioxide; CO,-eq = CO, equivalents; CH, = methane; N,O = nitrous oxide; % = percent
Figure 3.2-3. Economic Sectors and Greenhouse Gases
Contributing to Global Anthropogenic Emissions
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Within the United States, overall anthropogenic GHG emissions in 2010 totaled approximately
7,504 million tons CO,-eq (6,822 million metric tons CO,-eq), of which approximately 79 percent was
composed of CO, (USEPA 2012d). There was a 3.2 percent increase in anthropogenic GHG emissions
from 2009 (7,234 million tons CO,-eq; 6,576 million metric tons CO,-eq) to 2010. Table 3.2-5 shows that
as of 2010, CO, emissions from United States electricity generation had increased by 24 percent since
1990, while total GHG emissions (from all reported sources) grew by 10.5 percent over the same period.
In 2010, electric power generation contributed 40 percent of all CO, emissions in the United States (and
33 percent of all GHG emissions), of which 81 percent was attributable to the use of coal.

Table 3.2-5. United States CO, Emissions from Electric Power Sector Energy Consumption
CO; Emissions, million tons (million metric tons)

Fuel 1990 2005 2006 2007 2008 2009 2010
Coal 1,703 2,182 2,149 2,186 2,155 1,915 2,010
(1,548)  (1,984)  (1,954)  (1,987)  (1,959)  (1,741)  (1,827)
Natural Gas 193 (175) 351 (319) 372(338) 408 (371) 398 (362) 409 (372) 439 (399)
Petroleum 108 (98) 109 (99) 59 (54) 59 (54) 43 (39) 36 (33) 34 (31)
Municipal Solid Waste® 9 (8) 13(12) 13(12) 14(13) 13(12) 13(12) 13(12)
Geothermal <1 (<1) <1 (<1) <1 (<1) <1 (<1) <1 (<1) <1 (<1) <1 (<1)
Limestone and Dolomite Use” 33 33 4 (4) 4 (4) 33 34) 6 (5)
Total CO, from Electric Power 2,014 2,660 2,599 2,672 2,614 2,378 2,503
Sector (1,831) (2,418) (2,363) (2,429) (2,376) (2,162) (2,275)
Total CO; Emissions from 5,394 6,526 6,424 6,531 6,331 5,908 6,114

All Energy-Related Sectors® (4,904) (5,933) (5,840) (5,937) (5,755) (5,371) (5,558)

Source: USEPA 2012d

* Emissions from nonbiogenic sources, including fuels derived from recycled tires.
> From pollution control equipment installed at electricity generation facilities.

¢ Includes residential, commercial, industrial, and transportation end-use sectors.
Note: Totals may not equal sum of components due to independent rounding.

CO; = carbon dioxide

Figure 3.2-4 shows long-term projections in United States CO, emissions (in million metric tons CO,-eq)
by sector and source for the year 2030 compared to current rates, after considering higher but uncertain
world oil prices, growing concern about GHG emissions, increasing use of renewable fuels, increasing
shift to use of more efficient vehicles, improved end-use appliance efficiency, and general trends in
production and usage of various fuel types (EIA 2009). Over the next two decades, the largest share of
United States CO, emissions will continue to come from electricity generation, followed closely by
transportation. However, while electricity generation is projected to increase by 0.9 percent per year, CO,
emissions from electricity generation would increase by only 0.5 percent per year. This projected slower
rate of increase in emissions is in part due to an expected increase in renewable energy sources from
8 percent in 2007 to 14 percent in 2030, as well as efficiency improvements in technologies that emit less
CO, and the commercial availability of CO, mitigation techniques. More rapid improvements in
technologies, mitigation techniques, and more rapid adoption of voluntary and mandatory CO, emissions
reduction programs could result in even lower CO, emissions levels than those projected (EIA 2009).

Within the state of Illinois, GHG emissions from all sources equaled 317 million tons COj-eq
(288 million metric tons CO,-eq) in 2007, or approximately 4.3 percent of total U.S GHG emissions in
that year (WRI 2012). Emissions of CO, from all energy-related activities in Illinois totaled 267 million
tons COy-eq (243 million metric tons CO,-eq), with 104 million tons CO,-eq (95 million metric tons
CO,-eq) resulting from electric power generation. Total GHG emissions for the state of Illinois are
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projected to increase to approximately 358 million tons CO,-eq (325 million metric tons CO,-eq) by
2020. Note that these are conservative projections, based only on increases in energy-related GHG
emissions, and assume that emissions from industrial activity, agriculture, and waste management will
remain constant at 2003 levels (WRI 2007).

CO, Emissions by Sector
3000
N
O
O 2500 §§
S \§
g 2000
o
|_
g § ) N
> 1000 - \
. / 2,
= 500 / / / / %
N A A A A
2007 2030 2007 2030 2007 2030 2007 2030 2007 2030
X Electricity . . . .
Commercial . Industrial Residential Transportation
Generation
Il Petroleum Sector 45 42 66 41 406 375 88 75 1974 2032
Natural Gas Sector 163 188 376 378 405 440 257 269 35 43
[ coal sector 7 6 1980 2299 175 215 1 1 0 0
Electricity Sector 872 1096 0 0 653 638 904 987 4 9

Source: Developed from 2007 and projected 2030 data presented in EIA 2009 (Report No. DOE/EIA-0383 [2009])
Figure 3.2-4. United States CO, Emissions by Sector

3.2.3 Impacts of Proposed Action
3.2.3.1 Construction Impacts

Meredosia Energy Center, CO, Pipeline, CO, Storage Study Area, and Educational
Facilities

Construction of the project would generate GHG emissions from the use of construction equipment,
delivery trucks, and construction worker vehicles. DOE calculated GHG emissions using the NONROAD
and the MOVES models described in Section 3.1, Air Quality, based on estimates of the types and
numbers of construction equipment and vehicles needed for construction of the project and the duration of
their use. Table 3.2-6 presents the estimated GHG emissions that would be generated by the construction
of the oxy-combustion facility at the Meredosia Energy Center, the CO, pipeline, the injection well
site(s), and the educational facilities. The total calculated emissions are based on the preliminary project
design and conservative assumptions regarding activity levels and duration and are expected to be
overestimates of actual emissions.

DOE estimates that GHG emissions from construction of the project would equal approximately
44,408 tons CO,-eq (40,411 metric tons CO,-eq). Over the three-year construction period for the project
(assumed to be mid-2014 through mid-2017 for this analysis), GHG emissions for the state of Illinois are
projected to be approximately 1,024 million tons CO,-eq (931 million metric tons CO,-eq) (WRI 2007).
Construction-related impacts resulting from tailpipe emissions of GHGs would be minimized by the use
of appropriate BMPs, such as maintaining engines according to manufacturers’ specifications, minimizing
idling of equipment while not in use, and using electricity from the grid if available to reduce the use of
diesel or gasoline generators for operating construction equipment.
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Table 3.2-6. Estimated Greenhouse Gas Emissions
from Construction Activities

tons COz-eq (metric tons COz-eq)

Project Area

Direct Emissions?® Indirect Emissions” Total Emissions
Meredosia
Energy Center 13,435 (12,225) 5,696 (5,183) 19,131 (17,409)
CO;, Pipeline 4,315 (3,926) 2,984 (2,715) 7,299 (6,642)
[jtian el 14,243 (12,962) 2,893 (2,633) 17,136 (15,594)
Site(s)
Educational
Faciliies 194 (176) 648 (590) 842 (766)
Total 32,187 (29,290) 12,221 (11,121) 44,408 (40,411)

 Direct emissions of methane (CH,), nitrous oxide (N,O), and other greenhouse gases would be negligible and are
not included in these estimates.

> Vehicle tailpipe emissions from worker, materials, and waste transport. Calculated using MOVES 2010b; results
include methane (CH,) and nitrous oxide (N,O) emissions.

CO; = carbon dioxide; CO,-eq = carbon dioxide equivalent; MOVES = Motor Vehicle Emission Simulator

3.2.3.2 Operational Impacts

Meredosia Energy Center, CO, Pipeline, CO, Storage Study Area, and Educational
Facilities

The FutureGen 2.0 Project comprises two major components—the operation of a 168 MWe steam turbine
generator at the Meredosia Energy Center with oxy-combustion and carbon capture technologies, and the
subsequent transport of the captured CO, from the energy center via pipeline to CO, injection well site(s)
where it would be injected and stored in a deep geologic formation.

At the energy center, operation of the proposed plant would generate direct GHG emissions from the oxy-
combustion boiler and the compression and purification unit, the auxiliary boiler, and the diesel
emergency generator, as well as indirect emissions of GHGs as a result of transportation-related exhaust
from employee vehicles and truck transport of materials and wastes. At the injection well site(s),
operations would generate direct GHG emissions from operation of the diesel emergency generator
(which is expected to be infrequent), and indirect GHG emissions from transportation-related exhaust.
Table 3.2-7 presents the direct and indirect GHG emissions generated by the proposed project. The
estimated CO, emissions assume that the compression and purification unit is fully functioning and
producing dense phase CO,, which is being pumped to the injection wells (Ameren 2012). See Section
3.1, Air Quality, for a discussion of the assumptions made and methodology used to calculate the
emissions resulting from project operations.

Table 3.2-8 presents the estimated emissions of individual GHGs from project operations, and illustrates
the calculation of CO,-eq emissions for the GHG’s using global warming potentials. As discussed under
Section 3.2.2.2, CO,-eq quantities are derived by multiplying each GHG’s emissions by its global
warming potential. These CO,-eq quantities can then be summed to obtain total CO,-eq emissions. At the
energy center, the oxy-combustion process would capture approximately 1.2 million tons (1.1 million
metric tons) of CO, annually. Annual GHG emissions would be approximately 134,438 tons CO,-eq
(122,217 metric tons CO,-eq) from the oxy-combustion boiler alone; after taking all project components
into account, annual emissions would be 150,316 tons CO,-eq (136,661 metric tons CO,-eq). Operational
impacts resulting from tailpipe emissions of GHGs would be minimized by the use of appropriate BMPs
such as maintaining engines according to manufacturers’ specifications, minimizing idling of equipment
while not in use.
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Table 3.2-7. Estimated Greenhouse Gas Emissions from Operations of Proposed Project

tons per year, COz-eq
(metric tons per year, CO»-eq)

Project Area Emissions Source

Direct Emissions

Meredosia Energy

Center® Oxy-combustion boiler stack, net 134,438 (122,217)
So'jnijg"ﬁigﬁiggﬁefﬁom oxy- 1,257,050 (1,142,773)
Amount captured by CPU (90%)ID [-1,122,612] ([-1,020,556])°
Auxiliary boiler 5,084 (4,622)
Diesel emergency generator 132 (120)
Injection Well Site(s) Diesel emergency generator 170 (154)
Total Direct Emissions 139,824 (127,113)
Indirect Emissions®
Meredosia Energy Center Materials, waste, and employee transport 10,338 (9,407)
CO; Pipeline Pipeline maintenance vehicles 1(2)

Well maintenance vehicles and employee

Injection Well Site(s) transport 84 (76)

Educational Facilities Materials, waste, and employee transport 70 (64)

Total Indirect Emissions 10,492 (9,548)
Total 150,316 (136,661)

a.

The data in this table reflect a generating capacity of the 168 MWe oxy-combustion boiler design using 60 percent Illinois coal and 40
percent Power River Basin coal. The calculations assume 876 hours per year of operation of the fuel-oil fired auxiliary boiler (typically
during startup); and 100 hours per year of operation for each of the diesel emergency generators (energy center and injection wells).
- Assuming a conservative CO, capture efficiency of 90%, and that only CO; is captured by the CPU; other GHGs (including methane
and nitrous oxide) are vented through the oxy-combustion boiler stack.
¢ The CPU would capture between 1,122,612 and 1,196,900 tons (1,020,556 to 1,088,091 metric tons) of CO, per year. The low end of
that range has been used in these calculations, to yield conservative (higher) estimates of GHG emissions during project operation.
Vehicle tailpipe emissions from worker, materials, and waste transport. Calculated using MOVES 2010b.
CO, = carbon dioxide; CO,-eq = carbon dioxide equivalent; CPU = compression and purification unit; GHG = greenhouse gas;
MWe = megawatt electrical; % = percent

=3

d.

Table 3.2-8. Estimated Emissions of each Greenhouse Gas from
Operations of the Proposed Project

GHG tqns per year Global We}rnging tqns per year, COz-eq
(metric tons per year) Potential (metric tons per year, CO2-eq)

Carbon dioxide 140,590 (127,818) 1 140,590 (127,818)

Methane 147 (134) 21 3,100 (2,819)"

Nitrous oxide 21 (19) 310 6,626 (6,024)°

Total 150,316 (136,661)

* Source: 40 CFR 98 Subpart A, Table A-1.
b Totals reflect rounding in calculations.
CO,-eq = carbon dioxide equivalent; GHG = greenhouse gas

The project is expected to begin operations in 2017. In that year, GHG emissions for the state of Illinois
are projected to be approximately 345 million tons CO,-eq (315 million metric tons CO,-eq) (WRI 2007).

By utilizing advanced oxy-combustion technology and capturing and storing CO,, the project would
reduce GHG emissions from the generation of 168 MWe of electricity by at least 90 percent compared to
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a conventional coal-fueled plant, or by at least 70 percent compared to a natural gas-fueled plant (see
Table 3.2-9), and would thus have a beneficial impact on regional GHG emissions during operations. On
a broader scale, successful implementation of the project may lead to widespread acceptance and
deployment of oxy-combustion technology with geologic storage of CO,, thus fostering a long-term
reduction in the rate of CO, emissions from power plants across the United States.

Table 3.2-9. Comparison of Greenhouse Gas Emissions by Various Sources

tons per year, CO»-eq

Emissions Source (metric tons per year, COz-eq)

) 150,316
Proposed Project (136,661)
. _ a 1,600,498
Conventional Coal-fired Power Plant (1,454,998)
_ b 527,184
Natural Gas-fired Power Plant (479,258)

Source: 40 CFR 98 Subpart A, Table A-1.

® Fuel use quantities given in Table 2-4. Powder River Basin coal is sub-bituminous; Illinois No. 6 coal is
bituminous.

b Estimated based on 8,000 hours of operation per year at 100 percent capacity and a heat rate of 6,719
Btu/kWh, assuming the power plant would utilize advanced natural gas combined cycle technology. Fuel use
during startup or shutdown not included.

Btu/kWh = British thermal units per kilowatt hour; CO,-eq = carbon dioxide equivalent

During operation, the project would comply with all GHG-related federal and state rules. The PSD and
Title V GHG Tailoring Rule requires an existing source that increases GHG emissions by more than
75,000 tons (CO,-eq) per year (68,250 metric tons CO,-eq per year) to comply with PSD permitting
requirements. It also requires existing sources that emit more than 100,000 tons (CO,-eq) per year
(91,000 metric tons CO»-eq per year) of GHGs to comply with Title V operating permit requirements.
The FutureGen 2.0 Project would comply with all GHG-related requirements in the proposed plant’s
CAA operating (Title V) permit. As an emitter of more than 27,500 tons (CO,-eq) per year (25,000 metric
tons CO,-eq per year) of GHGs, the project would also be required to comply with the federal Mandatory
Reporting Rule, and would submit annual GHG inventories to USEPA. Finally, Illinois’ Clean Coal
Portfolio Standard Law requires that any new coal-fired power plants that begin operations in 2016-2017
capture and store 70 percent of their GHG emissions, and plants beginning operations after 2017 capture
and store 90 percent of their emissions. The FutureGen 2.0 Project would capture at least 90 percent of its
emissions and would therefore be in compliance with the Illinois law.

On April 13, 2012, USEPA proposed a new rule that would require new power plants with a capacity
greater than 25 MWe to emit no more than 1,000 pounds of CO, per MWh (77 FR 22392). If this rule
were to come into effect, existing coal-based power plants would need to reduce their GHG emissions by
approximately 50 percent, on average. To meet this goal, the oxy-combustion facility would be required
to capture 5 percent of the CO, otherwise emitted; however, this project has been designed to exceed this
requirement by capturing and storing at least 90 percent of its GHG emissions.

Current scientific methods do not enable an evaluation of the relationship of reductions or increases in
GHG emissions from a specific source to a particular change in either local or global climate. Therefore,
the potential contribution or removal of anthropogenic GHGs attributable to this project, and its impact on
global climate change, is discussed within the context of cumulative impacts. Section 4.3, Potential
Cumulative Impacts, presents a discussion of the potential cumulative impacts related to GHG emissions
in this context. This project’s reduction in potential CO, emissions, compared to the emissions from a
conventional coal- or natural gas-fueled power plant generating the same amount of electricity, would
potentially generate beneficial impacts in terms of cumulative effects on climate change.
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3.2.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed that the no action
alternative is equivalent to a no-build alternative. Therefore, the project would not be constructed and
there would be no demonstration of technologies that could change GHG emissions.

Under the no action alternative, equivalent electrical generation by a conventional coal-fueled or natural
gas-fired power plant in the absence of the proposed project could result in higher emissions of GHGs
with an associated greater contribution to global climate change (see Table 3.2-9). Furthermore, the
potential future benefits to GHG emissions reduction that may be achieved nationally and internationally
through the retrofit of existing coal-fueled power plants using oxy-combustion technology plus CO,
capture and geologic storage might not be realized without successful commercial demonstration of these
technologies.
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3.3 PHYSIOGRAPHY AND SOILS

3.3.1 Introduction

This section describes the physiography (i.e., the earth’s surface and exterior physical features) and soils
that could be directly or indirectly affected by the construction and operation of the FutureGen 2.0
Project. This section also analyzes the potential effects of this project on these resources.

3.3.1.1 Region of Influence

The ROI for physiography and soils includes the areas potentially affected by the construction and
operation of the FutureGen 2.0 Project, which consists of the oxy-combustion facility at the Meredosia
Energy Center, the CO, pipeline, the injection wells, and the educational facilities. The ROI defines the
extent of the areas where direct effects from construction and operation may be experienced, and
encompasses the areas where indirect effects from the proposed project would most likely occur.

3.3.1.2 Method of Analysis and Factors Considered

DOE evaluated the potential effects of the construction and operation of the proposed project on soils
within the ROI, primarily focused on their ability to support agriculture and their potential for erosion
hazards. DOE used several data sources to support this analysis, including U.S. Geological Survey
(USGS) topographic maps, U.S. Department of Agriculture (USDA) Natural Resources Conservation
Service (NRCS) soil surveys, and consultation with the IDOA. DOE analyzed the potential impacts to
physiography and soils by overlaying the areas of proposed construction on soil survey maps. DOE
calculated quantitative estimates of the potential for loss of soil resources using geographic information
systems (GIS) and existing land cover data. DOE made qualitative assessments for the potential effects on
physiography and soils based on properties of soils that could be impacted and the expected attributes of
the project.

DOE assessed the potential for impacts based on whether the proposed project components would:
e Result in permanent or temporary soil removal;

e Cause the permanent loss of prime farmland soil or farmland of statewide importance (through
conversion to nonagricultural uses);

e Result in significant soil erosion;
e Cause soil contamination due to spills of hazardous materials; or

e Change soil characteristics and composition.

3.3.1.3 Regulatory Framework

The Federal Farmland Protection Policy Act (Public Law 97-98; 7 USC 4201 et seq.) seeks to minimize
the extent to which federal programs contribute to the unnecessary and irreversible conversion of
farmland soils (prime farmland) to nonagricultural uses. The supply of high quality farmlands is limited;
therefore, the USDA encourages the preservation of soils classified as “prime farmland,” “prime farmland
if drained,” or “farmland of statewide importance.” The definition of prime farmland, as per NRCS
Handbook, part 622.04 (USDA 2011), is included below.

Prime farmland is land that has the best combination of physical and chemical
characteristics for producing food, feed, forage, fiber, and oilseed crops and that is
available for these uses. It has the combination of soil properties, growing season, and
moisture supply needed to produce sustained high yields of crops in an economic manner
if it is treated and managed according to acceptable farming methods. In general, prime
farmland has an adequate and dependable water supply from precipitation or irrigation, a
favorable temperature and growing season, an acceptable level of acidity or alkalinity, an
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acceptable content of salt or sodium, and few or no rocks. Its soils are permeable to water
and air. Prime farmland is not excessively eroded or saturated with water for long periods
of time, and it either does not flood frequently during the growing season or is protected
from flooding.

Most of the native soils in Illinois are considered prime farmland. Prime farmland soils in Illinois are
identified in NRCS soil surveys by soil association. The IDOA is tasked with reviewing all federal and
state projects for their potential impact to prime farmland by considering project data, soil surveys, and
land use by completing Form AD-1006, the Farmland Conversion Impact Rating.

Soil erosion prevention and control, particularly during construction activities, associated with stormwater
discharges are regulated by the IEPA under Sections 401 and 402 of the Clean Water Act (CWA)
(permitting requirements) through the NPDES permit program (see Chapter 5, Regulatory and Permit
Requirements). The state’s NPDES program is modeled on the federal NPDES program, which requires
soil erosion control measures during construction. The CWA also regulates the handling and storage of
petroleum products, which could contaminate soils from an unintended release.

3.3.2 Affected Environment
3.3.2.1 Physiography

The project study area is located within the Lower Illinois River Basin. The majority of the basin is
extremely flat with less than 20 feet of relief, although the Illinois River dissects the flat topography of
the basin in central Illinois. The area of greatest topographic relief occurs along the Illinois River valley,
where elevations can vary by as much as 200 to 400 feet (USGS 2000a). Lands within the basin range
from 600 to 800 feet above sea level.

The Lower lllinois River Basin is located within the Central Lowland physiographic province
(USGS 2011a). The Central Lowland province is characterized by low relief and gently rolling hills. The
major landforms for the province are glacial in origin. Much of this lowland is a glacial till plain that is
presently covered by loess (wind-driven), lacustrine (lake-related), and alluvial (river-related) deposits.

More specifically, 99.5 percent of the basin is in the Till Plains Section of the Central Lowland
physiographic province (see Figure 3.3-1). The Till Plains Section is further divided into four subsections:
the Bloomington Ridged Plain (38 percent), the Galesburg Plain (26 percent), the Springfield Plain
(35 percent), and the Kankakee Plain (1 percent) (USGS 2000b). The FutureGen 2.0 Project lies entirely
within the Springfield Plain subsection. The Springfield Plain is covered by glacial drift deposits from the
Illinoian stage and is mostly flat, with very localized variations in topography. Section 3.4, Geology,
discusses the sequence of glacial deposition in the Lower Illinois River Basin.

3.3.2.2 Soils

The evaluation of soils potentially impacted by the proposed project is based on the mapped NRCS soil
units. A mapped soil unit is a collection of areas defined and named the same in terms of their soil
components. The NRCS uses the chemical and physical characteristics of the soil to organize similar soils
into groups. Soil map units are defined by a series of properties that are important to soil use, such as
surface texture and slope, and are typically used in displaying localized changes. Each map unit differs in
some respect from all others in a survey area and is uniquely identified on a soil map. Soil units made up
of two or more major soil types in a complex pattern or in a very small area (where each soil type cannot
be identified separately) are considered soil complexes.

The soils in the Lower Illinois River Basin formed mostly in thick loess. Loess consists of fine-grained
material, typically silt-sized particles, deposited by wind. Loess represents one of the dominant
mechanisms for soil formation across the region. Historically, some loess deposits have been observed in
thicknesses greater than 60 inches (USGS 2011a).
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Source: ISGS 2012a
CO, = carbon dioxide; Mt. = Mount

* Approximate location of Meredosia Energy Center . Approximate location of CO, storage study area

Figure 3.3-1. Physiographic Divisions of lllinois
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Soils formed in sandy to clayey alluvial sediments are found near major streams. Several soil properties
are relevant to characterizing the environment or determining the potential for adverse effects to soils:

Soil erodibility is a characteristic based on the potential for soil detachment by runoff and
raindrop impact. Sedimentation in lakes and the Illinois River is one of the most important water-
quality problems in the Lower Illinois River Basin (USGS 2011a) (see Section 3.6, Surface
Water). Soil erosion also reduces the amount of vertical buffer soil between pipelines and deep
tillage implements (IDOA 2012). The basin is particularly susceptible to erosion and
sedimentation for three reasons: (1) the soils' parent materials (loess) tend to erode easily;
(2) under conventional tillage practices for corn and soybeans, bare earth is present for the
majority of the year; and (3) Illinois experiences higher rainfall during the spring, a period which
tends to have lower vegetative cover on cropland (USGS 2011a). The NRCS soil erosion factor
for water is based on physical tests and calculations of the grain size, amount of organic material,
structure classes, and permeability of the soil (Romkens et al. 1996). Each of these factors
contributes to a soil being more susceptible to erosion when disturbed.

The NRCS soil survey designates the hazard associated with soil erosion for each map unit, when
disturbed, as either slight (low), moderate, or severe, as described below (Soil Survey Division
Staff 1993):

o0 Slight. Presents, at most, minor problems associated with erosion. The soil gives satisfactory
performance with little or no modification required. Modifications or operations dictated by
the use are simple and relatively inexpensive. With normal maintenance, performance should
be satisfactory for a period of time generally considered acceptable with respect to erosion.

0 Moderate. Does not require exceptional risk or cost associated with erosion, but the soil does
have certain undesirable properties or features. Some modification of the soil itself, special
design, or maintenance is required for satisfactory performance over an acceptable period of
time. The needed measures usually increase the cost of establishing or maintaining the use,
but the added cost is generally not prohibitive.

0 Severe. Requires unacceptable risk to use the soil if not appreciably modified. Special design,
a significant increase in construction cost, or an appreciably higher maintenance cost is
required for satisfactory performance over an acceptable period of time. A limitation that
requires removal and replacement of the soil would be rated severe. The rating does not
imply that the soil cannot be adapted to a particular use, but rather that the cost of
overcoming the limitation would be high.

Slope gradient influences the retention and movement of water, the potential for increased soil
erosion, the amount and ease of construction machinery movement, and engineering uses of the
soil (USDA 2012). Construction on larger or steeper slopes may require additional cut and fill,
and steeper slopes can increase the potential for soil erosion. Typically, soils with the steepest
gradient are rated as severe erosion hazard but are usually well drained.

Prime farmland or farmland of statewide importance is a NRCS designation of a soil series
based on the characteristics described in Section 3.3.1.3. Prime farmland soils may occur in a
variety of parent materials, geomorphic locations, and climates. Most of the native soils in Illinois
are considered prime farmland. Soils that contain water near or at the surface may also be
considered “prime farmland, if drained.” Drain tiles and manmade ditches are often used by
farmers to drain the excess water in these soils. Some soils that are not considered prime
farmland, but may have properties that are recognized by the state as highly productive, are
classified as “farmland of statewide importance.”
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The presence of hydric soils within the ROl was also examined. Hydric is a USDA/NRCS classification
that is primarily based on the wetness of the soil, which can produce anaerobic conditions in the upper
layers (USDA 2011). Not all poorly drained soils are considered hydric, as other factors, such as the depth
and duration of the water table, and iron oxidation in the soil column are also taken into consideration.
Hydric soils are used, in addition to vegetation types present and other attributes, to delineate wetlands.
Impacts to hydric soils, specifically those located in state- or federally-regulated wetlands, were not
analyzed within this section. Refer to Section 3.7, Wetlands and Floodplains, for a discussion of wetlands
and impacts to wetlands within the ROI.

Tables 3.3-1 through 3.3-3 identify the soil map units coincident with the project components. The tables
include the soil map unit code, texture, the potential for erosion, drainage class, range of slopes, and the
farmland status for each of the soil types. Most of the soils are considered prime farmland, although some
retain enough water to require draining to support crops.

The entire project is located within Morgan County, Illinois. Agricultural land use has increased in
Morgan County during the last decade. In 1997, Morgan County contained a total area of 305,585 acres of
farmland, representing approximately 83 percent of the county land area (USDA 1999). In 2007, Morgan
County had increased the total farmland to 320,512 acres, with an average size of 433 acres
(USDA 2009). The primary crops in Morgan County are corn, soybeans, and wheat.

3.3.2.3 Meredosia Energy Center

The area around the existing Meredosia Energy Center is relatively flat, with an average elevation of
approximately 446 feet above sea level. Natural and man-made variations in the topography cause an
average relief of up to 6 feet. The elevation at the proposed location for the oxy-combustion facility is
approximately 450 feet above sea level, which is the highest elevation onsite and where all of the existing
structures associated with the Meredosia Energy Center are located.

As discussed in Section 3.3.2.1, the Meredosia Energy Center is located within the Lower Illinois River
Basin. The Meredosia Energy Center is located in an area with high soil permeability. Therefore, the
aquifer is vulnerable to contamination (Berg et al. 1984) (see Section 3.5, Groundwater).

Most of the soils in the Meredosia area have characteristics that are well suited for agriculture and
farmland use. On the Meredosia Energy Center property, the soil survey of Morgan and Scott counties
identified soils with beneficial agricultural production properties (Soil Survey Staff 2011a). As shown in
Figure 3.3-2, the majority of the soils at the Meredosia Energy Center are identified as Plainfield soils,
which are characterized as farmland soils of statewide importance. Urban soils are also depicted on
portions of the energy center property. Urban soils are formed from previously disturbed soil series and
typically are covered by impervious structures and pavement; in this case, by the existing Meredosia
Energy Center facilities. Since the last soil survey review at the Meredosia Energy Center, additional
structures and facilities have been built (e.g., coal piles, detention basins, roads), which have disturbed the
Plainfield soils and modified the positive soil characteristics for farmland. In addition, the soils onsite
have not been farmed in at least several decades, and the majority of land surrounding the energy center
has been developed for industrial use, both of which are factors which decrease the overall farmland value
of the soils at the Meredosia Energy Center.

Table 3.3-1 identifies and describes the soil map units present within the proposed construction footprint
at the Meredosia Energy Center, as seen in Figure 3.3-2. These soils have a slight or moderate potential
for erosion. Slopes at the site range from nearly flat to 15 percent. Plainfield soils, the predominant onsite
soil type, form in sandy drift and are typically found on outwash plains, glacial lake basins, stream
terraces, moraines, and other upland places. Plainfield soils are further identified as being excessively
drained, having rapid to very rapid permeability, and having a negligible to medium potential for surface
runoff (National Cooperative Soil Survey 2006). Although the Plainfield loamy sand is described as
excessively drained, it contains a component that may be identified as hydric (i.e., those soils typically
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Source: USDA/NRCS 2006
Figure 3.3-2. Soils Map of Meredosia Energy Center
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found in wetlands) when found along depressions and stream terraces. Two small areas of jurisdictional
wetlands exist onsite, which are discussed in Section 3.7, Wetlands and Floodplains.

As stated earlier, a majority of the mapped soil types at the Meredosia Energy Center are generally
classified as farmland of statewide importance and account for 86 percent of the project area. However,
the Meredosia Energy Center property has been extensively developed for decades and some of the
underlying surface soils have been significantly disturbed. The site is currently used solely for industrial
purposes and does not contain any agricultural production. Therefore, although the soil types onsite are
associated with farmlands of statewide importance, today these soils would likely not meet the necessary
criteria to support this classification.

Table 3.3-1. Soil Map Units Found at the Meredosia Energy Center

Farmland of

Soil Unit . . Erosion . Prime ) Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland IStateW|de (percent)
mportance
3070 E Z%JCOUP i Gy Slight Poorly drained No No 2-5
54B E;?:Sﬁeld loamy Slight Excessively drained No Yes® 2-7
54D SP;art:gfleld Jeiziimy Moderate  Excessively drained No Yes® 7-15
533 Urban land Not rated  Not applicable No No 0

Sources: USDA/NRCS 2006; Soil Survey Staff 2011a; Soil Survey Staff 2011b

* The Meredosia Energy Center site is an industrial site, and many of the underlying soils have been disturbed since the soil survey was
initially performed. Therefore, although soils on the property are categorized as farmland of statewide importance, today these soils would
likely not meet the necessary criteria to support this classification.

3.3.24 CO; Pipeline

The CO, pipeline would be located entirely within the Springfield Plain, a physiographic subsection of
the Till Plains Section (see Figure 3.3-1). Table 3.3-2 identifies the soil types that are located within the
ROI for the southern and northern CO, pipeline routes. Table 3.3-2 also describes the primary properties
of these soils, their potential for erosion, and their status as prime farmland soils.

Most of the soils are identified as Rozetta silt loam, Ipava silt loam, Sable silty clay loam, and Tama silt
loam. A majority of the soils are considered prime farmland, although some retain enough water to
require draining to support crops. Farmers use drain tiles beneath their fields and man-made ditches to
remove water from those soils classified as “prime farmland, if drained.” As shown in Table 3.3-2, a
variety of soils map units are located along the CO, pipeline corridor, although many are found in patches
that are one acre or less.

Table 3.3-2. Soil Map Units Along the Southern and Northern CO, Pipeline Routes

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland IStateW|de (percent)
mportance
Southern Route
131B @I;Irz S EENTIeL Moderate  Well drained Yes Yes 2-7
Alvin fine sandy .
131D loam Severe Well drained No Yes 7-15
302 Ambraw clay loam Slight Poorly drained Yes® Yes 0-2
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Table 3.3-2. Soil Map Units Along the Southern and Northern CO, Pipeline Routes

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland Statewide (percent)
Importance
259C2  Assumption silt loam  Moderate Moderately well No Yes 5-10
drained
53E Bloomfield loamy Severe Somewhat _ No No 18-35
sand excessively drained
962£3  Dold-Sylvan Severe  Well drained No No 15-35
complex
257A Clarksdale silt loam Slight Somewhat Faery Yes Yes 0-3
drained
71 Darwin silty clay Slight Poorly drained Yes® Yes 0-2
45 Denny silt loam Slight Poorly drained Yes® Yes 0-2
180  Dupo silt loam Slight ~ Somewhat poorly Yes Yes 0-2
drained
119D2 Elco silt loam Slight Moderately Ll No Yes 10-15
drained
567C2 Elkhart silt loam Moderate  Well drained No Yes 5-10
280D2 Fayette silt loam Severe Well drained No Yes 10-15
30F Hamburg silt loam Severe Somewhat . No No 20-35
excessively drained
30G  Hamburg silt loam sovae  DOWEEEEL No No 35-60
excessively drained
244 IT) ;tqsburg silty clay Slight Poorly drained Yes® Yes 0-2
8E2 Hickory loam Severe Well drained No No 15-30
43A Ipava silt loam Slight Somewhat poorly Yes Yes 0-2
drained
43B Ipava silt loam Moderate Somewhat ey Yes Yes 2-5
drained
17A Keomah silt loam Slight Somewhat poorly Yes? Yes 0-3
drained
81 Littleton silt loam Slight Somewhat poorly Yes Yes 0-2
drained
682A Medway loam Slight Mogierately well Yes Yes 0-3
drained
200 Orio sandy loam Slight Poorly drained Yes® Yes 0-2
415 Orion silt loam Slight Somewhat poorly Yes® Yes 0-2
drained
54B Eéar:lgﬂeld JaETL Slight Excessively drained No Yes 2-7
Plainfield loamy . . .
54D sand Slight Excessively drained No Yes 7-15
279B Rozetta silt loam Slight el vl Yes Yes 2-5

drained
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Table 3.3-2. Soil Map Units Along the Southern and Northern CO, Pipeline Routes

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland Statewide (percent)
Importance
279C2 Rozetta silt loam Slight Moderately well No Yes 5-10
drained
279C3 Rozetta silty clay Slight Moderately well No Yes 5-10
loam drained
68 Sable silty clay loam Slight Poorly drained Yes® Yes 0-2
588 Sparta loamy sand Slight Excessively drained No Yes 0-2
19D2 Sylvan silt loam Severe Well drained No Yes 10-15
19C3 E))Q;an sy gy Moderate  Well drained No Yes 5-10
19D3 igﬁn silty clay Severe Well drained No Yes 10-15
19E3 E‘;;Q%an Sy CEY Severe Well drained No No 15-30
36B Tama silt loam Moderate Moderately well Yes Yes 2-5
drained
50 I\/lrden Sy @y Slight Poorly drained Yes® Yes 0-2
oam
333 Wakeland silt loam Slight ~ S°mewhat poorly Yes® Yes 0-2
drained
37A Worthern silt loam Slight Well drained Yes Yes 0-2
Northern Route
131D @I;'r:: Q= Severe Well drained No Yes 7-15
78A Arenzville silt loam Slight Mox_jerately well Yes® Yes 0-3
drained
302 Ambraw clay loam Slight Poorly drained Yes® Yes 0-2
962E3  Dold-Sylvan Severe  Well drained No No 15-35
complex
962E2 Bold-Sylvan silt loam Severe Well drained No No 15-35
71 Darwin silty clay Slight Poorly drained Yes® Yes 0-2
180  Dupo silt loam She R (Y Yes Yes 0-2
drained
119D2 Elco silt loam Severe Moderately well No Yes 10-15
drained
119E2  Elco silt loam Severe Moderately well No No 15-20
drained
567C2 Elkhart silt loam Moderate ~ Well drained No Yes 5-10
280B Fayette silt loam Moderate  Well drained Yes Yes 2-5
280D2 Fayette silt loam Severe Well drained No Yes 10-15
280E2 Fayette silt loam Severe Well drained No No 15-30
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Table 3.3-2. Soil Map Units Along the Southern and Northern CO, Pipeline Routes

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland Statewide (percent)
Importance
30F Hamburg silt loam Severe Somewhat . No No 20-35
excessively drained
30G  Hamburg silt loam sovae  DOWEEEEL No No 35-60
excessively drained
8E2 Hickory loam Severe Well drained No No 15-30
8F Hickory silt loam Severe Well drained No No 20-50
43A Ipava silt loam Slight Somewhat poorly Yes Yes 0-2
drained
43B Ipava silt loam Moderate Somewhat ey Yes Yes 2-5
drained
17A Keomah silt loam Slight Somewhat poorly Yes? Yes 0-3
drained
451 Lawson silt loam Slight Sor_newhat poorly Yes Yes 0-2
drained
81 Littleton silt loam Slight Somewhat poorly Yes Yes 0-2
drained
682A Medway loam Slight Moderately el Yes Yes 0-3
drained
200 Orio sandy loam Slight Poorly drained Yes? Yes 0-2
415 Orion silt loam Slight SOITEUIEL POl Yes® Yes 0-2
drained
54B E;z::gfleld loamy Slight Excessively drained No Yes 2-7
54D Spfrl:gﬂeld IRy Moderate  Excessively drained No Yes 7-15
279B Rozetta silt loam Moderate Moderately well Yes Yes 2-5
drained
. Moderately well
279C2 Rozetta silt loam Moderate . No Yes 5-10
drained
68 Sable silty clay loam Slight Poorly drained Yes? Yes 0-2
962D3 SYIEIHERIE Severe Well drained No Yes 10-15
complex
19D2 Sylvan silt loam Severe Well drained No Yes 10-15
19E2 Sylvan silt loam Severe Well drained No No 15-30
588 Sparta loamy sand Slight Excessively drained No Yes 0-2
19C3 E‘;;Q%an Sy CEY Moderate  Well drained No Yes 5-10
19D2 Sylvan silt loam Severe Well drained No Yes 10-15
36B Tama silt loam Moderate Moderately el Yes Yes 2-5
drained
50 Virden silty clay Slight Poorly drained Yes? Yes 0-2

loam
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Table 3.3-2. Soil Map Units Along the Southern and Northern CO, Pipeline Routes

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland Statewide (percent)
Importance
333 Wakeland silt loam Slight Somewhat ey Yes® Yes 0-2
drained

37A Worthern silt loam Slight Well drained Yes Yes 0-2
Sources: USDA/NRCS 2006
 If drained.

> If protected from flooding or not frequently flooded during the growing season.
 If drained and either protected from flooding or not frequently flooded during the growing season.
CO; = carbon dioxide

3.3.2.5 CO; Storage Study Area

The CO, storage study area is located within the Lower Illinois River Basin in the Springfield Plain
subsection of the Till Plains Section of the Central Lowland physiographic province (see Figure 3.3-1).
Table 3.3-3 identifies the soil types that are located within the 5,300-acre CO, storage study area. Table
3.3-3 also describes the primary properties of these soils, their potential for erosion, and their status as
prime farmland soils.

Almost all of the soils within the CO, storage study area are considered well suited for agriculture and
farmland use. Within the CO, storage study area, most of the soils are identified as Rozetta silt loam,
Ipava silt loam, and Elco silt loam. A majority of the soils are considered prime farmland, although some
retain enough water to require draining to support crops.

Table 3.3-3. Soil Map Units Found in the CO, Storage Study Area

Soil Unit . . Erosion . Prime Farmlan_d of Slope
Soil Unit Name Drainage Class Statewide
Symbol Hazard Farmland | (percent)
mportance

Moderately well

259C2  Assumption silt loam  Moderate : No Yes 5-10
drained
259D2 Assumption silt loam Severe Moc_jerately well No Yes 10-15
drained
257A Clarksdale silt loam Slight Somewhat ey Yes Yes 0-3
drained
45 Denny silt loam Slight Poorly drained Yes® Yes 0-2
119D3 Elco silty clay loam Severe Moderately el No Yes 10-15
drained
119D2 Elco silt loam Severe Moderately well No Yes 10-15
drained
119E2 Elco silt loam Severe Moderately el No No 15-20
drained
567C2 Elkhart silt loam Moderate  Well drained No Yes 5-10
280C2 Fayette silt loam Moderate  Well drained No Yes 5-10
280D2 Fayette silt loam Severe Well drained No Yes 10-15
244 TN S S Slight Poorly drained Yes® Yes 0-2

loam
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Table 3.3-3. Soil Map Units Found in the CO, Storage Study Area

Farmland of

Soil Unit . . Erosion . Prime - Slope
Symbol Soil Unit Name Hazard Drainage Class Farmland Statewide (percent)
Importance
8E2 Hickory loam Severe Well drained No No 15-30
43A Ipava silt loam Slight Somewhat poorly Yes Yes 0-2
drained
43B Ipava silt loam Moderate Somewhat poorly Yes Yes 2-5
drained
451 Lawson silt loam Slight Somewhat ey Yes Yes 0-2
drained
279B Rozetta silt loam Moderate Moderately well Yes Yes 2-5
drained
279C2 Rozetta silt loam Moderate Moderately well No Yes 5-10
drained
279C3 Rozetta silty clay Moderate Moc_jerately well No Yes 5-10
loam drained
68 Sable silty clay loam Slight Poorly drained Yes® Yes 0-2
19C3 Eﬁ;an silty clay Moderate  Well drained No Yes 5-10
19D2 Sylvan silt loam Severe Well drained No Yes 10-15
19D3 %{:\I;an silty clay Severe Well drained No Yes 10-15
36B Tama silt loam Moderate Moderately toel Yes No 2-5
drained
36C2 Tama silt loam Moderate Mo_derately well No Yes 5-10
drained
333 Wakeland silt loam Sl SONSMETERERY Yes® Yes 0-2

drained

Sources: USDA/NRCS 2006

* If drained.

b If drained and either protected from flooding or not frequently flooded during the growing season.
CO, = carbon dioxide

3.3.2.6 Educational Facilities

The proposed educational facilities would be located in or near Jacksonville, which is the closest urban
area to the CO, storage study area. Although a specific site has not yet been identified, the proposed site
or sites for the educational facilities would be areas that have been previously disturbed, with utilities
(e.g., electricity, telecommunications, water, and sewer) located on or immediately adjacent to the site or
sites. These educational facilities could involve new construction, rehabilitation of existing structures, or a
combination of new construction and rehabilitation. The Alliance is working with local stakeholders to
identify the location(s) that would best serve these functions.

Whether in or near Jacksonville, the educational facilities would be located within the Lower Illinois
River Basin in the Springfield Plan subsection of the Till Plains Section of the Central Lowland
physiographic province (see Figure 3.3-1).
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The majority of the soils in Jacksonville are classified as Tama urban land complex, found on 2 to
5 percent slopes, and Ipava urban land complex, found on 0 to 3 percent slopes. The Tama urban land
complex is a gently sloping, moderately well drained soil intermingled with areas of Urban land. Water
and air move through the Tama soil at a moderate rate. Surface runoff is medium on the Tama soil and
rapid on the Urban land. The Ipava urban land complex is a somewhat poorly drained soil intermingled
with areas of Urban land. Water and air move through the Ipava soil at a moderately slow rate. Surface
runoff is slow on the Ipava soil and rapid on the Urban land. Ipava and Tama soils are both considered
prime farmland; however, when they are intermingled with Urban land, as with the complexes found
around Jacksonville, the soil complex is not classified as prime farmland.

3.3.3 Impacts of Proposed Action

This section describes the potential impacts on physiography and soils from the construction and
operation of the proposed project.

3.3.3.1 Construction Impacts

Direct impacts to soils would occur from the construction of the oxy-combustion facility at the Meredosia
Energy Center, CO, pipeline, injection wells, and the educational facilities. Construction activities that
could affect soils for each of these project components include clearing vegetation, grading, and basic
earthmoving. The CO, pipeline would also require trenching. Brush clearing would be required at and
around the Meredosia Energy Center, although most construction would occur on already developed
portions of the property. These construction activities for the FutureGen 2.0 Project would increase the
potential for soil erosion, as well as permanent topsoil loss. Conversion of prime farmland could occur at
the injection well site(s). Potential soil contamination due to spills of hazardous materials during
construction could also occur.

Soil Erosion

The Meredosia Energy Center has an existing NPDES permit, which would be updated to include the
oxy-combustion facility. For construction along the CO, pipeline and injection well site(s), the Alliance
would develop and implement a project-specific SWPPP to address erosion prevention measures,
sediment control measures, permanent stormwater management, dewatering, environmental inspection
and maintenance, and final stabilization, in accordance with the NPDES stormwater construction permit
requirements. The SWPPP would include erosion and sedimentation control measures recommended by
the IEPA, and include suggestions by IDOA and the Illinois Urban Manual such as the following:

e Silt fences, sand bags, straw bales, trench plugs, and interceptor dikes during construction to
minimize soil erosion; and

e Stabilization of soils through post-construction revegetation and mulching of temporarily
disturbed areas.

Soil erosion BMPs implemented as part of the project-specific SWPPP, including stockpiling and
covering topsoil for replacement after construction, installing silt and wind fences, and reseeding
temporarily disturbed areas, would minimize soil erosion impacts from construction. The SWPPP would
ensure proper treatment of highly erodible soils during construction.

The Alliance would also use topsoil conservation procedures to minimize topsoil loss in areas disturbed
by construction. These would include identifying, stripping, and storing the topsoil away from subsoil
materials and replacing the topsoil in temporarily disturbed areas following construction for reseeding.
The topsoil displaced by construction would be stockpiled separately and re-used for revegetation of
disturbed areas. The Alliance would either quickly revegetate exposed soils after construction, in
compliance with the SWPPP, or return farmland to the landowner’s preference (e.g., bare soil vs.
vegetation) within the IDOA guidelines. As such, erosion impacts and loss of topsoil in disturbed areas
during construction would be short term and minor.
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Prime Farmland

Construction of the project components would disturb up to 364 acres of soils classified as prime
farmland, farmland of statewide importance, and soils that could be prime farmland if they were protected
from flooding or if they were adequately drained. Of these soils, all but approximately 25 acres would be
returned to their native state or agricultural production. The permanent soil conversions (25 acres) would
only occur at the injection well site(s) and access roads to the injection well site(s), as these soils would
be removed from agricultural production for the duration of the project. Although 79 acres of soils at the
Meredosia Energy Center have been classified as soils of statewide importance within the permanent
impact areas, these soils were already disturbed by industrial construction, have not been used for
agricultural production for decades, and have not been included in the overall calculation.

Soils identified as prime farmland require special consideration during construction. DOE is working with
IDOA and the Illinois NRCS state office to complete the Farmland Conversion Impact Rating Form
AD-1006. Form AD-1006" compares the amount of farmland soils that would be permanently converted
to nonagricultural use to those present in a region to determine the significance of the conversion. Once
additional site-specific (location) data for all of the proposed project components is known, the Illinois
NRCS office would finalize the form and produce a farmland impact rating. The farmland impact rating
would indicate the value of the affected soils for agricultural production, and may guide mitigation
measures if high value soils are converted.

Based on the nature of the proposed project and the mitigation that would be taken to reduce impacts,
impacts to prime farmland are not expected to be significant. During construction of the proposed CO,
pipeline, topsoil would be segregated and returned to mirror the pre-construction soil profile. The
proposed CO, pipeline ROW would also be returned to agricultural use following construction.
Mitigation actions have been specified in construction standards and policies set forth in an Agricultural
Impact Mitigation Agreement that the Alliance has entered into with the IDOA.

Through the Agricultural Impact Mitigation Agreement, the Alliance would adopt the IDOA-developed
construction procedures that are designed to conserve topsoil and farmland during the construction of
pipelines and ensure that no permanent damage occurs to the drainage patterns of the adjacent fields
(IDOA 2012). The Alliance would use these standards to guide construction practices so that the impacts
to soils and farmland are minimized. For example, surface disturbance impacts from construction of the
CO, pipeline would be limited to the CO, pipeline ROW and minimized through the implementation of
standard BMPs, including efforts to minimize rutting and compaction of soils from vehicle and heavy
equipment use. The pipeline installation process would involve clearing the vegetation from the surface,
stripping and stockpiling the topsoil, segregating the topsoil from the subsoil materials, digging and
preparing pipeline trenches, and laying the pipeline. During the process, workers would document the
location of irrigation systems, drainage tiles, sensitive soils, and the groundwater table. The pipeline
would be placed deep enough so that it is below drain tiles to ensure that the pipeline would not be
encountered or exposed by farming methods or excessive erosion.

The CO, pipeline would be buried at least 4 feet underground, which is deeper than required by 49 CFR
195. An additional depth of cover would be provided at stream and road crossings, beneath drainage
ditches, and beneath irrigation tiles. In agricultural lands, the CO, pipeline would be buried at least 5 feet
deep in accordance with IDOA pipeline construction standards and policies in the Agricultural Impact

For the Site Assessment Criteria Form AD-1006, IDOA uses a statewide process to determine the construction
that would cause the least harm to agriculture and its environment. The Land Evaluation and Site Assessment
System is used by IDOA for the Site Assessment Criteria to assist the NRCS with making land use decisions in
Illinois. The Land Evaluation and Site Assessment form uses soil surveys to assess the quality of the soils that
would be disturbed by the project, and then compares the property location to the surrounding area. Projects that
disturb high-quality soils in agricultural areas would need to use more stringent erosion control and mitigation
measures to ensure that the project would not significantly reduce the overall quality of farmland in those areas.
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Mitigation Agreement. Drain tile BMPs, including marking where tiles are connected, keeping a 1-foot
buffer between the drain tiles and pipeline, and conducting timely repairs would ensure that the drain tiles
would not be permanently impacted by construction. Following pipeline installation, the subsoil would be
placed on top of the pipeline, then capped by the reserved topsoil, and re-contoured and re-vegetated with
vegetation appropriate to the area in order to restore the lands to their previous conditions. Construction
debris and large rocks would be removed from the trenches prior to topsoil replacement. To minimize soil
erosion, workers would implement BMPs, including covering the soil stockpiles, installing silt and wind
fences, and re-vegetating the exposed soil (IDOA 2012).

The Alliance would implement a monitoring and remediation period of no less than two years
immediately following initial operation of the pipeline or the completion of initial ROW restoration,
whichever occurs last. The two-year period would allow for the effects of climate cycles, trench settling,
crop growth, drainage, soil erosion, etc. to be identified through monitoring and addressed through
restoration activities. Essentially, this period would be used to identify any remaining impacts associated
with the pipeline construction that would require correction and follow-up restoration, and would allow
time for the Alliance to conduct necessary restoration (IDOA 2012).

Spills and Potential Soil Contamination

To minimize the potential for soil contamination during construction, the Alliance would update the
existing SPCC plan at the Meredosia Energy Center to accommodate the additional elements of the
project. The implementation of the revised plan would help to prevent, control, and respond to releases of
petroleum products that could potentially contaminate soils per the Qil Pollution Prevention regulations
under the CWA.

Meredosia Enerqgy Center

The construction laydown areas, oxy-combustion facility, coal-handling system, electrical and control
systems, access roads, and water and wastewater systems would be included within the Meredosia Energy
Center property, which encompasses 263 acres. A temporary barge unloading facility would be
constructed at an existing boat ramp area just north of the Meredosia Energy Center property boundary.
An existing gravel road that connects the boat ramps to the main facilities at the site would be improved
to handle the transport of the large equipment from the unloading area to the Meredosia Energy Center.

Direct impacts that could be caused during construction of the oxy-combustion facility and its associated
elements include removal of soil; soil erosion from wind, water, or construction equipment action; soil
compaction; and change in soil composition. Soil removal disrupts soil properties such as permeability
and horizon structure, and removes stabilizing vegetation. Soil blowing could cause the movement of
topsoil, making it unstable as well as unsuitable for vegetation growth. Soil compaction could cause
changes in soil characteristics such as permeability, surface runoff, root penetration, and water capacity.
Impacts to soils could result in soil erosion due to runoff and wind, potential decline in nearby surface
water quality due to increased sedimentation (see Section 3.6, Surface Water), potential soil
contamination due to spills, and a decrease in biodiversity due to changing soil characteristics (see
Section 3.8, Biological Resources).

Construction of the oxy-combustion facility and its associated elements at the Meredosia Energy Center
could directly disturb up to 164 acres of soil. Of this amount, approximately 146 acres of soils are
classified by the NRCS as farmland of statewide importance; however, as stated earlier, these soils have
not been in agricultural use for decades. Most of these soils have been disturbed by previous construction
and operational activities at the energy center and have not retained the characteristics of prime farmland
soils. As a result, these soils would most likely not be classified as farmland of statewide importance if
they were assessed today. Of the 18 acres that are not classified as prime farmland, approximately 2 acres
are classified as hydric, and the remainder are considered Urban soils. Urban soils are likely covered by
impermeable surfaces or existing structures at the energy center (see Figure 3.3-2). All of the soils at the
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energy center are classified as having erosion hazards of slight or moderate; none are characterized as
severe erosion hazards.

Table 3.3-4 lists the soils that could be disturbed during construction at the Meredosia Energy Center. At
the energy center, temporary impact areas are those that would be disturbed during the construction effort
resulting in a temporary change in use before being restored to their original state. The permanent impact
areas are those that would be either covered with impermeable surfaces (e.g., lined settling basin, roads,
new structures), or permanently changed from their prior use (e.g., forest to field) but remain permeable.
Because the exact location of the impermeable structures within the permanent impact areas are not
known, the total permanent impact area is used for the soils impact analysis. The total amount of soils that
are permanently affected could be smaller once construction is complete, but it would not be larger.
Figure 2-14 summarizes the temporary and permanent impact areas at the Meredosia Energy Center.

Table 3.3-4. Soils Disturbed by Construction at the Meredosia Energy Center

Non-Urban, .
Total Area Non-Prime Urt?ar; Prime Farmland Severe Erosion
Impacts Soils b Hazard
(acres) Farmland (acres)

(acres) (acres) (acres)
Temporary impact 68 <01 1 67 0
areas
Permanent impact %6 2 15 79 0
areas
Total 164 2 16 146 164

Source: USDA/NRCS 2006

* Impervious areas and previously disturbed soils. Not prime farmland.

b The Meredosia Energy Center site is an industrial site, and many of the underlying soils have been disturbed since the soil survey was
initially performed. Therefore, although soils on the property are categorized as Farmland of Statewide Importance, today these soils would
likely not meet the necessary criteria to support this classification.

Of the approximate 164 acres of soil that would be disturbed during construction, 68 acres could be
temporarily disturbed and up to 96 acres could be permanently disturbed. Because the temporary and
permanent impact areas on the property would be cleared at the beginning of the construction process,
there would be increased potential for topsoil erosion. As described above, implementation of a project-
specific SWPPP would further ensure this impact is minor. Topsoil erosion would be prevented by using
geosynthetic barriers, silt fencing, and layers of gravel. Potential impacts from spills during construction
would also be minor because the existing SPCC plan would be updated to address spill prevention and
response procedures for all oils that are stored onsite. The construction employees would be trained in
spill prevention and cleanup to prevent any potential soil contamination.

The Meredosia Energy Center property is an industrial site, and soils within the existing site boundary
have been previously disturbed from construction and operations of the facility. Of the approximate
96 acres of permanent soil disturbance, 79 acres of soils are classified as farmland of statewide
importance, although most of these soils no longer exhibit the characteristics of prime farmland soils. As
such, impacts to prime farmland soils at the Meredosia Energy Center would be negligible.

CO, Pipeline

The construction of the CO, pipeline would disturb the area within the construction ROW for the
pipeline. The construction ROW would be up to 80 feet in width in most areas, but could be expanded to
100 feet in wooded or hilly terrain to accommodate construction equipment. During construction,
temporary impacts to soils from surface disturbance caused by moving equipment, topsoil storage, and
other activities would occur within the construction ROW (see Figure 2-18). Pipeline installation would
require trenching and trenchless drilling that would occur near the center of the construction ROW. Table
3.3-5 provides the number of acres of prime farmland soils and soils characterized as having a severe
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erosion hazard within the construction ROW for the southern and northern CO, pipeline routes based on
the criteria in Section 3.3.1.2.

Table 3.3-5. Soils Present within the Construction Right-of-Way for the
Southern and Northern CO, Pipeline Routes

Non-Urban,

CO; Pipeline Total Area® Non-Prime  Urban Soils” Prime c Severe Erosion
Farmland Hazard
Route (acres) Farmland (acres)
(acres) (acres) (acres)
Southern 252 14 0 238 21
Northern 251 30 0 221 47

Source: USDA/NRCS 2006

* Consists of an 80-foot wide construction ROW.

> Impervious areas and previously disturbed soils. Not prime farmland.

¢ Includes prime farmland, if drained, or not frequently flooded, and farmland of statewide importance.
CO; = carbon dioxide

The majority of the soils within the southern (238 acres) and northern (221 acres) CO, pipeline routes are
considered to be either prime farmland or farmland of statewide importance, which represents 94 percent
and 88 percent, respectively, of the total construction ROW for each pipeline route (assuming an 80-foot
wide ROW along the entire length). The proposed southern route traverses 10 soil map units that are
classified as having a severe soil erosion hazard, totaling 21 acres of the construction ROW. The proposed
northern route crosses 14 soil map units that have a soil erosion hazard rating of severe, amounting to
47 acres of the construction ROW.

In the event that the Alliance finds it necessary for the pipeline route to deviate from either the southern
or northern pipeline routes analyzed in this EIS, it is expected that impacts would be consistent with those
addressed in this section, since the same siting criteria would be followed. Any impacts resulting from
surface disturbance to soil resources which occur during pipeline installation would be reduced by
implementing the erosion BMPs described in this section. In addition, impacts to prime farmland soils
and agricultural uses would be minimized through compliance with the Agricultural Impact Mitigation
Agreement (IDOA 2012), the NPDES permitting requirements, and implementing the SPCC plan, as
described above, resulting in a minor impact.

As identified above, the Alliance and IDOA have established an Agricultural Impact Mitigation
Agreement (IDOA 2012) that identifies mitigation measures that would be implemented during pipeline
construction to preserve prime farmland soils, including the following:

e Topsoil would be identified, stripped and stored along the pipeline route, and kept separate from
the subsoil.

e Stockpiled subsoil would be used to backfill the trench prior to replacing the topsoil.

e Topsoil would be replaced so that after settling occurs, the topsoil’s original depth and contour
would be restored.

The Alliance has not finalized the location of the proposed injection wells at the CO, storage study area.
As a result, the route that the pipeline would take across the CO, storage study area has not been
determined, since it would depend upon the final siting of the injection wells. Impacts related to these
end-of-pipeline routes (spurs) to the injection wells are addressed in the next section, CO, Storage Study
Area.

CO, Storage Study Area

The proposed injection wells and associated surface facilities would be located within the CO, storage
study area in the northeastern portion of Morgan County (see Figure 2-16). The majority of soils (95
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percent) within the CO, storage study area are considered either prime farmland or farmland of statewide
importance (see Table 3.3-6). In addition, seven soil types, totaling approximately 587 acres (11 percent)
of the CO, storage study area are characterized as presenting a severe hazard for soil erosion.

Approximately 28 acres would be utilized and disturbed during the construction of the injection and
monitoring wells and associated facilities, including a stormwater retention and infiltration basin, and
erosion prevention measures (e.g., berms, fencing). A total of 64 acres would be disturbed to support the
construction of the access roads. The footprint of land area disturbance for construction of the surface
facilities would be approximately 30,620 square feet (0.7 acre) 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 acres)
area of land disturbance during construction. The land not required for the permanent access roads would
be returned to agricultural production once construction is complete. Because of the high percentage of
prime farmland soils within the CO, storage study area, it is likely that most or all of the soils disturbed
during construction of the injection wells, supporting facilities, and roads would be classified as prime
farmland soils. Some of the area would be regraded and revegetated once construction was complete,
while the fenced areas around the injection well site(s) and the facilities would be removed from
agricultural production for the duration of the project.

The amount of soils permanently withdrawn is described in the operational impacts section, below. The
Alliance, to the extent practicable, would avoid net reductions in agricultural land by potentially replacing
lands taken out of agricultural use with local land that could be placed into agricultural use. However, the
total amount of prime farmland soil would still be reduced by 25 acres as a result of this project.

Table 3.3-6. Soils Present within the CO, Storage Study Area

Non-Urban,

Total Soil Area Non-Prime Urban Soils? Prime Farmland® Severe Erosion Hazard
(acres) Farmland (acres) (acres) (acres)
(acres)
5,341 246 0 5,095 587

Source: USDA/NRCS 2006

 Impervious areas and previously disturbed soils. Not prime farmland.

® Includes prime farmland, if drained, or not frequently flooded, and farmland of statewide importance.
CO, = carbon dioxide

Since the Alliance has not yet finalized the location of the injection wells within the CO, storage study
area, impacts related to the end-of-pipeline routes (spurs) have been assessed by evaluating a range of
reasonable siting scenarios. In each of the siting scenarios, the spurs would run from the end of the
southern and northern pipeline routes (originating at the western edge of the CO, storage study area) to
hypothetical injection well sites within the CO, storage study area. DOE used these hypothetical siting
scenarios to evaluate a range of potential impacts, whereby some hypothetical routes would have lesser
impacts to physical resources while others would have greater impacts, while still representing reasonable
paths. The Alliance would locate the final injection wells using the siting criteria listed in Section 2.5.2.1,
and would likely disturb between 20 to 32 acres of soils. The pipeline spurs could cross some agricultural
fields and would likely disturb approximately 19 to 32 acres of prime farmland during construction.

The hypothetical siting scenarios that DOE developed for the end-of-pipeline spurs from the southern
route would likely impact between 23 and 32 acres during construction, all of which are classified as
prime farmland soils. In addition, this scenario would impact between 0 and 1.7 acres of soil classified as
severe erosion hazard. The hypothetical siting scenarios that DOE developed for the end-of-pipeline spurs
from the northern route would likely impact between 20 and 28 acres during construction, where all of the
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soils except for 1 acre would be classified as prime farmland. In addition, this scenario would likely
impact between 0.6 and 1.1 acres of soil classified as severe erosion hazard.

Impacts to prime farmland soils and agricultural uses would be minimized through compliance with the
Agricultural Impact Mitigation Agreement, the NPDES permitting requirements, and implementation of
the SPCC plan. As a result, there would be minor, temporary impacts to soils from construction within the
CO; storage study area.

At the injection well site(s), the Alliance would use drilling BMPs, including using secondary
containment for all fuel storage tanks, and placing synthetic sheeting in all mud pits and associated
circulation equipment. A synthetic liner would be placed beneath the drilling rig, and the drilling
contractor would maintain an inventory of absorbent materials (e.g., pads and booms) in order to respond
to any release of engine oil, hydraulic oil, diesel fuel, gasoline, antifreeze, drilling fluids or any other
contaminants as a result of the driller’s activities. Any spills involving fuel or other liquid or dry
chemicals would be cleaned up immediately, including any affected soil. All spill cleanup materials as
well as any affected soil would be contained and disposed of properly. Section 2.5.2.3 provides additional
detail on the drilling techniques that would be used to construct the injection wells, including spill
prevention methods. As a result, impacts to soils from the construction of the injection and monitoring
wells are expected to be short term and minor.

Educational Facilities

The educational facilities could involve new construction, rehabilitation of existing structures, or a
combination of new construction and rehabilitation. Although a specific site has not yet been identified,
the proposed site or sites for the educational facilities would be areas that have been previously disturbed,
with utilities (e.g., electricity, telecommunications, water, and sewer) located on or immediately adjacent
to the site or sites. Considering that the selected site(s) would be located on previously disturbed land
with utility connections, it is unlikely that additional, new soil disturbance would result from the
construction of the educational facilities. No farmland soil impacts would be anticipated. Compliance
with NPDES permitting requirements and spill prevention and soil contamination minimization measures
as outlined above would ensure effects to soil remain negligible to minor.

3.3.3.2 Operational Impacts

Direct impacts to soils during operation could include soil contamination from hazardous or non-
hazardous material spills or soil disturbance during routine maintenance and repairs. These impacts are
discussed in more detail below. Overall, impacts to soils from operation of FutureGen 2.0 Project would
be minor.

Meredosia Enerqgy Center

Impacts to soils during operation would be minimal. There would be a minor potential for soil
contamination from hazardous and non-hazardous material spills due to storage and transport of process
chemicals and wastes at the Meredosia Energy Center. Soils could also be contaminated from fuels, oils,
and other fluids used to power onsite vehicles and operational equipment. With effective BMPs and
compliance with all federal and state regulations, including a facility SPCC plan for storage and handling
of oils, spills would be infrequent and minimized. Personnel would be trained and equipped to respond to
spills, so the spills would be cleaned and remediated. Implementation of these measures would ensure that
impacts to soils during operations would be minor.

CO, Pipeline

After construction, the soils above the CO, pipeline that previously supported agricultural production,
including the operational ROW, would be returned to agricultural production. Pipeline patrolling would
be conducted by road, by foot, and by helicopter, and contracted to specialist companies. Access to the
pipeline would be through existing access roads or at access points for the new pipeline. These visual
surveys would be conducted every two weeks and would look for signs of leaks (e.g., discolored
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vegetation, disturbed soil) and potential infrastructure concerns (e.g., exposed pipe at stream crossings),
as required by the DOT. If major repairs or maintenance activities (i.e., periodic hydrotesting) were
needed along the pipeline, impacts would be similar to those described for pipeline construction in
Section 3.3.3.1. Impacts to prime farmland soils and agricultural uses would be minimized through
compliance with the Agricultural Impact Mitigation Agreement (IDOA 2012) and other measures, as
described above, resulting in a minor impacts during operation.

CO, Storage Study Area

The injection well site(s) would occupy up to 25 acres for the duration of the project. The footprint of the
surface facilities near the injection well site(s) would be approximately 30,620 square feet for the
buildings, sidewalks, and parking lot. Although some areas within the property line would be reseeded
with native vegetation and maintained to prevent erosion, the area occupied by the support facilities,
parking lots and access roads (25 acres) would withdraw the soils from agricultural use for the duration of
the project (see Figure 2-19). Because there is a high concentration of prime farmland soils within the
CO, storage study area, all of the soils at the injection well site(s) would likely be classified as prime
farmland.

No additional impacts, beyond those addressed in Section 3.3.3.1, would be anticipated during the
operation of the pipeline across the CO, storage study area to the injection wells. Between 7 to 14 acres of
prime farmland would be within the proposed operational ROW; however, agricultural production would
be allowed along the pipeline up to the fence line of the injection well site(s).

Although highly unlikely, near-surface leaks during injection could cause an increase in CO, in the soil
horizon. Because supercritical CO, vaporizes readily at atmospheric pressure, an increase of CO,
concentration in the soil could lower the pH of the soil, which could affect plant growth (DOE 2007a).
CO; dissolved in groundwater could also increase the mobility of heavy metals through the soil column.
However, periodic integrity testing of each well would eliminate the risk of such a near-surface leakage.
As discussed in Section 3.4, Geology, there would be a very low risk that the CO, would travel up from
the Mt. Simon Formation and through the caprock formation; therefore, these types of impacts are not
anticipated.

Educational Facilities
No additional impacts to soils would occur during operation of the educational facilities.

3.3.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed that the no action
alternative is equivalent to the no-build alternative. Therefore, there would be no changes to physiography
and soils under this alternative.
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3.4 GEOLOGY

3.4.1 Introduction

This section describes the geologic resources potentially affected by the construction and operation of the
FutureGen 2.0 Project and its related components. This section also analyzes the potential direct and

indirect effects of this proposed project on these resources.

3.4.1.1 Region of Influence

DOE identified three different ROIs for the analysis of potential
impacts to geologic resources. The first ROl addresses potential
impacts to geologic formations and landforms resulting from the
planned construction and presence of surface facilities at the
Meredosia Energy Center property, within the CO, pipeline corridor,
at the CO, storage study area, and at the site for the proposed
educational facilities. This ROl would include any geologic resources
underlying or near the proposed project features, and would be
restricted to the construction footprint.

The second ROI addresses potential impacts to geologic resources
resulting from the injection of CO, into deep geologic formations. This

COq Storage Study Area - 5,300-acre
area that would contain the injection
and monitoring wells and the CO:
plume. A section of the CO2 pipeline
(spurs) would also be installed within
this area to the injection wells.

Area of Review (AoR) — an area up to
5,000 acres around the injection wells,
and determined by computer modeling
of the COz plume. The dimensions and
location will be presented in the UIC
permit applications.

ROI is specific to the formations that would be used for the injection
and storage of CO, (the injection zone) and the lateral extent of the
CO, plume within those formations. Because the locations of the
injection wells have not yet been identified, a 25-square mile UIC
survey area that is centered around, and encompasses, the CO, storage
study area, is used as the ROI. This ROl would include all potential
locations of the CO, plume. The third ROI addresses potential impacts
from seismic (i.e., earthquake) effects, at approximately 30 miles, which covers the area that could be
impacted by earthquakes, based on damage reports from past seismic events in the region (USGS 2013).

3.4.1.2 Method of Analysis and Factors Considered

The geologic setting for the proposed project includes the glacial deposits, bedrock, and any minerals
within the ROIs that have been defined for the project. DOE evaluated the potential effects of the
construction and operation of the project on these geologic resources. Several data sources were used to
support this analysis, including USGS topographic maps, geologic reports and GIS data from the Illinois
State Geological Survey, and USGS earthquake maps.

UIC Survey Area — a 5-mile-by-5-mile
square (25 square miles) area,
centered on the CO2 storage study
area, used to analyze the USDW and
well locations within and around the
AoR to support UIC permitting.

In addition, DOE used data provided by the Alliance from geologic characterization activities conducted
in the CO, storage study area. Under its cooperative agreement with DOE, the Alliance completed a
stratigraphic well in the CO, storage study area in December 2011. This well was constructed to allow the
Alliance to collect the comprehensive data needed to characterize the geology and hydrogeology of the
area. This data will be used to support the design and permitting of the project as well as the analysis of
impacts in this EIS.

DOE, the Midwest Geological Sequestration Consortium, and other private entities are researching the
possibility for large-scale geologic sequestration throughout the Illinois Basin (NETL 2010a). Three other
sequestration projects have been planned or are in operation in Illinois, and are discussed in further detail
in Section 4.3, Cumulative Impacts. Two projects are located outside of Decatur, IL, and one is in the
planning stage near Taylorville, IL. The information and data gathered from these projects have been used
to support the impact analysis in this EIS.
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DOE assessed the potential for impacts based on whether the proposed FutureGen 2.0 Project would:
o Cause or be damaged by geologic-related events (e.g., earthquakes, landslides, sinkholes);

¢ Reduce the value of mineral or petroleum resources or unique geologic formations, or render
them inaccessible;

e Alter unique geologic formations resulting in the migration of geologically stored CO, through
faults, compromised caprock, or other pathways such as abandoned or unplugged wells;

e Cause visible ground heave or upward vertical displacement of the ground surface; or

o Affect human exposure to radon gas.

3.4.1.3 Regulatory Framework

The injection of CO, for geologic sequestration is regulated under the authority of the Safe Drinking
Water Act’s UIC Program. 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 and to ensure the protection of USDWSs. In accordance with the Class VI rule,
the Alliance would be required to submit permit applications and obtain Class VI UIC permits from the
USEPA for each injection well before injection would be allowed to commence.

The Class VI rule requires operators of Class VI wells to develop, gain approval for, and implement five
project-specific plans, including an AoR and Corrective Action Plan, a Testing and Monitoring Plan, an
Injection Well Plugging Plan, a Post-Injection Site Care and Site Closure Plan, and an Emergency and
Remedial Response Plan. The AoR and Corrective Action Plan describes how an operator intends to
delineate the AoR for the Class VI injection well and ensure that all identified deficient artificial
penetrations (i.e., wells that are improperly plugged or completed) would be addressed by corrective
action techniques so that they would not become conduits for fluid movement into USDWs. The AoR is
defined as the region surrounding the geologic sequestration project where USDWs may be endangered
by the injection activity. The AoR is delineated using computational modeling that accounts for the
physical and chemical properties of all phases of the injected CO, stream and displaced fluids, and is
based on available regional and site characterization, monitoring, and operational data as set forth in
40 CFR 146.84.

The Alliance has not yet finalized its permit applications for the Class VI wells; however, the Alliance has
conducted computer modeling (see Appendix G, Geological Report) to predict the lateral extent of the
CO; plume within the injection zone. The computer modeling was used to simulate the currently proposed
injection well configuration of four horizontal injection wells at one injection well site, where 1.2 million
tons (1.1 million metric tons) of CO, would be injected per year for 20 years into a horizon within the Mt.
Simon. Section 2.5.2.3 has a description of the wells that the Alliance used for the model analysis.

The computer modeling indicated that the CO, plume would encompass an area of approximately 4,000
acres, roughly centered on the injection wells. This area would likely be designated as the AoR for
purposes of the UIC permits. In addition, the Alliance has collected data within a 25-square mile
(16,000-acre) survey area, centered on the 5,300-acre CO, storage study area. Because the injection well
locations within the CO, storage study area have not yet been identified, the analysis in this section uses
the 25-square mile UIC survey area when characterizing potential impacts resulting from the injection of
CO; into the injection zone. The UIC rule also requires the identification of the USDWs within the AoR
that could be affected by injection activity (40 CFR 146.81(d)). Section 3.5, Groundwater, describes the
USDWs in the CO, storage study area in more detail, along with potential impacts to these aquifers.
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The final UIC Class VI permit applications would detail the locations of the injection wells and the
delineated AoR. The Alliance would reevaluate the AoR at least every 5 years after the issuance of the
UIC Class VI permits, which would consider the volume of CO, injected, the resulting subsurface CO,
plume, and any other results from the MVVA program.

3.4.2 Affected Environment
3.4.2.1 Regional Geologic Setting

The FutureGen 2.0 Project would be located in the Central Lowland Province, which is further subdivided
into till plain areas based on glacial topography. The delineation of the till plain areas is based on the
change of sedimentary deposits from the glaciations of the Illinois and Wisconsin episodes
(USGS 2011a). In the Central Lowland Province, the topography is generally flat, although scarps and
moraines are present in the region. The FutureGen 2.0 Project is located within the Springfield Plain,
which is also flat with very localized variations in topography from the glacial deposits from the Illinois
episode. Beneath the glacial deposits is a deep sequence of sedimentary bedrock that formed over a period
of millions of years. The ages of the bedrock units range from the Pennsylvanian (300 million years)
Spoon-Carbondale formation to the Precambrian metarhyolite basement (540 million years). Metarhyolite
is a volcanic rock that has been altered by heat and pressure over time. The remainder of this section
provides additional details on the geologic formations that underlie the project area.

Surficial Geology

The topography of Morgan County has low relief, which is incised by small streams that flow to the
Illinois River. The elevation ranges from 400 feet in the west, near the Illinois River, to 700 feet above
sea level in the east. The northwestern and southern portions of Morgan County tend to have deep valleys
and narrow upland ridges, while the eastern portion is nearly level to slightly undulating. The Illinois
River forms the western border of Morgan County. Adjacent to the river is a flat floodplain with alluvial
sediments deposited over the remnants of an ancient glacial channel. The floodplain extends eastward for
approximately 2 miles until it reaches a series of sand outwash hills that stretch from north to south (Hajic
and Leigh 1985). These hills rise 100 to 120 feet above the river valley. The Illinois Episode drift deposits
in Morgan County are also covered by fine, wind-blown sediment (loess) from the Wisconsin episode.

The most common glacial formations in Morgan County include the Cahokia, Glasford, and Peoria
Formations (ISGS 2011a). The Cahokia Formation is present in the floodplain area between the Illinois
River and the glacial bluffs. The formation consists of stratified silt, clay, loess, and sand deposits that
were deposited after the last glacial event (Wisconsin episode) and reworked by the Illinois River. The
Cahokia Formation is approximately 100 to 200 feet thick around the Illinois River (Piskin and Bergstrom
1975). Loess deposits are not usually found immediately around the Illinois River because the soils have
been extensively reworked by the flow of the river.

Starting at the bluffs, and extending eastward, is the glacial till plain of the Glasford Formation, which
was deposited during the Illinois episode, and then covered by loess of the Peoria Formation during
Wisconsin episode (ISGS 2011a). The Cahokia Formation is also found in the bottom of stream valleys,
such as Snake Creek, where the glacial tills have been reworked by stream action. The Glasford
Formation is comprised of glacial tills interbedded with sandy outwash deposits. The thickness of the
glacial till generally increases from west to east; however, the thickness is extremely variable, ranging
between 25 and 100 feet from Meredosia to Jacksonville (Piskin and Bergstrom 1975). Soils in eastern
Morgan County are formed from the Peoria Loess, which was draped over the deeper till and drift
deposits at the end of the Wisconsin glacial event. The Peoria Loess decreases in thickness from west to
east, from over 20 feet outside of Meredosia to 10 feet approaching the CO, storage study area
(ISGS 2011b).
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Bedrock Geoloqgy

The FutureGen 2.0 Project components would be located in the western shelf of the Illinois Basin, which
covers an area of about 110,000 square miles in parts of Illinois, Indiana, and Kentucky. The bedrock
sequence within the basin consists of thousands of feet of sandstone, shale, and carbonate layers over a
basement of ancient granite and rhyolite. The sediments that formed the bedrock were deposited in
alluvial fans and shallow water in a variable coastal environment during the Paleozoic era, starting 570
million years ago. There are no bedrock formations younger than the Pennsylvanian epoch (300 million
years ago) in the Illinois Basin, which indicates that the basin ceased to grow and the dominant
sedimentary processes changed from deposition to erosion. The presence of an erosion contact between
formations in the bedrock sequence also represents a period of halting deposition and subsequent erosion.

A primary characteristic of the Illinois Basin’s western shelf is broad, parallel sedimentary layers that do
not display any major faults (Alliance 2012b). The major structural feature in the bedrock at Morgan
County is the Sangamon Arch, a broad, gently curving anticline, whose “ridge” runs roughly east-
northeast from Jacksonville to Champaign (ISGS 1995a). The arch causes the bedrock in Morgan County
to gently dip about 1 to 2 degrees to the southeast. Figure 3.4-1 shows a representative cross section of the
bedrock formations in Morgan County. The bedrock is shown dipping to the east; therefore, the bedrock
closest to the surface tends to become younger from west to east.

Source: Alliance 2012b
Dev = Devonian; Dol = Dolomite; Fm = Formation; Ls = Limestone; Quat = Quaternary; Sdst = Sandstone; Sh = Shale; Sil = Silurian;
Sltst = Siltstone

Figure 3.4-1. Cross Section of the Bedrock through Morgan County

Figure 3.4-2 presents a detailed stratigraphic column for the formations present at the CO, storage study
area. The figure details the formation depths based on measurements taken from the stratigraphic well that
was completed by the Alliance in fall 2011. The well was drilled through the Mt. Simon Formation and
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into the Precambrian metarhyolite basement to a depth of 4,826 feet bgs. Descriptions of the formations
are provided in the text below.

Mississippian and Pennsylvanian Formations

The shallowest bedrock formations are located in the eastern portion of Morgan County. The youngest
formation in the FutureGen 2.0 Project area is the Spoon-Carbondale Formation, which was deposited in
the middle Pennsylvanian epoch, and consists of shale deposits with sandstone lenses. The Spoon-
Carbondale presents a small section of a larger sequence of alternating marine and non-marine sediments
that have been identified in other areas of the Illinois Basin (Willman et al. 1975). The upper and lower
contacts of the formation are erosional surfaces.

The next sequence of formations was formed in the Mississippian epoch, when much of Illinois was
beneath a large inland sea. As such, the individual formations and members tend to taper out from east to
west, as the deposits were controlled by the depth of the water and location in relation to the coastline and
rivers (Willman et al. 1975). These formations are characterized by alternating sequences of dolomitic
limestone, calcareous shales, and light grey limestones that slowly change in composition from one
formation into the one above. The Mississippian formations in eastern Morgan County are the St. Louis
Limestone, Salem Limestone, Warsaw Shale, Keokuk-Burlington Limestone, and Hannibal Shale.

The St. Louis and Salem Formations are fine-grained, cherty limestone formations. The St. Louis is
laterally extensive, and is truncated at the top by an erosion unconformity (Willman et al. 1975). The
Warsaw Shale is comprised of gray shale and silty limestone with numerous invertebrate fossils. The
Keokuk-Burlington Limestone is a fine-grained, cherty limestone, with numerous microfossils. It
gradually becomes siltier as it grades upwards to the Warsaw Shale. The Hannibal Shale is a green to
gray, clay-rich shale with abundant microfossils.

In western Morgan County, near the Meredosia Energy Center the sequence of Mississippian formations
is the Burlington-Keokuk Limestone, Fern Glen Formation, and Meppen Limestone (ISGS 2005). The
Fern Glen consists of red and green calcareous shale, shaley limestone, and a base of large, yellowish
gray limestone, with abundant invertebrate fossils. The Meppen Limestone is a tan dolomitic limestone
with small calcite geodes.

Silurian and Devonian Formations

The New Albany Shale is an Upper Devonian-Lower Mississippian formation that is comprised of black,
organically rich marine shales. The New Albany has an erosion contact with the Devonian Limestone
with thin beds of sandy material near the base, and carbonates near the top of the formation. The New
Albany Shale is the primary source of oil and gas in Illinois, although its presence at a location does not
guarantee the existence of economically recoverable oil or gas deposits (Cluff and Dickerson 1982).

Beneath the New Albany Formation are two undifferentiated formations, which are part of the Hunton
Limestone Megagroup. These Silurian and Devonian formations are very thin because tectonic activity at
the time changed the area’s sediment deposition patterns and increased erosion. The Silurian and
Devonian formations are local deposits of fine-grained limestone, with numerous microfossils. These
formations have erosion contacts at the base and top.

Upper Ordovician Formations

The Upper Ordovician formations include the Maquoketa Shale, Galena Limestone, Platteville Limestone
and Dolomite, and the Joachim Glenwood Dolomite. Each of these formations has upper and lower
erosion contacts, which represent multiple episodes of deposition and erosion of the unconsolidated
sediments. The formations tend to be fine grained and low porosity.

The Maquoketa Shale contains gray to dark brown shale, while the Galena Limestone has fine-limestone,
which contains numerous fossils, and is occasionally capped by dolomite. The Plattesville
Limestone/Dolomite consists of brown, slightly shaley limestone and impure dolomite. The Joachim
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Source: Alliance 2012b
Dol = Dolomite; ft GS* = feet below ground surface; Fm = Formation; Mbr = member; Sh = Shale; Sltst = Siltstone;
Ss = Sandstone; USDW = underground source of drinking water

Figure 3.4-2. Generalized Stratigraphic Column for the CO, Storage Study Area
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-Glenwood Dolomite are two formations that cannot be differentiated within the stratigraphic well, and
are characterized by light gray, clay-rich, silty and sandy dolomite, with beds of brownish gray, and
relatively pure dolomite. Sandy beds and other inclusions may also be present (Willman et al. 1975).

St. Peter Formation

The St. Peter Formation is an Ordovician-age, well-sorted poorly cemented, quartz sand with little clay or
carbonate inclusions. The formation was deposited in a beach environment in a period of increasing water
depth (Willman et al. 1975). An erosion contact occurs between the Shakopee Dolomite and the St. Peter.
In Hlinois, the St. Peter is a well-known bedrock aquifer with salinity that varies from northwest to
southeast. Maps of the aquifer salinity show that the St. Peter aquifer contains water with total dissolved
solids between 2,500 and 10,000 milligrams per liter at the storage area (ISGS 2004). Samples taken from
the stratigraphic well confirm that the salinity concentration is less than 10,000 milligrams per liter.
Section 3.5, Groundwater, contains additional hydrogeologic information about the St. Peter Formation.

The St. Peter is also a well-documented natural gas storage formation with 38 gas reservoirs throughout
Illinois. In the early 1950’s, the Panhandle Eastern Pipeline company acquired gas storage rights to inject
natural gas in the Waverly dome of the St. Peter Formation, about 15 miles south of the CO, storage study
area. After injecting approximately 5,500,000 million cubic feet of natural gas over 5 years, injection was
discontinued (Bell 1961).

Lower Ordovician and Upper Cambrian Knox Group

The formations between the St. Peter and the Eau Claire, which were deposited in the Ordovician and
Cambrian, are correlated to the Knox Group, which is found throughout the Illinois Basin (Swezey 2009).
Regionally, the Knox Group consists of impermeable, dense dolomites, and few thin sandstone
formations. At the stratigraphic well, the Knox group consists of about 1,500 feet of bedrock. From top to
bottom, the Ordovician formations within the sequence are the Sakopee Dolomite, New Richmond
Sandstone, Oneota Dolomite, and Gunter Sandstone. The Shakopee dolomite is a thick, clay-rich to pure
fine-grained dolomite with some thin beds of sandstone, siltstone, and shale. Beneath the Shakopee is the
New Richmond Sandstone, a fine- to medium-grained sandstone with some interbedded sandy dolomite.
The Oneota Dolomite is a fine- to coarse-grained cherty dolomite with minor amounts of sand and thin
shaley beds at the base. The Gunter Sandstone consists of medium- to fine-grained quartz sand, and is
generally thin throughout the basin. The Oneota Dolomite/Gunter Sandstone sequence is bounded in the
top and bottom by erosional contacts with the surrounding formations.

The rest of the formations (Eminence Dolomite, Potosi Dolomite, Franconia Dolomite, and the Ironton-
Galesville Sandstone) were deposited in the Cambrian. The Eminence Dolomite is a medium-grained
dolomite with some chert and thin beds of sandstone, while the Potosi Dolomite is a relatively pure
dolomite. The Franconia Dolomite is a clay-rich dolomite sequence that is separated into two members:
the Derby-Doerun and the Davis. The Davis is a widespread, low-permeability shale that grades upwards
into the silty and sandy dolomite of the Derby-Doerun Member. The Ironton-Galesville Sandstone is a
calcareous coarse sandstone, and contains a deep subsurface aquifer. The formation has been used for
natural-gas storage in the Waverly field in southeast Morgan County.

Eau Claire Formation (Confining Zone)

The Eau Claire Formation consists of dolomite, dolomitic sandstone, limestone, siltstone, and shale, with
no erosion contact between its base and the top of the Mt. Simon Formation, (Willman et al. 1975). The
Eau Claire has been identified throughout Illinois, with thicknesses that range from less than 200 feet in
western Illinois to greater than 1,000 feet in the southeast (Willman et al. 1975). The Eau Claire is
composed of three members, which reflect the increasing water depth in the depositional environment.
The upper layer is the Proviso siltstone member, which consists of dolomite and sandy siltstone with beds
of greenish gray, pink, or red shale. Below the Proviso is the Lombard dolomite member, which consists
of glauconitic and sandy dolomite interbedded with greenish gray shale (Willman et al. 1975). The

GEOLOGY 3.4-7



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

underlying Elmhurst member consists of sandstone with thin, irregular gray shales, which gradually
contains more carbonate and fine-grained material as it grades into the Lombard member.

Mt. Simon Formation (Injection Zone)

The Cambrian-age Mt. Simon contains one of the Illinois Basin’s major deep saline aquifers and is
considered the best formation for carbon sequestration in the region. The DOE estimated that the CO,
storage capacity for the Mt. Simon Formation is approximately 30 to 120 billion tons (27 to 109 billion
metric tons) (NETL 2010a). The Mt. Simon is comprised of fine- to coarse-grained quartzose-cemented
sandstone that is partially conglomeratic, with some lenses of micaceous shale toward the top of the
formation. In the southern Illinois Basin, the Mt. Simon Formation formed from distal alluvial fan
deposits from the granitic highlands and likely included extensive braided river deposits, barrier islands
and deltaic environments (Bowen et al. 2011; Leetaru and McBride 2009). Over time, accumulating
sediment and tectonic movement shifted the depositional environment to more extensive braided fluvial
systems, with a gradual transition to a marginal marine environment that formed the shales of the
Eau Claire (Bowen et al. 2011). The Mt. Simon is present throughout Illinois, with thicknesses that range
from over 2,000 feet in the northeast to 500 feet or less in the south-southwest. For years, natural gas has
been successfully stored in the Mt. Simon in 50 wells throughout north-central Illinois. This suggests that
the formation exhibits characteristics, such as sufficient permeability and porosity, which make it suitable
for long-term gas storage. The total dissolved solids concentration in the brine that was sampled at the
stratigraphic well (at a depth of 4,050 feet bgs) was 48,000 milligrams per liter.

Precambrian Metarhyolite and Sedimentary Breccia

At the base of the Mt. Simon is a thin layer of fractured and weathered rhyolite wash deposits
(sedimentary breccia), which are weathered remnants of the Precambrian metarhyolites and granites that
form the base of the Illinois Basin. The basement metarhyolite is medium to coarse-grained, silica-rich,
volcanic rock, with an age of approximately 1.47 billion years. After it was formed, the Precambrian
basement was subjected to long periods of heat and pressure, which reorganized the mineral structure of
the bedrock.

Seismic Activity

The presence or absence of faults and seismic activity is particularly relevant to carbon sequestration
projects because faults, if present, could provide preferential pathways for injected or displaced fluids to
migrate from the injection zone. The proposed project area is located in a relatively low risk zone for
earthquakes, with no major mapped faults within or near the proposed project areas. In addition, no
known large, structural faults occur in Morgan County (ISGS 1995b). The nearest major fault zone to the
project area is the Wabash Valley Seismic Zone, which is located along the Illinois and Indiana border,
approximately 150 miles southeast of the energy center and 180 miles southeast of the CO, storage study
area. The New Madrid Fault Zone, which has been the source of magnitude 7.0 or greater earthquakes in
the central United States, is located approximately 210 miles south of the energy center and the CO,
storage study area. Historically, earthquakes from either of these two fault zones have not caused damage
in central Illinois.

To identify past earthquakes that could have been felt at the project sites, USGS earthquake records were
searched in a 30-mile radius around the FutureGen 2.0 Project areas. Since 1973, when the USGS and
other government agencies started monitoring seismic activity in the United States, no earthquakes have
been recorded within 30 miles. However, historical documents show that at least two earthquakes
occurred within the seismic ROI before the start of seismic monitoring. One earthquake occurred
approximately 15 miles northeast of the CO, storage study area and 37 miles northeast of the energy
center, just outside of Petersburg, Illinois. The earthquake occurred on November 10, 1923, with an
estimated magnitude of 3.3 (Stover et al. 1984). Another earthquake occurred on July 19, 1909, with an
estimated magnitude of 4.5. This earthquake occurred approximately 26 miles directly north of the CO,
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storage study area, and 40 miles northeast of the energy center (Stover et al. 1984). These earthquakes
were also the closest reported earthquakes to the Meredosia Energy Center.

Through the National Earthquake Hazard Reduction Program, the USGS has generated a geologic seismic
hazard probability database to estimate the potential for earthquakes in the United States. The database is
built from data on known fault sequences and historical earthquake data. Models generated from the
database show the probability of a damage-inducing earthquake at a location. According to this data, there
is less than a 1 percent chance that a magnitude 5.0 or greater earthquake would occur within 30 miles of
the FutureGen 2.0 Project in the next 50 years (USGS 2012a) for any of the areas proposed for the
construction and operation of the proposed project. This is the lowest probability rating for the model. For
shaking hazard potential in the next 50 years, there is a 2 percent probability of exceeding a peak
horizontal acceleration of 8 to 10 percent of the gravity coefficient (USGS 2012b). Peak horizontal
acceleration of 10 percent of the gravity coefficient is considered capable of minor structural damage in
normal buildings. These model results show that the Morgan County area is considered part of the
tectonically stable section of North America (see Figure 3.4-3).

Economic Mineral Resources

In Ilinois, oil and gas deposits were initially discovered in the early 1860s. The most productive oil and
gas formations, deposited in the Mississippian to lower Pennsylvanian epochs, are generally absent in
Morgan County. Three gas fields are located along the eastern edge of the county. The Prentice field is
located south of Ashland, and has 25 oil and gas wells that were drilled in the 1950s and 1980s. Oil and
gas from the Prentice field has been produced from small stratigraphic traps in the shallow Pennsylvanian
formations (e.g., Spoon-Carbondale), at depths of 250 to 350 feet bgs. As of 2009, there were no
producing wells, and many of the wells in the field have been plugged, although at least one well was
drilled to 279-foot horizon in 2012 (ISGS 2012b). The Jacksonville field is located directly east of the
city of Jacksonville, and contains more than 75 wells drilled between 1900 and 1984. The wells were
drilled between 350 and 500 feet deep, primarily to the Pennsylvanian bedrock. The field was first
discovered in 1910, and had produced a total 10,400 barrels by the end of 2009. As of 2009, there were
three producing wells (ISGS 2012b).

The Waverly field natural-gas storage site in the southeast corner of Morgan County originally produced
oil from a structural trap in Silurian carbonates called the Waverly Dome. The field no longer produces
oil, but the field has been used for natural gas storage since around 1954 (Alliance 2012b).

The Herrin, Springfield, and Colchester coal-bearing formations are present in the southern portions of
Morgan County; however, they are very thin or absent in the project area. Minable subsurface coal
deposits are found to the southeast of the CO, storage study area, with the closest active mine located
10 miles away.

Three closed sand pits are located on either side of Interstate (I-) 104, on the west bank of the Illinois
River. The farthest sand pit is located about 625 feet north of the highway, while the other two pits are
located 160 and 380 feet south of the road. Aerial photos show that excavation likely started around 1939,
but by 1956, the pits were overgrown and no longer used (ISGS 2011c).

3.4.2.2 Meredosia Energy Center

The Meredosia Energy Center is located within the Illinois River valley. The topography at the energy
center is very flat up to the riverbank, which then drops about 20 feet to the Illinois River. The Cahokia
Formation is the primary surficial deposit at the Meredosia Energy Center. The bedrock at Meredosia is
buried beneath the glacial and river sediments. The shallowest formations at the energy center are the
Meppen Limestone, the Fern Glen Formation, and the Burlington-Keokuk Limestone.
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Figure 3.4-3. Peak Horizontal Acceleration Values (as %g)
with a 2 Percent Probability of Exceedance in 50 years

3.4.2.3 CO; Pipeline

The CO, pipeline to the CO, storage study area would initially cross deposits of the Cahokia Formation,
then the Glasford Formation, which is covered by the Peoria Loess. The CO, pipeline would also cross
several bedrock formations. Starting at the Meredosia Energy Center, the proposed CO, pipeline would
initially cross the older Mississippian formations (e.g., Burlington-Keokuk Limestone), then the Warsaw-
Chouteau limestone, in the central section of the corridor. The final approach of the CO, pipeline corridor
to the CO, storage study area crosses the Spoon-Carbondale Formation and undifferentiated Middle
Pennsylvanian bedrock.

3.4.24 CO, Storage Study Area

The surficial geology for the CO, storage study area consists of the Glasford Formation, which is
approximately 75 to 100 feet thick, and is covered with 10 to 15 feet of loess deposits. The topography at
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the CO, storage study area gradually slopes towards stream channels that drain to the Illinois River to the
west. The Spoon-Carbondale Formation is the bedrock formation that occurs beneath the glacial deposits.

CO; would be injected into the Mt Simon Formation; however, the injection zone for the FutureGen 2.0
Project is comprised of both the Mt. Simon Formation and the Elmhurst Member of the Eau Claire
Formation (see Figure 3.4-2). The Mt. Simon 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. At the CO, storage study area, the Mt. Simon is
approximately 500 feet thick, located at approximately 4,000 feet bgs to 4,500 feet bgs. The formation
thickness gradually increases towards the east, and can be found in outcrops throughout the midwest and
eastern states (Bowen et al. 2011). The Elmhurst Member is 66 feet thick. 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.

In January 2011, the Alliance performed a two-dimensional seismic survey on public roads throughout
the CO, storage study area. The profiles show a thick sequence of the Mt. Simon Sandstone with no
visible faulting (Alliance 2012b). In addition, the Alliance measured the permeability and porosity of the
formations in the stratigraphic well. The measurements confirm that the confining zone has much lower
permeability and porosity levels than the injection zone, as measured at other sites (Griffith et al. 2011;
O’Connor and Rush 2005).

The permeability for the injection zone ranges from 0.1 millidarcies to 400 millidarcies, with lower values
at the contact with the metarhyolite basement, then gradually increasing in the center of the Mt. Simon,
then starting to decrease again as it grades to the EImhurst member (Alliance 2012b). The porosity in the
injection zone ranges from 5 to 20 percent, with the greater porosity in the middle of the Mt. Simon
(Alliance 2012b). The permeability and porosity ranges measured in the stratigraphic well were similar to
those used in the early plume modeling analysis of the Mt. Simon Formation, which used a horizontal
permeability of 37 to 417 millidarcies and porosity of 9.6 to 17.1 percent.

The Mt. Simon Formation is confined between metarhyolite at its base and the Proviso and Lombard
Members of the Eau Claire Formation. These two upper members of the Eau Claire Formation make up
the primary confining zone (caprock formation) and are located between 3,852 and 3,439 feet bgs.
Together the Proviso and Lombard Members comprise 413 feet of low porosity and permeability caprock.
The members have been correlated to layers in Pike County, and have been successfully used as confining
layers for 38 natural gas storage reservoirs across lllinois (Alliance 2012b). The permeability values
decrease from the base of the Lombard upwards through the Proviso, which mirrors the decreasing
amount of silt found in the Eau Claire Formation (Alliance 2012b). The Proviso permeability ranges from
0.0001 millidarcies to 1 millidarcy. Permeabilities of the Lombard member range from 0.001 millidarcies
to 28 millidarcies. The porosity for the Lombard member is between 5 and 10 percent, with greater
porosity at the base of the formation. The Franconia Dolomite is located from 3,330 and 3,086 feet bgs,
and forms a secondary confining zone. The formation is comprised of low-permeability shale and silty
dolomite.

The deepest USDW at the CO, storage study area is the St. Peter Formation, which is about 200 feet thick
and occurs at approximately 1,754 feet bgs. It is located approximately 1,480 feet above the Proviso
Member of the Eau Claire. A USDW is an aquifer that is used or could be used to supply drinking water.
Section 3.5, Groundwater, provides additional detail on the presence of USDWs in the CO, storage study
area.

There are several wells located within the UIC survey area, including 24 water wells, which are typically
drilled within the first hundred feet of the surface. The use and location of these wells are described in
Section 3.5, Groundwater. The discovery of three oil and gas fields in Morgan County surrounding the
CO, storage study area in the early 20™ century resulted in exploratory wells being drilled in the area,
including the UIC survey area. None of the oil and gas fields is located within the survey area, although
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the Prentice gas field and Jacksonville field are located within a mile of the survey area boundary (2,500
feet east and 3,000 feet south, respectively). The Waverly field is located about 13 miles south of the UIC
survey area boundary. There are 22 oil, gas, gas storage, and research wells within the survey area (see
Figure 3.4-4). Table 3.4-1 presents the well types, range of depths, their purpose, and the status as logged
with the Illinois State Geological Survey. Most of these wells were drilled to investigate the presence of
coal, gas, or oil and were plugged or abandoned afterwards. At the CO, storage study area, the top of the
Eau Claire Shale (the primary confining formation) is 3,439 feet bgs, which is well below the deepest oil
and gas well.

Table 3.4-1. Coal, Oil, and Gas Wells Located in the UIC Survey Area

Well Type Number (f[e)ZfLZSs) Purpose Status

Coal Test 6 130-318 Exploration Abandoned

Oil and Gas 2 334-342 Gas production Gas producer

Oil and Gas 5 200-402 Exploration Dry and Abandoned
Oil and Gas 4 324-420 Exploration Dry, No Shows, Plugged
Oil and Gas 2 1,205-1,530 Exploration Dry and Abandoned
Oil and Gas 1 1,400 Exploration Juategﬁ;xség?gggggd’
Stratigraphic 1 814 Structure Test Plugged
Unknown/other 1 347 Unknown Plugged

Source: ISGS 2012b
bgs = below ground surface; UIC = Underground Injection Control

3.4.25 Educational Facilities

The visitor and research center are expected to be located in or near Jacksonville, Illinois, in Morgan
County. The geology of this general area is similar to that described for the CO, pipeline corridor and
CO, storage study area in Morgan County, as discussed above.

3.4.3 Impacts of the Proposed Action

This section analyzes the potential for impacts based on the criteria listed in Section 3.4.1.2 and the
information found in the affected environment section. Impacts resulting from increased soil erosion or
groundwater contamination (including potential contamination of USDWs) are discussed in Section 3.3,
Physiography and Soils, and Section 3.5, Groundwater, respectively.

3.4.3.1 Construction Impacts
Meredosia Energy Center

Construction of proposed project components at the energy center would have negligible impacts on the
local geology. The major equipment at the Meredosia Energy Center would be constructed on deep
foundations, which would provide additional stability for the structures. Construction would primarily
occur on previously disturbed land at the Meredosia Energy Center site, so construction would not affect
geologic resources unique to the region. Activity during construction would not induce seismicity in the
area, and the flat topography would preclude impacts from landslides or subsidence. There are no coal
beds or oil and gas deposits in the area, so no economic minerals would be affected by the construction at
the Meredosia Energy Center.

CO, Pipeline

Construction of the CO, pipeline would occur at a depth of at least 4 feet in loess and glacial till. The
Alliance does not anticipate that any blasting would be required for the pipeline installation. Due to the
overall low topographic relief of the terrain that would be crossed by the pipeline corridor, construction of
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Source: ISGS 2012b
CO; = carbon dioxide; UIC = Underground Injection Control

Figure 3.4-4. Qil, Gas, and Gas Storage Wells in the Underground Injection Control Survey Area
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the pipeline is not expected to require any stabilization efforts to ensure that landslides or ground
instability would not be induced as a result of construction. As needed, standard construction practices
and BMPs used in the pipeline construction industry, as described in Section 3.3, Physiography and Soils,
would be implemented to minimize the potential for construction to result in locally induced ground
instability. Pipeline construction procedures would also follow IDOA guidance, which would ensure safe
storage of topsoil and proper restoration of the surface topography (IDOA 2012). There would be no
impact to the local geologic resources from construction of the pipeline, because the construction would
only temporarily disturb the glacial deposits, which would be replaced once construction is completed.

The project is located in a relatively low risk zone for earthquakes, with no major or mapped faults within
or near the proposed CO, pipeline. Based on these conditions, there is minimal potential for geologically
related impacts to occur either to the proposed pipeline or to geologic resources during pipeline
construction.

CO, Storage Study Area

The Alliance has not finalized the location of the pipeline routes within the CO, storage study area,
because the locations of the injection wells have not been finalized. Therefore, DOE developed a range of
potential impacts based on hypothetical injection well sites and various representative end-of-pipeline
spurs, whereby some hypothetical routes have less impacts to physical resources while other routes have
more impacts, while still representing reasonable paths. Once the locations of the injection wells are
finalized, the Alliance would route the pipeline using the criteria in Section 2.5.1.1. The impacts to the
geology from construction of the pipeline within the CO, storage study area would be negligible, similar
to the impacts for the rest of the CO, pipeline, as described above.

Construction of the injection wells in the CO, storage study area would have a negligible impact on the
local geology. Up to 4 injection wells and 10 deep and shallow monitoring wells would be constructed at
the CO, storage study area. Construction of the wells would remove some bedrock, although the amount
would be negligible and not unique to the region. Drilling and installation of the injection wells would not
induce seismicity, nor would it cause landslides or subsidence. The Alliance intends to apply for Class VI
UIC permits from the USEPA in 2013, and would work with the USEPA to complete the application
process and receive the permits to drill prior to starting construction of the wells.

The injection and monitoring wells and associated infrastructure and buildings would be constructed on a
maximum of 25 acres within the CO, storage study area. An additional 64 acres would be utilized to
support construction of access roads. Local fill may be required during the grading process; however, the
use of materials would not reduce the overall availability of the gravel and other fill. As a result, the
construction of the facilities would have a negligible impact to the local geologic resources.

Educational Facilities

The educational facilities would be located in or near Jacksonville, Illinois. The Alliance would either
renovate existing structures or build new facilities. In either case, the construction activities would have a
negligible impact on geologic resources.

3.4.3.2 Operational Impacts
Meredosia Enerqgy Center

Impacts to geologic resources from the operation of the oxy-combustion facility at the Meredosia Energy
Center would be negligible and limited to areas of soil-related impacts, as discussed in Section 3.3,
Physiography and Soils. No onsite or nearby geologic resources (e.g., valuable gravel or clay or other
deposits) are known to exist that could be impacted by operation of the facility. Operation of the oxy-
combustion facility would not be expected to result in seismic effects that could lead to damage of
structures or facilities; result in impacts to, or render inaccessible, any unique geologic resources; or result
in displacement of the ground surface.
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CO, Pipeline

There would be negligible impacts to geologic resources from the operation of the proposed CO; pipeline.
Pipeline repairs or maintenance may be required during operation; however, these activities would only
disturb surficial and near-surface soils that were previously disturbed during construction of the pipeline.
Operation of the pipeline would not be likely to result in any seismic effects that could damage structures;
result in destruction of high-value or unique geologic resources; render any such resources inaccessible;
or cause displacement of the ground surface.

CO, Storage Study Area

During operations, CO, would be injected into the Mt. Simon Formation through up to four injection
wells located in the CO, storage study area. The exact location for the injection wells and surface
facilities has not yet been determined. Chapter 2 describes the siting criteria, plans, and design of the
wells. The Alliance would operate the injection wells under the UIC Class VI permits issued by the
USEPA, which would include the procedures and practices for CO; injection and monitoring.

The Alliance has evaluated several injection well configurations using both vertical and horizontal
injection wells at one or two injection well sites. After consideration of site-specific data from the
stratigraphic well, the Alliance is currently proposing to operate up to four horizontal injection wells at
one injection well site for the annual injection of 1.2 million tons (1.1 million metric tons) of CO, over a
20-year period. Under normal operating conditions, 58 percent of the CO, 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 three injection wells receive 100 percent of
the flow. The horizontal injection would occur along the final 1,500 to 2,000 foot section of each injection
well, allowing the CO, to infiltrate through a single horizon within the Mt. Simon Formation at about
4,030 feet bgs. Over the course of the injection period, the individual CO, streams from each of the four
wells would merge to form a combined plume.

The Alliance conducted modeling using the Subsurface Transport Over Multiple Phases (STOMP)-CO,
computer program to predict the areal extent and distribution of the CO, plume for the proposed injection
well configuration. Data from the stratigraphic well, as well as data collected from hydrologic testing,
wireline logging, and vertical seismic profiling, was used to support the modeling effort. The Alliance
used multiple variables to model the formation (e.g., vertical and horizontal permeability and porosity,
rock and grain density, capillary pressure) and the reservoir (e.g., temperature, fluid pressure, salinity),
combined with the injection stream values (pressure, saturation) to determine the lateral extent of the
plume after 20 and 70 years. The Alliance ran the model to determine the maximum extent of the plume,
the time period of pressure buildup and drop off, and a sensitivity analysis to determine the most
significant parameters for determining plume size (i.e., fracture gradient and porosity). Appendix G,
Geological Report, contains the technical report detailing the model’s inputs, assumptions, and outputs.
As shown in Figure 2-23, the plume model predicted that the CO, plume would occupy a subsurface area
of approximately 4,000 acres within the CO, storage study area.

The first step to safely manage the injection and storage of CO, is the selection of a site with
characteristics that make it suitable for the long-term storage of CO,. The USEPA has outlined a set of
siting requirements to ensure that site proponents demonstrate that there is a viable injection zone and a
separate, competent confining zone (caprock formation) at the project site (USEPA 2011i; 75 FR 77230).
The Mt. Simon Formation is an ideal target for sequestration, as research has shown that it contains the
characteristics that support long-term storage of CO, (Zhou and Birkholzer 2011, DOE 2011a, Griffith et
al. 2011; NETL 2010a). At the CO, storage study area, the Mt. Simon Formation is located over 3,900
feet bgs and is laterally continuous and about 500 feet thick, as described in Section 3.4.2 and shown in
Figure 3.4-2. It is capped by members of the Eau Claire Formation, which consists of 400 feet of siltstone
and shale layers. Brine aquifers in sandstone formations that formed in braided fluvial environments, such
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as the Mt. Simon Formation, are believed to be ideally suited for fluid storage, because the shale lenses in
the sandstone allow the plume to spread and react with the brine before reaching the caprock formation
(Berger et al. 2009). These characteristics are particularly evident in the transition between the Mt. Simon
Formation and the Elmhurst member of the Eau Claire.

There are several geologic resource impacts that could occur as a result of the injection and storage of
CO;. These impacts could include:

e (CO, migration out of the injection zone and into a USDW;
e Earthquake generation;
e Ground surface displacement; and

e Increased human exposure to radon gas.

DOE expects adverse impacts to geologic resources to be unlikely and negligible to minor for a variety of
reasons that are addressed in the remainder of this section. Although CO, sequestration technology is still
evolving, injection regulations, site selection methods, industry BMPs, and additional mitigation
procedures would minimize the potential for impacts.

CO; Migration

As supercritical CO, is injected into a deep saline formation, the brine (saline groundwater) is displaced
and flows away from the injection wells through the interconnected pore space. Because the injected CO,
is less dense than the surrounding groundwater, buoyancy causes the CO, to rise within the injection
formation to lower-pressure zones until it is stopped by laterally extensive impermeable layers (e.g., the
caprock layer or confining zone). Generally, as CO, filters through the formation, it starts to slowly mix
and dissolve with the brine, creating a denser, mildly acidic solution. However, if a pathway exists
between the injection zone and the shallower formations that overlie the confining zone, CO, could
migrate vertically from the injection zone into shallower bedrock formations. This can occur if there are
faults or fractures in the caprock seal or if the CO, pressure exceeds the capillary pressure of the caprock.
In addition, a leak could occur if the injected CO, finds a pathway through a more permeable zone within
the caprock (Griffith et al. 2011). CO, could also migrate upward along improperly sealed injection well
casings, or improperly abandoned wells that
penetrate the caprock. Given the site investigation
and characterization undertaken by the Alliance
and studies that have been conducted by the Illinois
State Geologic Survey over many years, the
existence of unknown faults, fractures, or wells
within the CO, storage area is highly unlikely.

CO, is trapped in the injection zone by four
primary mechanisms: (1) structural trapping,
(2) residual CO, trapping, (3) solubility trapping,
and (4) mineral trapping. These trapping
mechanisms are dependent upon the physical and
chemical properties of the CO, and the injection
zone. Figure 3.4-5 shows the comparative
effectiveness and time delay for the different types
of trapping mechanisms. Mechanisms that take
longer to occur (solubility trapping, mineralization)
are also more effective for long-term trapping (Liu ~ Source: IPCC 2005

and Maroto-Valer 2011). Structural trapping is the Figure 3.4-5. Effectiveness of
retention of the injected CO, by a physical barrier Trapping Mechanisms Over Time
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(the impermeable caprock). Residual CO, trapping (or hydraulic trapping) occurs as the formation acts
like a sponge, capturing CO in the pore spaces. The effectiveness of residual trapping is dependent upon
the permeability and porosity of the injection zone. Solubility trapping occurs when CO, dissolves in the
brine, forming a liquid that is denser than the host brine. The dissolved CO, and brine may sink in relation
to the surrounding brine. Mineral trapping occurs when the injected CO, reacts with minerals in the brine
or the formation to form carbonate minerals. In the Mt. Simon Formation, carbonate minerals that could
be formed through mineralization would include iron carbonate precipitates. The presence of feldspar in
the Mt. Simon Formation may enhance mineral trapping (Alliance 2012b).

The Mt. Simon Formation contains lenses of shale within the sandstone layers, which would likely
increase the storage capacity of the formation by forcing the CO, to move laterally as its buoyancy causes
it to migrate upward (Ambrose et al. 2008; Bowen et al. 2011; Zhou et al. 2009). This would provide
additional exposure to brine and pore space, which would improve the potential for long-term trapping of
CO..

As part of the site selection and UIC permitting process, the Alliance performed seismic studies and
modeling to determine how the Mt. Simon, Eau Claire, and overlying formations are draped over the
metarhyolite basement and whether any local fracture or fault systems intersect the confining zone. The
studies found no indications of faults or tectonic fracture zones in the bedrock layers and it is unlikely that
any undetected faults or fracture zones are critically stressed (Alliance 2012b). While there is no evidence
of vertical fractures or fissures in the shallow subsurface in the CO, storage study area, some of the well
logs indicated that karst zones may be present in some of the dolomite formations around 1,600 feet bgs.
These zones are encased within carbonate units with low permeability, located over 1,500 feet above the
primary confining layer (caprock) (Alliance 2012b). It is very unlikely that CO, could reach these
dolomite formations because the primary confining zone would inhibit the upward migration of CO,. The
secondary confining zone and several layers of dense, low permeability dolomite would also impede
upward migration.

A review of the drilling records of existing water, oil, and gas wells in the UIC survey area determined
that the only well penetrating the injection zone is the stratigraphic well drilled by the Alliance in 2011.
This well, which would be used as a deep monitoring well, was specifically designed to be resistant to
brine acidization by CO,, and has been cemented with CO,-resistant cement to prevent upward CO,
migration. The next deepest well was drilled to 1,530 feet, well above the injection zone. Therefore, it is
very unlikely that CO, would migrate up through existing well bores or abandoned wells, because it
would first have to escape from the primary and secondary confining zones to reach the next deepest well.

CO; migration up the injection well bores is a potential threat to containing CO, in the Mt. Simon
Formation. The Alliance would design and construct the injection wells by following CO; injection well
BMPs, using CO,-resistant cement to construct the injection wells within the injection zone, and
cementing each string casing up to the surface (see Figure 2-21 and Figure 2-22) (NETL 2012a). A CO,-
resistant cement that is specifically designed to prevent casing degradation from contact with the acidic
brine would be used in the production casing where it crosses the injection and primary confining zones.
A corrosion inhibited potassium chloride brine, or similar fluid, would be used in the space between the
pipe (tubing) that delivers the CO, into the well and the well casing (annular space) (see Figure 2-21 and
Figure 2-22). To prevent the CO, from infiltrating the annular space, the packer assembly, which secures
the well tubing and separates the annular space from the perforated section of the well, will be maintained
at a pressure sufficient to contain the injected CO,. The packer assembly would be designed for an
estimated pressure differential of 500 pounds per square inch (psi), including a factor of safety. Prior to
injection, extensive testing would be conducted on the injection wells to ensure the integrity of the tubing,
annular fluid and cemented casings. For example, pressure testing, wireline logging, and mechanical
integrity testing, would be performed to ensure that the casing can withstand the injection pressures and
that the cement has cured properly.
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Acidic brine solution can also dissolve minerals, which could increase the salt and heavy metal
concentration in the brine. However, models have shown that the quartz-rich Mt. Simon Formation would
tend to be resistant to acid dissolution (DOE 2007a). As a result of the BMPs and design elements that the
Alliance would execute in the design and construction of the injection wells, the leakage of brine from the
injection zone up through the well casing is considered unlikely, and as a result, impacts to geologic
resources from vertical brine leakage would be considered negligible to minor.

In general, brine from the injection zone that is displaced by the injected CO, can migrate from the point
of injection either vertically (potentially up through the confining zone) or laterally (Zhou et al. 2009).
The injection of CO, would displace brine and increase the pressure within a portion of the injection zone,
gradually decreasing with distance from the injection wells. For UIC permitting purposes, the pressure
front is defined as a zone of elevated pressure, where the pressure differential is sufficient to cause
movement of CO, or brine into a UDSW (USEPA 2012e). Models that simulate the increased pressure
from CO, injection have been used to investigate the potential for brine migration and have shown that
while the confining zone does prevent vertical CO, migration (provides structural trapping), the pressure
front can be strong enough to force small amounts of brine from the injection zone into shallower
formations (Birkholzer et al. 2009; Lemieux 2011). This process would occur over tens of years, as the
displaced brine is first forced into the Mt. Simon pore space before it can migrate vertically (Zhou et al.
2009). If the brine does pass through the caprock and reaches a shallower (less than 3,500 feet bgs),
permeable formation, it would likely also spread laterally within the formation, slowing its vertical
migration. The temperature and density differential between the injection zone brine and the shallower
formation would cause the dense brine to stay within the lower-most region of the formation. Birkholzer
et al. (2009) determined that vertical brine migration through a sequence of layers into shallow aquifer
bodies (e.g., USDW), would be extremely unlikely. Brine could migrate with CO, through permeable
pathways through the caprock; however, as mentioned above, the project site selection would minimize
this potential effect. Overall, the impact from brine migration would be minor because it would be
extremely unlikely that it would reach the deepest USDW.

Brine in the injection zone can also be displaced laterally, although the models show that the lateral
movement would be slow and not much faster than the natural groundwater flows in deep saline aquifers,
on the scale of inches over hundreds of years (Birkholzer et al. 2009; Zhou et al. 2009). For the
Mt. Simon, this means there is no potential for displaced brine to migrate up-dip (i.e., towards the
northeast) to the potable Mt. Simon aquifers in the northern Illinois Basin. The closest potable Mt. Simon
aquifer is over 50 miles away (Zhou et al. 2009; Brower et al. 1989). Because the displaced brine would
remain within the vicinity of the CO, storage study area, the impacts from up-dip brine migration would
be negligible.

Ongoing monitoring and modeling would serve as an important means of reducing the potential for
impacts to geological resources from the proposed project. The plume modeling conducted by the
Alliance, as discussed earlier, projects that injected CO, would remain within the CO, storage study area
and remain stable after 70 years (see Figure 2-23). The Alliance ran the plume model for over 300 years
to determine the greatest extent of the aerial plume and the peak pressure differential within the
formation. Although the plume does change slightly throughout the modeling period, the variation from
the maximum plume extent becomes insignificant after the injection period. The pressure differential also
peaks at the end of the injection period, but slowly dissipates to 90 percent of the peak within the first 100
years of injection (Appendix G, Geological Report).

As part of the proposed CO, monitoring and verification program, the Alliance would conduct monitoring
to detect migration of injected or displaced fluids, should migration occur, so that potential long-term
impacts to geologic resources may be minimized or avoided (e.g., by correcting deficiencies in well
construction, adjusting injection and production rates or locations, or other appropriate mitigation
strategies). While some of the monitoring would be required by the Class VI injection regulations, the
Alliance is also planning to use additional monitoring techniques for research purposes. A preliminary
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CO, monitoring program is summarized at the end of this section and will be described in detail in the
MVA plan that will be submitted with the UIC permit applications. Considering the proposed mitigation
measures (i.e., the well integrity testing program and the CO, monitoring and verification program) and
the low probability of CO, leakage from the injection zone, potential impacts related to migration of
injected and displaced fluids through improperly sealed wells or unknown faults or fracture pathways are
expected to be negligible to minor.

Induced Seismicity

The expanding use of pressurized fluids in hydraulic fracturing and wastewater injection has increased the
visibility of human-induced seismic effects in energy projects (NRC 2012; Ellsworth et al. 2012;
Suckale 2010). DOE recognizes the public’s interest in human-induced seismicity from geologic
sequestration, as CO, would be injected into a saline aquifer within a sandstone formation deep within the
earth’s crust. The remainder of this section addresses the potential for the project to induce seismicity
based on currently available information.

A report produced in 2012 by the National Research Council (NRC 2012) summarized the latest research
into induced and triggered earthquakes as a by-product of energy production, which includes carbon
sequestration. Currently running projects, such as the Sleipner field in Norway, the In Salah gas field in
Algeria, and the Illinois Basin-Decatur Project (by the Midwest Geological Sequestration Consortium) in
Decatur, Illinois were used to characterize the potential risk of seismic events from the injection of CO,.
The report notes that no harmful seismic events have been connected with any of these projects, although
their injected volumes are still considered small-scale (NRC 2012). From the review of seismic events
from other injection-related energy technologies (e.g., geothermal, enhanced oil recovery, wastewater
injection), the National Research Council identified an apparent correlation between the net fluid balance
(difference between the amount of fluid injected and withdrawn) and the maximum magnitude of seismic
events at an injection well. However, this analysis is extremely site-specific, and the report notes that it
cannot be used to predict earthquake magnitudes for an entire region or industry. In areas that are already
predisposed for faulting and earthquakes, the combination of increased pore pressure and potential hydro-
chemical-mechanical effects of liquid CO, in saline formations could increase the potential for seismic
risk on induced or triggered earthquakes. This risk could be mitigated through lowering the fluid
viscosity, using lower injection pressures, and implementing site-specific limits to permanent pressure
change within the injection zone. Ultimately, the National Research Council determined that there is not
enough large-scale data to accurately analyze the seismic risks from geologic sequestration, and that
additional test projects would be needed to expand the knowledge base. Data gathered from operating the
FutureGen 2.0 injection wells would be used to help further the overall research in this area.

There are three types of seismic events that could be caused by subsurface fluid injection: microseismic,
induced, and triggered seismicity. Microseismic events are low-intensity (too small to be felt by humans,
magnitude less than 2) seismic occurrences that occur when the host formation is fractured by injecting
large quantities of fluid under high injection pressures (NRC 2012; IPCC 2005). Hydraulic fracturing uses
this method to increase formation permeability when extracting natural gas. An induced seismic event
occurs when the increase in pore pressure introduces large changes to the local stress field and reactivates
an existing fault. A triggered seismic event would occur if the CO, or migrating brine reduced the friction
along a fault line, which reduced the amount of stress needed to generate an earthquake. In theory, a
triggered seismic event could happen without being influenced by the injection pressures, while
microseismic or induced events are unlikely to occur naturally (Oldenburg 2012).

As discussed above, an increase in pore pressure as a result of injection has been identified as a major
factor in microseismic and induced seismicity. The pressure field would change three times during
injection: (1) the early stage with little pressure interference, (2) an intermediate stage with transient
changes between injection wells, and (3) a final stage in which the fields have intermingled and there was
a continuous pressure buildup from the injection wells (Zhou et al. 2009). The pressure field could extend
laterally for tens of miles, gradually decreasing with distance from the injection wells (Zhou et al. 2009).
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Pressure can be reduced over time as brine is displaced from its original location. Modeled studies of
large-scale injection in the Mt. Simon Formation have projected that the formation can safely
accommodate the pressure changes within the fractional pressure buildup thresholds deemed safe by
natural gas entities in the region (Zhou and Birkholzer 2011).

Although there are no known faults or seismic-related structures at the CO, storage study area, the large
CO; volumes that would be injected at the site could increase the potential for seismic activity, especially
if they are not monitored and managed correctly. Excess pressurization at the injection wells could cause
microseismic events (bedrock fracturing). The pressure response would depend on the boundary
conditions of the injection zone. Each formation has a fracturing pressure threshold, where additional
stress applied would cause the formation to fracture and cause microseismic events. Excessive injection
pressure can also limit the storage capacity of a formation, as it represents the inability of the host brine
and earlier injected CO, to move out of the way of the newly injected CO,. The potential for microseismic
events to occur can be limited during injection operations by maintaining the injection pressure below the
fracturing pressure threshold for both the injection zone and confining zone formations. In the modeling
that the Alliance conducted, a pressure gradient of 0.65 psi per foot was used. The injection zone would
be between 4,000 and 4,500 feet deep, for a calculated fracture pressure of 2,600 psi at 4,000 feet and
increasing to 2,925 psi at 4,500 feet. Pursuant to the USEPA Class VI UIC regulations, the injection
pressures must not exceed 90 percent of the fracture pressure in order to protect the confining zone and to
prevent fractures from forming. The pressure constraint is required to maintain the CO, in a supercritical
state during injection, while preventing fractures from forming in the injection and confining zone
formations. As part of the MVA plan, the Alliance would monitor the injection pressure at the surface and
within the formation to ensure that the fracture threshold is not exceeded, which would substantially
reduce the risk for induced seismicity. By actively monitoring the injection and formation pressures, the
Alliance would be able to adjust the injection rate to ensure that the injection pressures remain within the
limits of the UIC permits, and therefore remain below the fracture threshold.

The primary method to prevent seismic events is through careful site selection during the planning
process, and monitoring the CO, and formation pressures during injection. In cases where fluid injection
has been positively attributed to small, triggered earthquakes, the earthquake foci were connected to
mapped faults that were miles long (Frohlich et al. 2011). There are no mapped faults in the UIC survey
area, and the Sangamon Arch is the only structural feature in Morgan County, which indicates that the
stresses strong enough to cause visible faults and deform bedrock have not been present for hundreds of
millions of years. In the subsurface seismic study of the CO, storage study area, no faults were found in
the injection and confining zones. This suggests that induced or triggered seismic events would be very
unlikely, as the seismic stability of the location and lack of faults would minimize the potential that the
CO, or increased injection pressure could mobilize an existing fault. The impacts due to the increased
potential for injection-induced events would be minor because the Alliance would follow the procedures
in the injection plan to ensure that the maximum fracture pressure threshold is not exceeded in the
injection or confining zone formations. The Alliance would also construct a multi-level monitoring well
that would be designed to measure the pressures at several different layers above the caprock, and use it
to help regulate the formation pressure during injection.

Surface Deformation

Injection of large quantities of fluid, such as supercritical CO,, can cause small changes to the ground
surface that can be measured by sensitive equipment, as seen in some oil and gas fields
(McColphin 2009). Research at the In Salah CO, injection site in Algeria has shown that the ground
surface around the injection site tends to rise when injection starts, and then starts to settle as injection
tapers off (Onuma and Ohkawa 2009). At the In Salah gas field, the surface deformation occurred at a rate
of up to 7 millimeters (0.3 inches) per year and was measured using radar technology from satellites. The
rate also varied based on the well location, which may be related to the underlying bedrock structure
(Onuma and Ohkawa 2009). Other technologies, including tiltmeters and differential global positioning
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system receivers can also be used to measure the changes, since the deformation is too small to be
visually perceived (McColphin 2009). Measuring subtle surface changes can also be a cost-effective way
to estimate the location of the CO, plume (NETL 2012b). As surface deformation is related to the plume
size, any changes would occur close to the injection wells, and remain within the CO, storage study area.
While surface deformation monitoring is not required under the UIC regulations, the Alliance is
considering using a variety of technologies (e.g., tiltmeters or satellite surveys) in addition to the
monitoring techniques outlined in the proposed MVA plan. The monitoring program that the Alliance
would implement would ensure that any surface deformation is measured and monitored; therefore,
impacts due to surface deformation are expected to be localized to the injection well site(s) and minor.

Radon

The USEPA has labeled Morgan County as an area that has a high potential for radon gas, which
indicates a predicted average indoor radon level over 4 picocuries per liter (USEPA 1993). In Morgan
County, the Illinois Emergency Management Agency (IEMA) has recorded 40 homes that were tested for
radon, of which 28 (70 percent) recorded over 4 picocuries per liter of radon (IEMA 2012a). As a result,
nine mitigation systems have been installed (IEMA 2012b).

If CO, were to escape the injection zone and increase pore pressures in the shallow unsaturated soil zone,
it could potentially displace radon. As stated above, the potential for a leak from the injection zone is
considered unlikely. As a result, the chance that CO, could leak from the injection zone and reach the
shallow soil is considered to be highly unlikely, and any increase of CO, in the soil would not have a
pressure great enough to displace radon gas. The monitoring procedures described below would identify
any CO, migration before it reaches shallow soils and affects radon concentration at the surface;
therefore, impacts resulting from the potential for increased exposure to radon gas are considered to be
negligible.

Monitoring and Verification

Overall, the potential impacts from CO, leaving the injection zone would be minor, as the injection well
site(s) have the characteristics needed for long-term carbon sequestration. The potential for impacts would
be further reduced by implementing various monitoring and verification techniques to identify the CO,
plume, detect CO, leaks, and monitor brine movement and formation pressure. This section addresses the
monitoring technologies that could be implemented as part of the project to further reduce the likelihood
of the impacts discussed above.

The UIC Class VI rule regulates CO, injection for sequestration, including the monitoring procedures that
would be implemented in support of the proposed FutureGen 2.0 Project. The UIC Class VI rule requires
the establishment and implementation of a monitoring program to demonstrate the integrity of the
injection wells and monitor the location of injected CO,. In addition, the program must be able to detect
leaks and identify procedures for quickly implementing remediation activities in the event that an issue is
identified. As part of the monitoring program, and at regular intervals, the Alliance would identify the
CO, plume location during the operation and post injection periods to determine the movement of the
plume boundary. Both the USEPA and NETL have provided guidance for designing and implementing a
monitoring program that complies with the UIC Class VI requirements (USEPA 2012e; NETL 2012a;
NETL 2012b).

The Alliance proposes to undertake five major types of monitoring: (1) mechanical integrity testing,
(2) operational testing, (3) groundwater quality monitoring, (4) plume and pressure front monitoring, and
(5) near-surface gas (soil and surface air) monitoring. Each of these types of monitoring would have its
own timeline based on the status of the injection wells. Mechanical integrity testing would assess the
reliability of the injection wells and would occur prior to injection, during the injection phase, and prior to
well plugging. Injection monitoring would occur during injection and include analyzing the CO, stream;
monitoring the rate, pressure, and volume of injection; and monitoring the well for corrosion.
Groundwater monitoring would occur at set intervals before, during, and after the injection period by
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using a monitoring well network to assess groundwater quality and groundwater pressure at various
depths. Pressure front monitoring would be used to track the pressure front and the CO, plume during and
after injection and would be used to update the AoR after injection had ceased and the injection wells had
been closed. Soil and air monitoring would involve the collection of air samples from the ambient area
and from shallow soils above the injection zone to monitor for changes in concentrations of CO, that
could indicate a leak.

The USEPA has suggested, but not required, that a suite of monitoring activities be implemented
(USEPA 2012¢e) based on the characteristics of each site. Soil and gas monitoring may be required at the
UIC Program Director’s discretion, based upon site-specific characteristics and the potential that CO,
could reach a USDW. The Draft Underground Injection Control (UIC) Program Class VI Well Testing
and Monitoring Guidance (USEPA 2012¢) describes each monitoring requirement, the reason why it is
included, and the applicable regulatory citation in greater detail. These monitoring technologies can also
be used to support monitoring that would satisfy the GHG reporting requirements of CAA Subpart RR.

The Alliance would design and implement a monitoring program to address all requirements of the Class
VI UIC regulations and the Greenhouse Gas Reporting Rule. Monitoring would be conducted through
each stage of the project, including construction, operations, and post injection to identify and address any
instance of well breakdown, CO; leak, or other adverse impacts. As part of the Class VI UIC permit
applications, the Alliance would provide an injection plan and post-injection MVA plan, which would
outline the monitoring techniques that would be implemented to protect USDWSs. The Alliance would
reevaluate the AoR and MVA plan every 5 years (at a minimum) after the issuance of a UIC Class VI
permits. This reevaluation would consider the volume of CO, injected during the previous 5 years, the
pressure at which it has been injected, and the resulting CO, plume. Injection and monitoring procedures
would be revised, added, or removed, or the duration of monitoring activities would be changed
depending on the actions of the CO, plume. The Alliance has not yet finalized the MVA plan for the
project; however, monitoring techniques that are being considered have been summarized in Table 3.4-2.
Additional monitoring activities may also be considered that have not been included in the table. The
Alliance would also report injection amounts to the USEPA annually, as required by the Greenhouse Gas
Reporting Rule, by calculating the amount of CO, retained within the injection zone using a mass balance
approach (USEPA 2010f).

The Alliance has characterized the injection and confining zones and designed the injection wells to
minimize the potential of a CO; release. If, however, an adverse event were to occur during construction
or operation, the Alliance would deploy a variety of emergency or remedial responses, depending on the
characteristics of the event (e.g., the location, type and volume of a release). The immediate response
would be to stop drilling or injection, in order to assess the situation. The Alliance would then conduct an
investigation to determine the cause of the event by reviewing monitoring records, checking the well
casing, annulus seals and down-hole pressure. The Alliance could also perform geophysical surveys to
support the investigation. Depending on the cause of the event, several solutions could be implemented,
including repairing the well casing, lowering the reservoir pressure by removing brine or CO,, increasing
the upstream reservoir pressure (e.g., creating a hydraulic barrier), diverting the CO, stream, or modifying
the injection flow rate or quantity. In certain situations, an injection well could be sealed with cement or
USDW groundwater remediation could be implemented if necessary. All emergency and remedial
response procedures would be described in detail in the MVA, which will be included with the UIC
permit applications.

Section 2.5.4 describes the closure procedures for the injection wells at the end of the 20-year injection
period. During the injection period, the Alliance would work with the UIC Program Director to refine and
finalize the Post-Injection Site Care and Closure Plan, which would detail the plugging and abandonment
of the wells and future monitoring activities.
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Table 3.4-2. Summary of Possible Testing and Monitoring Activities

Monitoring Category

Monitoring Method

Description

Operational Testing
(CO: Injection Stream
Monitoring)

Operational Testing
(CO: Injection Process
Monitoring)

Mechanical Integrity
Testing

Operational Testing
(Corrosion Monitoring
of Well Materials)

Groundwater
Monitoring

Groundwater
Monitoring
(Injection Zone)

Plume and Pressure
Front Monitoring
(Indirect Geophysical
Monitoring
Techniques)

Sampling and Analysis
Continuous Monitoring of

Injection Process

Continuous Annular
Pressure Monitoring

Oxygen-Activation Tracer
Logging

Radioactive Tracer
Logging (RAT)

Temperature Logging

Cement Bond Logging
(Ultrasonic Logging)

Corrosion Coupon Method

Wireline Monitoring of
Casing and/or Tubular
Corrosion

Pressure Fall-Off Testing

Early Leak-Detection
Monitoring

USDW Aquifer Monitoring

Shallow groundwater
monitoring

Single-Level Monitoring
Wells

Multi-Level Monitoring
Wells

Varies

Monitoring of the chemical and physical characteristics of
the CO; injection stream.

Continuous monitoring of injection mass flow rate,
pressure, and temperature, annular pressure and fluid
volume, and injection stream sensors (CO,, Oz, H>0)

Annular pressure is continuously monitored to identify
failure of internal mechanical integrity (e.g., tubing or
packer leak).

Geophysical tracer logging technique that uses a pulsed
neutron tool to quantify flow of water in or around a
borehole.

A RAT survey that uses a wireline tool to detect the
location(s) (e.g., perforations, leaks through casing) where
the injected RAT exits from or migrates along the well bore.

Identifies injection-related fluids that have moved along
channels adjacent to the well bore

Verifies the integrity of the cement bond to the well casing
and formation in the presence of CO, and injection zone
brine, as well as casing corrosion.

Coupons consisting of the same material as the casing and
tubing would be placed in the CO; injection line and
periodically removed for corrosion inspection.

Ultrasonic, electromagnetic, and mechanical logging tools
used to evaluate the condition of the well-casing and the
CO; injection tubing.

A pressure transient test that involves shutting in the
injection well after a period of prolonged injection and
measuring pressure falloff.

Fluid sampling and pressure and temperature monitoring
for early leak- detection within the deepest permeable
zone located directly above the primary confining zone.

Fluid sampling and pressure and temperature monitoring
for leak detection and assessment of water-quality impacts
to the lowermost USDW aquifer.

Three shallow groundwater wells would be drilled to 100
feet and regularly sampled for leak detection.

Fluid sampling and pressure and temperature monitoring
for assessment of CO, fate and transport and leak
detection.

Fluid sampling and pressure and temperature monitoring
for assessment of CO, fate and transport and leak
detection, injection zone heterogeneity, and anisotropy.

Multiple technologies tested for efficacy and cost
effectiveness.

Source: Alliance 2012b

CO, = carbon dioxide; H,O = water; O, = oxygen; RAT = radioactive tracer; USDW = Underground Source of Drinking Water
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Educational Facilities

There would be no direct or indirect impacts to local geology from the operation of the educational
facilities. Use of the facilities by employees and visitors would not affect the geologic resources or
regional economic mineral resources.

3.4.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the proposed FutureGen
2.0 Project. Although the Alliance may still elect to construct and operate the project in the absence of
DOE cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed the no action
alternative is equivalent to the no-build alternative. Therefore, the project would not be constructed and
there would be no change to the local geologic resources. In addition, CO, injection would not occur
under the no-build alternative, so there would be no change to the subsurface within the CO, storage
study area.
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3.5 GROUNDWATER

3.5.1 Introduction

This section describes the groundwater resources that could be impacted by the construction and
operation of the FutureGen 2.0 Project and its related components. This section also analyzes the potential
direct and indirect effects of this proposed project on these resources.

3.5.1.1 Region of Influence

The ROI for groundwater resources includes the drinking water aquifers that underlie the Meredosia
Energy Center, CO, pipeline corridor, CO, storage study area, and the educational facilities, which have
the potential to be contaminated from spills during construction and operations. The ROI includes the
aquifers that would be used as a source of water to support construction and operations.

The ROI also includes the drinking water aquifers within the UIC survey area that would overlie the CO,
plume area. This ROl encompasses a 25-square mile survey area, centered on the CO, storage study area
(see Section 3.4, Geology). Computer modeling of the CO, plume suggests that the plume would
encompass an area of approximately 4,000 acres around the injection wells within the CO, storage study
area.

3.5.1.2 Method of Analysis and Factors Considered

The affected environment for the FutureGen 2.0 Project was characterized using GIS data from the
Illinois Natural Resources Geospatial Data Clearinghouse, drinking water aquifer reports produced by the
IDNR, USEPA water quality reports, and water source data from the Meredosia Water Department and
the Meredosia Energy Center. DOE determined potential impacts to groundwater resources based on
anticipated project water requirements, spill prevention and mitigation BMPs, and the results of
preliminary computer modeling of the CO, plume.

DOE assessed the potential for impacts based on whether the proposed FutureGen 2.0 Project would:

o Deplete groundwater supplies on a scale that would affect available capacity of a groundwater
source for use by existing water rights holders, or interfere with groundwater recharge;

e Conflict with established water rights, allocations, or regulations protecting groundwater for
future beneficial uses;

o Potentially contaminate shallow drinking water aquifers due to chemical spills, well drilling or
well completion failures;

e Conflict with regional or local aquifer management plans or goals of governmental water
authorities; or

e Potentially contaminate a drinking water aquifer (i.e., USDW) due to migration of CO, or brine
(saline groundwater) into the aquifer from CO, injection, or through contamination by chemical
spills, well drilling, well development, or well failures.

3.5.1.3 Regulatory Framework

The injection of CO, for geologic sequestration is regulated under the USEPA’s UIC Program (see
Section 3.4, Geology, for additional details). The USEPA protects underground drinking water resources
from contamination by waste injection through the UIC Program. In 2010, the USEPA designated a new
UIC classification (Class V1) specifically for geologic sequestration of CO,. This new class of regulations
includes minimum technical criteria for the permitting, geologic site characterization, injection well
construction and operation, monitoring requirements, and post-injection requirements. Identification of
the deepest source of drinking water in relation to the injection zone is a critical part of the permitting
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process. The USEPA defines a USDW as an aquifer, or part of an aquifer, with the following
characteristics:

e Supplies any public water system or contains a sufficient quantity of groundwater to supply a
public water system and currently supplies drinking water for human consumption or contains
fewer than 10,000 milligrams per liter of total dissolved solids; and

e Isnot an exempted aquifer.

The UIC Program works with state and local governments to oversee underground injection in an effort to
prevent contamination of drinking water resources. The program requires that the permit applicant
demonstrate the integrity of the confining zone between the injection zone and the deepest USDW. All
injection wells require authorization under general rules or specific permits. The Alliance would apply for
Class VI Geologic Sequestration Well Permits from the USEPA, which would cover the injection
activities for the proposed FutureGen 2.0 Project.

3.5.2 Affected Environment

3.5.2.1 Regional Hydrogeology

In Hlinois, potable groundwater is usually obtained from near-surface aquifers composed of deposits of
sand and gravel, or from deeper limestone or sandstone formations. Some sand and gravel aquifers can
produce large quantities of water from relatively shallow depths and are used to provide water for many
municipalities and industrial users. The deeper limestone and sandstone formations that exist below the
sand and gravel aquifers are used to supply groundwater in the northern third of Illinois, but as the
formations dip to the southeast in the Illinois Basin, they become more saline (briny) and unsuitable for
mMOost purposes.

In Morgan County, shallow sand and gravel aquifers are the primary underground source of drinking
water. Drinking water is also obtained from the Illinois River. Figure 3.5-1 presents the areas where sand
and gravel aquifers are present within the ROI. The map shows major sand and gravel aquifers, which are
defined as aquifers capable of yielding at least 70 gpm of potable water, and shallow sand and gravel
aquifers that are located less than 50 feet bgs (ISGS 2004). In western Morgan County, the primary sand
and gravel aquifer is directly influenced by the Illinois River, which follows an ancient lake and riverbed
formed and then buried during the Wisconsin Episode of glaciation. The major sand and gravel aquifers
have a greater potential to support municipal and industrial users, while individual users may still be able
to withdraw water from small, localized aquifers. In areas without a major aquifer, groundwater is likely
present between thin layers of sand and gravel and confined in layers of clay, which restricts groundwater
flow and preclude large withdrawals.

Shallow bedrock formations (less than 500 feet bgs) do not typically exhibit the yields and water quality
required to support commercial and industrial users in the area. Shallow Pennsylvanian formations consist
principally of shale in Morgan County. They are not considered a potential source of potable groundwater
except for thin beds of sandstone or fractured limestone that may yield small domestic supplies. The
Mississippian formations in Morgan County dip to the southeast at about 10 to 40 feet per mile (Woller
and Sanderson 1979). The Burlington-Keokuk Limestone and the Salem Limestone units of the
Mississippian System contain the principal bedrock aquifers, but their yield greatly depends on the
fracture sequences within the bedrock. The Salem Limestone has the potential to support domestic and
farm supplies, although yields are marginally adequate. Formation depths range from 175 feet in the
northwest part of Morgan County to about 650 feet in the southeast (Woller and Sanderson 1979). The
salinity and mineral concentration increases with depth in the Salem Limestone groundwater. In the east
and the south, the Salem Limestone is as much as 200 feet thick and is overlain by the St. Louis
Limestone. These two units have limited potential for water supply uses and may contain mineral
concentrations too high for most uses.
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Source: ISGS 2004
< =less than; CO, = carbon dioxide; ft = feet

Figure 3.5-1. Shallow Groundwater Aquifers
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Major deep bedrock aquifers (greater than 500 feet bgs) are also located in Morgan County. These include
the Mt. Simon, St. Peter, and Ironton/Galesville Formations. However, these aquifers are not used as
sources of public drinking water in Morgan County because of their depth and salinity (Woller and
Sanderson 1979). Of the three major deep bedrock aquifers, only the St. Peter Sandstone has a mineral
concentration within USEPA drinking water standards (ISGS, 2004; Alliance 2012b). However, the
St. Peter Sandstone lies at a depth of about 1,750 to 1,950 feet, and its salinity is high enough that it is
unusable as drinking water (without treatment) and the state of Illinois does not consider it a source of
drinking water.

There are no sole source aquifers in the state of Illinois. A sole source aquifer is one that supplies at least
50 percent of the drinking water consumed in an area where no alternative drinking water sources can
supply those who depend upon the aquifer for drinking water.

3.5.2.2 Meredosia Energy Center

The Meredosia Water Department withdraws water from the Illinois River and a shallow sand and gravel
aquifer to produce drinking water. The water department serves a population of approximately
1,040 people (USEPA 2011j) and provides potable water that meets USEPA water quality standards, with
no health-based violations in the past 10 years. While there were incidences of monitoring and reporting
violations in 2007 and 2009, compliance was achieved within three months of the end of testing
(USEPA 2011j).

The Meredosia Water Department pumps groundwater from production wells that were first installed in
1950 (Woller and Sanderson 1979) into a sand and gravel aquifer. Currently, the utility withdraws water
from two wells that were drilled in 1980 at depths of 90 and 92 feet (ISGS 2012c¢). The wells are located
approximately one mile south of Main Street, and have an approximate capacity of 300 gpm (Midwest
Technology Assistance Center 2009). The sand and gravel aquifer system from which these wells
withdraw water is hydraulically connected to the Illinois River, so it has a good withdrawal capacity and
is considered an unconfined aquifer (Midwest Technology Assistance Center 2009; Anliker and Woller
1998). In 1995, the village of Meredosia and the Meredosia Energy Center each withdrew approximately
0.06 mgd from the sand and gravel aquifer (Anliker and Woller 1998).

In addition to the Meredosia Water Department, several industrial and other private users operate their
own well systems in the area. Most groundwater wells around the Illinois River extend to 50 to
130 feet bgs (Gibb et al. 1979). Farms and residences not connected to the Meredosia public water supply
use their own wells to extract water from sand and gravel aquifers. The majority of the groundwater
withdrawn through private wells is used for crop irrigation along a 6-mile strip of farmland between the
bluffs and the Illinois River (Gibb et al. 1979). In 1995, manufacturing plants south of Meredosia and the
Meredosia Energy Center withdrew a combined 3.13 mgd of groundwater from large capacity shallow
wells (Anliker and Woller 1998). There is no regional groundwater plan for Morgan County or the local
aquifer.

Although regional groundwater levels vary based on the Illinois River level, the local ground surface
elevation, and season, the average groundwater levels for the Meredosia Energy Center wells are
approximately 23 to 25 feet bgs. The Illinois State Water Survey conducted pumping tests on one of the
groundwater wells at the Meredosia Energy Center (Ameren well 6) to evaluate the characteristics of the
sand and gravel aquifer in this area. From these tests, it was determined that the transmissivity of the
aquifer is 100,000 gpd per foot and the hydraulic conductivity is 1,200 gpd per square foot (Gibb et al.
1979). Transmissivity is a parameter used to characterize the amount of water that can be transmitted
horizontally through an aquifer, while hydraulic conductivity is a parameter used to characterize the ease
with which water can flow through an aquifer. These values of hydraulic conductivity and transmissivity
can be attributed to the high permeability of the sand and gravel aquifer and the fact that the Illinois River
is hydraulically connected to the aquifer system.
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At the end of 2011, Ameren suspended operations at the Meredosia Energy Center. While it was
operating, the Meredosia Energy Center withdrew makeup water and potable water from the major sand
and gravel aquifer using three production wells (Wells 5, 6, and 7). The Ameren wells are screened in
sand deposits near the base of the Cahokia Formation, at approximately 103 to 106 feet bgs. Each well
has a capacity of approximately 500 gpm (Ameren and Alliance 2012). Two older wells (Wells 3 and 4)
are still present on the energy center site but have not been used since before the energy center suspended
operations. The energy center also supplemented the process water supply with an intake in the Illinois
River (Anliker and Woller 1998).

Table 3.5-1 presents an estimate of the amount of groundwater withdrawn from the three Ameren wells,
as reported by Ameren to the Illinois State Water Survey under the Illinois Water Inventory Program. The
general decrease in annual water use in 2008-2009 is attributable to Ameren reducing the use of boilers
for energy production.

Table 3.5-1. Summary of Past Water Use at the Meredosia Energy Center

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Daily Maximum (thousand gallons)

Well 5 720 720 720 475 - - - 261 264 238 -
Well 6 720 720 720 842 - - - 265 289 212 -
Well 7 860 860 860 982 - - - 266 294 284 -

Total Annual (million gallons)

Well 5 7 7 7 4.6 7 7 21 24 16 9 2
Well 6 7 7 7 8.2 7 7 21 24 16 11 4
Well 7 7 7 7 8.2 7 7 21 24 31 31 16

Note: Dash ‘~* indicates no data is available.

In 2010, in response to the coal ash spill at a Tennessee Valley Authority facility, the IEPA initiated a
management strategy for ash impoundments located at coal-fired power plants within the state of Illinois.
The IEPA assessed the vulnerability of groundwater to contamination from ash ponds throughout the state
and categorized facilities with ash ponds into two priority groups according to their potential to cause
groundwater contamination. Priority 1 facilities were identified in areas where there is a high potential for
aquifer recharge and an existing or future population that depends on the groundwater as a source of
drinking water. Priority 2 facilities have a low potential for aquifer recharge and existing or future potable
uses in the area.

Because the ash ponds at the Meredosia Energy Center are located above a potable aquifer with a high
potential for recharge, the facility was categorized as Priority 1 (IEPA 2011c). As a result, Ameren
submitted a hydrogeologic assessment plan that was accepted by the IEPA, and is conducting
groundwater monitoring on a quarterly basis. The IEPA analyzed the groundwater flow direction at the
Meredosia Energy Center and determined that groundwater flows towards the river. Therefore, potential
contamination from the ash ponds would not impact the drinking water wells near the facility. Ameren is
continuing to maintain the ash ponds and is working with the IEPA on its management strategy.

3.5.2.3 CO; Pipeline

As the proposed CO, pipeline corridor leaves the Meredosia area, it crosses the major sand and gravel
aquifer that is described in Section 3.5.2.1. The majority of the CO, pipeline corridor overlies
groundwater aquifers that are shallower than 50 feet and consist of glacial sand and gravel deposits that
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are limited in extent (see Figure 3.5-1). These aquifers are present in layers too thin for municipal or large
industrial use, although households and farms may use them for individual water wells.

3.5.2.4 CO, Storage Study Area

There is a major sand and gravel aquifer beneath the CO, storage study area located in the northeastern
corner of Morgan County (Figure 3.5-1). This aquifer could be connected to the sand and gravel aquifer
system at the Meredosia Energy Center by a bedrock valley buried by glacial deposits. The other
groundwater resources in the area are typically found in glacial till, mostly confined to thin layers of sand
and gravel between clay.

A shallow monitoring well drilled and installed at the CO, storage study area found thin glacial sediment
consisting of silts and clays, which resulted in a poor yield of groundwater. The Alliance conducted
groundwater sampling from this monitoring well in the fall of 2011. The groundwater pH values ranged
from 7.08 to 7.66. Most of the constituent concentrations were below applicable drinking water standards,
although a few exceeded the USEPA primary or secondary standards. The concentrations of iron,
manganese, nitrate and total dissolved solids exceeded the USEPA primary or secondary standards in
some of the groundwater samples.

The aquifers located in the sand and gravel deposits and the shallowest bedrock (less than 500 feet bgs)
are considered USDWSs because they are used as potable water and have a total dissolved solids
concentration well below the USEPA’s threshold (10,000 milligrams per liter). The deeper bedrock
aquifers are typically characterized by increased levels of total dissolved solids, which increase with
depth. Around Chicago and in northern Illinois, the St. Peter and Mt. Simon Formations have total
dissolved solids concentrations that are low enough to be used as freshwater aquifers. The formations
depths and salinities increase to the southeast.

At the CO, storage study area, the St. Peter Formation contains a deep aquifer at approximately 1,750 feet
bgs, with a total dissolved solids concentration of 2,500 to 10,000 milligrams per liter (ISGS 2004). The
Alliance sampled water from the St. Peter aquifer at the stratigraphic well (see Figure 3.5-2) and
determined that the total dissolved solids concentration was about 3,700 milligrams per liter. Although
the aquifer could likely support the volume of pumping required by a public utility, none of the
communities in and around Morgan County withdraw water from the St. Peter aquifer and the state of
Illinois does not consider it to be a source of potable water at this location. For the UIC permit
applications, the St. Peter Formation is classified as a federal USDW, and as an Illinois non-USDW
(Alliance 2012b). There is about 1,900 feet of bedrock between the top of the injection zone and the base
of the St. Peter Formation, of which 570 feet are composed of the primary and secondary caprock
formations (Figure 3.4-2). At the CO, storage study area, the Mt. Simon Formation has a reported total
dissolved solids concentration of over 48,000 milligrams per liter, and is not considered a USDW in
Morgan County (Alliance 2012b).

In the 25-square mile UIC survey area, there are 24 water wells present (ISGS 2012c). Figure 3.5-2 shows
the location of the groundwater wells within the UIC survey area. Seventeen wells are screened to depths
of 50 feet or less. These wells are drilled for domestic use and for livestock watering. One well is drilled
to 54 feet bgs and is used as a livestock watering well. Five groundwater wells have been drilled deeper
than 100 feet bgs. The deepest of these was drilled to 1,056 feet bgs by the Linden Oil Company; the
other four wells were drilled to a depth of 100 to 400 feet bgs (ISGS 2012c). The deep well was likely
drilled for hydrocarbon production, proved unsuccessful (as a “dry hole”), and was transferred to a private
user to support agricultural needs. The stratigraphic well drilled by the Alliance is also included in the
water well database. The stratigraphic well was drilled to 4,820 feet bgs and penetrates the Mt. Simon and
Eau Claire Formations (Alliance 2012b). It was designed and constructed using carbon sequestration well
standards to prevent the upward migration of CO,, with the intention for it to be used as a deep
monitoring well.
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Source: ISGS 2012c
CO; = carbon dioxide; ROI = region of influence; UIC = underground injection control

Figure 3.5-2. Shallow Groundwater Wells in the Underground Injection Control Survey Area
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The village of Ashland, the closest community to the CO, storage study area, is located approximately
5 miles to the northeast and outside of the study area. The municipal water sources for the community are
between 12 and 26 miles from the CO, storage study area. Although the village of Ashland had drilled
municipal water wells in 1936, Ashland’s current water supply comes from the city of Jacksonville water
system and the water plant at Virginia, Illinois via rural water cooperatives (Journal Courier 2011; Journal
Courier 2010). The Virginia water plant is located about 12 miles northwest of the CO, storage study area
and withdraws groundwater from five wells drilled between 50-70 feet bgs in the Mahomet aquifer. The
city of Jacksonville withdraws most of its water from a radial well drilled on the banks of the Illinois
River, about 26 miles west of Jacksonville (City of Jacksonville 2012a). When the main well is
undergoing maintenance, two local, gravel pack wells are used. The water is piped to a local water
treatment plant before being distributed to the public.

3.5.2.5 Educational Facilities

The educational facilities are expected to be located in or near Jacksonville, Illinois. The groundwater in
this area is restricted to thin, individual pockets in sand deposits. The Alliance expects that the public
water utility would provide for the water needs of the educational facilities (see Section 3.15, Utilities).

3.5.3 Impacts of the Proposed Action
3.5.3.1 Construction Impacts

During construction, accidental spills of fuel, fuel constituents, and other materials onto the ground
surface may occur and could potentially impact shallow groundwater resources. The potential for spills to
impact groundwater is considered low as the BMPs described in Section 3.3, Physiography and Soils,
would be applied to prevent spills and unintentional releases to groundwater from wastes or petroleum-
based materials generated during construction. If oil spills were to occur, response actions and control
measures specified in the SPCC plan for the project would be employed to address the spill. As a result,
DOE expects that impacts to groundwater resources from spills during construction would be short term
and minor.

Meredosia Energy Center

The Alliance would remove Wells 3, 4, and 5 and construct one new production well at the Meredosia
Energy Center to replace them. The new well would be completed in the same shallow sand and gravel
aquifer in which the other wells at the energy center are installed. Three potential locations have been
identified for the new well, although a final location has not been selected. The construction of the well
would comply with Title 77 IAC 920, Illinois Water Well Construction Code. The construction of this
well would not cause or contribute to adverse impacts to the groundwater resources in this area.

During construction, the Alliance may use the new and existing groundwater wells onsite to provide water
to support construction needs. Water could also be obtained from the village of Meredosia or trucked in to
support construction. The construction demand is not expected to exceed 200,000 gpd, the operational
demand for the project, and would be less than the historical water demand of the Meredosia Energy
Center (see Table 3.5-1). As a result, adverse impacts to the local aquifer, which is connected to the
Illinois River, are expected to be negligible. In addition, there would be no direct onsite discharge to
groundwater during the construction process.

CO, Pipeline

Potential impacts to groundwater from spills that could occur during construction of the CO, pipeline
would be similar to those addressed for the energy center. There is only one existing well that would be
located within the construction ROW for the pipeline routes, which is located within 34 feet of the
centerline of the southern pipeline route. However, construction would be minimized in this area such that
no ground disturbing activities would take place in close proximity to the well. The well would be flagged
and cordoned off to protect it during construction. As a result, construction activities would not directly
impact groundwater resources.
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Based on the proposed depth of pipeline burial (up to 5 feet), shallow groundwater is unlikely to be
encountered during excavation of the pipeline trench. Any groundwater wells that exist within the vicinity
of the pipeline would likely be screened at depths much deeper than the pipeline trench; therefore, the
aquifers used would not be directly impacted by trenching or horizontal directional drilling because of
their depth below the pipeline and the distance from the pipeline to the wells. Therefore, based on the
location of the proposed pipeline routes, it is not anticipated that any existing water supply wells would
be directly affected by construction of the CO, pipeline. In the unlikely event that an existing supply well
were to be directly impacted by the construction activities, resulting in the temporary impairment of the
quantity or quality of water available in that well, alternative sources of water would be identified and
provided (e.g., a new well would be drilled to replace the damaged well or other water service would be
provided until such time as the issue was resolved).

The Alliance has no current plans to withdraw groundwater or to discharge directly to groundwater during
construction of the proposed pipeline. Water required for construction purposes (e.g., hydrostatic testing,
preparation of drilling mud for directional drilling, and dust suppression) may be trucked in or obtained
from surface waterbodies adjacent to the pipeline. If hydrostatic test water is discharged to the ground
after testing, an NPDES permit would be obtained for each discharge, as appropriate, and applicable
procedures, including water quality testing, would be followed; therefore, impacts to groundwater
resources would be negligible.

CO, Storage Study Area

The injection wells would be located above a major sand and gravel aquifer, so the construction impacts
would be similar to those described for the groundwater wells at the Meredosia Energy Center. The wells
would be designed and installed in accordance with the design standards specified by the Class VI
injection well regulations and as defined in the UIC permits. These design standards were adopted to
protect drinking water resources from well construction and operation. The wells would be constructed to
isolate each of the potential aquifers from one another and from the CO, reservoir. This would be
accomplished by constructing the injection wells with casings that telescope down in diameter with depth.
In other words, the largest diameter casing is at the surface and each succeeding casing of smaller
diameter is drilled and installed through the larger casing above. As each casing is installed, it would be
cemented in place before the borehole was advanced. The base of the long string casing would be
cemented with CO,-resistant cement in the injection zone. Figure 2-21 and Figure 2-22 present the casing
program, and the depths, cement types, and well design for vertical and horizontal injection wells,
respectively. The series of cemented casings would prevent CO, from escaping around the borehole
casing and would isolate each of the aquifers.

The CO, pipeline spurs would be constructed from the end of either the southern or the northern CO,
pipeline route (at the western border of the CO, storage study area) to the injection well site(s). The
Alliance has not finalized the location of the injection wells and thus has not identified a proposed route
from the southern or northern pipeline routes to the injection wells through the CO, storage study area
(the connecting pipeline spurs). The Alliance would site the pipeline such that the construction ROW
would not intersect existing water supply wells; therefore, no direct impacts to water supply wells are
anticipated. Potential indirect impacts resulting from the construction of the pipeline across the CO,
storage study area would be similar to those described in the previous section regarding pipeline
construction within the pipeline corridor.

In addition, the Alliance would locate the pipeline and injection wells using the siting criteria listed in
Sections 2.5.1.1 and 2.5.2.1, which includes avoiding major bodies of water and wetland areas. Such
areas tend to have shallow groundwater tables and high infiltration rates, so avoiding these locations
would reduce the potential for impacts to shallow groundwater resources.
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Educational Facilities

The construction of the educational facilities would not require groundwater pumping or the direct
discharge of water or wastewater to an aquifer. Potential impacts to shallow aquifers would be consistent
with those described for the energy center and would be expected to be negligible.

3.5.3.2 Operational Impacts

During operations, petroleum, oils, lubricants, and other hazardous materials could be spilled onto the
ground surface and potentially contaminate groundwater resources at any of the project facilities.
However, the operational BMPs and SPCC plan for the project, as described in Section 3.3, Physiography
and Soils, would be implemented to reduce the potential for impacts to groundwater resources from spills.

Meredosia Enerqgy Center

Historically, the Meredosia Energy Center used well water as its source for drinking water as well as for
freeze protection of the bottom ash pond piping during the winter months when necessary. Groundwater
was obtained from several groundwater wells located east of the energy center on the property. As shown
in Table 3.5-1, in the late 2000s, Ameren was withdrawing up to 294,000 gpd (daily maximum flow)
from each of the three operational wells. The planned operations of the oxy-combustion facility under the
proposed project would require approximately 124,000 gpd. Groundwater would be pumped from one
new well and two existing wells on the Meredosia Energy Center site.

The IEPA has determined that the groundwater flow at the Meredosia Energy Center is toward the Illinois
River (IEPA 2011c). While withdrawal from the new well would change highly localized groundwater
movements, the changes are not anticipated to affect the surrounding groundwater wells. The new well
would be located further from the river and would not withdraw enough water to divert the local
groundwater flow. A groundwater monitoring study performed in 1981 at an industrial site less than a
mile from the energy center determined that, while pumping 1,400,000 gpd, the drawdown cone stayed
within 100 feet of the well (Naymik and Barcelona 1981). The municipal and other industrial wells are
located over 100 feet from the energy center wells, which suggests that any impacts on existing wells
from changes in local groundwater movement caused by the addition of the new well would be minor.

The amount of water withdrawn for the FutureGen 2.0 Project would generally be lower than the
historical usage at the energy center. Based on the characteristics of the sand and gravel aquifer and the
history of pumping at the facility, the aquifer can readily supply the water required to support operations
of the energy center and would not affect the available capacity or quality of groundwater in the area.
Therefore, DOE would expect impacts to groundwater availability to be minor.

A revised NPDES permit application has been submitted for the FutureGen 2.0 Project. Under the
NPDES permit, stormwater not exposed to industrial pollutants would flow to a stormwater management
basin, which would allow the water to infiltrate back to the groundwater. Since the water from this basin
would not be exposed to industrial contaminants, it is not expected that the infiltration of stormwater to
the groundwater table would adversely impact groundwater quality in the area.

CO, Pipeline

Although there are no anticipated needs for groundwater supplies along the pipeline and no plans to
discharge directly to groundwater during operations, there may be limited discharges of water to the
ground (e.g., spent hydrostatic test water used for periodic testing of pipeline integrity), subject to the
provisions of the NPDES permit. During project operations, there is also some potential for spills to occur
from operational equipment (e.g., hydraulic fluids, fuels, lubricants) during maintenance activities. These
activities along the pipeline would be limited in scope and frequency. The Alliance would follow the
BMPs discussed in Section 3.3, Physiography and Soils, as applicable, during maintenance activities to
avoid or minimize potential impacts to groundwater resources from accidental spills of fuel, fuel
constituents, and other materials. Taking these BMPs into account, DOE anticipates that potential impacts
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to groundwater quality from the operation of the CO, pipeline would be minor. DOE expects that
operation of the CO, pipeline would not impact the availability of groundwater resources.

During the operation of the pipeline, supercritical CO, would be pumped through the pipeline to the
injection wells. As discussed in Section 3.17, Human Health and Safety, based on the frequency of
releases from similar pipelines in the United States, a release of CO, due to pipeline puncture or rupture is
considered unlikely. Several design and procedural methods would be implemented to minimize the
potential for an accidental pipeline release. The CO, pipeline would use mainline block valves to isolate
pipeline sections, a leak detection system to alert the operator, and a SCADA telecommunication system
to communicate information and data about pipeline performance. In addition, pipeline monitoring and
surveillance procedures would be included in the Operating Manual for the pipeline and implemented in
the field on a daily basis. If CO, were released from the pipeline, it would expand rapidly as a gas and
could include both liquid and solid phases, depending on temperature and pressure. As the product in the
pipeline is over 97 percent CO, with few impurities and would not remain under sufficient pressure to
dissolve into groundwater, it would have negligible impacts to groundwater quality in the unlikely event
of a release.

CO, Storage Study Area

The Alliance has evaluated several injection well configurations using both vertical and horizontal
injection wells at one or two injection well sites. After consideration of site-specific data from the
stratigraphic well, the Alliance is currently proposing to operate up to four horizontal injection wells at
one 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 injection wells would be designed to inject CO, in a horizon within the Mt. Simon
Formation (the target injection formation). Under normal operating conditions, 58 percent of the CO,
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 three
injection wells receive 100 percent of the flow. The horizontal injection would occur along the final 1,500
to 2,000 foot section of each injection well, allowing the CO, to infiltrate through a single horizon within
the Mt. Simon Formation at about 4,030 feet bgs. Over the course of the injection period, the individual
CO, streams from each of the four wells would merge to form a combined plume.

The Alliance conducted modeling using the STOMP-CO, computer program to predict the areal extent
and distribution of the CO, plume for the proposed injection well configuration. Data from the
stratigraphic well, as well as data collected from hydrologic testing, wireline logging, and vertical seismic
profiling, was used to support the modeling effort. The Alliance used multiple variables to model the
formation (e.g., vertical and horizontal permeability and porosity, rock and grain density, capillary
pressure) and the reservoir (e.g., temperature, fluid pressure, salinity), combined with the injection stream
values (pressure, saturation) to determine the lateral extent of the plume after 20 and 70 years. The
Alliance ran the model to determine the maximum extent of the plume, the time period of pressure
buildup and drop off, and a sensitivity analysis to determine the most significant parameters for
determining plume size (i.e., fracture gradient and porosity). Appendix G, Geological Report, contains the
technical report detailing the model’s inputs, assumptions, and outputs. As shown in Figure 2-23, the
plume model predicted that the CO, plume would occupy a subsurface area of approximately 4,000 acres
within the CO, storage study area.

Injected CO, would be less dense than the surrounding brine (saline groundwater), so it would migrate
upwards and laterally within the injection zone to areas of lower pressure until it reached impermeable
layers (e.g., the caprock). Over time, the CO, would be incorporated into the brine and would either
migrate with the groundwater flow, be trapped in the formation’s pore space by capillary action, or would
begin to mineralize to form new carbonate minerals. As the CO, migrates through the formation, it would
displace the Mt. Simon Formation brine within the plume radius. As a result, the brine would migrate
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laterally to lower pressure areas within the formation. Brine displacement would decrease with distance
from the injection wells and CO, plume.

The potential impacts associated with well operations and CO, injection into geologic formations are
largely associated with the possibility of CO, leakage into drinking water aquifer resources. CO, could
leak from the target formation by:

e Passing through the caprock through a higher permeability zone or from excessive pressure
within the injection zone;

e Leaking into a drinking water aquifer via a transmissive fault;
e Escaping through a fracture or more permeable zone in the caprock into a drinking water aquifer;
¢ Migrating up-dip and increasing reservoir pressure and permeability of an existing fault; or

e Escaping into a drinking water aquifer via improperly installed, abandoned, or unknown wells.

The potential for leaks to occur would depend on caprock integrity, the reliability of well construction and
well-capping methods, and the degree to which CO, is permanently stored by long-term trapping
mechanisms. CO, is trapped in the injection zone through four mechanisms: (1) structural trapping,
(2) residual CO, trapping, (3) solubility trapping, and (4) mineralization. These mechanisms are described
in Section 3.4, Geology.

If CO, were to escape the injection zone and reach a USDW, there is a potential that it could react with
and acidify the groundwater. However, this occurrence would be very unlikely because the CO, would
have to escape from the injection zone to reach the St. Peter Formation or shallower drinking water
aquifers and, as discussed earlier, the site was specifically selected to reduce the potential of this
happening. In addition, vertical migration of CO, to USDW aquifers would be unlikely as a consequence
of the following:

o Depth of the injection zone in the Mt. Simon Formation;
e Substantial primary seal provided by the Eau Claire shale (413 feet thick);

e Presence of a secondary seal formation (Franconia Dolomite) between the Mt. Simon Formation
and the St. Peter Formation;

e Presence of more than 3,700 feet of various strata (much of it with low permeability) between the
injection zone and any actively used drinking water aquifers in the project area;

o Lack of regional wells that penetrate the Eau Claire; and

e Agquifer monitoring of the injection zone, St. Peter Formation and shallow sand and gravel
aquifers as outlined in the MVA plan.

CO; would be injected into the Mt. Simon Formation, so that the CO, would need to migrate up before it
would reach the base of the primary confining zone, the Proviso and Lombard Members of the Eau Claire
Formation. Refer to Section 3.4, Geology, for a detailed description of the primary confining zone. In
addition, the lenses of silt and clay that are present throughout the Mt. Simon Formation would likely help
to laterally disperse the CO, and reduce opportunities for vertical migration. Section 3.4, Geology,
presents a full discussion on how the site selection has minimized the potential for CO, leaks and
migration. A 2-D seismic study performed by the Alliance in 2011 confirmed that the Mt. Simon
Formation is uniformly thick, dips gently (less than 1 degree) to the southeast, and there are no faults or
breaks in the lateral continuity of the formation (Alliance 2012b).

In the UIC survey area, the only well that currently penetrates the St. Peter, Eau Claire, or Mt. Simon
Formations is the stratigraphic well completed by the Alliance, which was specifically drilled with CO,
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injection well techniques. Any other deep wells that would be drilled for the proposed project
(e.g., injection, or other monitoring wells) would be constructed to the same CO,-resistant standards. The
next deepest water well is 1,056 feet bgs, which is almost 700 feet shallower than the top of the St. Peter
Formation. Because of the lack of deep wells in the area, it is very unlikely that the CO, could migrate to
shallower USDWs through improperly sealed water wells.

The longer that CO, is in contact with the brine in the Mt. Simon Formation, the more time is available
for the CO, to react and dissolve, producing carbonic acid that would slightly lower the pH of the
injection zone brine. While the carbonic acid would react with any clay-rich or calcium-rich minerals in
the Mt. Simon and Eau Claire Formations, the quartz in the formations would not react to the change in
pH (IPCC 2005). Heavy metals could be liberated as minerals react with the CO,-brine solution and
dissolve; however, there are no known anomalous concentrations of metals that could pose a risk to the
shallower drinking water aquifers. The injection wells would be constructed with CO,-resistant cement
and specifically designed so that the acidification of the brine would not reduce the well integrity.

The increased pressure from CO, injection would also force the brine in the target formation laterally
from the injection zone. The research on brine migration in reaction to the injection pressure front is still
ongoing, as models are refined with new data. As discussed in Section 3.4, Geology, there is a potential,
if the injection pressure is high enough, for small amounts of brine to diffuse into or through the caprock,
while simultaneously trapping the CO; (Birkolzer et al. 2009; Zhou and Birkolzer 2011; Lemieux 2011).
While the upward movement of brine would reduce the overall pressure to the Mt. Simon Formation and
the Eau Claire Formation, it would increase the possibility that brine could reach a shallower drinking
water aquifer. However, if the brine were to pass through the caprock and reach a shallower (less than
3,700 feet bgs), permeable formation, it would tend to spread laterally and slow its vertical migration. The
temperature and density differential between the target formation brine and the shallower formation
would cause the dense brine to only remain within the lower-most region. Models suggest that the gradual
cooling at the shallower horizon would increase the density of the brine, and pull it back to the deeper
reservoir (Oldenburg and Rinaldi 2011).

The Ironton-Galesville Sandstone is located between the primary and secondary confining formations, at
about 3,300 feet bgs. If brine were forced upwards, it is likely that it would first reach the Ironton-
Galesville Sandstone and spread laterally along the formation bed before continuing upwards. Another
sandstone formation, the New Richmond Sandstone, is also located between the secondary confining zone
and the St. Peter Formation. Therefore, it is very unlikely that brine displaced by CO, and the injection
pressure front would reach the St. Peter Formation.

In formations like the Mt. Simon that have slowly flowing groundwater, reservoir-scale modeling for
similar projects shows that, over tens of years, up to 30 percent of the CO, would dissolve (IPCC 2005).
Once CO; dissolves in the saline groundwater, it could be transported away from the injection wells by
circulation on a regional scale, or it could sink from the increased density, but the time scales of such
transport are millions of years and are not considered relevant for this EIS (IPCC 2005). Therefore, it is
extremely unlikely that the laterally moving brine would reach locations in northern Illinois and
Wisconsin where the Mt. Simon USDW aquifers are closer to the land surface.

The Alliance would employ a series of construction and operation techniques, materials, activities and
other injection BMPs to prevent the migration of CO; or brine from the injection zone. The USEPA also
requires all UIC Class VI permit applications to submit a detailed description of all of the procedures that
would be implemented to prevent impacts to USDWSs, and to create an early warning system in the event
of a problem. The MVA program would be implemented to track the lateral migration of CO, within the
injection zone, monitor containment within the injection zone, characterize any geochemical or
geomechanical changes that occur within the injection zone and overlying confining zones, and provide
for early detection of any leakage of injected CO, or brine to ensure protection of USDWs (Alliance
2012Db).
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Although unlikely, if the monitoring results showed that CO, was released from the injection zone, then
injection would be halted, the source of the leak would be identified, and a series of remediation
procedures would be implemented, depending on the adverse event. These procedures could include
repairing the well casing, lowering the reservoir pressure by removing brine or CO,, increasing upstream
reservoir pressure (e.g., creating a hydraulic barrier), diverting the CO, stream, or modifying the injection
flow rate or quantity. In a situation where CO, or brine reaches a USDW, the Alliance would implement
groundwater remediation in the impacted aquifer.

As required by the UIC Class VI Geological Sequestration Rule, a monitoring well would be drilled into
the lowermost USDW aquifer (St. Peter Formation) above the injection zone to monitor changes to the
aquifer during CO; injection and storage. As the St. Peter Formation contains the deepest USDW in
relation to the injection zone, the monitoring wells would provide first evidence of a leak in the caprock
formations. Collectively, these measures would minimize the potential for long-term impacts on potable
groundwater from CO, storage activities to a negligible level.

Operation of the CO; pipeline within the CO, storage study area would be the same as described for the
main CO, pipeline leading to this area. The impacts would be identical to those described above for the
CO; pipeline.

Educational Facilities

There would be no impacts to groundwater from the operation of the educational facilities. The activities
at the facilities would be located in buildings with little opportunity for an outside spill. The educational
facilities would not consume groundwater or directly discharge to groundwater; therefore, no impacts to
groundwater resources are expected from the operation of the educational facilities.

3.5.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed that the no action
alternative is equivalent to the no-build alternative. Therefore, the project would not be constructed and
there would be no impacts to groundwater resources.
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3.6 SURFACE WATER

3.6.1 Introduction

This section describes the surface waters potentially affected by the construction and operation of the
proposed project. This section also analyzes the potential direct and indirect effects of this project on
these resources. Surface waters are closely related to wetlands and floodplains, which are further
addressed in Section 3.7, Wetlands and Floodplains.

3.6.1.1 Region of Influence

The ROI defines the extent of the areas where direct effects from construction and operation may be
experienced, and it encompasses the areas where indirect effects from the proposed project would most
likely occur. The ROI for surface water resources includes the surface waters that exist within the areas
potentially affected by the construction and operation of the proposed project, consisting of the Meredosia
Energy Center, the CO, pipeline, the CO, injection wells, and the proposed educational facilities. It also
includes the surface waters that would receive stormwater and wastewater discharges from the
construction and operation of the proposed project.

3.6.1.2 Method of Analysis and Factors Considered

DOE reviewed the proposed project to determine which construction and operational activities would
have the potential to directly or indirectly affect surface waters. DOE also reviewed published studies and
GIS-based data of surface water features within the ROI. DOE assessed the potential for impacts to
surface waters based on whether the project would:

o Alter stormwater discharges, which could adversely affect drainage patterns, flooding, erosion,
and sedimentation;

e Alter or damage existing farmland drainage infrastructure;

o Alter infiltration rates, which could affect (substantially increase or decrease) the volume of
surface water that flows downstream;

e Conflict with applicable stormwater management plans or ordinances;
e Violate any federal, state, or regional water quality standards or discharge limitations;

o Modify surface waters such that water quality no longer meets water quality criteria or standards
established in accordance with the CWA, state regulations, or permits; or

e Change the availability of surface water resources for current or future uses.

3.6.1.3 Regulatory Framework

The USEPA regulates water quality under _the Safe Drinking | 1otal Maximum Daily Load (TMDL) is defined
Water Act (SDWA) and the CWA. Section 303(d) of the | as the maximum amount of a pollutant that a
CWA requires states to identify and develop a list of impaired | waterbody can receive and still safely meet water
waterbodies. Impaired waterbodies are considered too polluted | guality standards. TMDLs are based on analyses
or otherwise degraded to meet the water quality standards or Lla\felg]gﬁgﬁt gf!ﬁg?gg;g%crec O'gfar:]tq'if::‘:togou?gg
designated uses set by the state. Section 305(b) of the CWA | |eduction or elimination.

requires states to assess and report the quality of their
waterbodies. The IEPA monitors the waters of the state as required by the CWA and reports the results in
the Impaired Waters of Illinois Integrated Report, published biennially in even-numbered years. This
report lists impaired waterbodies under Section 303(d) indicating their total maximum daily loads

(TMDLs) and their water assessment and designated use determinations under Section 305(b).

Stormwater and wastewater discharges are regulated by the IEPA under Sections 401 and 402 of the
CWA (permitting requirements) through the NPDES permit program. The state’s NPDES program is
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modeled on the federal NPDES program, which requires stormwater to be treated to the maximum extent
practicable. NPDES permits also include effluent limits and requirements for facility operation and
maintenance, discharge monitoring, and routine reporting.

Many of the surface water resources addressed in this section qualify as waters of the U.S., which are
regulated by the USACE under the CWA, because they are important for the preservation of navigable
waterways and interstate commerce. Waters of the U.S. are subject to federal jurisdiction and permitting
under Section 404 of the CWA and Section 10 of the Rivers and Harbors Act of 1899. Waters of the U.S.
include all navigable waterways and their tributaries, as well as wetlands contiguous (connected) to and
adjacent to those navigable waterways and tributaries.

Under Section 404 of the CWA, a USACE permit would be required for the discharge of dredged or fill
material into waters of the U.S., which is often authorized by a Nationwide Permit or could be authorized
by an Individual Permit. Construction of utility lines (e.g., pipelines) that would affect waters of the U.S.
can be permitted with a Nationwide Permit (Number 12 — “Utility Line Activities”) if less than 0.5 acre of
waters of the U.S. are disturbed, or an Individual Permit, if more than 0.5 acre is disturbed. Throughout
the project area, federal regulations are enforced by either the USACE St. Louis or Rock Island District.

Construction within or alteration of (e.g., dredging activities, placement of fill material) a traditional
navigable waterway (e.g., the Illinois River) below the defined ordinary high water mark requires USACE
permitting under Section 10 of the Rivers and Harbors Appropriation Act. The ordinary high water mark
is the highest level that a body of water maintains for a sufficient period of time to leave visual evidence
(i.e., changes in character of soil, destruction of vegetation) on the shoreline.

3.6.2 Affected Environment

This section describes the surface water resources potentially affected by the construction and operation
of an oxy-combustion facility at the existing Meredosia Energy Center, as well as those present within the
potential CO, pipeline corridor and CO, storage study area, and the location for the proposed educational
facilities. As discussed in this section, surface waters in these areas can be broadly classified as follows:

e Perennial Streams and Rivers: Waterbodies in which some water flows throughout the year.

o Intermittent Streams and Rivers: Waterbodies in which water flows for only part of the year and
may come from groundwater or runoff (e.g., from rainfall). When not flowing, surface water may
remain in isolated pools or may be absent.

o Ephemeral Streams and Rivers: Waterbodies in which water flows only during, and for a short
duration after, precipitation events in a typical year. Runoff from rainfall is the primary source of
water for streamflow; groundwater is not a source of streamflow.

o Ditches and Canals: Manmade waterbodies generally used for drainage or to convey stormwater
(i.e., ditches and swales) or to provide water for irrigation or industrial use (i.e., canals).

e Lakes and Ponds: Naturally occurring or manmade waterbodies typically located in topographic
low spots, that receive water from runoff (e.g., from rainfall) or other overland flow (e.qg., creeks,
streams, rivers) or from groundwater sources (i.e., springs and seeps) and generally do not flow.

Wetland areas (i.e., areas that are generally inundated or saturated by water and that support vegetation
typically adapted to saturated soil conditions, such as swamps, marshes, bogs, and similar areas) may also
occur within or around the perimeter of surface waterbodies. Additional details regarding wetlands are
provided in Section 3.7, Wetlands and Floodplains.

Surface water systems are typically defined in terms of watersheds (also called basins). A watershed is a
land area bounded by topography that drains water to a common destination. Watersheds vary in size;
every waterway (stream, tributary, and river) has an associated watershed and smaller watersheds
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combine to form larger watersheds. Any activity that affects water quality, quantity, or rate of movement
at one location within a watershed has the potential to affect the characteristics of locations downstream.

The proposed project would be located within the Illinois River Basin (see Figure 3.6-1), which
encompasses approximately 30,000 square miles, covering 44 percent of the land area of the state of
Illinois (USACE 2007). Nearly 11,000 miles of perennial streams occur in the Illinois River Basin, with
an estimated 20,000 to 25,000 additional miles of ephemeral streams (USACE 2007). The Illinois River
Basin is divided into the Upper and Lower Illinois River watersheds. The proposed project would be
located in the Lower Illinois River Watershed (HUC 07130011), which encompasses 17,960 square miles
of central and western Illinois (USEPA 2011k; USDOI/USGS 1994). This watershed extends from the
downstream end of the Upper Illinois River Watershed at Ottawa, Illinois, to the confluence of the Illinois
and Mississippi rivers at Grafton, Illinois. Major rivers in the watershed include the Illinois, Vermilion,
Mackinaw, Spoon, Sangamon, and La Moine rivers.

The mean annual precipitation for the Lower Illinois River watershed is 35 to 39 inches and the mean
annual precipitation at the Meredosia Energy Center is 38 to 39 inches (USGS 2011a). Precipitation and
discharge from the Upper Illinois River watershed account for most of the inflow to the Lower Illinois
River watershed. Discharge to the Illinois River across the watershed basin consists of return flow,
surface runoff, and groundwater discharge. Return flow is water that has been released from a facility
(e.g., discharges from industrial and municipal wastewater treatment facilities). The combined return
flow, based on average annual discharge for all facilities, was 4,400 mgd in 1991(USGS 2011a).

Major water quality issues in the Lower Illinois River watershed include sedimentation, toxic substances
in sediment, high concentrations of nutrients and agricultural chemicals, and low dissolved oxygen
concentrations. Sedimentation has resulted in the partial or complete filling of many lakes within the
watershed. The Illinois River receives much of the state's human, animal, industrial, and agricultural
wastes (USGS 2000c). As a result, contaminants detected in sediments from the Chicago metropolitan
area in the Upper Illinois River have also been identified in sediments in the Lower Illinois River
watershed. The Chicago area appears to be the source of these contaminants, which include the USEPA
priority pollutants: arsenic, barium, chromium, lead, and mercury (Colman and Sanzolone 1991).

The Illinois River flows for a distance of 273 miles, entering the Mississippi River at Grafton, Illinois,
approximately 40 miles north of St. Louis, Missouri. The Illinois River is the largest tributary to the
Mississippi River above the mouth of the Missouri River (USACE 2007) and is a navigable link between
Lake Michigan and the Mississippi River (USDOI/USGS 1994). Water depth and flow in the Illinois
River is maintained by a series of locks and dams (see Figure 3.6-2) (USDOI/USGS 1994; USGS 2011a).
The Alton, La Grange, Peoria, and Starved Rock pools are the reaches of stream (i.e., navigation pools)
between the locks and dams from Grafton to Ottawa. The general change in stream elevation between
locks and dams is 20 feet, and each pool is named for the dam immediately downstream. The Alton Lock
and Dam are located on the Mississippi River and also regulate flow on the Illinois River.

3.6.2.1 Meredosia Energy Center

Surface waters located on the Meredosia Energy Center property are limited to fly and bottom ash ponds
(these ponds are not part of the FutureGen 2.0 Project). The nearest natural surface water feature is the
Illinois River, which is located immediately adjacent to the Meredosia Energy Center property,
approximately 700 feet west of the proposed oxy-combustion facility. The USACE determined that the
ordinary high water mark of the river in the area is 440 feet above sea level (see Appendix D, Wetlands
Surveys [D1]). The Meredosia Energy Center is located between miles 70 and 71 on the Illinois River
(USACE 1998), where the Illinois River ranges in width between approximately 1,000 and 1,200 feet.
The La Grange Lock and Dam is the closest dam to the Meredosia Energy Center, located approximately
9 miles upstream (north).
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Source: USGS 2011a
CO, = carbon dioxide

Figure 3.6-1. Watershed Boundaries and Surface Water Features in the ROI
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Source: USGS 2011a
Figure 3.6-2. The Elevation of the Lower lllinois River Watershed and Locations of the
U.S. Geological Survey Surface Water Monitoring Stations

The Meredosia Energy Center is located along the Alton Pool portion of the Illinois River
(see Figure 3.6-2). The Alton Pool extends from the confluence of the Mississippi and Illinois rivers
(River Mile 0) to the base of the La Grange Lock and Dam (River Mile 80.2), for a total length of
80.2 miles. The Alton Pool is characterized by a dramatic loss in productive backwaters, side channels,
and channel border areas due to excessive sedimentation and erosion, which limits the ecological health
and alters the character of the river (IEPA 2010b).

The section of the Illinois River adjacent to the energy center is impaired due to mercury, PCBs, and fecal
coliform contamination (IEPA 2012a; IEPA 2010b). This segment, a subsection of the Alton Pool
described above, is identified as segment IL_D-32 by the USEPA. Table 3.6-1 summarizes the
information from the 2010 and 2012 Impaired Waters (from Section 303(d) of the CWA) of Illinois
Integrated Reports related to the impairment of the Illinois River in this area.

Table 3.6-1. Summary of Impaired Waters Data for Illinois River

Year Listed Segment ID Miles/Priority Designated Use Cause of Impairment
2010 IL_D-32 33.8/Medium Fish Consumption Mercury and PCBs
2010 IL_D-32 33.8/Medium Primary Contact Fecal Coliform

- Recreation
2012 IL_D-32 34.01/Medium Fish Consumption Mercury and PCBs
2012 IL_D-32 34.01/Medium Primary Contact Fecal Coliform

Recreation

Sources: IEPA 2010b; IEPA 2012a
PCBs = polychlorinated biphenyls
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DOE reviewed streamflow data for the Illinois River upstream and downstream of the energy center to
characterize flow rates. Table 3.6-2 summarizes this data, which shows that streamflow in the Illinois
River is highly regulated by locks and dams. In addition, the minimum and maximum flow rates vary
significantly, which demonstrates that the Illinois River is highly influenced by precipitation and surface
runoff.

Table 3.6-2. Average Flow Rates of the lllinois River in Morgan County

Gauging Station Gauging Station Period of Annual Flow Mg\],:,n;;;?; Mﬁag:;g
Number Location Record Rate (year) (year)
Valley City, Illinois October 1938 5,802 mgd 30,254 mgd
05586100 (MP 61.3) to Current 14,923 mgd (1940) (1993)
Meredosia, Illinois October 1938
05585500 to September 14,139 mgd 5,917§4rggd 24’2122?9(1
(MP 70.8) 1989 (1940) (1973)
Kingston Mines, lllinois October 1939 4,408 mgd 20,811 mgd
05568500 (MP 145.3) toCurrent 10309 mgd (1964) (1993)

Sources: USGS 2011b; USGS 2010; USGS 2009a; USGS 2009b
mgd = million gallons per day; MP = milepost

The 7-day, 10-year (7Q10) low-flow frequency value is a widely used measure of surface water
availability. It represents the lowest streamflow for 7 consecutive days that would be expected to occur
once in 10 years. The 7Q10 low-flow frequency value is determined by statistically analyzing streamflow
data from USGS stream gauging stations. The 7Q10 low-flow value for the stream gauging station closest
to the energy center (Meredosia gauge) was 2,391 mgd, while the 7Q10 low-flow value at a stream
gauging station upstream of the energy center (Kingston Mines gauge) was 1,971 mgd (Singh et al. 1988).

At the end of 2011, operational activities at the Meredosia Energy Center were suspended. Until that time,
the energy center pumped water from the Illinois River at an average rate of 217 mgd to support energy
center operations. Water was drawn from a river water intake structure (with five separate intake bays)
located at mile 70.8 in the Illinois River (USACE 1998). The design capacity for the intake structure is
414 mgd, which represents 17 percent of the 7Q10 low-flow rate for the river.

Prior to the suspension of operations at the Meredosia Energy Center, the facility generated
approximately 189 mgd of wastewater from industrial processes. The treated wastewater and stormwater
from the site was discharged to the Illinois River at eight locations (outfalls) under NPDES Permit No.
ILO000116. The NPDES Permit was renewed on September 30, 2011, and is valid for the next 5 years
(IEPA 2011d). The permit covers eight discharges (outfalls) to the river and includes the following:

e Qutfall 001 — Condenser cooling water (Units 1, 2, and 3)
e Outfall A01 - Boiler blowdown

e Qutfall 002 — Cooling tower blowdown

e OQutfall AO2 — Cooling tower emergency overflow

e Qutfall 003 — Bottom ash pond discharge

e OQutfall AO3 — Chemical metal cleaning wastewater

e Qutfall 004 - Fly ash pond discharge

e Outfall 006 — Intake screen backwash
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From 2006 to 2010, there were two exceedances of NPDES permit discharge limitations, both for total
suspended solids only. One exceedance occurred in 2008 at discharge point (Outfall) 003 and the other in
2009 at discharge point (Outfall) 004 (IEPA 2011d). There have been no exceedances of permit discharge
limits since the permit was renewed in September 2011. The location of each outfall at the Meredosia
Energy Center is depicted on Figure 2-4 in Chapter 2.

3.6.2.2 CO; Pipeline

The proposed CO, pipeline corridor from the Meredosia Energy Center to the CO, storage study area is
approximately 26 miles in length and 4 miles in width (see Figure 3.6-1) (note that the total length of the
CO, pipeline would be approximately 30 miles and the operational pipeline ROW would be 50 feet wide).
Table 3.6-3 summarizes the existing surface water features within the CO, pipeline corridor. These
surface water features are located within the Lower Illinois River watershed and ultimately drain to the
Illinois River. 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 northern route. As discussed in Section 2.5.1.1, the Alliance’s
preferred option is the southern route.

Table 3.6-3. Surface Waters within the CO, Pipeline Corridor

Surface Water Distance/Area

Streams (miles)
Perennial Streams and Creeks 69.7
Intermittent Streams 667.5
Impaired Streams 16.9

Waterbodies (acres)
Ponds and Lakes 498.3
Impaired Waterbodies 0.0

Sources: USEPA 2012f; USGS/USEPA 2011
CO, = carbon dioxide

The CO, pipeline corridor includes a total of approximately 737 miles of perennial and intermittent
waterways and 498 acres of ponds and lakes (Table 3.6-3). Major streams within the corridor include
Willow Creek, Coon Run, Spring Run, Indian Creek, Lick Branch, Snake Creek, and Conover Branch. A
levee (dike) has been constructed along a portion of Coon Run, which extends from the Illinois River to
U.S. Highway (US-) 67 (State Route 100), approximately 3 miles east of the Meredosia Energy Center.

Two of the perennial streams within the pipeline corridor are impaired; the Mauvaise Terre Creek (also
called Mauvaise Terre River) and Indian Creek. The Mauvaise Terre Creek runs along the southern
boundary of the pipeline corridor just east of Jacksonville with tributaries extending further north into the
pipeline corridor. The Mauvaise Terre Creek supports aquatic life and is impaired due to turbidity and
mercury (IEPA 2010b; IEPA 2012a). Approximately 1.7 miles of Mauvaise Terre Creek is located within
the pipeline corridor. A 15.1-mile-long section of Indian Creek, which flows through much of the eastern
half of the pipeline corridor, supports aquatic life and is impaired due to habitat alterations. Impairment
due to habitat alteration indicates that adverse changes to the stream environment, including
channelization, absence of streambank vegetation, bank failure, and heavy erosion, have significantly
affected the waterbody and may limit its ability to support aquatic life.
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3.6.2.3 CO; Storage Study Area

Indian Creek and its associated tributaries flow through the northern half of the 5,300-acre CO, storage
study area from east to west. The entire section of Indian Creek within the CO, storage study area
(approximately 3 miles in length) is impaired from habitat alteration. The CO, storage study area also
includes approximately 48 miles of intermittent streams and 13 acres of ponds and lakes, none of which
are listed as an impaired waterbody. Table 3.6-4 summarizes the existing surface water features within the
proposed CO, storage study area.

Table 3.6-4. Surface Waters within the CO, Storage Study Area

Surface Water Distance/Area

Streams (miles)
Perennial Streams and Creeks 3.3
Intermittent Streams 48.2
Impaired Streams 3.0

Waterbodies (acres)
Ponds and Lakes 12.8
Impaired Waterbodies 0.0

Sources: USEPA 2012f; USGS/USEPA 2011
CO; = carbon dioxide

3.6.2.4 Educational Facilities

Visitor, research, and training facilities (also referred to as the educational facilities) would be provided at
a suitable location in the Jacksonville area. Jacksonville is approximately 10 square miles in size, of
which approximately 0.2 square miles are covered with surface water (U.S. Cities 2012). Major surface
waters in Jacksonville include Mauvaise Terre Creek, Jacksonville Lake, and Mauvaise Terre Lake.

3.6.3 Impacts of Proposed Action

This section summarizes potential impacts to surface waters that could result from the construction and
operation of the proposed oxy-combustion facility, CO, pipeline, CO, injection wells and associated
infrastructure (e.g., access roads). This section also discusses impacts to surface waters that would result
from the construction and operation of the proposed educational facilities. DOE assessed the potential for
impacts to surface water resources based on whether the proposed project would result in any of the
effects identified in Section 3.6.1.2. Impacts are limited to those associated with water quality as well as
the availability and use of surface water resources. Section 3.7, Wetlands and Floodplains, addresses
impacts to wetlands in terms of impacts related to the placement of fill material, type conversions, and
surface disturbances, which can ultimately affect the functions and values of these resources (e.g., flood
flow attenuation).

3.6.3.1 Construction Impacts

Many of the general construction activities for the proposed project would be similar in nature; therefore,
the potential impacts to surface water resources from these construction activities would also be similar,
regardless of where or when the construction takes place. This section summarizes potential impacts
resulting from general construction activities, while the remaining subsections address impacts related to
construction specific to the energy center, CO, pipeline, injection wells, and proposed educational
facilities.

Initial construction activities for the proposed project would consist of clearing vegetation and leveling
areas, which would expose soil and make it susceptible to erosion. Stormwater runoff from construction
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sites has the potential to carry the exposed soils offsite, resulting in increased sedimentation and turbidity
to receiving waters downstream. Additionally, stormwater runoff from construction sites has the potential
to be contaminated by hazardous materials, such as fuel, that are used onsite. These types of impacts
would increase during heavy rains or during snowmelt due to the increase in stormwater runoff.

Stormwater runoff from construction sites is regulated by the IEPA and the IDNR under Sections 401 and
402 of the CWA (permitting requirements) and implemented through NPDES permits. For the
components of the proposed project that would require more than 1 acre of disturbance and that are not
currently regulated by an NPDES permit, an NPDES General Permit from the IEPA would be required
prior to construction activities. The NPDES General Permit for construction would require the preparation
of a SWPPP that includes BMPs for erosion control and pollution prevention. The NPDES permit would
also require that the construction standards outlined in the IEPA Urban Manual be followed, including
material specifications, planning principles, and procedures (AISWCD 2012).

The SWPPP would describe all of the BMPs to be followed during construction. Typical BMPs that could
be used to minimize impacts on surface waters during construction are listed below:

e Use silt fencing and other erosion control devices to prevent soils and debris from entering nearby
streams during construction.

e Except on cropland, use temporary seeding and mulching or matting to produce a quick ground
cover to reduce erosion on exposed soils that may be re-disturbed or permanently stabilized at a
later date. This would minimize bare soil available for sediment transport during storm events.

e Use gravel or stones to stabilize temporary access roads, haul roads, parking areas, laydown
areas, material storage areas, and other onsite vehicle transportation routes immediately after
grading. This practice would reduce erosion and the need for subsequent re-grading of temporary
and permanent roadbeds, work areas, and parking areas rutted by construction traffic during wet
weather.

e Maximize use of existing roads when planning site access.

e Keep construction materials, debris, construction chemicals, construction staging, fueling, etc. at
a safe distance from surface waters to prevent unintentional contamination and keep spill kits on
hand in case of spills to reduce response time.

e Where practical, consider weather and ground conditions when scheduling construction activities
to minimize potential impacts to surface waters, such as erosion and the spread of contaminants
that may be exacerbated by sheet flow during storm events.

e Locate construction staging, parking, and equipment storage activities in areas already disturbed
by past construction activities to minimize the need for additional land disturbance.

e Use water conservation measures to the extent practicable (e.g., efficient landscaping and
recycling wastewater).

e  After construction, re-seed all temporarily disturbed areas with indigenous species to re-establish
vegetative cover, except on cropland.

In addition, the Alliance intends to drill under all waterbodies, except perhaps for ephemeral streams that
would be trenched only when dry. With implementation of BMPs as a condition of the NPDES General
Permit and drilling under all waterbodies, it is anticipated that impacts to surface waters during
construction would be temporary and minor. Proper project design would ensure that drainage and runoff
would occur without excessive erosion and increased turbidity.
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Meredosia Enerqgy Center

As described in Chapter 2, construction would take place in several areas of the Meredosia Energy Center
and nearby offsite areas, as shown on Figure 2-14. As no surface waters exist within the footprint for the
oxy-combustion facility and the construction laydown areas, no direct impacts to surface waters would
occur. Temporary indirect impacts resulting from potential stormwater runoff to the Illinois River from
areas of construction would be consistent with those described for general construction, above.
Development of impervious surfaces in areas that were previously pervious (e.g., grassy areas) would
cause an increase in stormwater runoff; however, this effect would be negligible, as a majority of
stormwater would be routed to a new stormwater management basin that would be designed, constructed,
and managed by an Ameren company (see Section 2.4.2.2).

No water would be withdrawn from surface waters on or adjacent to the site to support construction
activities. Water required during construction (for mixing concrete, dust suppression, washing tools and
machinery, etc.) would be supplied by onsite groundwater wells and city water; therefore, the availability
of surface water resources would not be impacted by construction.

The temporary barge unloading facility (see Section 2.4.3.2) would be located on the eastern bank of the
Illinois River. Two options have been evaluated for barge unloading operations: (1) using mooring
dolphins or (2) grounding the barges on the river bottom. The use of mooring dolphins would require the
installation of support piles into the riverbed and subsequent removal at the end of the barge delivery
phases. Each of the 3 to 5 pilings that would be required for this option would be up to 48 inches in
diameter. Pile driving is likely to stir up sediments that would be carried downstream, as would also occur
during removal of the pilings. The suspension of sediment would increase turbidity locally, but the river
current would provide some dilution. Dissolved oxygen demand could increase locally with the
suspension of anaerobic sediments. Given the small amount of sediment resuspension expected to occur
during pile driving (and later removal), it is anticipated that temporary direct impacts to the Illinois River
would include minor increases in turbidity during construction. It is also possible that sediments
contaminated with mercury and PCBs could be resuspended, which could temporarily increase the
concentrations of these contaminants in the water column during construction. Overall, the construction
of the pilings for the barge unloading facility and subsequent removal would result in minor temporary
impacts to water quality in the Illinois River during the construction and removal events.

The second option for the barge unloading facility, grounding the barges, would require that large objects
(e.g., boulders) be removed from the river bottom to ensure that they do not puncture the barge during
unloading. 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 to the barge. This option could result in the disturbance of
up to 18,360 square feet of the river bottom and bank. Disturbance would occur during the installation of
rip-rap on the river bottom (and subsequent removal at the end of construction) or during each grounding
and unloading event (in the event that rip-rap is not used). These disturbances and the potential
installation of rip-rap on the river bottom would result in increased turbidity and temporary streambed
disturbance. These impacts would be similar in nature to those described for the installation of pilings but
would occur over a larger area of the streambed.

Implementation of either of these options would require a permit from USACE under Section 10 of the
Rivers and Harbors Act for construction of the temporary facility and for the potential temporary
placement of fill material. It is possible that a Section 404 Permit (Nationwide Permit 33) may also be
required depending upon the option selected and the specific nature of the activities; however, the specific
permit(s) needed will be confirmed after the design has been finalized and prior to construction. It is also
possible that these permits could be applied for as part of an Individual Permit application that could
cover other regulated activities related to the proposed project.
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After construction, any rip-rap or other temporary fill material would be removed from the river. This
would create additional turbidity and increased streambed disturbance, resulting in additional minor
temporary impacts.

The Alliance is also evaluating options for unloading equipment from barges 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.

CO, Pipeline

As described in Chapter 2 and in further detail below, DOE would use one of three primary methods to
construct the pipeline in areas of surface water features. The method used to construct pipeline crossings
would be dependent upon the size of the stream or waterbody to be crossed, as well as the presence or
absence of water within the feature (e.g., seasonally dry ephemeral and intermittent stream channels). The
three methods to be used by DOE 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 and lakes, greater than 100 feet in width). As necessary, geotechnical investigations
would be performed prior to the use of horizontal directional drilling to ensure that subsurface conditions
can safely support drilling operations. Horizontal directional drilling would not disturb the bed or bank of
the waterbody that would be crossed, thereby eliminating impacts such as increased turbidity and
sedimentation. However, it could still present a remote potential for surface disturbance through
inadvertent drilling fluid releases, as well as minor increases in sedimentation and turbidity from ground
vibrations caused by drilling adjacent to the stream. An unexpected release of drilling mud (consisting
primarily of water and bentonite, a naturally occurring clay) to the environment could occur if a natural
fracture or unconsolidated area in the ground is encountered. Therefore, primary factors in selecting the
pipeline crossing profile include the type of soil and rock in the geological material and the depth of cover
material. Impacts resulting from horizontal directional drilling are expected to be minor, since
geotechnical investigations and adequate planning would be conducted to reduce the likelihood of any
releases of drilling fluid.

Jack and bore tunneling (also known as pipe ramming) would be used for crossings of smaller 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 is 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. Similar to horizontal direction drilling, jack and bore tunneling would
involve no disturbance to the bed or bank of the stream being crossed, eliminating impacts related to
stream diversion. Impacts from jack and bore tunneling would be minor and limited to increased turbidity
and sedimentation resulting from stormwater runoff from the jack and bore pits on either side of the
stream.

Dry trenching would be employed for 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, and 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, which would allow the
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stream channel to continue to function without permanent impacts to surface water flow. BMPs required
through Section 404 permitting (i.e., Nationwide Permit No. 12, Utility Line Activities) would be
implemented both during and after construction. The BMPs would reduce temporary minor impacts by
ensuring that stream crossings are restored to their original grade to stabilize streambanks post
construction. Dry trenching would cause temporary direct and indirect disturbances to stream channels
and streambanks during trench excavation and pipe installation.

For the purposes of this analysis, DOE conservatively assumed that all surface waters within the 50-foot
operational ROW would be drilled underneath for placement of the pipeline. Furthermore, any streams
located outside of the operational ROW, but within the construction ROW (80 to 100 feet), would be
avoided to the maximum extent practicable. In the event that avoidance of surface waters within the
construction ROW is determined to be impracticable, temporary impacts to surface waters would be
minimized and mitigated as necessary. Pipeline attributes (e.g., ROW width, pipe size, etc.) and methods
of installation (e.g., horizontal directional drilling, jack and bore, or dry trenching) would be essentially
the same for each potential pipeline route. Therefore, the type of construction impacts would be the same
for each route; however, the magnitude of potential temporary impacts would be dependent upon the
number of dry stream crossings that would be required. Table 3.6-5 summarizes the stream crossings that
would be required for each pipeline route.

Table 3.6-5. Surface Water Crossings for Pipeline Routes

Southern Route Northern Route
Total Total
Surface Waters Total Distance of Total Distance of
Crossings Crossings Crossings Crossings
(miles) (miles)
Streams
Perennial Streams 2 0.04 8 0.2
Intermittent Streams 89 1.8 75 1.6
Impaired Streams 0 0 0 0
Waterbodies
Perennial Lakes and Ponds 1 0.5 2 0.2
Intermittent Lakes and Ponds 1 0.05 0 0
Impaired Waterbodies 0 0 0 0
Other
Wetlands (NWI) 0 0 1 0

Sources: USEPA 2012f; USGS/USEPA 2011

NWI = National Wetland Inventory

Note: Horizontal directional drilling or jack and bore technology would be used for all surface water crossings, except for
dry intermittent or ephemeral streams.

For either of the potential routes, the CO, pipeline would cross beneath the Coon Creek Dike. For this
crossing, the Alliance would be required to obtain permission from the USACE. In addition, the Alliance
would likely be required to consult with the Coon Run Levee and Drainage District prior to construction.
The dike and the creek would be crossed using horizontal directional drilling and no direct impacts to the
waterway would be anticipated.

In the event that the Alliance finds it necessary for the pipeline route to deviate from the southern pipeline
route, impacts would be consistent with those addressed in this section, as the same siting criteria would
be followed. In the event that the final pipeline routing would result in additional impacts to surface water
resources, impacts would be temporary and minor, since they would be limited to the construction period
and the Alliance would follow the construction processes and permitting requirements addressed earlier in
this section.
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This section analyzed the impacts of the southern and northern pipeline routes, which end at the western
border of the CO, storage study area. The route that the pipeline would take across the CO, storage study
area depends on the final locations of the CO, injection wells. Impacts related to these end-of-pipeline
routes (spurs) to the injection wells are addressed below under CO, Storage Study Area.

Hydrostatic Testing

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. If water is used, the pipeline would be filled with water and pressurized
to check for any pressure loss that may indicate a leak. Table 3.6-6 summarizes the estimated amounts of
water that would be required to support hydrostatic testing for both the southern and northern pipeline
routes. These estimates represent a worst-case scenario and are based on the assumption that
31,000 gallons of water would be required for each mile of pipeline, that the entire pipeline would be
12 inches in diameter, and that no reuse of water would occur. Actual pipeline sizing would be
determined during final engineering. If a smaller diameter pipeline were used, then less water would be
required to support testing. The southern pipeline route would require slightly more water, since it is
0.2 mile longer than the northern pipeline.

Table 3.6-6. Hydrostatic Water Needs for Pipeline Routes

L . Length Water Needs
Pipeline Route Options (miles) (gallons)
Southern Pipeline Route 26.0 806,000
Northern Pipeline Route 25.8 799,800

Water to support hydrostatic testing may be supplied from local streams or trucked in; however, sources
for hydrostatic testing water have not yet been identified. In the event that water is withdrawn from local
streams, a water use (appropriation) permit from the IDNR would likely be required, since any
withdrawal of more than 10,000 gpd or 1 million gallons per year is required to be permitted. No
chemicals would be added to the water used to test the pipeline. In the event that hydrostatic testing water
is withdrawn from streams, it would cause temporary minor impacts to the streams from which it is
withdrawn, due to the diversion of flow that would occur to support the water withdrawal. Water
withdrawals from surface waterbodies would only occur at features with sufficient flow to sustain such
withdrawals without permanent impacts. Any such withdrawals would be conducted in compliance with
water use permit requirements.

Hydrostatic testing water that could not be reused would likely be discharged to local waterways under an
NPDES permit from the IEPA or to an existing treatment facility. Sampling of the water would occur
prior to discharge if required by the NPDES permit or receiving facility. The results of sample analysis
would determine the fate of the discharge water. Since the hydrostatic testing would occur in virgin pipe
prior to implementation, it is not anticipated that unacceptable concentrations of contaminants would be
present in the effluent. Since any disposal of hydrostatic testing water would occur in compliance with
NPDES permit conditions, only minor temporary impacts to local surface water resources would occur
from the disposal of hydrostatic test water.

CO, Storage Study Area

The locations proposed for the CO, injection wells and related facilities would occupy up to 25 acres
within the CO, storage study area. Approximately 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 well sites. See Section 2.5.2.2 for
additional details about the proposed surface facilities. Approximately 28 acres would be required to
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support the construction of the injection and monitoring wells and associated facilities, and up to 64 acres
would be required to support the construction of access roads.

The CO; injection well site(s) would not intersect any lakes, ponds, or surface waters based on the siting
criteria. Direct and indirect impacts to surface water resources located in close proximity to the injection
well site(s) would be consistent with those described above for general construction impacts. Construction
could cause temporary, indirect impacts to adjacent surface waters, such as increased sedimentation and
surface water turbidity from runoff. These impacts would be minimized or avoided using BMPs to be
outlined in the NPDES and UIC permits (see Section 2.5.2.3).

Construction of the injection wells and monitoring wells would require fresh water to support drilling
operations. The Alliance estimates that each injection well would require approximately 2.4 million
gallons. The monitoring wells would likely require an amount less than this, since they would be smaller
in diameter and shallower than the injection wells. The fresh water for well construction would be
obtained from the North Morgan County Water Co-Op, as it was for the stratigraphic test well. The North
Morgan County Water Co-Op obtains its water from the city of Jacksonville, which obtains raw water
from groundwater and surface water sources. As a result, negligible impacts to surface water availability
would occur due to the construction of the injection and monitoring wells.

Construction of the wells would result in the generation of wastewater, including brine, requiring
disposal. For the injection wells and any deep monitoring wells, the groundwater withdrawn during well
development would be very saline and would require measures to prevent this water from reaching
surface waterbodies. These measures could include pre-treatment before discharge to surface water or
direct removal of the withdrawn water by a tanker truck offsite. Lined earthen pits would contain any
excess fluids generated during drilling, discarded water used in the cementing process, and spent drilling
mud from mud change-outs. The pits would be lined with 30-mil high-density polyethylene plastic
sheeting with welded seams to prevent infiltration of fluids into the subsurface. By appropriately storing
and managing wastewater, potential runoff to nearby streams would be avoided. Potential impacts to
surface waters from the construction of the wells would be short term and negligible based on the fluid-
handling procedures employed during the well construction process.

Since the Alliance has not yet finalized the locations of the injection wells within the CO, storage study
area, impacts related to the end-of-pipeline routes (spurs) have been assessed by evaluating a range of
reasonable siting scenarios. In each of the siting scenarios, the spurs would run from the end of the
southern and northern pipeline routes (originating at the western edge of the CO, storage study area) to
hypothetical injection well sites within the CO, storage study area. DOE used these hypothetical siting
scenarios to evaluate a range of potential impacts, whereby some hypothetical routes would have less
impacts to physical resources and others would have greater impacts, while still representing reasonable
routes. The Alliance would locate the final injection wells using the siting criteria listed in Section
2.5.2.1, such that they would avoid surface waters. The hypothetical siting scenarios that DOE developed
for the end-of-pipeline spurs from the southern route would likely encounter between 0.08 and 0.34 miles
of intermittent streams. The hypothetical siting scenarios for the end-of-pipeline spurs from the northern
route would likely encounter between 0.13 and 0.20 miles of intermittent streams. Impacts related to the
crossing of intermittent and ephemeral streams for which dry trenching is utilized would be consistent
with those presented for the CO, pipeline, above. Since the exact number of dry stream channels to be
crossed at the time of construction (if any) is unknown, the magnitude of temporary impacts associated
with construction cannot be quantified at this time for any of the above hypothetical scenarios. There
would be no impacts associated with stream channels within the above siting scenarios that are avoided
using horizontal directional drilling or jack and bore tunneling.

Construction of access roads to the injection well site(s) from existing roadways could result in the need
for additional stream crossings; however, the Alliance would use existing roads to the maximum extent
practicable to avoid the need to construct access roads over streams. DOE does not anticipate that any
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perennial streams would be crossed to support the construction of access roads, since existing public
roads are present throughout the CO, storage study area. Stream crossings would be limited to ephemeral
and intermittent streams, which would be culverted. The construction of access roads over these features
could result in minor to moderate temporary adverse impacts to these streams. BMPs required through
Section 404 permitting (i.e., Nationwide Permit No. 12, Utility Line Activities) would be implemented
both during and after construction. The BMPs, including a combination of stabilization and structural
erosion and sediment control methods, would be implemented to reduce temporary impacts by controlling
sedimentation and turbidity and to stabilize streambanks after construction. Key aspects of the BMPs are
to control both surface and subsurface slope drainage, minimize slope erosion, and minimize or prevent
channel erosion at stream crossings. Specific types of structural BMPs include installing temporary
control structures such as sediment traps and filter fences.

Educational Facilities

The educational facilities would be located in or near Jacksonville, Illinois. The facilities may be co-
located or there may be one location for the visitor and research center and another location for the
training facility. Specific locations for these facilities have not yet been determined; however, they would
likely occupy areas that have been previously disturbed and have existing utility connections onsite or
immediately adjacent. Construction of the visitor and research center would require up to 2 acres of land
disturbance, while the training facility would disturb up to 1.5 acres.

Because the selected site(s) would be located on previously disturbed land with existing utility
connections, surface waters are not expected to be present onsite, and it is unlikely that direct impacts on
surface waters would occur. Potential impacts related to the construction of the educational facilities
would be consistent with those addressed above for general construction activities. These impacts would
be short term and minor with BMPs applied as described above for general construction activities.

3.6.3.2 Operational Impacts

Impacts common to the operation of the proposed project would include water quality impacts to local
streams from stormwater runoff generated at these facilities, which generally consists of increased
sediment and contaminants entering these waterbodies from surface sources and increased flow due to an
increase in impervious cover. Adequately designed stormwater collection and distribution systems and
pollution prevention measures would reduce or eliminate the potential for these operational impacts to
surface water resources. Adherence to applicable laws, regulations, policies, standards, and BMPs would
also help avoid and minimize potential adverse operational impacts to surface waters; therefore, impacts
to water quality from typical operations would be minor.

As with any industrial activity, there is potential for surface water contamination from spills of fuels,
lubricants, and coolants used by vehicles or heavy equipment for maintenance and operations at the
Meredosia Energy Center, CO, pipeline, or the CO, injection wells. The Alliance would implement a
SWPPP (if required) and SPCC plan procedures and BMPs during maintenance activities to avoid or
minimize potential impacts to surface waters from accidental spills of fuel, fuel constituents, and other
materials. Taking into account the spill prevention and response procedures and BMPs that would
minimize the potential for spills to affect surface water resources, DOE anticipates that potential impacts
to surface water quality would be minor.

The remainder of this section addresses potential impacts from operations specific to each element of the
proposed project.

Meredosia Energy Center

Stormwater from the energy center would be directed to a new lined settling basin or an unlined
stormwater management basin, depending upon where the stormwater originates. 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). All new
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impervious surfaces would be sloped to provide positive drainage to inlets and surface conveyances.
Runoff would be conveyed using surface drainage; however, it is likely that some newly constructed
inlets and underground storm sewers would be required. The revised SPCC plan would reduce potential
impacts from site oil spills, as required by federal regulations. Based on the plans and procedures that
would be implemented to prevent contamination of stormwater and surface waters, impacts to surface
waters are expected to be minor.

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 in 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 wastewater 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.

Stormwater from other areas where the water may be exposed to industrial materials or processes would
be identified during the final design (e.g., the bottom ash bunker and fly ash silo unloading) 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
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 an Ameren company with input from the Alliance. The
Alliance would coordinate on the design of the basin 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.

Water sources for the project’s makeup water would include deep wells on the property, city water, and
the Ilinois River. The Illinois River would be the primary source of makeup process water for the
proposed project and would require additional treatment at the new process water treatment facility as
discussed in Section 2.4.2.2. River water would be used to meet the following needs:

e Screen and strainer backwash;

o Makeup water for the cooling towers for Unit 4, the direct contact cooler polishing scrubber, and
the air separation unit and compression and purification units;

o Makeup water for gas quality control equipment;

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

e Equipment wash down; and

e Coal handling dust suppression in the coal yard.

As indicated earlier, the Meredosia Energy Center used an average of 217 mgd of cooling water supplied
through the river water intake structure until operations were suspended at the energy center at the end of
2011. The maximum capacity of the river water intake structure is 414 mgd. The proposed project would
require approximately 11.4 mgd of cooling water withdrawal from the river, which represents a nearly
95 percent reduction in river water usage from past operations at the energy center. However, water
discharges from the Meredosia Energy Center to the Illinois River would equal approximately 9.0 mgd,
which results in an actual net withdrawal from the river of only 2.4 mgd.
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As a result of the significant reduction in cooling water withdrawal compared to historical values, there
would be no need for an upgrade to the existing river water intake structure. The projected net total
demand for the project of 2.4 mgd of water from the river represents less than 0.02 percent of the average
flow rate (14,139 mgd) and approximately 0.1 percent of the 7Q10 low-flow rate (2,391 mgd) for the
Illinois River. Therefore, the proposed project would have a minor impact on the Illinois River even
during typical drought (i.e., 7Q10 low-flow) conditions.

In 2011, a new rule was proposed under Section 316(b) of the CWA for existing facilities, which the
USEPA plans to finalize by June 2013. As per the proposed rule, existing facilities that withdraw at least
25 percent of their water from an adjacent waterbody exclusively for cooling purposes and have a design
intake flow of greater than 2 mgd would be subject to an upper limit on how many fish can be Killed by
being pinned against intake screens or other parts at the facility (i.e., impingement). In addition, existing
facilities that withdraw very large amounts of water (125 mgd or more) would be required to conduct
studies to help their permitting authority determine whether and what site-specific controls, if any, would
be required to reduce the number of aquatic organisms sucked into cooling water systems
(i.e., entrainment). The decision process may also include public input. The scheduled Section 316(b)
rulemaking would likely have no bearing on the proposed project because the water withdrawn via the
existing intake structure would be used predominantly to provide makeup water for the cooling water
systems and the intake structure would be designed such that the intake velocity does not exceed 0.5 feet
per second. At this rate, most fish can swim away from the cooling water intake of the facility
(USEPA 20111). See Section 3.8, Biological Resources, for an analysis of potential impacts of the cooling
water intake on fish species. Cooling water intake structures are reviewed by the IEPA with each NPDES
operating permit renewal application; therefore, any required upgrades would be identified during this
process.

Prior to the suspension of the energy center at the end of 2011, the Meredosia Energy Center generated
approximately 189 mgd of wastewater from industrial processes (including non-contact cooling water)
and discharged treated wastewater to the Illinois River under NPDES Permit No. IL0000116. In
September 2011, the Alliance received approval for a modified NPDES Permit No. 1L0000116, which
went into effect on November 1, 2011, and is valid through October 31, 2016. The permit modification
included changes in effluent water sources, contaminant loads, and flow rates (discussed in greater detail
below) to support the planned discharges from the FutureGen 2.0 Project. If the final design for the
proposed project results in any changes to contaminant loads or flow rates, the permit may need to be
modified further.

Under the proposed project, a considerably smaller amount of wastewater (9.0 mgd) would be discharged
to the Illinois River, as summarized in Table 3.6-7. Most of the wastewater would come from the main
cooling tower, while the remainder would consist of backwash from the river water intake screen, once-
through cooling water from the air compressor, and effluent from two new onsite wastewater treatment
systems. All of the wastewater (100 percent) from the compression and purification unit, and the
blowdown from the cooling tower for the air separation unit and compression and purification unit, would
be reused onsite as makeup water for the direct cooler polishing scrubber and its cooling tower.
Approximately 22 percent of the blowdown from the direct cooler polishing scrubber cooling tower
would be reused onsite for fly ash wetting. Reused wastewater would reduce water withdrawals and
wastewater discharges associated with the project.

The proposed project would use two wastewater treatment systems to remove contaminants from
wastewater before discharge to the Illinois River. The compression and purification unit wastewater
treatment system would use pH adjustment and mercury filtration media to treat wastewater before
conveyance to the Unit 4 wastewater treatment system. The Unit 4 treatment system would be designed to
meet all state of Illinois applicable water quality standards found in 35 IAC 302 (Water Quality
Standards) and applicable state and federal effluent limits.
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Table 3.6-7. Estimated Wastewater Discharge to lllinois River

Average Average Daily
Source Flow Rate Discharge
(gpm) (mgd)
Air Compressor Once-Through Cooling 151 0.2

Water

Process Wastewater Treated Effluent
(after treatment at the proposed wastewater 133 0.2
treatment systems)

Cooling Water (including blowdown) 5,901 8.3
Intake Screen Backwash 185 0.3
Total 6,219 9.0

gpm = gallons per minute; mgd = million gallons per day

The Unit 4 wastewater treatment system would discharge effluent to the Illinois River through Outfall
002 under the existing (modified) NPDES Permit (IL0000116). Impacts to the Illinois River resulting
from the discharge of wastewater are expected to be minor, and no effluent limits would be exceeded. In
addition, discharges would not contribute to the impairment of the Illinois River for fecal coliform, PCBs,
or mercury.

The total flows and loads associated with the FutureGen 2.0 Project would be substantially lower than the
historic Meredosia Energy Center flows and loads, taking discharges from all outfalls into account, which
includes Outfalls 001, 001A, 002, 003, 004, and 006. The 21 constituent loadings listed on the NPDES
discharge permit would be reduced by an average of nearly 89 percent. Five of the six outfalls associated
with the project would see a reduction for all applicable constituents. The discharges from Outfall 002
would have increased loads of certain constituents when examined in isolation, which includes an
increase in sulfites. The increased sulfites discharged at Outfall 002 would be a result of removing sulfur
dioxide from the boiler flue gas by the air pollution control devices and transferring the sulfur to water as
sulfites. Other constituents that could increase in discharge amount at Outfall 002 include total suspended
solids, aluminum, iron, manganese, titanium, and chromium. However, as stated earlier, the FutureGen
2.0 Project would result in a net decrease in all constituents when all discharges are taken into account. In
addition, since the recirculating cooling towers release heat to the surrounding air, the towers would
minimize thermal discharges to the lllinois River, which would also have a positive impact on water
quality when compared with historical operation of the energy center.

Table 3.6-8 provides a summary of the daily maximum effluent concentration limits for each constituent
by outfall, pursuant to the modified NPDES Permit No. 1L0000116. The permit also includes 30-day
average concentration limits and 20 additional special conditions that are applicable to onsite operations
and monitoring requirements.

Table 3.6-9 compares the water withdrawal rate and wastewater production rate for the FutureGen 2.0
Project with historic flow rates for the energy center prior to its suspension at the end of 2011. The
historical scenario represents the water demand before the energy center suspended operations, while the
projected scenario represents the estimated water demand for the proposed project. The river water
withdrawal rate and wastewater production rate would decrease by approximately 95 percent when
compared with the prior operation of the energy center. With this significant reduction in flow, the
FutureGen 2.0 Project would reduce impacts to the Illinois River when compared with historical
operation of the energy center. However, the river withdrawal and discharge rates would increase by a net
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withdrawal rate of 2.4 mgd, in comparison to the current conditions where there is no withdrawal or
discharge.

Table 3.6-8. NPDES Permit No. IL0O000116 Effluent Concentration Limits (Daily Maximum)
Outfall Outfall Outfall Outfall Outfall Outfall Outfall Outfall

Constituent (mg/L)?

001 A0l 002 AO02 003 AO03 004 006
Total Residual Chlorine - - 0.05 - - - 0.05 0.05
Total Suspended Solids - 30 - - - 100 100 -
Oil & Grease - 20 - - - 20 20 -

H 26.0 6.0

P - - <9.0 - - - <9.0 -
Copper - - 0.0423 - 1.0 - - -
Chromium - - 0.2 - - - - -
Zinc - - 1.0 - - - - -
Iron - - - - 1.0 - - -
 All units are mg/L except for pH
mg/L = milligrams per liter; NPDES = National Pollutant Discharge Elimination System; “—* = no permit limit currently exists; > = greater

than or equal to; < = less than or equal to.

Table 3.6-9. Operational Scenarios for Pre- and Post-Suspension of Meredosia Energy Center

Historical Scenario Projected Scenario Percent Decrease
Pre-suspension of Energy Center, FutureGen 2.0 from Historical Rate
Prior to the end of 2011 Project ¢
(mgd) (mgd) (percent)
Average V_Vlth(_:irawal Rate 214 11.4 95
from lllinois River
Average Discharge Rate 192 9.0 95

to lllinois River

mgd = million gallons per day

CO, Pipeline
Normal operations of the proposed CO, pipeline are not expected to affect surface waters. On occasion,
maintenance or inspection activities may require excavation around segments of the pipeline. During
these kinds of maintenance operations, the BMPs discussed in Section 3.6.3.1 would be used, as
applicable, to avoid or minimize any indirect impacts (e.g., sedimentation and turbidity) to adjacent
surface waters.

Hydrostatic testing may be required every 3 to 5 years to verify the integrity of the CO, pipeline. If water
were used in the testing, it would be obtained from available sources and trucked to the testing sites.
Hydrostatic testing water would likely be discharged to local waterways under an NPDES permit from the
IEPA, or to a permitted treatment facility. Since any disposal of hydrostatic testing water to local
waterways would occur in compliance with NPDES permit conditions, disposal of hydrostatic test water
would have minor temporary impacts on local surface water resources. These impacts would be similar to
the construction impacts discussed in Section 3.6.3.1.

As discussed in Section 3.17, Human Health and Safety, based on the frequency of releases from similar
pipelines in the United States, a release of CO, due to a pipeline puncture or rupture is considered
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unlikely (frequency from 1 x 102 to 1 x 10™ per year). Mainline block valves would be provided
approximately every 10 miles to isolate and contain any pipeline leak. In industrial, commercial, and
residential areas, the spacing would be reduced to 7.5 miles. Mainline block valves would also be
provided on either side of major river crossings, at other waterbody crossings of more than 100 feet wide
from high water mark to high water mark, and optionally at major road crossings. If CO, were released
from the pipeline, it would expand rapidly as a gas and could include both liquid and solid (i.e., dry ice)
phases, depending on temperature and pressure. As the product in the pipeline would be over 97 percent
CO, with few impurities (i.e., oxygen, nitrogen oxides, sulfur oxides, nitrogen, argon, and water) and
would not remain under sufficient pressure to dissolve into surface water, it would have negligible
adverse impact on surface water quality in the unlikely event of a release; however, it could potentially
reduce surface water temperatures near a release. The magnitude of temperature reduction would depend
upon the size of the release. The effects of temperature changes on aquatic biota are discussed further in
Section 3.8, Biological Resources. Section 3.17, Human Health and Safety, addresses the potential human
health impacts resulting from the operation of the CO, pipeline.

CO, Storage Study Area

As discussed in Section 3.17, Human Health and Safety, a possible impact from the operation of the
injection wells may result from an injection well blowout (i.e., a sudden loss of CO, from failure of an
injection well during operation), which is considered an extremely unlikely event. If a CO; injection well
blowout were to occur, the main adverse outcome to surface waters near the wellhead would be the
potential for release of formation fluids (e.g., brine) to an adjacent surface waterbody, which would be
similar to a conventional spill. Because such a release is considered highly unlikely, operation of CO,
injection wells would be expected to have a minor impact on any surface water resources present near the
well. Effects would include an increase in salinity of nearby surface water features and would be localized
to the area around the affected wellhead. This could have direct, temporary adverse impacts to surface
water chemistry and aquatic biota. The effects would be temporary as continued flow would dilute and
disperse the brine, in addition to remedial activities conducted during spill cleanup. Events of this type
would be avoided or minimized by incorporating high-pressure piping, overpressure protection (i.e.,
relief) valves, and blowout preventers into the design of the injection wells.

No additional impacts, beyond those addressed previously for the operation of the CO, pipeline, would be
anticipated during the operation of the pipeline across the CO, storage study area to the injection wells.

Educational Facilities

Normal operations of the educational facilities would generally not affect surface water resources.
Considering that the selected site(s) would be located on previously disturbed land with existing utility
connections, it is unlikely that direct or indirect impacts would result from operation of the facilities.

3.6.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed the no action alternative is
equivalent to the no-build alternative. Therefore, the project would not be constructed and there would be
no change to surface water resources.
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3.7 WETLANDS AND FLOODPLAINS

3.71 Introduction

This section describes wetlands and floodplains potentially affected by the construction and operation of
the proposed project. This section also analyzes the potential direct and indirect effects of the proposed
project on these resources.

This section provides the required wetland and floodplain assessment and this Draft EIS provides an
opportunity for public review in compliance with regulations promulgated at 10 CFR 1022, “Compliance
with Floodplain and Wetland Environmental Review Requirements.” These regulations provide a guide
for DOE compliance with Executive Order (EO) 11988, “Floodplain Management,” and EO 11990,
“Protection of Wetlands.” EO 11988 requires federal agencies, while planning their actions, to avoid to
the extent possible adverse impacts associated with the modification of floodplains and to avoid support
for development in a floodplain when there is a better practicable alternative. EO 11990 requires that
federal agencies, while planning their actions, consider alternatives to affecting wetlands, if applicable,
and limit adverse impacts to the extent practicable if impacts cannot be avoided.

Floodplains are closely related to surface waters, as rivers, streams, lakes, and ponds are the ultimate
destination for precipitation and snowmelt on land and the primary source of flood flows. Surface waters
are specifically discussed in Section 3.6, Surface Water.

3.7.1.1 Wetlands

Wetlands are among the most productive environments in the world, comparable to rain forests and coral
reefs. Many species of wildlife, including a large percentage of threatened and endangered species,
depend on wetlands for survival. Wetlands are also important for scientific and educational opportunities
and can provide open space for recreation where public access is available.

Wetlands have unique characteristics that set them apart from
other environments, providing the basis for wetland

Wetlands are defined by the U.S. Army Corps

identification and classification. These unique characteristics
include a layer of soil that is saturated or inundated with water
for part of the growing season, soils that contain little or no

of Engineers as follows (40 CFR 230): Those
areas that are inundated or saturated by
surface or groundwater at a frequency and

duration sufficient to support, and that under
normal  circumstances do support, a
prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs,
and similar areas.

oxygen, and plants adapted to wet or seasonally saturated
conditions. Wetlands serve many functions, including the storage
and slow release of rain, snowmelt, and seasonal floodwaters to
surface waters. Additionally, wetlands provide wildlife habitat,
stabilize and retain sediment, and perform an important role in
nutrient (e.g., nitrogen and phosphorus) cycling. Wetlands also
help to maintain stream flow during dry periods and provide
groundwater recharge functions.

Wetland types are often categorized using the U.S. Fish and Wildlife Service (USFWS) document
Classification of Wetlands and Deepwater Habitats of the United States. This classification system is
used by the USFWS when categorizing wetland types to develop the National Wetland Inventory (NWI),
a series of maps that show wetlands and deepwater habitats of the United States. The Illinois Wetland
Inventory (IWI) classification was developed to facilitate the use and presentation of NWI data. The IWI
uses spatial data provided by the NWI, but provides its own, more simplified classification system
describing each area of NWI-mapped wetlands. The IWI data does not include any additional wetland
mapping, but relies on NWI-mapped wetlands.

Although the NWI classification provides valuable information, a relatively high level of detail makes
data analysis cumbersome (e.g., there are 617 unique NWI codes used in Illinois) (Suloway and
Hubbell 1994). In contrast, the IWI classification system is much less detailed, containing only 13 basic
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groups of wetland and deepwater classification codes. Certain wetland types in the IWI classification
system may be characterized as a combination of 2 or more of the 13 basic groups. For simplicity and
consistency with IDNR, the description of wetlands in this section utilizes the IWI classification system.

The IWI classification system contains 13 wetland types (Suloway and Hubbell 1994; USFWS 2010a):

L.

10.

11.

12.

13.

Bottomland Forests: Dominated by woody vegetation 20 feet tall or greater covering
30 percent or more of the area, which are temporarily or seasonally flooded, but which lack
continuously standing water.

Swamps: Dominated by woody vegetation 20 feet tall or greater covering 30 percent or more
of the area where water is present on a permanent or semi-permanent basis.

Scrub-Shrub: Characterized by woody vegetation less than 20 feet tall covering 30 percent
or more of the area.

Shallow Marsh and Wet Meadow: Dominated by rooted, herbaceous vegetation.
Characterized by standing water that is present for brief to moderate periods during the
growing season.

Deep Marsh: Dominated by rooted, herbaceous vegetation. Characterized by standing water
or soil saturation on a semi-permanent to permanent basis during the growing season.

Open Water: Unvegetated areas less than 20 acres that are covered by water less than
6.6 feet deep. This includes ponds, borrow pits, small reservoirs, and open water areas within
a marsh or swamp.

Shallow Lake: Shallow open waterbodies that are 20 acres or more in area and less than
6.6 feet in depth that occupy topographic depressions or that are impounded river channels.

Lake Shore: Located along the edges of large rivers and the shores of wave-affected lakes.

Emergent Lake: Lake shore wetlands that have a zone of emergent vegetation extending
from the shore to approximately 6.6 feet in depth.

Perennial Riverine: Characterized by flowing water throughout the year. Largely shallow
(less than 6.6 feet deep) rivers and streams within unimpounded channels; they are either
unvegetated or vegetated with nonpersistent emergent plants or aquatic plant beds.

Intermittent Riverine: Contain flowing water for only part of the year. Largely shallow (less
than 6.6 feet deep) rivers and streams within unimpounded channels; they are either
unvegetated or vegetated with nonpersistent emergent plants or aquatic plant beds.

Deepwater Lakes (Lacustrine): Waterbodies deeper than 6.6 feet that occupy topographic
depressions or that are impounded river channels.

Deepwater Rivers (Riverine): Unimpounded channels containing flowing water greater than
6.6 feet in depth.
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Wetlands once covered more than 8 million acres in Illinois, or approximately 23 percent of the total land
area. As a result of human modification of the environment, approximately 90 percent of those wetlands
have been destroyed. Approximately 1.25 million acres of wetlands exist in the state, although
approximately one-fourth of that total were modified or created by dikes, impoundments, or excavation
activities. In Illinois, wetland loss is principally attributed to conversion of the land for agricultural
purposes and to a lesser extent by land development associated with population growth (Suloway and
Hubbell 1994).

Over half of the counties in Illinois (53 counties) have less than 2 percent of their land area occupied by
natural wetlands. Most of the state’s remaining natural wetlands (over 57 percent) are located in southern
Illinois. Northern Illinois contains approximately 22 percent of the state’s natural wetlands, while the
remaining 21 percent are located in central Illinois (Suloway and Hubbell 1994).

3.7.1.2 Floodplains

Rivers and streams are part of nature’s system for carrying water from high ground down to lakes and
oceans. The land areas adjacent to the streams, rivers, and lakes that are inundated when flooding occurs
are floodplains. Flooding is a natural process and floodplains are a vital part of that process. Beneficial
values of floodplains include the moderation of floods, water quality, groundwater recharge, fish and
wildlife habitat, open space, and recreational value. A flood occurs when heavy rains or snowmelt send
more water downstream than the carrying channel can handle. There are three primary types of flooding
in Illinois: riverine flooding (a flood typically seen as water flowing over a stream’s banks), ponding
(a flood occurring when low areas fill up faster than they can be drained), and sheet flooding (a flood
when water flows along the surface without a channel) (IDNR 2006).

Flooding potential is generally described in terms of flooding recurrence intervals, such as the 100-year or
500-year flood. The 100-year floodplain is the area projected to be inundated by a storm that has a one
percent probability of occurring in any year. The 500-year floodplain is the area projected to be inundated
by a storm with a 0.2 percent probability of occurring in any year. The 100-year floodplain is the national
standard on which floodplain management and the National Flood Insurance Program are based.

Since flooding events can cause very costly natural disasters, the Federal Emergency Management
Agency (FEMA), through the National Flood Insurance Program, enables property owners to purchase
insurance protection against losses from flooding. Floodplain management activities of the National
Flood Insurance Program include the development of flood insurance rate maps for flood insurance rating
purposes. A flood insurance rate map outlines flood risk zones within communities and is usually issued
following a flood insurance study that summarizes the analysis of flood hazards within the subject
community. FEMA provides flood insurance rate maps to a wide range of users including private citizens,
community officials, insurance agents and brokers, lending institutions, and other federal agencies. A
flood insurance study includes detailed engineering studies to map predicted flood elevations at specified
flood recurrence intervals. Generally, the study is concerned with peak discharges in streams and rivers
for 100-year and 500-year storm events and includes engineering analyses of predicted flood elevations
for each flood recurrence interval. Based on the results of the engineering analyses, flood risk zones are
assigned for insurance purposes.

[llinois has one of the largest inland systems of rivers, lakes, and streams in the nation. Nearly 15 percent
of the total land area in the state (or 7,400 square miles) is subject to flooding. As Illinois developed, the
state’s waterways often served as the focal point for growth and commerce, because they provided needed
water resources and transportation corridors. Homes, buildings, businesses, and, in some instances, entire
communities now occupy floodplains across Illinois. This floodplain development has resulted in
continual and, often, severe damage as well as loss of life. In Illinois, it is estimated that over
250,000 buildings are located in floodplains. Floods are by far the most common natural disaster in the
state, accounting for well over 90 percent of the declared disasters. Annual damages due to flooding are
estimated to average nearly $700 million (IDNR 2006).
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3.7.1.3 Region of Influence

The ROI for wetlands and floodplains includes the areas potentially affected by the construction and
operation of the proposed project, consisting of the Meredosia Energy Center, the CO, pipeline, the CO,
injection wells, and the proposed educational facilities. The ROI defines the extent of the areas where
direct effects from construction and operation may be experienced, and it encompasses the areas where
indirect effects from the proposed project would most likely occur.

3.7.1.4 Method of Analysis and Factors Considered

DOE assessed potential impacts to wetlands and floodplains primarily by using a GIS mapping
application to calculate impact acreages for NWI-mapped (and IWI re-classified) or field delineated
wetlands and FEMA-mapped floodplains. DOE overlaid baseline environmental data (i.e., wetland and
floodplain locations) with potential project features to determine the locations and extents of potentially
affected wetlands and floodplains. In locations where wetlands and floodplains would be impacted,
qualitative assessments were made of what those impacts would be. DOE assessed the potential for
impacts to wetlands and floodplains based on whether the proposed project would:

o Cause filling of wetlands or otherwise alter drainage patterns that would affect wetlands;
e Cause wetland type or classification conversions due to alterations of land cover attributes;

e Alter a floodway or floodplain or otherwise impede or redirect flows such that human health, the
environment, or personal property could be affected;

o Conflict with applicable flood management plans or ordinances; or

e Conflict with FEMA’s national standard for floodplain management (i.e., maximum allowable
increase of water surface elevation of 1 foot for a 1 percent annual chance [100-year recurrence
interval] flood event).

With respect to wetlands, this section discusses the potential for
impacts related to the loss of resources (i.e., filling impacts), type | Fill material is defined by the applicable
or classification conversions (e.g., converting a forested wetland | regulatory agencies [USACE and USEPA] as,
to an herbaceous wetland), and surface disturbances within | Material placed in waters of the U.S. where
L the material has the effect of either replacing
wetlands or their vicinities that would alter or affect the wetland | zny portion of a water of the U.S. with dry land
or its hydrology or characteristics. Each such action would | or changing the bottom elevation of any
ultimately affect the functions and values of wetland resources | portion of awater.” [67 FR 31129]
(e.g., attenuating flood flows and providing habitat for wildlife).
For wetlands, the following three types of potential impacts could
occur:

e Direct wetland loss by placement of fill material or structures;
o Wetland type conversions caused by project activities; and

o Wetland disturbances, which are generally considered temporary, construction-related impacts.

DOE assessed potential floodplain impacts by determining the potential of the proposed project
components to place fill material or structures in a floodplain in a manner that would expose people or
structures to increased levels of flood hazards or violate FEMA’s national standard for floodplain
management.

WETLANDS AND FLOODPLAINS 3.7-4



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

3.7.1.5 Regulatory Framework
Wetlands

Certain wetland features, called “waters of the U.S.,” are regulated by the USACE under the CWA
because they are important for the preservation of navigable waterways and interstate commerce. Waters
of the U.S. are subject to federal jurisdiction and permitting under Section 404 of the CWA and include
all navigable waterways, their tributaries, as well as wetlands contiguous (connected) to and adjacent to
those navigable waterways and tributaries. Isolated wetlands (those that have no physical, chemical, or
biological connection to waters of the U.S.) are not regulated under federal jurisdiction unless they are
adjacent to waters of the U.S. Isolated wetlands are not currently regulated by the state of Illinois.

Throughout the ROI for wetlands and floodplains, federal wetland regulations are enforced by the
USACE St. Louis and Rock Island districts. Under Section 404 of the CWA, a USACE permit would be
required for the discharge of dredged or fill material into waters of the U.S., which is authorized by a
Nationwide Permit or an Individual Permit, depending upon the extent of the impact and the
characteristics of the impacted wetland(s). Construction of utility lines (e.g., pipelines) that would affect
waters of the U.S. can be permitted with a Nationwide Permit (Number 12 — “Utility Line Activities”) if
less than 0.5 acre of wetlands or waters of the U.S. are disturbed, or an Individual Permit if more than
0.5 acre is disturbed. Both the Nationwide Permit and the Individual Permit require that certain conditions
are met.

In addition, construction within or alteration of (e.g., dredging activities, placement of fill material) a
traditional navigable waterway (e.g., the Illinois River) below the defined ordinary high water mark
requires USACE permitting under Section 10 of the Rivers and Harbors Appropriation Act. This is
discussed in greater detail in Section 3.6, Surface Water.

Floodplains

FEMA has adopted a maximum allowable increase of water surface elevation of 1 foot for a 1 percent
annual chance (100-year recurrence interval) flood event as the national standard for floodplain
management purposes. Many local ordinances have adopted this standard.

The Morgan County Floodplain Ordinance states that no elevation in flood heights is permissible unless
approved via permit by IDNR. IDNR requires permitting for construction in a floodway (i.e., the channel
of a river, lake, or stream and that portion of the adjacent land area that is needed to safely store and
convey the 100-year flood event without substantial increases in flood heights), which are sometimes
defined on FEMA maps. When FEMA mapping in an area does not include a floodway delineation,
IDNR generally requires permitting for any work in the floodplain. Since FEMA has not mapped
floodways in the project area, IDNR must review all construction activities within the 100-year
floodplain.

The Illinois Floodplain Regulations enforced by IDNR (17 IAC 3700) state that the maximum water level
increase within a floodway is 0.5 foot in rural areas and 0.1 foot in urban areas. The Morgan County
Floodplain Ordinance also states that any non-residential buildings constructed in a 100-year floodplain
must either be constructed such that the lowest floor (including basement) is elevated to, at least, one foot
above the level of the base flood elevation or flood-proofed (i.e., watertight and capable of withstanding
the effects of a 100-year flood) below one foot above the base flood elevation (Morgan County 2009).

3.7.2 Affected Environment

The entire proposed project would be located in Morgan County, Illinois. Morgan County contains
approximately 6,170 acres of wetlands, which comprise approximately 1.7 percent of the county’s total
land area. Of that acreage, approximately 4,210 acres are considered natural wetlands. The most abundant
wetland type in the county is bottomland forest, which consists of temporarily or seasonally flooded
forested wetlands that lack continuously standing water (Suloway and Hubbell 1994).
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Morgan County contains approximately 36,830 acres of 100-year floodplains, which comprise
approximately 10 percent of the county’s total land area (IDNR 2009a).

3.7.2.1 Meredosia Energy Center
Wetlands

Based on a wetland delineation conducted in May 2011 at the Meredosia Energy Center property, two
small wetlands were identified. Both wetlands are located near the eastern property boundary along Old
Naples Road (see Appendix D, Wetlands Surveys [D1]). These two wetlands cover areas of 0.37 acre
(Wetland Area PA) and 0.26 acre (Wetland Area PB), respectively.

Representatives from the USACE performed a site visit at the Meredosia Energy Center on
August 16, 2011, to conduct a Jurisdictional Determination. The USACE agreed with the results of the
wetland delineation regarding the location and extent of each wetland feature. The USACE identified that
the two onsite wetlands are both subject to USACE jurisdiction under Section 404 of the CWA. Although
there is no surface hydrologic connection between these wetlands and the Illinois River (i.e., a navigable
waterway), the USACE stated that the onsite wetlands are connected to the river via groundwater,
rendering them waters of the U.S. The larger of the two wetlands is a low-lying area that appears to
capture stormwater from other portions of the property, such as the main entrance and exit roads to the
energy center.

These wetlands are not mapped by NWI, and therefore have not been categorized by the IWI. However,
based on field observations, these wetlands would be classified as scrub-shrub/shallow marsh/wet
meadow in the IWI classification system. Vegetation in these wetlands consists primarily of cattail
(Typha spp.), eastern cottonwood (Populus deltoides) seedlings, and grasses (Sedge spp.). These wetland
areas, as well as other NWI-mapped wetlands in the vicinity of the Meredosia Energy Center, are depicted
in Figure 3.7-1.

Floodplains

The FEMA Flood Insurance Rate Map covering the Meredosia Energy Center (Map Number
17137C0004D; effective date August 18, 2009) indicates that portions of the overall site and potentially
affected offsite locations lie within the 100-year floodplain of the Illinois River. This 100-year floodplain
has a mapped base flood elevation of 447 feet above mean sea level. Small areas of 500-year floodplain
bordering this 100-year floodplain are also mapped (see Figure 3.7-2). The portion of the energy center
where the main physical structure of the oxy-combustion facility is proposed to be located is outside of
the mapped 100-year floodplain, indicating a minimal flood hazard in this specific location
(FEMA 20009).

3.7.2.2 CO; Pipeline

The proposed CO, pipeline corridor from the Meredosia Energy Center to the CO, storage study area is
approximately 26 miles in length (see Figure 2-16). DOE derived wetland spatial data from NWI digital
mapping data obtained from USFWS (USFWS 2011a). However, DOE cross-correlated and renamed the
NWI codes with their corresponding, simpler IWI codes as described earlier. DOE obtained floodplain
information for Morgan County through FEMA digital Flood Insurance Rate Map data (FEMA 2011).

Coon Run is located within the pipeline corridor. A levee has been constructed along a portion of Coon
Run, from just east of the Illinois River until its intersection with US-67 (State Route 100), approximately
3 miles east of the Meredosia Energy Center. This levee serves to control and direct flood flows in this
vicinity.
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DOE = U.S. Department of Energy; NWI = National Wetland Inventory
Figure 3.7-1. Wetlands at the Meredosia Energy Center
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Figure 3.7-2. Floodplains at the Meredosia Energy Center
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Wetlands

An overview of wetlands in Morgan County is presented in Section 3.7.2. Figure 3.7-3 and Figure 3.7-4
present the extents of NWI-mapped wetlands within the pipeline corridor. Table 3.7-1 summarizes the
wetland types (based on their corresponding IWI classifications; see Section 3.7.1.1) within the 4-mile
wide pipeline corridor.

Table 3.7-1. Wetlands within the
CO, Pipeline Corridor

IWI Wetland Type Acres?®
Bottomland Forest 908.4
Shallow Marsh/Wet Meadow 109.0
Scrub-Shrub 88.9
Deep Marsh 18.3
Scrub-Shrub/Shallow Marsh/Wet Meadow 11.2
Bottomland Forest/Scrub-Shrub 8.9
Open Water 360.9
Lacustrine Deepwater Habitat 254.6
Perennial Stream 400.2

Sources: USFWS 2010a; Suloway and Hubbell 1994
* Acreage of NWI-mapped wetlands.

CO, = carbon dioxide; IWI = Illinois Wetland Inventory; NWI = National
Wetland Inventory

Within the pipeline corridor, several wetland types are present as indicated in Table 3.7-1. The majority
of these wetlands (approximately 60 percent) are either bottomland forest or perennial stream. Refer to
Figure 3.7-3 and Figure 3.7-4 for specific wetland locations, as well as the map view figures in Appendix
C, Map Views of Pipeline. It should be noted that known wetland areas located within the pipeline
corridor are based upon existing spatial data; no formal wetlands investigation or field surveys have yet
been conducted. Therefore, additional wetland areas not mapped by NWI may exist within the pipeline
corridor. A formal wetland delineation would be conducted prior to construction activities to identify any
areas of wetlands or waters of the U.S. that would be considered jurisdictional by the USACE.

Floodplains
An overview of floodplains in Morgan County is presented in Section 3.7.2. Figure 3.7-3 and Figure 3.7-4
present the extents of mapped floodplains within the 4-mile wide pipeline corridor.

Within the 4-mile wide corridor for the proposed CO, pipeline, several major surface waters have
associated floodplains along their banks. As shown in Table 3.7-2, these include the Illinois River, which
has a wide floodplain in western Morgan County and is the only surface water in the ROI with substantial
areas of 500-year floodplains. Other surface waters in the ROI with associated 100-year floodplains
include: Willow Creek, Coon Run, Spring Run, Indian Creek, Lick Branch, Snake Creek, Conover
Branch, Mauvaise Terre Creek, and Little Indian Creek (FEMA 2011).
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CO; = carbon dioxide; NWI = National Wetland Inventory
Figure 3.7-3. Wetlands and Floodplains in CO, Pipeline Corridor (Western Portion)
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CO; = carbon dioxide; NWI = National Wetland Inventory
Figure 3.7-4. Wetlands and Floodplains in CO, Pipeline Corridor (Eastern Portion)
and CO, Storage Study Area
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Table 3.7-2. Floodplains within the CO, Pipeline Corridor

Floodplain Associated Waters Acres

Illinois River, Coon Run, Indian Creek, Lick Branch,
100-year Mauvaise Terre Creek, Snake Creek, Spring Run, Willow 10,987.9
Creek, Conover Branch, Little Indian Creek

500-year lllinois River, Spring Run, Coon Run 1,882.9

Source: FEMA 2011
CO, = carbon dioxide

3.7.2.3 CO; Storage Study Area

Tables 3.7-3 and 3.7-4 provide a summary of wetland features and floodplains that are located within the
CO; storage study area. DOE derived wetland spatial data from NWI digital mapping data obtained from
USFWS (USFWS 2011a). However, DOE cross-correlated and renamed the NWI codes with their
corresponding IWI codes as described earlier. DOE obtained floodplain information for Morgan County
through FEMA digital Flood Insurance Rate Map data (FEMA 2011).

Wetlands

In April 2011, a wetland field investigation was conducted by the Alliance on two separate parcels within
the CO, storage study area. The field investigation was conducted to inspect for the presence of
jurisdictional wetlands at two proposed locations for the stratigraphic well pad. The proposed locations
included the Beilschmidt Characterization Pad and the Hoagland Characterization Pad. The Beilschmidt
Pad is an approximately 11.25-acre area located on the south side of Beilschmidt Road (shown in
Figure 3.7-4 as stratigraphic well); the Hoagland Pad is approximately 15.28 acres and is located on the
north side of Beilschmidt Road (approximately 2,000 feet northwest of the stratigraphic well).
Jurisdictional wetlands were not identified on either parcel during the investigation (SES 2011c; see
Appendix D, Wetlands Surveys [D3]) and the USACE later concurred with these findings. The
Beilschmidt Pad was eventually selected as the location for the stratigraphic well, which was installed
during the period October to December 2011. Refer to Section 2.5.2.5 for additional details regarding the
stratigraphic well.

The Alliance also conducted a wetland delineation of the preliminary locations for soil gas monitoring
within the CO, storage study area (SES 2011a; see Appendix D, Wetlands Surveys [D2]). This wetland
delineation was limited to seven monitoring sites comprising less than 50 square feet in total, all of which
were located adjacent to county roads. No wetlands were observed during this survey. No other wetland
delineation has yet been conducted elsewhere on the CO, storage study area.

Elsewhere within the CO, storage study area, three NWI-mapped wetland types have been mapped,
totaling approximately 68.7 acres (see Figure 3.7-4 and Map View 3 in Appendix C, Maps Views of
Pipeline [C1]). These wetland types include open water, shallow marsh/wet meadow, and bottomland
forest (USFWS 2010a). These wetland areas represent approximately 1.3 percent of the 5,300-acre CO,
storage study area. As such, the NWI identifies relatively few wetlands in this area.

Additional areas of wetlands outside of those mapped by NWI may be present elsewhere on the CO,
storage study area. Based upon the size of the site and the presence of forested (unfarmed) areas along
streams within the site, it is possible that additional wetlands exist. A formal wetland delineation would
be conducted prior to construction activities.
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Table 3.7-3. Wetlands within the
CO, Storage Study Area

IWI Wetland Type Acres?®
Bottomland Forest 7.0
Shallow Marsh/Wet Meadow 47.2
Scrub-Shrub 0
Deep Marsh 0

Scrub-Shrub/Shallow Marsh/Wet Meadow
Bottomland Forest/Scrub-Shrub

Shallow Marsh/Wet Meadow/Bottomland Forest

0
0
0
Open Water 14.5
Lacustrine Deepwater Habitat 0
0

Perennial Stream

Source: USFWS 2010a

* Acreage of NWI-mapped wetlands.

CO; = carbon dioxide; IWI = lllinois Wetland Inventory; NWI = National
Wetland Inventory

Floodplains
Within the CO, storage study area, 100-year floodplains are present along Indian Creek and associated
branches or drainages (see Figure 3.7-4) (FEMA 2011).

Table 3.7-4. Floodplains within the CO, Storage Study Area

Floodplain Associated Waters Acres
100-year Indian Creek 234.0
500-year NA 0

Sources: FEMA 2011; ISWS 1996
CO; = carbon dioxide; NA = not applicable

3.7.2.4 Educational Facilities

Visitor, research, and training facilities (also referred to as the educational facilities) would be provided at
a suitable location in the Jacksonville area. These facilities would support public outreach and
communication, and provide training and research opportunities associated with near zero emissions
power and carbon capture and storage technologies.

Wetlands

Within Jacksonville and South Jacksonville, there are few wetlands, as these areas are heavily developed.
The primary locations within each city that have wetlands occur around Mauvaise Terre Lake. Wetland
areas around Mauvaise Terre Lake consist of the following wetland types: bottomland forest, scrub-shrub,
shallow marsh/wet meadow, deep marsh, and lacustrine deepwater lakes (see Section 3.7.1.1). One other
concentrated area of wetlands occurs in northern Jacksonville, near Mauvaise Terre Creek. This area
contains the following wetland types: bottomland forest, shallow marsh/wet meadow, deep marsh, and
open water (see Section 3.7.1.1). Most of the land area in the immediate vicinity of Jacksonville consists
of agricultural land with few wetlands. The majority of wetlands outside of Jacksonville consist of farm
ponds or wetlands adjacent to surface waters (USEPA 2011m).
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Floodplains

Floodplains in the Jacksonville area consist primarily of 100- and 500-year floodplains associated with
Mauvaise Terre Creek and associated branches and tributaries. Mauvaise Terre Creek runs roughly along
the northern and eastern boundaries of Jacksonville and the eastern boundary of South Jacksonville. Town
Brook runs in an east-west direction across Jacksonville, roughly paralleling Hoagland Boulevard. Town
Brook, a tributary to Mauvaise Terre Creek, is bounded by narrow, mapped 100- and 500-year
floodplains. Town Brook and its associated floodplains extend across the mid to southern portion of
Jacksonville. The 500-year floodplains in the area are generally narrow and extend in narrow bands along
the boundaries of the 100-year floodplains (USEPA 2011m).

South of the town of South Jacksonville, mostly along the south side of US-72, 100-year floodplains
occur along Big Sandy Creek, associated branches and tributaries, and Lake Jacksonville (USEPA
2011m).

3.7.3 Impacts of Proposed Action
3.7.3.1 Construction Impacts
Meredosia Energy Center

Wetlands

Stormwater runoff not exposed to industrial pollutants would be directed to a stormwater management
basin that would be constructed and managed by an Ameren company. Primary design and construction
of the stormwater management basin would be completed by the new owner of the property (an Ameren
company) with input from the Alliance. The Alliance would coordinate with the new owner on the design
of the basin 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.

This basin would store noncontact, non-industrial stormwater runoff (i.e., stormwater runoff not exposed
to industrial pollutants). Construction of the stormwater management basin would most likely occur to the
south of two small, delineated wetland areas (see Figure 3.7-1 and Appendix D, Wetlands Surveys [D1]).
The construction of the basin in this area would not likely disturb or alter these wetland areas, since they
could easily be avoided. Therefore, no direct impacts are expected and no permitting associated with
these small jurisdictional wetlands would be required. Minor indirect impacts of sedimentation could
occur as a result of construction activities; however, these impacts would be short term and minimized
through the implementation of the SWPPP required for NPDES permitting, which would include BMPs
to control eroded sediments.

It is unknown at this time whether stormwater runoff would be conveyed through existing wetland areas
that were delineated by DOE (see Figure 3.7-1) prior to entering the stormwater management basin
(i.e., if the basin is placed south of these onsite wetland areas as proposed) or if the runoff would be
diverted around these wetland areas, via a series of ditches, to the proposed stormwater management
basin. If stormwater is allowed to flow through these wetlands, it is not anticipated to disturb or adversely
alter the wetlands and could potentially serve to replenish and enhance the hydrology of these wetlands
while avoiding excessive runoff or flooding potential.

Any stormwater runoff exposed to coal storage or other industrial materials or processes (e.g., the bottom
ash bunker and fly ash silo) would be routed to a lined settling basin for an appropriate amount of time to
allow settling of suspended solids. The discharge from the lined settling basin would be routed to an
onsite wastewater treatment system. While the exact location, configuration, and design of the lined
settling basin has not yet been determined, it would not be located within or immediately adjacent to the
onsite wetlands. Therefore, no direct or indirect impacts to wetlands are expected from the lined settling
basin.
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No other project components are proposed within or immediately adjacent to the onsite wetlands. The
majority of construction would occur in areas that are currently developed or have historically been
disturbed. In addition, no other NWI wetlands have been mapped within the boundaries of the FutureGen
2.0 impact areas as identified in Figure 3.7-1. No other wetlands were observed within, or immediately
adjacent to, these impact areas during the field investigation conducted from May 23 to 27, 2011. As
such, direct and indirect effects to wetlands at the Meredosia Energy Center would be minor, and would
be avoided through sensitive project siting and design, notably for the stormwater management basin.

Floodplains

As shown on Figure 3.7-2, portions of the Meredosia Energy Center property and potentially affected
offsite properties are located within mapped 100-year and 500-year floodplains associated with the
[llinois River.

As described in Section 2.4.3, portions of the Meredosia Energy Center and nearby offsite areas are
proposed for either permanent, temporary, or barge construction impacts as follows:

e Proposed permanent impact areas include the areas that would contain the oxy-combustion
facility and associated features (e.g., paved areas) as shown in Figure 2-14, as well as a lined
(industrial stormwater) settling basin and an unlined stormwater management basin.

o Proposed temporary and barge impact areas include construction laydown areas or other
construction-related work areas. This could also include areas in the Illinois River and along the
shoreline where temporary pilings for fill could be installed to support barge unloading during
construction. These areas would only be used during the construction period.

As shown on Figure 3.7-2, some of these proposed areas are located within mapped 100-year and
500-year floodplains. Overall, approximately 24 acres of proposed permanent impact areas are located
within the 100-year floodplain, while an additional 13.6 acres of proposed temporary or barge impact
areas are located in the 100-year floodplain.

The structures associated with the proposed oxy-combustion facility would be constructed adjacent to the
existing Meredosia Energy Center within an area that is outside of mapped floodplains. Thus, the
proposed structures would not present obstructions to flood flows in a mapped floodplain.

The preliminary area selected for siting the stormwater management basin intersects the 100-year
floodplain. This structure would not adversely affect flood flows or the floodplain since it would not
interfere with flood flows and would likely provide additional storage. The settling basin would be
constructed in an area outside of any mapped floodplain. As such, these proposed basins should not
adversely affect flood flows or the floodplain.

Although no new permanent structures are proposed to be constructed in a mapped floodplain, associated
features (e.g., paved areas) would be located within up to 24 acres of a mapped floodplain. These
permanent impact areas would be developed in a manner that would not obstruct flood flows; however,
specific plans have not yet been developed. Development of approximately 10 acres of impervious
surfaces in areas that were previously pervious (e.g., grassy areas) would result in increased flow velocity
and a reduction in infiltration rates in these areas. Certain beneficial aspects of floodplains, such as
groundwater recharge and water quality maintenance, would also be reduced by an increase in impervious
cover within the floodplain. However, these effects would be minor in terms of the size of the newly
paved areas relative to the remaining unpaved areas. Should project planning ultimately propose
additional buildings or structures within mapped 100-year floodplains, the Alliance would construct these
buildings in accordance with the IAC and Morgan County Floodplain Ordinance as described in
Section 3.7.1.5.

As noted above, up to 13.6 acres of proposed temporary or barge impact areas are located in the 100-year
floodplain. The temporary presence of construction equipment and materials in these areas could cause a
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minor temporary direct impact. Placing materials within the floodplain could redirect flood flows if a
flooding event occurred during construction. Impacts would not endanger human health or property or
conflict with any state, local, or federal floodplain ordinances, as equipment would represent relatively
small obstructions compared to the overall area of the Illinois River floodplain.

IDNR, Office of Water Resources, requires permits for various construction activities that occur in
floodplains or floodways, under the Rivers, Lakes, and Streams Act. Depending on the types and
locations of proposed construction activities, the Alliance may be required to obtain either a Statewide
Permit #6 (Minor, Non-Obstructive Floodway Construction Activities), Statewide Permit #8
(Underground Pipeline and Utility Crossings), or Statewide Permit #13 (Temporary Construction
Activities) from IDNR prior to any construction activities.

Emplacement and use of the proposed temporary barge unloading facility during construction would
result in only negligible floodplain impacts. Two options have been evaluated for barge unloading
operations that would involve some level of disturbance to the river bottom, as detailed in Section 2.4.3.2.
Under the first option, the placement of three to five dolphins would add 54 to 89 cubic yards of fill to the
100-year floodplain and reduce the 100-year flood area by 553 to 922 square feet. In comparison, IDOT
determined that the proposed Illinois Route 104 bridge project, which would require 18,800 cubic yards
of fill in the Illinois River, would cause a less than 0.005-inch increase in flood height and a minimal
increase in floodplain limits (IDOT 2011). Thus, placement of the dolphins would cause a negligible
increase in flood hazards and would not exceed any regulatory standards. Under the second option, the
placement of any riprap on the riverbed (assumed to be 1-foot thick over an area of 200 feet by 50 feet)
would add 370 cubic yards of material (2 percent of the new bridge volume [IDOT 2011]) and decrease
the flow area by 50 square feet (0.1 percent of the existing flow area). This reduction would also cause a
negligible increase in flood hazards and would not exceed any regulatory standards. If either of these
options were carried forward, hydrologic modeling would likely be required to support required
permitting of such activities and to ensure that no unacceptable impacts would occur to the floodway.

Development of the temporary barge unloading facility under either of these options would require a
permit from IDNR for construction in a floodway, under IAC 17, Chapter I, Subchapter H, Part 3700. For
a large waterbody such as the Illinois River, flash flooding is typically not a concern based upon the large
volume of the streambed. However, large precipitation events or rapid snowmelt upstream within the
watershed can result in significant riverine flooding. These types of flood events can typically be
predicted hours to days ahead of time, based upon water levels within the river and known flood stage
thresholds. The National Weather Service is the primary agency responsible for issuing flood advisories,
watches, and warnings; such notices are often issued when flood conditions are anticipated within 48 to
72 hours or less. To avoid impacts from foreseeable flood events, the construction contractor would
monitor official statements issued by the National Weather Service regarding flood potential in the project
area. If such conditions are anticipated, the contractor would, to the extent possible, cease operations and
move all equipment out of the floodplain prior to any flood occurrences.

The Alliance is also evaluating options for unloading equipment from barges 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.

CO, Pipeline

Within the 4-mile wide pipeline corridor to the CO, storage study area, there are two possible proposed
routes: the southern route and the northern route (see Figure 2-17).

Wetlands

Table 3.7-5 summarizes the IWI-equivalent classification (see Section 3.7.1.1) for each NWI-mapped
wetland within the construction ROW for each of the proposed routes to the CO, storage study area. As
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shown in Table 3.7-5, no NWI-mapped wetlands exist within the construction ROW for the southern
route, and only approximately 0.2 acre of open water is mapped within the construction ROW for the
northern route. However, it is noted that additional, non-NWI-mapped wetlands may be present within the
construction ROWs, since the absence of NWI-mapped wetlands does not conclusively indicate the
absence of wetlands. Prior to construction, the Alliance would conduct a formal wetland delineation of
the final CO, pipeline route.

Table 3.7-5. Wetlands within the Proposed Construction
Right-of-Way for CO, Pipeline Routes

Route® Acres®
Southern Route® 0
Northern Route 0.2¢

Source: USFWS 2010a

* Construction ROW would be 80 feet wide.

P Acreage of NWI-mapped wetlands.

* No NWI-mapped wetlands are located within pipeline route ROW.

" Only includes ‘open water’ wetland type.

CO; = carbon dioxide; NWI = National Wetland Inventory; ROW = right-of-way

C.

d

The Alliance sited the preferred southern pipeline route to minimize crossings of waterways (e.g., larger
streams, rivers, ponds, and lakes) and wetlands. However, where water and wetland crossings are
unavoidable for either route, the Alliance has committed to using trenchless technologies, such as
horizontal directional drilling or jack and bore tunneling, to lay pipe beneath wetlands and surface
waterbodies. Traditional trenching activities may still be used during pipeline installation across
seasonally dry ephemeral or intermittent streams that are devoid of water at the time of construction.

The only regulated waters of the U.S. that could be directly impacted by pipeline construction would be
dry ephemeral and intermittent streambeds. The majority of pipeline construction impacts to these
features would be temporary and minor, consisting of short-term disturbances during pipeline
construction. For crossings of dry streambeds, the pipeline construction ROWSs would be cleared of any
woody vegetation and the ground surface disturbed, primarily by the movement of equipment, digging of
trenches, and stockpiling of excavated soils. After pipeline installation has been completed across a dry
streambed, the ground surface would be restored and regraded to pre-construction contours, including
restoration of the streambed and banks, so that there would be no permanent impact to, or loss of,
jurisdictional ephemeral or intermittent streams.

The only wetland areas that could be directly impacted by pipeline construction would be wetland areas
encountered within agricultural lands; however, these areas are not expected to occur within the pipeline
ROW. If any such features exist and are identified within the ROW they would be crossed using
trenching. These types of wetland areas are not expected to be considered jurisdictional; however, the
USACE would have ultimate discretion over which wetland areas are considered regulated or not. A
formal delineation would be conducted in the pipeline route, and a Jurisdictional Determination would be
submitted to the USACE, prior to construction. Many wetland features in agricultural fields are not
considered jurisdictional since they typically lack the presence of sufficient hydrophytic vegetation due to
the existence and maintenance of agricultural crops at these locations. To meet the criteria for a regulated
(jurisdictional) wetland as defined by the USACE, a feature must possess each of the characteristics
(hydric soils, hydrophytic vegetation, and hydrology) of the USACE’s three-parameter approach to
wetland identification. Additionally, it is also probable that wetlands within a large farm field would be
hydrologically isolated from waters of the U.S., which would also likely exclude them from regulation
under the CWA.
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Following trenching and pipeline installation in agricultural wetlands, excavated wetland soils would be
backfilled into the trenches so that the deepest soils excavated are returned as the deepest soils backfilled.
This method of wetland soil backfilling would help maintain pre-construction wetland soil characteristics.
These areas would then be allowed to be revegetated with crops similar to pre-existing conditions.

Horizontal directional drilling would be used for major waterbody crossings (i.e., waterbodies more than
100 feet wide). The minimum depth of cover for waterbodies requiring horizontal directional drilling
would be at least 4 feet as required under 49 CFR 195.248(a). Jack and bore tunneling would be used for
smaller surface water features and wetland areas. Additional trenchless technologies may be required due
to environmental, land, or constructability requirements. Geotechnical investigations would be performed
at proposed horizontal directional drilling locations, and contingency plans would be developed, as
required, for completing waterbody crossings in the event of an unsuccessful horizontal directional
drilling. By implementing trenchless construction techniques, impacts to waterbodies (such as the
0.2-acre open water area identified in Table 3-7.5) would be avoided and the waterways’ beds and banks
would not be disturbed. See Section 3.6, Surface Water, for further discussion of impacts to these surface
water features.

Based on NWI mapping, it is unlikely that any wetlands would be encountered by pipeline construction.
However, as identified above, the Alliance would conduct a formal wetland delineation of the final CO,
pipeline route to identify all potential wetlands, including wetlands not mapped by the NWI that would be
encountered within the proposed construction ROW. These features would be identified as areas where
trenchless methods would be utilized.

In the event that the Alliance finds it necessary for the pipeline route to deviate from either the preferred
southern route or the northern pipeline route, it is expected that impacts would be consistent with those
addressed in this section, since the same siting criteria would be followed. In the event that the final
pipeline routing results in additional impacts to wetlands, or if the pre-construction wetland delineation of
the final CO, pipeline route identifies potential jurisdictional wetlands, trenchless construction methods
would be used to avoid impacts to these areas; therefore, no direct impacts would be anticipated.
Trenching would only be used within jurisdictional features if additional dry intermittent or ephemeral
streams are encountered. In such cases, impacts would be similar to those described above.

Based on current NWI mapping and proposed construction techniques, no wetlands would be impacted by
the southern pipeline route and approximately 0.2 acre of open water would be avoided via horizontal
directional drilling along the northern pipeline route. However, the actual amount of wetlands within each
proposed route could change based upon completion of a formal, site-specific wetland delineation, which
would occur prior to construction. Any wetlands identified by a wetland delineation would be avoided by
using trenchless technologies, so that no direct impacts would result from pipeline installation. Potential
indirect impacts to wetlands from construction would be consistent with those presented earlier in this
section.

At this time, it is assumed that construction of the CO, pipeline would be authorized under a Nationwide
Permit 12 (Utility Line Activities) issued by the USACE. A Nationwide Permit 12 authorizes the
construction, maintenance, or repair of utility lines, including outfall and intake structures, and the
associated excavation, backfill, or bedding for the utility lines, in all waters of the U.S., provided there is
no change in pre-construction contours. Wetland mitigation is often required by USACE to allow
activities to be performed in waters of the U.S. as part of the permitting process. Wetland mitigation
offsets the loss of the benefits and functions of wetlands by providing an equivalent increase in benefits
and functions in another area. There are five types of wetland mitigation: creation, restoration,
enhancement, preservation, and the purchase of wetland mitigation credits from a wetland mitigation
bank. If wetland mitigation is required, the magnitude and form of mitigation would be determined during
the permitting process by USACE. Wetland mitigation would follow the USACE Rock Island District
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Compensatory Mitigation Policy for Illinois and would be determined through coordination with the
USACE Rock Island District and St. Louis District, as needed and applicable.
Floodplains

Table 3.7-6 identifies the areas of mapped floodplains within the construction ROWs for the each of the
proposed routes to the CO, storage study area.

Table 3.7-6. Floodplains within the
Proposed Construction Right-of-Way for CO, Pipeline Routes

. Southern Route® Northern Route®
Floodplain - -
Associated Waters Acres Associated Waters Acres
Illinois River, Coon Run, Illinois River, Coon Run,
100-year Lick Branch, Snake Creek 13.0 Lick Branch, Snake Creek 18.7
500-year lllinois River, Coon Run 1.1 lllinois River, Coon Run 11

Source: FEMA 2011
& Construction ROW would be 80 feet wide.
CO; = carbon dioxide; ROW = right-of-way

Construction of the proposed pipeline would result in minor direct temporary impacts to 100-year and
500-year floodplains. At any crossing of a perennial stream or waterbody (e.g., larger streams, rivers,
ponds, and lakes), the Alliance would use trenchless technologies to construct the pipeline beneath the
waterway and any associated floodplain, thereby avoiding impacts. For the largest crossings, such as
beneath the Coon Creek Dike, soil boring may be required prior to horizontal directional drilling to
characterize the underlying soils. These borings would likely be narrow-diameter, direct-push boreholes
that would create negligible disturbance to adjacent waterbodies or floodplains. All boreholes would be
properly closed in accordance with state regulations and restored to original grade. In areas where
trenching occurs in floodplains, trenching would not be expected to increase flood hazards in the area or
reduce the beneficial values of the floodplains. The installation of the pipeline through floodways would
likely be covered under Statewide Permit No. 8 (Authorizing the Construction of Underground Pipeline
and Utility Crossings), which authorizes the construction of pipelines beneath rivers, lakes, and streams.

The temporary presence of construction equipment and soil piles in floodplains, however, could cause a
minor temporary direct impact. By placing construction materials within the floodplain, flood flows could
be impeded if a flooding event occurred during construction. It is not expected that this impact would
reach a level of endangering human health or property or conflict with any state, local, or federal
floodplain ordinances. Equipment and soil piles would be contained within the construction ROW and
would represent relatively small obstructions for a short duration. As described earlier in this chapter, in
order to avoid impacts from foreseeable flood events, the construction contractor would monitor official
statements issued by the National Weather Service regarding flood potential in the project area. If such
conditions are anticipated, the contractor would, to the extent possible, cease operations and move all
equipment out of the floodplain prior to any flood occurrences.

Following installation of the pipeline, excavated soils would be backfilled and all disturbed land areas
would be returned to their original grade, to the extent practicable. Exposed soil areas would be reseeded
with native vegetation.

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

e Pipeline markers at all crossings;
¢ Mainline block valve shelters;
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e Cathodic protection station markers; and

e Temporary zinc anode site markers.

Mainline block valves, used to isolate and contain any line leak, would be located approximately every
7.5 to 10 miles, on either side of major river crossings, at other waterbody crossings of more than 100 feet
wide from high water mark to high water mark, and (optionally) at major road crossings. The Alliance has
indicated that the mainline block valves would be located on high ground outside of floodplains to the
extent possible. The Alliance has also indicated that the mainline block valves would be placed adjacent
to existing roadways to the extent possible, to facilitate accessibility and avoid the need to construct
access roads. Final placement of each mainline block valve and the need for access roads, if any, will not
be determined until final design and siting are complete. Any aboveground features associated with the
proposed pipeline would be small and widely-spaced along the operational ROW. If any aboveground
features would be constructed in a floodplain, they would be constructed in accordance with the IAC and
Morgan County Floodplain Ordinance as described in Section 3.7.1.5. This would minimize the potential
for these structures to impede flood flows or reduce the beneficial value of these floodplains. Overall,
minor impacts would be expected if structures are ultimately built within 100-year floodplains.

The IDNR, Office of Water Resources, requires permits for various construction activities that occur in
floodplains or floodways, under the Rivers, Lakes, and Streams Act. Depending on the types and
locations of proposed construction activities, the Alliance may be required to obtain either a Statewide
Permit #6 (Minor, Non-Obstructive Floodway Construction Activities), Statewide Permit #8
(Underground Pipeline and Utility Crossings), or Statewide Permit #13 (Temporary Construction
Activities) from IDNR prior to any construction activities.

For both the southern route and northern route, the CO, pipeline would cross underneath the portion of
Coon Run that has been diked with a flood control levee. The Alliance would be required to obtain
permission from USACE for this crossing. In addition, the Alliance would likely be required to consult
with the Coon Run Levee and Drainage District prior to construction. The dike and the creek would be
crossed using horizontal directional drilling and no direct impacts to the waterway would occur. However,
it is important to ensure that construction beneath the dike does not adversely impact the stability of the
dike. If the integrity of the dike were undermined, it could create a substantial flood hazard to the
surrounding area. To obtain permission for this crossing, the Alliance would provide a construction plan,
site layout plan, project schedule, communication plan, safety procedures, emergency procedures,
company experience record, contingency plan, and drilling fluid management plan to the USACE. Should
the Alliance receive USACE approval demonstrating adequate planning and design measures, negligible
to minor impacts on flood hazards would be expected.

In the event that the Alliance finds it necessary for the pipeline route to deviate from either the southern
or northern pipeline routes, it is expected that impacts would be consistent with those addressed in this
section, since the same siting criteria would be followed. In the event that the final pipeline routing results
in additional impacts to floodplains, such impacts would be similar to those addressed above since any
aboveground features associated with the proposed pipeline would be small and widely-spaced along the
operational ROW.

This section analyzed the impacts of the southern and northern pipeline routes, which end at the western
border of the CO, storage study area. The route that the pipeline would take across the CO, storage study
area depends upon the final siting of the CO, injection wells. Impacts related to these end-of-pipeline
routes (spurs) to the injection wells are addressed in the next section, CO, Storage Study Area.

CO, Storage Study Area

The location(s) proposed for the CO, injection wells and related facilities would occupy up to 25 acres
within the CO, storage study area. Approximately 10 acres would be needed for the permanent
operational footprint of the injection and monitoring wells and associated infrastructure and buildings,
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while the remaining acreage would be used for access roads to the well sites. See Section 2.5.2.2 for
additional details about the proposed surface facilities. Approximately 28 acres would be utilized and
disturbed during the construction of the injection and monitoring wells and associated facilities. In
addition, up to 64 acres could be utilized and disturbed to support the construction of up to 7 miles of
access roads.

Wetlands

Table 3.7-3 and Figure 3.7-4 identify the types, locations, and extents of NWI-mapped wetlands within
the CO, storage study area. For a more-detailed view of NWI wetlands, types, and locations, also refer to
Figure C-6 in Appendix C, Map Views of Pipeline. Approximately 68 acres of wetlands are located
within the 5,300-acre CO, storage study area, representing 1.3 percent of this area. The majority of these
wetlands are located immediately along Indian Creek on the north side of the study area, as well as along
portions of Indian Creek’s largest tributaries.

Since the Alliance has not yet finalized the location of the injection wells within the CO, storage study
area, impacts related to the end-of-pipeline routes (spurs) have been assessed by evaluating a range of
reasonable siting scenarios. In each of the siting scenarios, the spurs would run from the end of the
southern and northern pipeline routes (originating at the western edge of the CO, storage study area) to
hypothetical injection well sites within the CO, storage study area. DOE used these hypothetical siting
scenarios to evaluate a range of potential impacts, whereby some hypothetical routes would have less
impacts to wetlands and others would have greater impacts, while still representing reasonable paths. The
Alliance would locate the injection wells using the siting criteria listed in Section 2.5.2.1 such that they
would avoid wetlands. Only realistic options were considered for the range of impacts to wetlands; a
worst-case scenario was not developed, as this scenario would be unrealistic based on siting criteria
described in Chapter 2.

Even under various hypothetical scenarios, wetland impacts would be minimal. However, it is noted that
wetland data used to support this analysis is based on NWI mapping and has not yet been field-verified
through a formal wetland delineation. Therefore, it is possible that additional wetlands exist within the
CO, storage study area beyond those mapped by the NWI. Prior to construction, the Alliance would
conduct a formal wetland delineation of all proposed construction areas.

Based on NWI mapping, DOE estimates that the proposed end-of-pipeline spur from the terminus of
either the proposed southern route or northern route (originating at the western edge of the CO, storage
study area) would not impact any wetlands. This conclusion would be validated through the completion
of wetland delineations prior to the start of construction.

Following the siting criteria detailed in Section 2.5.2.1, the Alliance would avoid regulated wetlands and
waters of the U.S. during the formal design process of these proposed project components. Given the
large area available within the study area compared to the relatively small size of proposed components,
avoidance is feasible. Since no direct impact would occur to wetlands or waters of the U.S., no USACE
wetland permitting would be required.

While wetlands and waters of the U.S. would be avoided, it is possible that land-disturbing activities
could occur near wetland areas. This could result in minor short-term indirect impacts of increased
sedimentation to these features. Neither the USACE nor the state of Illinois regulates wetland buffer areas
(i.e., those areas immediately adjacent to wetlands). Such indirect effects would be minimized through the
implementation of a SWPPP required for NPDES permitting, which would include BMPs to control
eroded sediments (e.g., use of filter fencing).

Floodplains

There are approximately 234 acres of FEMA-mapped 100-year floodplains within the CO, storage study
area as identified in Table 3.7-4 and Figure 3.7-4. The majority of these floodplains are located along and
immediately adjacent to Indian Creek in the northern portion of the study area.
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The Alliance has not yet finalized the location of the injection wells within the CO, storage study area;
therefore, impacts related to the end-of-pipeline routes (spurs) have been assessed by evaluating a range
of reasonable siting scenarios. The Alliance would locate the final injection wells using the siting criteria
listed in Section 2.5.2.1 such that they would avoid floodplains when practicable. A true, worst-case
scenario for floodplain impacts was not analyzed, as this option would be unrealistic based on siting
criteria described in Chapter 2.

The hypothetical siting scenarios that DOE developed for the end-of-pipeline spurs from the southern
route would not impact any 100-year floodplains. However, the hypothetical siting scenarios that DOE
developed for the end-of-pipeline spurs from the northern route would impact O to 0.87 acre of 100-year
floodplains, a negligible floodplain impact due to pipeline construction. None of the hypothetical options
would cross any 500-year floodplains.

Following the siting criteria detailed in Section 2.5.2.1, the Alliance would avoid mapped floodplains
during the formal design process of these proposed project components. The criteria stipulate that the
entire proposed injection well site(s) must be above the floodplain to ensure low potential for flood
damage to the well infrastructure. Given the large area available within the study area compared to the
relatively small size and footprint of the proposed components, avoidance is feasible. Therefore, no
impacts to floodplains would occur.

Educational Facilities

The educational facilities would be located either within existing structures or in proposed new structures
on previously disturbed land with utility connections in or near Jacksonville. As such, it is unlikely that
wetlands or floodplains would be present or affected. In the event that the educational facilities would
require new construction, a wetland delineation and an analysis of floodplains on the proposed site would
be conducted prior to construction. Since the location of the educational facilities is flexible within
Jacksonville, it is anticipated that wetlands and floodplains would be avoided.

3.7.3.2 Operational Impacts

Meredosia Energy Center

This section discusses potential effects to wetlands and floodplains that would occur during operation of
the proposed project at and in the vicinity of the Meredosia Energy Center.

Wetlands

Operation of the proposed oxy-combustion facility would not require the placement of fill material in or
other disturbances to onsite wetland areas. Therefore, no effects to wetlands would be expected. Potential
stormwater flows through onsite wetlands have been addressed in Section 3.7.3.1. These effects would be
minor and could be beneficial to onsite wetlands.

During operation and on lands it controls, the Alliance would permanently preserve onsite, delineated
wetland areas with fencing and signage so that these areas are not inadvertently disturbed, mowed, or
cleared of vegetation.

Floodplains

Operation of the oxy-combustion facility would not result in any additional floodplain effects beyond
those discussed in Section 3.7.3.1. Therefore, no additional effects to floodplains would be expected.
Over the operational life of the proposed project, the stormwater management basin could result in a
slight reduction of potential flood hazards, as the basin’s purpose would be to infiltrate onsite stormwater
and reduce surface water runoff entering the river. This impact would be considered positive or
beneficial.

WETLANDS AND FLOODPLAINS 3.7-22



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

CO, Pipeline
Wetlands

Over the operational life of the proposed project, impacts to wetlands would be minimal. Minimal
wetland impacts would result from maintenance activities, such as mowing, in close proximity to wetland
areas. No mowing would be performed in wetland areas that occur within the operational ROW for the
pipeline. Table 3.7-7 identifies NWI-mapped wetlands that are located within the operational ROWSs
associated with the southern and northern CO, pipeline routes.

Table 3.7-7. Wetlands within the Operational Right-of-Way
for CO, Pipeline Routes

Route? Acres”
Southern Route® 0
Northern Route 0.1

Source: USFWS 2010a

 Operational ROW would be 50 feet wide.

b Acreage of NWI-mapped wetlands.

“ No NWI-mapped wetlands are located within pipeline route ROW.

¢ Only includes ‘open water’ wetland type.

CO; = carbon dioxide; NWI = National Wetland Inventory; ROW = right-of-way

In the event that the Alliance finds it necessary for the pipeline route to deviate from its preferred
southern pipeline route, it is expected that impacts would be consistent with those addressed in this
section, since the same siting criteria would be followed.

However, the Alliance has also indicated that trenching may occur in wetland areas encountered within
agricultural lands, if any such features exist and are identified within the ROW. Although such areas are
not anticipated to exist or are not expected to be considered jurisdictional, these areas would be re-
contoured to their pre-construction states after construction activities were completed, and subsequently
replanted with pre-existing crops. Therefore, wetlands affected during construction would continue to
exist as functioning wetlands during the operational life of the proposed project (i.e., they would not be
filled). The Alliance has indicated that maintenance activities within the operational ROW, such as
mowing, would not be conducted in wetland areas. Therefore, no operational impacts would occur.

Based on current NWI mapping and proposed construction techniques, no wetlands would be impacted by
the proposed southern pipeline route and approximately 0.2 acre of open water would be avoided via
horizontal directional drilling along the proposed CO, pipeline northern route. However, the actual
amount of wetlands within each proposed route could change based upon completion of a formal, site-
specific wetland delineation, which would occur prior to construction. As stated earlier, the Alliance has
indicated that maintenance activities within the operational ROW, such as mowing, would not be
conducted in wetland areas. Therefore, no operational impacts would occur.

Though not anticipated, if any wetlands are impacted by the final pipeline route, wetland mitigation may
be required. Wetland mitigation is often required by USACE to allow activities to be performed in waters
of the U.S. as part of the permitting process. Wetland mitigation offsets the loss of the benefits and
functions of wetlands by providing an equivalent increase in benefits and functions in another area. There
are five types of wetland mitigation: creation, restoration, enhancement, preservation, and the purchase of
wetland mitigation credits from a wetland mitigation bank. If wetland mitigation is required, the
magnitude and form of mitigation would be determined during the permitting process by USACE.
Wetland mitigation would follow the USACE Rock Island District Compensatory Mitigation Policy for
Illinois and would be determined through coordination with the USACE Rock Island District and
St. Louis District, as needed and applicable.
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In the event that a pipeline in a wetland required maintenance that necessitated excavation to expose the
pipe, wetland impacts would be minor and the same as those described for construction (see
Section 3.7.3.1).

Floodplains

Over the operational life of the proposed project, impacts to floodplains would be negligible within the
50-foot wide operational ROW. Table 3.7-8 identifies floodplains that are located within the operational
ROWs associated with the southern and northern routes.

Table 3.7-8. Floodplains within the Operational Right-of-Way for CO, Pipeline Routes

. Southern Route? Northern Route®
Floodplain - -
Associated Waters Acres Associated Waters Acres
lllinois River, Coon Run, lllinois River, Coon Run,
. Lick Branch, Snake Creek ello Lick Branch, Snake Creek L
500-year lllinois River 0.7 lllinois River 0.7

Source: FEMA 2011
# Operational ROW would be 50 feet wide.
CO, = carbon dioxide; ROW = right-of-way

Following construction, floodplain areas disturbed during pipeline installation would be restored to their
original grades to the extent practicable. As identified in Section 3.7.3.1, if any aboveground features
would be constructed in a floodplain, they would be constructed in accordance with the IAC and Morgan
County Floodplain Ordinance as described in Section 3.7.1.5. As such, these features would result in
negligible floodplain effects over the operational life of the proposed project.

CO, Storage Study Area

No additional impacts to wetlands or floodplains, beyond those addressed in Section 3.7.3.1, would be
anticipated during the operation of the pipeline across the CO, storage study area to the injection wells.

Wetlands

No additional operational effects to wetlands beyond those discussed in Section 3.7.3.1 would be
anticipated. Depending upon final siting of the proposed well sites, it is possible that the movement of
vehicles on access roads and in parking areas in the immediate vicinity could impact adjacent wetlands.
This activity would result in minimal amounts of additional sedimentation to wetlands if they occur
nearby. Should they occur, these potential indirect impacts would be negligible.

Floodplains

No additional operational effects to floodplains beyond those discussed in Section 3.7.3.1 would be
anticipated.

Educational Facilities

No additional operational effects to wetlands or floodplains beyond those discussed in Section 3.7.3.1
would be anticipated.

3.7.4 Impacts of the No Action Alternative

Under the no action alternative, DOE would not provide cost-shared funding for the FutureGen 2.0
Project. Although the Alliance may still elect to construct and operate the project in the absence of DOE
cost-shared funding, for the purposes of the analysis in this EIS, DOE assumed the no action alternative is
equivalent to the no-build alternative. Therefore, the project would not be constructed and there would be
no change to wetlands or floodplains.
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3.8 BIoOLOGICAL RESOURCES

3.8.1 Introduction

This section describes the biological resources potentially affected by the construction and operation of all
components of the proposed FutureGen 2.0 Project. This section also analyzes the potential direct and
indirect effects of this project on these resources.

3.8.1.1 Region of Influence

The ROI for biological resources includes the areas within Morgan County potentially affected by the
construction and operation of the proposed project. These areas include the Meredosia Energy Center, the
CO; pipeline, the injection wells, and the educational facilities. The ROI defines the extent of the areas
where direct effects from construction and operation may be experienced, and it encompasses the areas
where indirect effects from the proposed project would most likely occur.

3.8.1.2 Method of Analysis and Factors Considered

DOE reviewed a number of references to obtain information on the types of terrestrial and aquatic
habitats and associated biological resources that could be affected by the proposed project. These
included USFWS and state of Illinois lists and databases of protected species and habitats and state of
Illinois ecological reports. In addition, DOE made observations of biological resources conditions at the
Meredosia Energy Center and its vicinity during site visits in May 2011. DOE used this information to
provide a description of the biological resources within the ROI in terms of the species and habitats
present. DOE calculated quantitative estimates of potential direct terrestrial habitat loss utilizing GIS and
land cover data. DOE made qualitative assessments of the overall direct and indirect effects to biological
resources based on each component of the proposed project. DOE assessed the potential for impacts based
on whether the proposed project would:

o Cause displacement of terrestrial or aquatic communities or loss of habitat;
e Diminish the value of habitat for wildlife or plants;

e Cause a decline in native wildlife populations;

o Interfere with the movement of native resident or migratory wildlife species;

e Conflict with applicable management plans for terrestrial, avian, and aquatic species and their
habitat;

o Cause the introduction of noxious or invasive plant species;

e Diminish the value of habitat for fish species (including altering drainage patterns causing
displacement of fish species or interfering with movement of native resident fish species);

o Cause a decline in native fish populations;
e Affect or displace endangered, threatened, or other special status species; or
e Cause encroachment on or affect designated critical habitat of a federally-listed species.

3.8.1.3 Regulatory Framework

Certain species, designated as threatened or endangered, are protected by the Endangered Species Act
(ESA) of 1973, under the purview of the USFWS or NOAA Fisheries Service. While both agencies work
to protect designated species, NOAA Fisheries Service has jurisdiction over marine resources within the
United States” Exclusive Economic Zone (i.e., water 3 to 200 miles offshore) (NOAA Fisheries Service
2012). Due to the nature and location of the proposed project, no marine offshore species would be
affected. Any protected species present within the ROI would fall under the jurisdiction of the USFWS,
and for this reason, DOE did not consult with NOAA Fisheries Service regarding this proposed project.
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The ESA prohibits the unauthorized “take” (i.e., harassment, harm, pursuit, hunting, shooting, wounding,
killing, trapping, capture, collection, or the attempt to engage in any such conduct) of federally-protected
species. Section 7 of the ESA requires all federal agencies to ensure that any action authorized, funded, or

carried out by them is not likely to jeopardize the continued
existence of a federally-protected species or adversely modify its | Critical habitat is defined by the Endangered
designated “critical habitat.” Federally-protected species fall | Species Act of 1973, as follows: a geographic

under one of two classifications: area that contains features essential for the
) conservation of a threatened or endangered

e Endangered, including species, subspecies, or varieties | SPecies that may require special management
and protection. These areas are delineated by

in danger of extinction throughout all or a significant | e UsFws and National Oceanic and

portion of their range; and Atmospheric Administration Fisheries Service

. . ) ) L. with appropriate public review and notification in
e Threatened, including species, subspecies, or varieties | the Federal Register.

likely to become endangered within the foreseeable
future.

In addition, a species can be designated as “proposed” or “candidate.” This means that the species is
being considered for protection as either endangered or threatened under the ESA. A proposed
endangered or threatened species is one for which a proposed regulation, but not a final rule, has been
published in the FR. A candidate species is one being considered for listing as endangered or threatened,
but a proposed regulation has not yet been published in the FR. Until a final rule is published, a species
designated as either proposed or candidate is not afforded any legal protection.

To comply with Section 7 of the ESA, DOE sent a consultation letter to the USFWS Marion Illinois
Ecological Services Office to request information on federally-listed species and their critical habitats
within the ROI and to solicit comments on the proposed project. The USFWS responded with a letter
dated August 16, 2011 and provided information about federally-listed species potentially occurring in
Morgan, Christian, and Douglas counties that could be affected by the FutureGen 2.0 Project (see
Appendix B, Consultation Letters). Both the Alliance and DOE have continued dialogue with the USFWS
regarding the proposed project and its potential effect on protected species.

The Alliance also discussed the project with the IDNR to aid in project siting, determining the potential
impacts to state-protected species, and determining the need to perform species-specific surveys. As all
discussions between the Alliance and IDNR have been considered informal, Appendix B, Consultation
Letters, does not include any consultation letters from this state agency.

Under the Bald and Golden Eagle Protection Act of 1940, both species are afforded certain protections.
Should any bald eagle nests be found within the ROI during pre-construction nesting surveys, the
Alliance and DOE would adhere to the following guidelines established by the USFWS (USFWS 2010b):

e Maintain a buffer between proposed construction activities and active bald eagle nests. If the
proposed construction includes the emplacement of linear utilities (e.g., the proposed pipeline)
and the nest is visible from the site, this buffer should be at least 660 feet wide. This buffer
should be at least 330 feet wide if the nest is not visible from the site. If a similar activity is
currently ongoing within the preferred buffer distance, the proposed construction may maintain a
similar buffer as the existing, tolerated activity.

e Should construction occur within the recommended 660- or 330-foot wide buffer due to the
existing presence of a similar activity, all clearing, construction, and landscaping would be
limited to outside of the bald eagle nesting season (i.e., such activities should occur between early
August and mid-July).

e Maintain an established landscape buffer to screen an active nest from the proposed project.
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The Migratory Bird Treaty Act of 1918 provides protection to approximately 1,017 migratory bird
species. Migratory birds are defined as any bird species that lives, reproduces, or migrates within or
across international borders during its annual life cycle. As such, migratory birds are present within the
ROI at various periods throughout the year. The act prohibits the taking (i.e., hunting, wounding, killing,
possessing, or transporting) of any migratory bird, their eggs, feathers, or nests (USFWS 2012a).

The Illinois Endangered Species Protection Act of 1972 provides protection to species that are either in
danger of becoming extinct in the state (designated as “endangered”) or are likely to become a state-
endangered species (designated as “threatened”) as determined by the Illinois Endangered Species
Protection Board. Species designated as threatened or endangered are noted as being on the “lllinois
List.” The Illinois Endangered Species Protection Act makes it unlawful to:

o Possess, take (i.e., harm, hunt, shoot, pursue, lure, wound, Kill, destroy, harass, spear, ensnare,
trap, capture, collect, or attempt to engage in such conduct), transport, sell, offer for sale, give or
otherwise dispose of any animal or the product thereof of any animal species that occurs on the
Illinois List;

o Deliver, receive, carry, transport or ship in interstate or foreign commerce plants listed as
endangered by the federal government without an appropriate permit; or

o Take (i.e., collect, pick, cut, dig up, kill, destroy, bury, crush, or harm in any manner) plants on
the Illinois List without the express written permission of the landowner; or sell or offer for sale
plants or plant products of endangered species on the Illinois List.

3.8.2 Affected Environment

All components of the FutureGen 2.0 Project (i.e., at the Meredosia Energy Center, CO, pipeline corridor,
CO, storage study area, and the educational facilities) occur within the Interior River Valleys and Hills
and the Central Corn Belt Plains Level 111 Ecoregions' (Woods et al. 2006a; represented respectively by
numbers 72 and 54 in Figure 3.8-1). The Interior River Valleys and Hills Level 11l Ecoregion consists of
many wide, flat-bottomed terraced valleys, forested valley slopes, and dissected glacial till plains. Prior to
settlement as a U.S. territory in the 1800s, bottomland forests, prairies, and marshes were common in the
alluvial plain and the river channel, while mixed oak and oak hickory forests occupied the upland areas.
Currently, the natural vegetation has largely been replaced by agriculture. Corn (Zea mays) and soybeans
(Glycine max) are the major crops in this area (Woods et al. 2006b; USEPA 2010g).

! Designed to serve as a spatial framework for research assessment and monitoring of ecosystems and ecosystem
components, ecoregions denote areas within which lands and aquatic areas, vegetation communities, and habitats
(and the type, quality, and quantity of environmental resources) are generally similar. For the purposes of this EIS,
Omernik’s ecoregion classifications are used. This hierarchical system, also used by the USEPA, identifies
distinct ecoregions on the basis of “the spatial patterns of both the living and non-living components of the region,
such as geology, physiography, vegetation, climate, soils, land use, wildlife water quality, and hydrology”
(National Atlas of the United States 2012). Phenomena generally used to make these differentiations between
ecoregions include geology, physiography, vegetation, climate, soils, land use, wildlife, and hydrology. Different
levels have been developed to describe ecoregions at varying scales. A Roman numeral classification scheme
distinguishes between these levels. Level | is the broadest level, dividing North America into 15 ecological
regions; Level Il divides the continent into 50 levels; and Level Il divides the continent into 85 levels. For most
of the United States, the ecoregions have been further subdivided to Level IV, which includes hundreds of levels.
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Historically, the Central Corn Belt Plains Level Il Ecoregion included extensive prairie communities
intermixed with oak-hickory forests; however, European settlers replaced most of the native prairies with
agricultural land. Extensive corn and soybean farms now dominate the dark, fertile soils of the Central
Corn Belt Plains. Farms in this region also raise cattle, sheep, poultry, and especially hogs. Agricultural
activities negatively affect stream chemistry, turbidity, and habitat throughout the area (Woods et al.
2006b).

The ROI includes portions of four different Level 1V Ecoregions. Moving from west to east, these include
the Upper Mississippi Alluvial Plain, River Hills, Western Dissected Illinoian Till Plain, and
Illinois/Indiana Prairies (Woods et al. 2006a; see Figure 3.8-1). The presence of multiple Level 1V
Ecoregions in western and central Morgan County is primarily driven by proximity to the Illinois River,
which is a major waterway with a large influence on the surrounding landscape. The following provides a
brief description of each Level IV Ecoregion:

e The Upper Mississippi Alluvial Plain Level IV Ecoregion (Ecoregion 72d in Figure 3.8-1)
encompasses the broad floodplains and low river terraces of the Mississippi River and its major
tributaries upstream of the Mississippi’s confluence with the Missouri River, including much of
the Hllinois River. Both the alluvial plain and the river channel have been heavily modified in the
last 100 years. Prior to 1800, bottomland forests, prairies, and marshes were common.
Agricultural land uses have now largely replaced the natural vegetation (Woods et al. 2006b).

e The River Hills Level 1V Ecoregion (Ecoregion 72f in Figure 3.8-1) flanks the floodplains of the
Muississippi, Illinois, and lower Sangamon Rivers in west central Illinois on dissected and forested
hills, bluffs, cliffs, and ravines. Floodplain forests grow on bottomlands (Woods et al. 2006b).

e The Western Dissected Illinoian Till Plain Level 1V Ecoregion (Ecoregion 72i in Figure 3.8-1)
is a well-dissected till plain with broad, nearly level ridges, and many forested slopes, ravines,
and floodplains. In the early 1800s, forests covered well-drained slopes and sites capable of
holding moderate amounts of moisture. Prairies were found on nearly level ridges. Marshes and
wet prairie also occurred, but were not common. Agricultural land uses have now almost entirely
replaced the native prairies. Steep slopes and ravines remain largely wooded, but forested acreage
is considerably less than it was at the time of European settlement (Woods et al. 2006b).

e The Illinois/Indiana Prairies Level 1V Ecoregion (Ecoregion 54a in Figure 3.8-1) includes flat
to rolling plains formed during the Wisconsinan glaciation. Naturally poorly drained, this area
supported many ponds and swamps prior to European settlement. Settlers tiled, ditched, and
drained the landscape to develop cropland. As dark, fertile soils characterize this ecoregion, farms
flourished. Currently, croplands growing corn and soybeans and pastures supporting cattle, sheep,
poultry, and hogs dominate the landscape (Woods et al. 2006b).

Specific habitats occurring within the ROI include terrestrial and aquatic habitats.

3.8.2.1 Terrestrial Habitat

Terrestrial habitats include agricultural land (including cropland and pastureland), developed land, forests
(including deciduous forest and forested wetlands), and grassland.

Agricultural Land

Agricultural land is typically managed to support stands of a single plant species and is generally
considered low-quality habitat. The lack of vegetative diversity leads to a lack of diversity in the species
that inhabit these areas. Typical species encountered in agricultural areas include the following
(IDNR 1997; IDNR 2001):

e Vegetation: The inherent management of agricultural land precludes the establishment of native
vegetation within cultivated areas. Native plants may still exist in fence rows, drainage ditches, or
isolated forest islands.
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e Mammals: Mammal species found in such areas are generally limited to raccoon (Procyon
lotor), white-tailed deer (Odocoileus virginianus), striped skunk (Mephitis mephitis), coyote
(Canis latrans), red fox (Vulpes vulpes) and various rodents.

e Amphibians and Reptiles: Some amphibians (i.e., smallmouth salamander [Ambystoma
texanum], American toad [Bufo americanus], western chorus frog [Pseudacris triseriata], and
bullfrog [Rana catesbeiana]) can be found in agricultural areas if adequate breeding sites
(e.g., ditches and flooded fields) are present. In addition, some reptile species, such as common
garter snake (Thamnophis sirtalis) and fox snake (Elaphe vulpina), may also be present.

e Birds: Agricultural land is generally considered poor-quality habitat for bird species, and such
areas are generally utilized by many invasive species, including rock dove (Columba livia) and
European starling (Sturnus vulgaris). A few native grassland species utilize agricultural land,
including horned lark (Eremophila alpestris) and American crow (Corvus brachyrhynchos).
Agricultural lands offer very little in terms of stopover habitat for migratory birds, but during
migration and winter, a few species (e.g., American pipit [Anthus rubescens] and snow bunting
[Plectrophenax nivalis]) forage over some fields.

Developed Land

Developed land, including “barren land,” predominates in areas disturbed by human action. The existing
landscape, potentially including topography and vegetative communities, has been altered so that it no
longer maintains its natural characteristics. Typical species found in developed areas include the
following (IDNR 2001):

e Vegetation: Plant species found in developed areas are typically those able to withstand human
disturbance. These generally include weed species or invasive species, which provide low-quality
habitat for animal species.

e Mammals: The general low-quality nature of developed areas provides habitat for more common
wildlife species that are capable of surviving near human activities and disturbances. Mammal
species typically present in developed habitats include white-tailed deer, gray squirrel (Sciurus
carolinensis), and raccoon; common smaller mammal species include house mouse (Mus
musculus) and eastern mole (Scalopus aquaticus). Certain bat species (e.g., big brown [Eptesicus
fuscus] and little brown [Myotis lucifugus]) often roost in buildings and some can be present in
developed habitats, foraging in areas with concentrations of flying insects (e.g., over stormwater
drainage ditches).

e Amphibians and Reptiles: Relatively few reptile and amphibian species are present in
developed landscapes. Amphibians present could include western chorus frog, if adequate
breeding sites are located in the area (e.g., ditches or other wet areas), and Fowler’s toad (Bufo
fowleri). Reptile species present could include brown snake (Storeria dekayi) or others that can
tolerate a wide range of ecological conditions.

e Birds: Developed areas typically contain a mix of bird species due to artificial food sources
provided by property owners and the overall variety of habitats that birds can exploit
(e.g., maintained vegetation and buildings). Native bird species in developed areas include
American crow, chipping sparrow (Spizella passerina), chimney swift (Chaetura pelagica),
killdeer (Charadrius vociferus), and barn swallow (Hirundo rustica).

Forests

Forests typically provide diverse habitats for wildlife. Many species require forests to meet survival and
breeding requirements. Overall, forests are the most biologically diverse terrestrial habitats in the ROI,
particularly floodplain or wetland forests that offer nearby aquatic habitat. Examples of the types of

BlOLOGICAL RESOURCES 3.8-6



DOE/EIS-0460D FUTUREGEN 2.0 PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT 3. AFFECTED ENVIRONMENT AND IMPACTS

wildlife generally associated with central Illinois forests include the following (IDNR 1997; IDNR 2000;
IDNR 2001):

e Vegetation: The plant species composition of each forest community is primarily driven by the
soil moisture content, often related to relative elevation in the landscape and soil characteristics.
Forested areas in the ROI, including deciduous forest and forested wetlands, contain a variety of
tree species, such as: eastern cottonwood (Populus deltoides), elm (Ulmus spp.), ash (Fraxinus
spp.), silver maple (Acer saccharinum), northern catalpa (Catalpa speciosa), red mulberry
(Morus rubra), black locust (Robinia pseudoacacia), black oak (Quercus velutina), and sassafrass
(Sassafras albidum). The understory, or shrubbery, of the forested areas contains species such as
dogwood (Cornus spp.), multiflora rose (Rosa multiflora), and honeysuckle (Lonicera spp.).
Herbaceous groundcover within the forested areas consists of species such as Virginia creeper
(Parthenocissus quinquefolia), catchweed bedstraw (Galium aparine), giant ragweed (Ambrosia
trifida), common pokeweed (Phytolacca americana), poison ivy (Toxicodendron radicans), and
greenbrier (Smilax spp.).

e Mammals: Mammal species found in the ROIl's forests include Eastern chipmunk (Tamias
striatus), southern flying squirrel (Glaucomys volans), woodland vole (Microtus pinetorum), gray
fox (Urocyon cinereoargenteus), gray squirrel, white-footed mouse (Peromyscus leucopus),
raccoon, and white-tailed deer. Many bat species forage in forested habitats (e.qg., little brown bat)
and some roost under loose tree bark or in tree cavities (e.g., hoary bat [Lasiurus cinereus]).

¢ Amphibians and reptiles: Amphibian and reptile species present in forested areas include slimy
salamander (Plethodon glutinosus), eastern gray treefrog (Hyla versicolor), spring peeper
(Pseudacris crucifer), ground skink (Scincella lateralis), racer (Coluber constrictor), rat snake
(Elaphe obsoleta), brown snake, and eastern hognose snake (Heterodon platirhinos). Most
amphibians also require aquatic habitats for breeding.

e Birds: Overall, forest habitats are very important for migratory birds. For example, large
concentrations of migratory birds may gather in forest habitats when bad weather forces them to
stop in the area. Migrant bird species potentially encountered in forested areas include American
woodcock (Scolopax minor), yellow-billed cuckoo (Coccyzus americanus), ruby-throated
hummingbird (Archilochus colubris), great crested flycatcher (Myiarchus crinitus), red-eyed
vireo (Vireo olivaceus), brown-headed cowbird (Molothrus ater), wood thrush (Hylocichla
mustelina), blue-gray gnatcatcher (Polioptila caerulea), and Kentucky warbler (Oporornis
formosus). Resident bird species typically found in forested areas include blue jay (Cyanocitta
cristata), black-capped chickadee (Poecile atricapillus), tufted titmouse (Baeolophus bicolor),
Carolina wren (Thryothorus ludovicianus), and northern cardinal (Cardinalis cardinalis).

Grasslands

Grassland habitats typically consist of warm-season grasses, with tree species providing 10 percent cover
or less. The majority of the existing grasslands represent disturbed areas; few remnants of original
grassland habitat remain. Disturbance in these areas includes the alternation of the natural fire regime and
fragmentation, which leads to increased susceptibility to invasion by exotic species, habitat degradation,
and small isolated populations of native species (IDNR 2001).

e Vegetation: Grassland/herbaceous (“open”) areas contain numerous species. Grasses consist
mainly of Carex and Panicum species. Wildflower species present include false aster (Boltonia
asteroides), Ohio spiderwort (Tradescantia ohiensis), violet (Viola spp.), goatsbeard
(Tragopogon pratensis), and purple vetch (Vicia americana). Other herbaceous vegetation
present in these areas includes species such as chive (Allium schoenoprasum), prickly pear cactus
(Opuntia humifusa), common ragweed (Ambrosia artemisiifolia), and milkweed (Asclepias spp.).
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e Mammals: Typical mammal species found in grassland habitats include the prairie vole
(Microtus ochrogaster), woodland vole (Microtus pinetorum), and meadow jumping mouse
(Zapus hudsonius).

e Amphibians and reptiles: Amphibian and reptile species that typically inhabit grasslands
include the prairie kingsnake (Lampropeltis calligaster), tiger salamander (Ambystoma tigrinum),
and gopher snake (Pituophis menanoleucus).

e Birds: A number of non-native bird species may utilize grasslands, such as European starling and
rock dove. Native species include northern bobwhite (Colinus virginianus), field sparrow
(Spizella pusilla), grasshopper sparrow (Ammodramus savannarum), and northern harrier (Circus
cyaneus).

3.8.2.2 Aquatic Habitat

Wetlands, defined as “those areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions” occur within the ROI. Specifically, a
wetland delineation performed in 2011 identified two wetlands at the Meredosia Energy Center.
Section 3.7, Wetlands and Floodplains, is dedicated to the discussion of wetlands and floodplains and
provides additional details and analysis of these aquatic features within the ROI.

The Illinois River is the largest surface water feature in the ROI, and lies adjacent to the northwest of the
Meredosia Energy Center. The Illinois River begins at the point where the Des Plaines and Kankakee
Rivers converge near the Will County and Grundy County lines in Illinois. The Illinois River flows for a
distance of 273 miles, ultimately entering the Mississippi River at Grafton, Illinois, approximately 40
miles north of St. Louis, Missouri. The Meredosia Energy Center is located between river miles 70 and 71
(i.e., between 70 and 71 miles from where the Illinois River meets the Mississippi River). The Illinois
River is the largest tributary to the Mississippi River above the mouth of the Missouri River.

Historically, waterways in the Illinois River Basin (or Illinois River watershed) have experienced loss of
ecological integrity due to sedimentation of backwaters and side channels; degradation of tributary
streams; increased water level fluctuations partially due to the operation of locks and dams; reduction of
floodplain and tributary habitat and connectivity; and other adverse impacts caused by human activities.
A dramatic loss in productive Illinois River Basin backwaters, side channels, and channel border areas
due to excessive sedimentation is limiting ecological health and altering the character of the overall river
system. In particular, the Illinois River has lost much of its critical spawning, nursery, and overwintering
areas for fish; habitat for waterfowl and aquatic species; and backwater aquatic plant communities,
limiting ecological health and altering the floodplain river system (USACE 2007).

Section 303(d) of the CWA requires that states identify all waters where required pollution controls are
not sufficient to attain or maintain applicable water quality standards and intended water uses, then
implement appropriate measures to improve the water quality. As of 2012, the IEPA has identified 10
segments of the Illinois River (i.e., approximately 285 river miles) as impaired under Section 303(d). The
USEPA approved each of these 10 impairments. One of these listed segments is the same portion of the
Illinois River that forms the western boundary of Morgan County and is included in the ROI. Specifically,
this river segment does not meet water quality standards for mercury, PCBs, and fecal coliform, rendering
it unsuitable for fish consumption or primary contact recreation (IEPA 2012a). Refer to Section 3.6,
Surface Water, for additional information regarding Section 303(d) waterways and the condition of this
segment of the Illinois River.

Despite this damage and degradation, the ecology of the Illinois River system remains relatively diverse
and biologically productive. Fish diversity is relatively high, with 115 fish species present. Ninety-five
(95) percent of these fish species are native. Many of these fish species require both riverine and
backwater habitats as part of their life cycle (USACE 2007).
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The most abundant fish species in the Illinois River mainstem in the general vicinity of the Meredosia
Energy Center are gizzard shad (Dorosoma cepedianum) and emerald shiner (Notropis atherinoides).
Several sport or commercially fished species are present, such as white bass (Morone chrysops),
largemouth bass (Micropterus salmoides), and channel catfish (Ictalurus punctatus). In addition, several
non-native fish species are present, which have the potential to outcompete native fishes for resources.
Examples of such non-native species include silver carp (Hypophthalmichthys molitrix) and bighead carp
(Hypophthalmichthys nobilis), collectively referred to as “Asian carp”, as well as white perch (Morone
americana) (Thomas 1999).

A survey of mussel species in the Illinois River from 1993 to 1995, identified a total of 23 different
species of Unionids (Family), as compared to 49 species present in the early 1900s. The most abundant
species were threeridge (Amblema plicata), mapleleaf (Quadrula quadrula), deertoe (Truncilla truncata),
fragile papershell (Leptodea fragilis), threehorn wartyback (Obliquaria reflexa), and giant floater
(Pyganodon grandis). In addition, two non-native mussels were found between 1993 and 1995: zebra
mussel (Dreissena polymorpha) and Asian clam (Corbicula fluminea) (Whitney et al. 1997). Zebra
mussel infestations have played a large role in declining native mussel populations. However, these
infestations have subsided considerably since 1995 (USACE 2007).

Other aquatic macroinvertebrate species of the Illinois River include mayflies (Order Ephemeroptera),
fingernail clams (Pisidium spp.), midges (Family Chironomidae), and worms. Fingernail clams are a
major food source for larger vertebrates (e.g., diving ducks). Fingernail clams suffered substantial
population declines in the Illinois River in the 1950s (USACE 2007).

Surface waters in the ROl support a large diversity of aquatic biota. Habitats range in size from small
headwater streams to large lakes or reservoirs artificially created through impounding. Fish species may
be specific to certain habitat types (e.g., small headwater streams). However, many fish species can be
found in a variety of aquatic habitats, particularly fish species common in standing water (e.g., lakes and
ponds). Examples of common aquatic species in the ROI (i.e., central Illinois) include the following
(IDNR 1997; IDNR 2000; IDNR 2001):

e Fish (streams) — creek chub (Semotilus atromaculatus), sand shiner (Notropis ludibundus),
bluntnose minnow (Pimephales notatus), johnny darter (Etheostoma nigrum), and central
stoneroller (Campostoma anomalum);

e Fish (rivers) — channel catfish, bullhead minnow (Pimephales vigilax), gizzard shad (Dorosoma
cepedianum), smallmouth buffalo (Ictiobus bubalus), and freshwater drum (Aplodinotus
grunniens);

e Fish (standing water) — largemouth bass, bluegill (Lepomis macrochirus), black bullhead
(Ameiurus melas), green sunfish (Lepomis cyanellus), and white crappie (Pomoxis annularis);

e Mussels — pimpleback (Quadrula pustulosa), plain pocketbook (Lampsilis cardium), fragile
papershell, mapleleaf, and white heelsplitter (Lasmigona complanata);

e Crustaceans - virile crayfish (Orconectes virilis), Caecidotea intermedia (isopod), and Hyalella
azteca (amphipod); and

e Other Macroinvertebrates — segmented worms (e.g., Aeolosoma hemprichi), leeches
(e.g., Helobdella stagnalis), mayflies (e.g., Acentrella ampla), damselflies (e.g., Hetaerina titia),
and snails (e.g., Micromenetus dilatatus).

Aguatic habitats offer an important landscape feature for several species of birds — open, permanent water
with a near-shore shallow water area (littoral zone). Species such as great blue heron (Ardea herodias),
Canada goose (Branta canadensis), mallard (Anas platyrhynchos), and wood duck (Aix sponsa) often nest
along forested streams and rivers. Species such as common grackle (Quiscalus quiscula), red-winged
blackbird (Agelaius phoeniceus), and song sparrow (Melospiza melodia) often nest on the shores of lakes
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and ponds. Species such as barn swallow (Hirundo rustica) and belted kingfisher (Ceryle alcyon) often
forage over lakes and ponds. Overall, the most important role of lakes, ponds, and impoundments for
birds are as resting habitat for migratory water birds (IDNR 1997; IDNR 2000; IDNR 2001).

The Illinois River is a major component of the internationally significant Mississippi River Flyway, a
route followed by migratory birds between Canada and the Gulf Coast. The Mississippi River Flyway is
utilized by 40 percent of all North American waterfowl and nearly half of all North American bird species
(Audubon Society 2012). While not classified as an Audubon Important Bird Area, a survey conducted in
the fall of 1994 found that 81 percent of the fall waterfowl migration in the Mississippi Flyway utilized
the Illinois River (USACE 2007).

The USFWS established a refuge in 1973 to provide habitat and protection to migratory birds utilizing the
Mississippi River Flyway, and specifically the Illinois River. The 3,582-acre Meredosia National Wildlife
Refuge is located approximately 2 miles north of the Meredosia Energy Center and, when complete, will
provide a range of vital habitats, including seasonal wetlands and permanent marsh (USFWS 2012b).

3.8.2.3 Protected Species

Table 3.8-1 provides a summary of the federally- and state-protected species identified as potentially
occurring in the ROI. As noted above, DOE determined these species using USFWS and IDNR county
distribution lists, and the results of ongoing consultations with these agencies (USFWS 2012c; IDNR
2011). As requested by the IDNR, information regarding the specific locations of state-listed protected
species is not included in this EIS.

Four federally-listed species potentially occur in Morgan County: decurrent false aster (Boltonia
decurrens), eastern prairie fringed orchid (Platanthera leucophaea), Indiana bat (Myotis sodalis), and
sheepnose mussel (Plethobasus cyphyus) (USFWS 2012c). Each of these four federally-listed species
receives its protected status from the USFWS based on the effects of habitat conversion. The decurrent
false aster naturally inhabits wet prairies along the Illinois and Mississippi rivers, but wetlands in these
areas are being drained and modified to serve agricultural purposes (53 FR 45858). The eastern prairie
fringed orchid thrives in natural prairie habitat, but much of the species’ native range has been converted
for crop fields or 