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Abstract:

This draft Environmental Impact Statement (EIS) provides information about the potential
environmental impacts associated with the Department of Energy’s (DOE) proposed action to
provide financial assistance to Leucadia Energy, LLC (Leucadia) and with Leucadia’s proposed
Lake Charles Carbon Capture and Sequestration (CCS) project. DOE’s proposed action would
provide financial assistance to Leucadia under the Industrial Carbon Capture Sequestration
(ICCS) Program to support construction and operation of Leucadia’s Lake Charles CCS
project. DOE proposes to provide Leucadia with up to $261.4 million, which would constitute
about 60 percent of the estimated $435.6 million total development cost and capital cost of the
project.

The Lake Charles CCS project would demonstrate the capture of carbon dioxide (CO,) from
an industrial facility for use in an existing, commercial enhanced oil recovery (EOR)
operation in the West Hastings oil field. The industrial source of CO, would be a newly
constructed gasification plant that converts petroleum coke into hydrogen gas, methanol, and
other products. Lake Charles Clean Energy, LLC (an affiliate of Leucadia Energy, LLC)
would build and own the gasification plant and the Lake Charles CCS project’s proposed CO,
capture and compression facilities. An affiliate of Denbury Onshore, LLC (Denbury) would
construct, own and operate the new CO; pipeline connecting to the existing Green Pipeline.
Denbury would use the captured CO; in its existing commercial EOR operation. Leucadia
would jointly fund the research MV A program performed at the West Hastings oil field.
Denbury and the University of Texas Bureau of Economic Geology (BEG) would design and
implement the West Hastings Research MV A program. The research MV A will be conducted
in conjunction with existing commercial EOR operations at the West Hastings oil field and
will supplement regulatory requirements and Denbury’s privately funded commercial
monitoring activities. The Lake Charles CCS project would be designed to capture and
sequester approximately 4.6 million tons of CO; per year that the facility would otherwise
emit. The West Hastings research MV A program is aimed at providing an accurate
accounting of approximately 1 million tons of stored CO, and a high level of confidence that
the CO, will remain sequestered permanently in historic oil-producing geologic formations
located approximately 6,500 feet below the land surface.
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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 procedures (10 CFR 1021). The EIS
evaluates the potential environmental impacts of the Lake Charles CCS project as part of DOE’s
decision-making process to determine whether to provide Leucadia with financial assistance for
the proposed project. This EIS also analyzes the no action alternative, under which DOE would
not provide financial assistance for the Lake Charles CCS project.

Comment Period:

DOE encourages public participation in the NEPA process. Comments postmarked by
June 24, 2013, will be addressed in the Final EIS, which will be used by DOE in its decision-
making process for the proposed action. DOE will consider late comments to the extent
practicable.
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Glossary

m General

Industrial Carbon Capture and Sequestration (ICCS): Refers to a program of cost-shared
collaborations between the federal government, through the DOE’s National Energy Technology
Laboratory, and industry to increase investment in industrial carbon capture and sequestration
projects. Under the ICCS funding opportunity, industrial firms proposed projects to meet their
needs and those of their customers while furthering the national goals and objectives of the
program.

Leucadia Energy, LLC (Leucadia): The Applicant awarded funding under the ICCS program.
Leucadia Energy, LLC is an indirect, wholly owned subsidiary of Leucadia National
Corporation. “Leucadia” is used throughout this document to refer to the Applicant and related
entities, including Lake Charles Clean Energy.

Lake Charles Clean Energy, LLC (LCCE): Developer of the Lake Charles Clean Energy
gasification plant that is the industrial source of CO; for the Lake Charles CCS project. Lake
Charles Clean Energy, LLC is an indirect, wholly owned subsidiary of Leucadia National
Corporation.

Lake Charles Clean Energy Gasification plant (LCCE Gasification plant): The proposed
petroleum coke gasification facility that would produce methanol, hydrogen gas, and sulfuric
acid. The facility would be located on an approximately 70-acre parcel of land in southern
Calcasieu Parish, Louisiana, adjacent to the Lake Charles Harbor and Terminal District (Port of
Lake Charles), on the west bank of the Calcasieu River.

Lake Charles CCS project: The Lake Charles Carbon Capture and Sequestration project, which
would capture CO, from the LCCE Gasification plant and transport the CO, via a new connector
pipeline to Denbury’s existing Green Pipeline, and jointly fund a research program for
monitoring, verifying, and accounting for approximately 1 million tons per year of CO; injected
for purposes of enhanced oil recovery at the West Hastings oil field, located south of Houston,
Texas.

Denbury Onshore, LLC (Denbury): A subcontractor to the Applicant for funding under the ICCS
program. Denbury is an independent oil and gas company and the largest oil and natural gas
producer in both Mississippi and Montana. Denbury operates the largest reserves of carbon
dioxide (CO;) used for tertiary oil recovery east of the Mississippi River.

Green Pipeline: An approximately 325-mile-long, 24-inch-diameter CO, pipeline that extends
westward from near Donaldsonville, Louisiana (south of Baton Rouge), to the West Hastings oil
field in Texas (south of Houston). The Green Pipeline transports up to 800 million standard
cubic feet per day (MMSCFD) of CO,, which comes from both anthropogenic (man-made)
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sources and natural sources (from the Jackson Dome, an underground formation containing
natural CO,).

geologic sequestration: A promising GHG mitigation approach that involves placing CO, where
it has a high probability of being permanently stored. Storage is accomplished by injecting dense
phase CO, through deep wells into deep geologic formations typically greater than 2,500 feet
underground and isolated from the ground surface and drinking water sources by impermeable
layers of rock. Underground formations typically considered for geologic sequestration and
include: mature oil and gas reservoirs; deep saline formations; deep unmineable coal seams; oil
and gas rich organic shales, and basalt formations.

Hastings oil field: A historical oil production area, including West Hastings and East Hastings,
of approximately 25 square miles between Alvin and Pearland, Texas, where oil reserves are
recovered with CO, enhanced oil recovery from sands in the Oligocene-age Marginlina, Frio,
and Vicksburg formations, ranging in depths from 5,000 to 10,000 feet below ground surface
(bgs). Denbury owns and operates an interest in the Hastings oil field.

West Hastings research monitoring, verification, and accounting (MVA) program: A program
aimed at providing an accurate accounting of approximately 1 million tons of stored CO, per
year and a high level of confidence that the CO; injected during the existing EOR operations will
remain sequestered permanently in Fault Blocks B and C in the West Hastings oil field. The
program would be implemented by Denbury and the Texas Bureau of Economic Geology (BEG)
and would include monitoring for possible CO, migration through strata above the target EOR
zones, particularly in an aquifer above the main cap rock layer, in shallower aquifers that could
serve as underground sources of drinking water, and in soil at the ground surface.

purpose and need: A statement of goals and objectives fulfilled by taking action. It refers to the
underlying reasons why an agency must take action and establishes the boundaries for reasonable
alternatives that the agency must consider.

connected actions: Actions that are “closely related” to the proposed action and
alternatives. Connected actions automatically trigger other actions, cannot or will not
proceed unless other actions have been taken previously or simultaneously, or are
interdependent parts of a larger action and depend on the larger action for their
justification.

m  Air Quality

air quality: The cleanliness of the air as measured by the levels of pollutants relative to
standards or guideline levels established to protect human health and welfare. Air quality is
often expressed in absolute terms for individual criteria pollutants (e.g., measured air
concentrations of a pollutant equaling or exceeding a specified value over a particular span of
time or with the particular frequency) or in relative terms (e.g., a percentage of a standard -- air
quality may be unacceptable if the level of one pollutant is 150% of its standard, even if levels of
other pollutants are well below their respective standards).

greenhouse gas: Any of several gases that can absorb and emit infrared radiation in the
atmosphere. Greenhouse gases include, but are not limited to, water vapor, carbon dioxide

XXViii



DOE/EIS-0464 Lake Charles CCS Project
Draft Environmental Impact Statement Glossary

(CO3), methane (CHy), nitrous oxide (N,O), chlorofluorocarbons (CFCs),
hydrochlorofluorocarbons (HCFCs), ozone (O3), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SF¢). Greenhouse gases contribute to the amount of heat energy
trapped at the Earth's surface and in the lower atmosphere.

National Ambient Air Quality Standards (NAAQS): The concentrations of criteria pollutants and
the lengths of exposure in the open air established by federal regulation above which adverse
health and welfare effects may occur.

cumulative impact: The impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency or person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.

climate change: Climate change refers to any significant change in measures of climate (such as
temperature, precipitation, or wind) lasting for an extended period (decades or longer). Climate
change may result from natural factors and processes within the climate system or human
activities that change the atmosphere's characteristics and the land surface.

global warming: An average increase in the temperature of the atmosphere near the Earth's
surface and in the troposphere, which can contribute to changes in global climate patterns.
Global warming can occur from a variety of causes, both natural and human induced. In common
usage, "global warming" often refers to the warming that is believed to occur as a result of
increased emissions of greenhouse gases from human activities.

m  Geology and Soils

enhanced oil recovery (EOR): Oil recovery by any means other than by natural fluid pressure or
normal well pumping. Its purpose is to improve oil displacement or fluid flow in the reservoir
toward producing wells or to add energy to the reservoir to aid production of oil. The dominant
secondary process of oil recovery is “water flooding.” The three major types of tertiary oil
recovery are chemical flooding, miscible displacement (CO; injection or hydrocarbon injection),
and thermal recovery.

prime farmland: Land that has the best combination of physical and chemical characteristics for
producing food, feed, fiber, forage, oilseed, and other agricultural crops with minimum inputs of
fuel, fertilizer, pesticides, and labor, and without intolerable soil erosion.

m  Water Resources

aquifer: Underground geologic formation composed of permeable layers of rock or sediment
that holds or transmits water.

confining unit: A body of impermeable or distinctly less permeable material stratigraphically
adjacent to one or more aquifers.

floodplain: Any land area susceptible to being inundated by flood waters from any source.
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groundwater: Water below the ground surface in a zone of saturation within a geologic stratum
that supplies wells and springs.

outfall: The discharge point of a waste stream into a body of water.

surface water: Water above the ground surface including wetlands, floodplains, lakes, bayous,
and streams, and the watersheds and estuaries of which they are a part.

total maximum daily load (TMDL): The total quantity (or load) of a pollutant that a stream can
carry and still conform to designated uses and water quality criteria. TMDL also refers to a
regulatory process that states, territories, and authorized tribes use to determine allowable
pollutant concentrations in streams.

underground source of drinking water (USDW): as defined in Title 40, Code of Federal
Regulations (40 CFR), Section 144.3, an aquifer or part of an aquifer which: supplies any public
water system, or contains a sufficient quantity of ground water to supply a public water system
and currently supplies drinking water for human consumption or contains fewer than 10,000
milligrams/liter of total dissolved solids (TDS), and is not an exempted aquifer.

wetlands: Those areas that are inundated or saturated by surface or ground water 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. Indicators of wetland include
types of plants, soil characteristics, and hydrology of the area. Wetlands generally include
swamps, marshes, bogs and similar areas.

m Biological Resources

biological resources: The vegetation and wildlife that are part of ecosystems, including native,
common, endangered, threatened and invasive species.

endangered species: Animals, birds, fish, plants, or other living organisms threatened with
extinction by anthropogenic (man-caused) or natural changes in their environment throughout all

or a significant portion of its range or territory.

threatened species.: A species that is likely to become an endangered species within the
foreseeable future throughout all or a significant part of its range.

m Cultural Resources

Area of Potential Effect (APE): The geographic region that may be impacted as a result of
the construction and operation of the proposed project or alternatives.

archaeological resources: Material remains of past activity.

cultural resources: Archaeological sites, historical sites (e.g., structures made during the period
of written history), Native-American resources, and paleontological resources.
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historical site: A site that is more than 50 years old.
m Land Use

land use plan: A set of decisions that establish management direction for land within an
administrative area, as prescribed under the planning provisions of FLPMA; an assimilation of
land-use and plan-level decisions developed through the planning process outlined in 43 CFR
1600, regardless of the scale at which the decisions were developed.

m Socioeconomics

stakeholder: A person, group, or organization that has direct or indirect interest in an
organization because it can affect or be affected by the organization's actions, objectives, and
policies

environmental justice: The fair treatment and meaningful involvement of all people regardless
of race, color, national origin, or income with respect to the development, implementation, and
enforcement of environmental laws, regulations, and policies. Fair treatment means that no group
of people, including racial, ethnic, or socioeconomic groups, should bear a disproportionate share
of the negative environmental consequences resulting from industrial, municipal, and
commercial operations or the execution of Federal, state, local, and tribal programs and policies.
Executive Order 12898 directs Federal agencies to make achieving environmental justice part of
their missions by identifying and addressing disproportionately high and adverse effects of
agency programs, policies, and activities on minority and low-income populations.

environmental justice area: The community of comparison (COC) approach that the federal
government uses to define an environmental justice area analyzes the economic and racial factors
of a potentially impacted community and compares the same factors to that of the county, state,
or Nation.

census tract: A small, relatively permanent statistical subdivision of a county. Census tracts,
which average about 4,000 inhabitants, are designed to be relatively homogeneous units with
respect to population characteristics, economic status, and living conditions.

m Transportation and Traffic

level of service (LOS): A scale that measures the quality of service of a roadway. Six levels of
service are assigned letter designations ranging from A to F, with LOS A (free flow, little delay)
representing the best operating conditions from the travelers’ perspective and LOS F
(congestion, long delays) representing the worst conditions.

m Noise
ambient noise: Background noise associated with a given environment. Ambient noise is

typically formed as a composite of sounds from many near and far sources, with no particular
dominant sound.
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dBA (A-weighted decibels): The unit of noise measurement is a decibel (dB). The most
common weighting scale used is the A-weighted scale, which was developed to allow sound-
level meters to simulate the frequency sensitivity of human hearing. Sound levels measured
using this weighting are noted as dBA (A-weighted decibels; “A” indicates that the sound has
been filtered to reduce the strength of very low and very high frequency sounds, much as the
human ear does). The A-weighted scale is logarithmic, so an increase of 10 dB actually
represents a sound that is 10 times louder. However, humans perceive the 10 dBA increase as
twice as loud, not 10 times louder.

noise receptors: Locations where noise is modeled and/or measured. Noise receptors are defined
as places where people are typically located, such as residences, hotels, commercial buildings,
parks, etc. Usually, one noise receptor location is used to analyze an area unless the area is large
and covers varying terrain and distances from the noise source under consideration. Primary
consideration for the location of noise receptors is outdoor areas of frequent human use. For
residential and other structures, this typically would be the outdoor area of frequent human use
closest to the proposed project.

m  Wastes

construction wastes: Discarded materials generally considered to be not water soluble and non-
hazardous in nature, including but not limited to steel, glass, brick, concrete, asphalt material,
pipe, gypsum wallboard, and lumber, from the construction of a structure as part of a project.
The term includes rocks, soils, tree remains and other vegetative matter which normally results
from land clearing for a construction project; cardboard, paper, plastic, wood, and metal scraps
from a construction project; unpainted, non-treated wood scraps and unpainted, non-treated
wood pallets.

slag: A mixture of a glassy, silica-based material known as “frit” and carbon char, the
proportions of which vary depending on operating conditions, gasifier, feed characteristics, etc.
The two parts can be separated and concentrated into carbon-rich char and vitreous frit.

m  Materials

bentonite: a natural volcanic clay commonly added to water to make a thick drilling fluid, which
transports drill cuttings along the bore hole better than water alone and which reduces losses of
drilling fluids into the soil and rock surrounding the borehole. It is composed primarily of
montmorillonite (a phyllosilicate containing sodium and calcium as the principal cations, in a
layered structure of aluminum-hydroxyl silicate) with small amounts of amorphous silica.

best management practices (BMPs): Methods for preventing or reducing pollution impacts
resulting from an activity. BMPs include non-regulatory methods designed to minimize harm to
the environment.

petroleum coke (petcoke): A high-carbon, high-sulfur, solid residue from a petroleum refining
(cracking) process. The quality of the coke is dependent upon the crude oil processed in the
refinery. Petcoke can be used as fuel for electricity production and for anode production.
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m Human Health and Safety

chemicals of concern: materials used or generated during operation with recognized hazardous
characteristics such as toxicity and flammability and have a potential to impact human health or
the environment.

OSHA recordable incident: A work-related accident that results in lost time, work restriction,
medical treatment or death and reported according the Occupational Safety and Health
Administration requirements.

supercritical carbon dioxide (CO,): CO; is a colorless, odorless gas that occurs naturally in
Earth’s atmosphere. In its supercritical phase (when both the temperature and pressure equal or
exceed the critical point of 31°C and 73 atmospheres), CO; can expand to fill a container (like a
gas) but has a density more like a liquid. At very high concentrations, CO, is an asphyxiant.
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Summary

The U.S. Department of Energy (DOE) prepared this Environmental Impact Statement (EIS) to
analyze the potential environmental impacts of providing cost-shared funding to Leucadia
Energy, LLC (Leucadia) to implement their proposed project and to inform the decision of
whether to provide such funding. Projects funded under the Industrial Carbon Capture and
Sequestration (ICCS) program are cost-shared collaborations between the government and
industry to increase investment in clean industrial technologies, carbon capture and sequestration
(CCS), and beneficial use projects. In Section 703 of the Energy Independence and Security Act
of 2007 (Pub. L. 110-140), Congress directed DOE to “carry out a program to demonstrate
technologies for the large-scale capture of carbon dioxide (CO,) from industrial sources.”

DOE sought projects with technologies that have progressed

beyond the research and development stage to a point of Congress, through the Energy
readiness for operation at a scale that, if successful, could be Independence and Security Act of
readily replicated and commercially deployed. DOE 2007, directed DOE to expedite

selected Leucadia Energy’s Lake Charles Carbon Capture and carry out large-scale testing of
CO, sequestration systems in a

and Sequestration project (Lake Charles CCS project) as one range of geologic formations,

of three projects for funding. Leucadia’s Lake Charles CCS including the expansion of CO,
project involves the capture and sequestration of CO; from EOR to new settings, while

the Lake Charles Clean Energy (LCCE Gasification plant), a | Pproviding information on the cost
petroleum coke gasification plant to be constructed by Lake :gnggtsrl:tlilgr{ gc?mi%loo éﬁim of
Charles Clean Energy, LLC, in Calcasieu Parish, adjacent to '

the Port of Lake Charles, Louisiana. The proposed project

that would receive DOE’s co-funding would be designed and implemented to demonstrate the
capture, transport, and permanent storage of approximately 1 million tons per year of CO,.
Leucadia’s LCCE Gasification plant would not receive co-funding from DOE.

Two of the projects selected under the ICCS program--the proposed Lake Charles CCS project
and the Air Products and Chemicals, Inc.(Air Products) Demonstration of CO; Capture and
Sequestration of Steam Methane Reforming Process Gas Used for Large Scale Hydrogen
Production Project (DOE/EA-1846)-- would contribute CO, derived from industrial processes to
the existing Green Pipeline owned by Denbury Onshore, LLC (Denbury). Denbury would then
sequester the CO; in a portion of the Hastings oil field in Texas through ongoing enhanced oil
recovery (EOR) operations.

S-1 DOE’s Proposed Action, Purpose, and Need

DOE’s proposed action is to provide financial assistance to Leucadia for the Lake Charles CCS
project. DOE proposes to provide Leucadia with up to $261.4 million of cost-shared financial
assistance. The financial assistance would apply to the planning, designing, permitting,
equipment procurement, construction, startup, and demonstration of the CCS technology and a
research monitoring, verification, and accounting (MVA) program that would be established to
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provide high level of confidence that the CO; injected in a portion of West Hastings field during
existing EOR operations will remain permanently sequestered. DOE’s contribution of $261.4
million would constitute about 60 percent of the total development and capital cost of the Lake
Charles CCS project, which is estimated to be $435.6 million (2010 dollars). The Lake Charles
CCS project and the Air Products CCS project would jointly fund the research MV A program
performed at the West Hastings Oil Field. The project would further the objective of the ICCS
program by demonstrating an advanced technology that integrates CO, capture into an industrial
source and by monitoring the sequestration of CO, in an underground formation.

The purpose for DOE’s proposed action is to advance the ICCS program by providing financial
assistance to projects that have the best chance of achieving the program’s objectives as
established by Congress. The principal need addressed by DOE’s proposed action is to satisfy
the responsibility Congress imposed on DOE to demonstrate the next generation of technologies
that will capture CO, emissions from industrial sources and either sequester or beneficially use
the CO,.

Scope of the Environmental Analysis
This EIS identifies and analyzes the potential impacts of the proposed action: the co-funding of
Leucadia’s Lake Charles CCS project. Though DOE funds would only apply to the CCS project,
DOE determined that the LCCE Gasification plant is a connected action in accordance with 40
CFR 1508.25 (a), and its impacts are analyzed in the EIS. This
EIS also assesses the potential environmental impacts of
project-related options and the DOE’s no action alternative.

This EIS evaluates the
environmental and social
impacts of DOE providing
This EIS reflects the most current design information available. | financial assistance for the

Because the Air Products CCS project is proceeding and the Lake Charles CCS project.
West Hastings research MV A program would be jointly funded
by Air Products, some activities and impacts from the West Hastings MV A program have
already occurred. In addition, some activities and impacts from the site preparation for the
LCCE Gasification plant have already occurred. Site preparation performed under USACE
permits No. DACW29-9-08 (May 30, 2008) and MVN-1998-03311-WY (August 18, 2008)
issued to the Port of Lake Charles commenced prior to DOE’s selection of Leucadia’s project.
These activities are evaluated as part of this EIS. The scope of this EIS does not include current
commercial operations, specifically the Green Pipeline and existing EOR operations at the West
Hastings oil field. Denbury began CO; injections in Block A of the West Hastings oil field on
December 16,2010 (APCI 2011). The injection rates and production volumes would not change
as a result of the proposed project and the DOE’s decision on the proposed action.

DOE determined the scope of this EIS based on internal planning and analysis, consultation with
federal and state agencies, and the public scoping process. DOE published a Notice Of Intent
(NOI) to prepare an EIS for this proposed action in the Federal Register on April 29, 2011
(Federal Register Doc. 2011-10448). Following publication of the NOI, DOE notified the public
and stakeholders of the Lake Charles CCS project in several ways: in newspaper notices
published in the affected communities, 100 postcards to local, state, and federal elected officials
and agencies with jurisdictional interest in the project; and posting on Regulations.gov, a federal
government website. Two public scoping meetings were held on May 16 and 17, 2011. The first
scoping meeting was held in Pearland, Texas, and the second meeting was held in Westlake,
Louisiana.
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During the scoping period, comments were received from private citizens, businesses, and
nongovernmental organizations. A total of 229 comments were received; 109 comments were
generated at the scoping meetings and 120 comments were received in the mail. The written
and oral comments were reviewed and considered during the preparation of this DEIS. The
environmental resource areas and issues identified prior to and during scoping that received
the majority of comments included: the purpose of and need for the project, the project
description, air quality, CO, capture and sequestration, socioeconomics, contamination of land
and water resources, wetland and waterbody impacts, safety, alternatives, and cumulative
impacts.

Alternatives Considered

DOE will evaluate the project as proposed by Leucadia, any design alternatives still under
consideration by Leucadia, and DOE’s no action alternatives. This EIS briefly describes
alternatives previously considered by Leucadia in developing the proposed project; however,
DOE did not analyze these alternatives because they are no longer under consideration by
Leucadia and because they were not part of the proposal that Leucadia offered and DOE
accepted.

Under the no action alternative, DOE would not provide funding to Leucadia. In the absence of
financial assistance from DOE, Leucadia could reasonably pursue several options. Leucadia
could build both the LCCE Gasification plant and the Lake Charles CCS project with funding
from other sources. DOE assumes that if Leucadia builds the LCCE Gasification plant and Lake
Charles CCS project in the absence of DOE cost-shared funding, the plant would include the
same features, attributes, and impacts described for the proposed project and connected action.
Alternatively, Leucadia could choose not to build all or parts of the LCCE Gasification plant and
Lake Charles CCS project. For the purpose of making a meaningful comparison between the
impacts of DOE providing and withholding financial assistance, DOE assumed that all or part of
the LCCE Gasification plant and Lake Charles CCS project would not be completed without
DOE funds. Therefore, the following sub-alternatives were identified and analyzed in the EIS:

1. Neither the LCCE Gasification plant nor the Lake Charles CCS project would be
built, or

2. The LCCE Gasification plant would be built, but the captured CO, would be vented
to the atmosphere and not sequestered in an ongoing EOR operation.

The ongoing commercial CO, EOR operations and the West Hastings research MV A program
would continue under each of these no action options. In the absence of Leucadia’s
participation, Air Products would fund the entire non-DOE share of the research MV A program
under a separate project agreement.

S-2 Leucadia’s Proposed Project

Leucadia’s proposed project would: (1) demonstrate advanced technologies that integrate the
capture of CO; into an industrial source and (2) provide an accurate accounting of CO, stored
and a high level of confidence that the CO, injected in a portion of West Hastings field during
existing EOR operations will remain permanently sequestered. The Lake Charles CCS project
would demonstrate the capture and sequestration of CO; from Leucadia’s Lake Charles Clean
Energy Gasification plant (LCCE Gasification plant). Figure S-1 illustrates the general locations
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of the proposed Lake Charles CCS project, the LCCE Gasification plant (connected action), and
the existing commercial EOR operations. The primary components of Leucadia’s proposed
project are:

1. LCCE Gasification Plant (the Connected Action)
The LCCE Gasification plant would use four General Electric quench gasifiers to convert
petroleum coke into syngas. The syngas would be further processed to produce methanol,
hydrogen gas, and sulfuric acid, as well as CO,. The LCCE Gasification plant would provide
raw syngas containing CO, to the Lake Charles CCS project, where the CO, would be
separated from the syngas.

2. Lake Charles CCS CO; Capture and Compression
The CO; capture equipment would consist of two Lurgi Rectisol Acid Gas Removal (AGR)
units in which CO; is separated from the process gas. The compression equipment would
include two compressors that would pressurize the CO; to 2,250 pounds per square inch
gauge (psig) for transport and geologic sequestration. Approximately 4.6 million tons per
year of CO, would be captured from the LCCE Gasification plant.

3. Lake Charles CCS CO; Pipeline
Denbury, through an affiliate, would construct, own, and operate the proposed 11.9-mile-
long CO, pipeline connecting to the existing Green Pipeline, which would transport the
captured CO; to oil fields along the Gulf Coast, including the West Hastings oil field in
Brazoria County, Texas. The proposed Lake Charles CCS CO; pipeline would begin at the
proposed CO; meter station located at the fence line of the LCCE Gasification plant and
would tie into the existing Green Pipeline at a location west of Buhler, Louisiana.

4. West Hastings Research MVA Program
Denbury and the Texas Bureau of Economic Geology (BEG) would jointly implement the
West Hastings research MV A program aimed at providing: an accurate accounting of
approximately 1 million tons of stored CO;, and a high level of confidence that the CO,
injected in a portion of West Hastings field during existing EOR operations will remain
permanently sequestered. The research MVA activities would supplement Denbury’s
ongoing commercial monitoring activities and regulatory requirements performed for
commercial CO, EOR and would provide additional information regarding the movement
and confinement of CO,.

Description of Technology and Location

LCCE Gasification Project (Connected Action)

The LCCE Gasification plant would consist of four General Electric Quench Gasifiers to convert
petroleum coke into syngas and two trains of syngas processing to produce methanol, hydrogen
gas, and sulfuric acid, as well as purified CO,. The facility would be located on an
approximately 70-acre parcel of land leased from the Lake Charles Harbor and Terminal District
(Port of Lake Charles), on the west bank of the Calcasieu River adjacent to Bulk Terminal No. 1,
in southern Calcasieu Parish, Louisiana.
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Leucadia would purchase approximately 2.6 million tons of petcoke feedstock per year from
marketing suppliers that supply, transport, and handle bulk petcoke. All of the petcoke feedstock
purchased by Leucadia would originate from the Gulf Coast region, which produces
approximately 58% of the U.S. petcoke supply. The Port of Lake Charles would transfer the
petcoke from the Dry Bulk Terminal to the LCCE Gasification plant site via an elevated covered
conveyor system. In the gasifier, the petcoke slurry and oxygen react, producing synthetic gas or

“syngas” and heat. After cleaning in a scrubber column using
water, the syngas consists primarily of H,, CO, water, and CO,
with small amounts of N, and hydrogen sulfide (H,S), and

Petroleum coke, or “petcoke,”
is a high-carbon, high-sulfur,
solid residue from petroleum

trace amounts of methane (CH4)', carbonyl §ulﬁde (COS), and refining (cracking) process.
ammonia. For the proposed project, a portion of the syngas Petcoke can be used as fuel
would be reacted with water vapor over a catalyst, converting or | for electricity production and
“shifting” the CO to CO,. The syngas would enter two Lurgi for anode production. The

majority of petcoke produced

Rectisol Acid Gas Removal units (AGRs) to remove acid gases in the US is exported.

(H,S, COS, and CO,) from the syngas. The AGRs are part of

the Lake Charles CCS project. The purified syngas from the

AGRs would be fed into a methanol synthesis process, where H, and CO would react over a
copper-based catalyst bed to produce AA-grade methanol. A portion of the purified syngas from
the AGRs (after H,S and CO, removal) would be fed to a hydrogen pressure swing absorption
(PSA) unit, where hydrogen would be separated out and purified. Excess heat from plant
processes would be used to generate steam, which would drive steam turbines to produce electric
power. The electricity would be used to provide a significant portion of the energy needs for
operations.

LCCE Gasification would require new utility linears and pipelines for delivery of materials and
transport of products, including:

m 0.5 mile potable water line connecting to the City of Sulphur municipal water supply,

m 0.5 mile, 8-inch diameter natural gas pipeline connecting to Centerpoint Energy’s existing
pipeline at Bayou D’Inde Road,

m 4 mile, 8-inch pipeline for water supply from the Sabine River Authority (SRA) via the
Sabine River Diversion Canal,

m approximately 1 mile, 8-inch methanol pipeline to the off-site methanol and sulfuric acid
storage area and a 12-inch diameter pipeline from the offsite storage area to the Port of Lake
Charles,

m 8.5 mile hydrogen pipeline from LCCE Gasification to an existing hydrogen pipeline, and
m 0.5 mile electrical transmission line to obtain electricity for operation

Onsite storage would include six 550,000-gallon sulfuric acid tanks and six 1.6 million gallon
methanol storage tanks. The offsite storage area would contain two 1.9 million gallon sulfuric

acid storage tanks and four 7.5 million gallon methanol storage tanks. The storage area would
likely be located within one mile of the LCCE Gasification plant site. Leucadia is in the process
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of identifying and leasing a parcel of up to 40 acres required for the equipment laydown and
storage area.

Lake Charles CCS CO, Capture and Compression

The Lake Charles CCS project would use two Lurgi Rectisol® AGRs to remove impurities from
the syngas produced by the LCCE Gasification plant as shown in Figure S-2 (Leucadia 2012a).
The AGRs would use chilled liquid methanol (-70 degrees F) as a gas-washing solvent to remove
H,S, COS, CO,, and trace impurities that are by-products of syngas production. These 99% pure
CO; streams would be routed to the CO, compressor. Leucadia would install two CO, gas
compressors in parallel, one for each AGR unit. The compressors would compress the CO, gas
streams from the AGRs to a pressure of approximately 2,250
psig for transport in a supercritical state, meaning the gas has | The supercritical liquid phase of

flow properties like a liquid. CO, occurs at pressures greater
than 72.9 atmospheres

] ) 1071.3psi) and temperatures of
Lake Charles CCS CO; Pipeline oo e T o)

The proposed 11.9-mile-long CO; pipeline would connect to
the existing Green Pipeline, which is owned and operated by
affiliates of Denbury, for CO, transport to the Hastings Oil Field in Brazoria County, Texas. The
proposed CO; pipeline would begin at the proposed CO; pipeline meter station located at the
fence line of the LCCE Gasification plant and would tie into the existing Green Pipeline west of
Buhler, Louisiana.

The proposed CO; pipeline route would be co-located along or within existing utility rights-of-
way (ROWs) to the extent practicable, avoiding construction in greenfield areas to reduce
potential environmental and socioeconomic impacts that could result from establishing new
ROWs; and would avoid population centers and sensitive environmental resources. Figure S-3
shows the proposed pipeline route (preferred route) and two alternative routes. The pipeline
would be located entirely within Calcasieu Parish and would require a temporary 95 foot corridor
during construction that would parallel existing ROWs for transmission lines, roads, pipelines,
railroads, and other linear features to the extent practicable. Denbury would maintain a
permanent 50 foot ROW for operation of the pipeline.

The CO; pipeline would be designed, tested, and operated in accordance with applicable federal
regulations. These include the U.S. Department of Transportation (DOT) regulations and the
U.S. Department of Labor OSHA requirements, which were enacted to ensure adequate
protection of the public and to help prevent pipeline accidents and failures. Denbury proposes to
install mainline valves on both sides of each major waterbody crossing, including the Bayou
d’Inde, the Sabine River Canal, and the Houston River (CH2M Hill 2011). Mainline valves
would allow Denbury to stop the release of CO; should a puncture or rupture occur along the
pipeline route. These valves, along with pipeline pressure monitoring equipment, would be
monitored at all times during pipeline operation.
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West Hastings Research MVA

The Hastings oil field is located between Alvin and Pearland, Texas, near State Highway 35,
south of Houston. The Hastings oil field underlies approximately 25 square miles of rural
farmlands, suburban areas, and residential neighborhoods. The research MV A program would
be limited to a parcel of approximately 2.8 square miles within the West Hastings oil field.
Denbury and the BEG would implement the research MV A program to supplement regulatory
requirements and commercial monitoring activities performed for Denbury’s ongoing
commercial EOR activities.

Denbury owns an interest in the West Hastings oil field and is
currently conducting commercial EOR activities. Denbury The U.S. oil and gas
commenced CO, injections in Block A of West Hastings oil field on industry has more than 35

. S ears of continuous
December 16, 2010 (APCI 2011). This CO; injection process, éxperience in transporting

referred to as a tertiary flood or EOR, requires large volumes of and injecting CO, for
nearly pure CO,. Denbury estimates that EOR over the entire West enhanced oil recovery
Hastings field will yield between 60 and 90 million barrels of oil (EOR).

that was not previously considered recoverable (APCI 2011).
Construction Plans

LCCE Gasification Plant and Lake Charles CCS Project CO, Capture and
Compression

Construction of the LCCE Gasification plant and the Lake Charles CCS project CO, Capture and
Compression equipment would occur together. Construction would begin with foundation and
civil engineering work, the fabrication and installation of underground piping and electrical
conduits, and the fabrication and erection of structural steel and buildings. Activities at the peak
of construction would include equipment installation, fabrication, installation of aboveground
piping, hydro-testing, electrical installation, instrumentation loop checks, and pre-
commissioning. The last phase of construction would include the completion of electrical
installation, instrumentation checks, and pre-commissioning activities.

Site preparation activities for the LCCE Gasification plant including clearing and grading
commenced in January 2010. In addition, site preparation work to raise the site elevations to
above the local 100-year and 500-year base flood elevations commenced in November 2010.
These activities were authorized by the US Army Corps of Engineers permits (Lake Charles
Harbor & Terminal District Consent No. DACW29-9-08 [May 30, 2008] and MVN-1998-
03311-WY [August 18, 2008]). Construction of the LCCE Gasification plant would begin in the
first quarter of 2014 and take approximately 36 months to complete. Peak construction is
expected to occur in month 18 and involve approximately 2,500 workers, of which 900 would be
on the LCCE Gasification plant site.

The majority of the construction materials would consist of concrete, wood, fuel, and steel.
Construction materials would be obtained from national, regional, and local sources. Leucadia
would use up to six 40-passenger shuttle buses to transport the construction workers from the
remote parking area(s) to the construction site, using multiple routes that would avoid railway
crossings and high-volume commuter traffic routes. Vehicles that would be used on-site include
dump trucks for hauling soil, stake trucks for hauling supplies, water trucks for watering roads,
and passenger buses for transporting workers from parking areas to the construction zone. The
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average number of dedicated on-site vehicles is estimated to be about 55 per day, with about 80
vehicles per day during peak activity (Leucadia 2011). Off-site construction vehicles would
include concrete, asphalt, and equipment delivery trucks. During foundation work, 150
construction vehicles would enter and leave the site. Major components including the gasifier,
AGR, and ASU would be transported from international locations via ocean-going vessels and
delivered to the Port of Houston or the Port of New Orleans. Barges would transport equipment
from the ports through the Intracoastal Waterway or the Gulf of Mexico into the Calcasieu River
ship channel and be offloaded at the LCCE Gasification site. Conventional building supplies
would be delivered by truck.

Construction would require water for dust control, concrete mixing, cleaning, sanitary use, and
hydrostatic testing of pipelines. The City of Sulphur would upgrade an existing potable water
pipeline to supply approximately 6,000 gallons per day to the LCCE Gasification plant.
Approximately 682,000 gallons of water would be would be withdrawn from Bayou D’Inde, the
Sabine Canal, and municipal sources for hydrostatic testing of the pipelines associated with
LCCE Gasification (Leucadia 2012b). Leucadia would monitor and test discharges to properly
characterize potential waste constituents prior to disposal under a Hydrostatic Test Discharge
Permit.

Emissions produced during construction would consist of exhaust emissions from construction-
related equipment and worker and delivery vehicles, and dust generated during soil-disturbing
activities. Construction would generate typical construction wastes, such as equipment
packaging, surplus materials, and empty containers, as well as small quantities of potentially
hazardous waste. Solid wastes would be collected for disposal in a public landfill. Small
quantities of potentially hazardous materials and wastes, such as fuels, oils, lubricants, and
solvents, would be stored in appropriate containers in a secure location on site. Scrap and
surplus materials and used lube oils would be recycled or reused to the maximum extent
practicable. Leucadia, and its contractors, would be responsible for the proper handling and
disposal of construction wastes. These requirements include waste minimization and the proper
handling, storage, and disposal of hazardous and non-hazardous wastes.

Lake Charles CCS Project CO; Pipeline

Construction of the CO, pipeline would be completed by Denbury in the third quarter of 2014.
Construction would include installation of the pipeline within the construction ROW, temporary
use of pipe storage yards, and construction of the metering and valve facilities. Construction
would progress along the linear route, and no location along the ROW would be impacted for
more than 3 months. Standard pipeline construction would include surveying and staking of the
ROW, clearing and grading, trenching, pipeline stringing and bending, welding and coating,
lowering-in and backfilling, hydrostatic testing, and cleanup and restoration. Clearing and
grading would generally be conducted in a single pass for a given pipeline spread (CH2M Hill
2010). Construction would require an average of approximately 100 workers, with the total
number of construction workers reaching 250 at peak construction times.

Construction equipment would typically include excavators, as well as smaller equipment such
as backhoes, dump trucks, compactors, compressors, and welding equipment. Work crews
would operate at different points along the pipeline route and would park up to 50 vehicles at
staging areas or at designated work locations along the pipeline route during the day.
Approximately 20 pipeline inspectors would use up to 10 trucks daily to travel from one segment
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of the pipeline to the next during construction. Access to the temporary and permanent pipeline
ROWs and associated facilities would be through existing public and private roads to the extent
practicable.

Water used for hydrostatic testing of the pipeline would be obtained from local waterbodies and
municipal sources, and would be reused for subsequent pressure tests, if practicable. Denbury
would use approximately 550,000 gallons of water for hydrostatic testing of the CO, pipeline.
Denbury would monitor and test discharges to properly characterize potential contaminants prior
to disposal under a Hydrostatic Test Discharge Permit.

Emissions produced during construction of the CO; pipeline would consist of exhaust emissions
from construction-related equipment and dust generated during soil-disturbing activities. Wastes
generated during construction of the proposed CO; pipeline would primarily consist of
nonhazardous materials, including land clearing waste, packaging materials, general refuse,
directional drilling fluids, and hydrostatic test water. Denbury would arrange for acceptable oft-
site disposal (e.g., at landfills, other construction areas needing fill material, etc.) of any debris
that is not suitable for placement on the ROWs.

West Hastings Research MVA Program

Denbury currently performs CO; injection for EOR and ongoing commercial monitoring
activities in the West Hastings oil field. As part of its commercial operations, Denbury
constructed new facilities and drilled or reworked existing wells in the West Hastings oil field
for CO, EOR, production of oil and gas, testing, water production, and brine disposal. As the
West Hastings oil field is developed for commercial EOR, Denbury’s ongoing EOR activities
will include the reworking of existing and construction of new facilities as needed. Denbury’s
commercial EOR activities are an ongoing operation and are not evaluated in this DEIS.

Denbury would not drill any new wells or construct any new facilities for the West Hastings
research MV A program. Denbury and BEG would conduct the West Hastings research MVA
activities using existing wells for monitoring wells and access these wells from existing roads.

Operation

LCCE Gasification and Lake Charles CCS CO, Capture and Compression
Operation of the LCCE Gasification plant would include operation of the CO, Capture and
Compression equipment. Since operations would continue after the expiration of the American
Recovery and Reinvestment Act of 2009 (Recovery Act) funding, Leucadia would provide DOE
with information necessary to determine whether the commercial-scale technology operations at
the LCCE Gasification plant are making progress toward meeting the requirement of the funding
opportunity announcement for the capture and sequestration of 75% of the CO, from the treated
stream, comprising at least 10% of CO, by volume, which would otherwise be emitted to the
atmosphere. The demand for CO, would be expected to continue for the life of the gasification
plant, which is typically 30 years.

Operation would require 187 skilled operations and maintenance personnel. The workers would
include a mix of plant operators, skilled craftsmen, managers, supervisors, engineers, and clerical
workers. Approximately 196 vehicles would access the site daily for the purpose of worker
transportation, deliveries of material, export of products, and removal of waste Methanol would
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be shipped from the methanol storage tanks to buyers using multiple modes of transportation,
including trucks, railcars, barges, and ships. On average, the shipping of methanol would
involve 8 to 10 trucks and 6 to 8 railcars per day, 10 to 30 barges per month (depending on the
size of the barges), and approximately 1.5 ships per month (Leucadia 2012c).

During operation, process materials and chemicals would be used and stored at the site. Table
S-1 summarizes the major resources required for operation of the LCCE Gasification plant.

Table S-1 Resource Consumption for Operation of LCCE Gasification
and Lake Charles CCS CO, Capture and Compression

Resource Quantity’

Petroleum coke 6,679 tons per day
Fluxant 200 tons per day
Aqueous ammonia 5,500 gallons per day
Natural gas 4.16 mmscf
Water 8,500 GPM
Power (from Entergy) 80 MW
Fuel (vehicles and equipment) 175 gallons per day
" Estimate based on full-load operation.
Key:

GPM = gallons per minute

MW = megawatts (continuous)

The primary materials used by LLCE Gasification are petcoke, fluxant, aqueous ammonia, water,
and natural gas. Leucadia estimates that approximately 20% (0.5 million tons per year) of the
petroleum coke (petcoke) will be locally produced petcoke already arriving at the Port of Lake
Charles. The remaining 80% of the petcoke needed (approximately 2.1 million tons per year)
would primarily come from other ports in the U.S. Gulf of Mexico (USGM) region. Leucadia
identified sources of petroleum coke shipping from five USGM ports: Pascagoula, Mississippi;
New Orleans, Louisiana; and Port Arthur, Houston, and Corpus Christi, Texas. Fluxant would
be used to control and maintain the proper slag fluid temperature and viscosity on the walls of
the gasifiers. The principal components of the fluxant are calcium and silica. Aqueous ammonia
would be used to control emissions of nitrogen oxides in selective catalytic reduction equipment
and the boilers used for onsite power generation. Natural gas would be used in various processes
to preheat gasifier units, as a pilot fuel for the flare, as a supplementary fuel to the auxiliary
boiler, and as a supplementary fuel for combusting vented gases. Leucadia would use process
water for cooling tower makeup, operation (service water), and fire protection. The water supply
from the Sabine River Authority would be treated to the required quality using a clarifier;
additional treatment would depend on the use of the water. The LCCE Gasification plant would
supply water to the Lake Charles CCS CO, Capture and Compression facility’s cooling system
as part of the ancillary services. Potable water would be supplied from the City of Sulphur. The
LCCE Gasification plant would provide approximately 86 MW to the CO, Capture and
Compression facilities based on an availability of 92.5% (Leucadia 2012¢). The Lake Charles
CCS project CO, Capture and Compression process uses methanol as a solvent to separate acid
gases such as hydrogen sulfide and carbon dioxide from valuable feed gas streams. The
methanol produced by LCCE Gasification would replenish any consumption of methanol in the
capture system. In addition to regulatory requirements, Leucadia would follow the chemical
suppliers’ recommendations and procedures in storing and handling all materials and chemicals.
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Table S-2 summarizes the major outputs, discharges, and waste from operation of the LCCE
Gasification plant and Lake Charles CO, Capture and Compression equipment. The Lake
Charles CCS project would be designed to achieve approximately 89 percent by weight CO,
capture efficiency during steady-state operations.

Table S-2 Major Outputs, Discharges, and Wastes from Operation of the LCCE Gasification Plant and
Lake Charles CO, Capture and Compression (annual unless otherwise stated)

Material | Quantity'
Outputs
Methanol 4200 tons per day
Hydrogen, 99% 119 MSCF per day
Sulfuric acid 421,000 tons
Carbon dioxide (CO,) 5.2 M tons
Wastewater
General industrial wastewater 412 gpm
Sanitary wastewater 13 gpm
Cooling tower blowdown 761 gpm
Air Emissions (tons)?
Carbon dioxide CO, 642,4003
Particulate matter (PM ) 76
Sulfur dioxide (SO,) 132
Nitrogen oxide (NO,) 166
Carbon monoxide (CO) 524
Volatile organic compounds (VOCs) 14
Hydrogen sulfide 1
Sulfuric Acid 57
Methanol
Carbonyl sulfide 1
Ammonia 35
Wastes
Gasifier slag 63,000 tons
Air filters for ASU < 4,000 ft’
Spent ASU molecular sieve and activated alumina <1000 ft*
Spent catalyst <10,000 ft’
Water treatment clarifier sludge filter cake (from treating river water) <2,000 tons
Zero liquid discharge system solids 365 tons

1 The annual production quantities are based on estimated capacity factor and availability. Wastewater quantities based
on average ambient conditions per the water balance diagram.

2 Annual emissions are based on the June 2012 air permit, except for CO,.

3 With CO, capture system operating.

Key:
ASU = Air separation unit
f' = cubic feet
M = Million
MSCF = million standard cubic feet

The Louisiana Department of Environmental Quality (LDEQ) pollutant discharge elimination
system permits (LA0124541 and Al No. 160213) define the wastewater discharge limitations for
the LCCE Gasification plant during operation for two outfalls on the Calcasieu River. Industrial
wastewater discharges would consist of non-contact cooling water blowdown from the
circulating water system, reverse osmosis and demineralizer reject, and oil/water separator water
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(plant and equipment drains). Leucadia would implement zero liquid discharge (ZLD) for the
gasification process wastewater, resulting in no discharge of gasification process wastewater.
Leucadia would collect and reuse storm water from the gasification equipment area.

Air emission limits for the LCCE Gasification plant during operation are set forth in the June 29,
2012, LDEQ air permit (PSD-LA-742 and 0520-00411-V0). The permit reflects potential CO,
emissions without the Lake Charles CCS project operating. If CO; is not captured and
compressed, each AGR unit would direct the CO, stream to a regenerative thermal oxidizer,
which would thermally destruct greater than 99% of the residual CO, H,S, COS, and methanol
contained in the CO, stream before discharging it to the atmosphere.

The primary solid waste stream would be slag, which is formed in the gasifier at temperatures
above the melting point of the feed materials. Slag is an inert glass-like material and a
potentially marketable solid by-product. The physical form of slag is the result of gasifier
operation at temperatures above the fusion, or melting, temperature of the mineral matter (DOE
2002). Leucadia would dispose of slag as a nonhazardous by-product or sell it to various
commercial markets. Solids from the ZLD process, estimated to be less than 1 ton per day, may
be characterized as hazardous waste due to heavy metal concentrations. Any wastes generated
from operations or maintenance would be properly managed and disposed of off-site at an
appropriately permitted facility.

Lake Charles CCS Project CO; Pipeline

Electricity for pipeline operations would be obtained from the existing electric distribution
system adjacent to the proposed pipeline to power equipment, including main line valves. The
meter station would obtain power from Denbury’s existing electrical distribution system. During
operation, the only waste would be that generated by clearing activities required to maintain the
ROW in a condition accessible for vehicles. Any wastes generated from operations or
maintenance would be properly managed and disposed of off-site at an appropriately permitted
facility.

Denbury would operate and maintain the CO, pipeline in accordance with the federal DOT
Safety Standards in 49 CFR 195. The safety standards specified in 49 CFR 195 require the
pipeline operator to develop and implement an emergency plan working in conjunction with
local fire departments and other agencies. Maintenance of the pipeline would include periodic
visual inspections and routine pedestrian surveys, as necessary, in accordance with applicable
regulatory requirements and Denbury’s Operation and Maintenance Manual. The valve sites,
meter station, and associated equipment could potentially emit fugitive gas with the same
chemical composition as the CO, stream in the pipeline. Leak inspections and cathodic
protection maintenance would be conducted in accordance with DOT requirements and
Denbury’s internal requirements. Pipeline markers and signs would be inspected and maintained
or replaced, as necessary, to ensure that the pipeline location at critical points is clearly
identified. Maintenance of the pipeline would include periodic vegetation mowing to allow for
visual pipeline inspections.

West Hastings Research MVA Program

The primary components of the research MV A program would be reworking or recompleting of
wells, installation of monitoring equipment, data collection and performance testing, computer
modeling, and analysis of data. Most of the activities related to the West Hastings research
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MV A program would be conducted at the existing West Hastings oil field in conjunction with
ongoing, commercial EOR activities. Some analytical work, modeling, and other evaluation of
the data would be performed at off-site locations, such as the BEG (Steve Walden Consulting
and RDB Environmental Consulting 2010a). The research MV A program would use power to
operate monitoring and computer equipment.

In 2012, Denbury converted one existing well in the Frio formation to a monitoring well and
converted three existing wells to above zone monitoring wells in the Miocene formation. In
2013, Denbury would convert one existing well in the Frio formation to a monitoring well and
two existing wells to above zone monitoring wells in the Miocene formation. The Frio
monitoring wells would have permanently installed instrumentation that allows for continuous
monitoring of reservoir (Frio) pressure and temperature, surface tubing pressure, and casing
pressures. The Miocene monitoring wells would also have permanently installed
instrumentation that allows for continuous monitoring of the above-zone conditions. All
monitoring wells would be logged periodically with conventional downhole logs to check for the
presence of CO,. Additional data would be collected via seismic imaging, gravity surveys, and
soil gas and groundwater monitoring efforts at selected existing well sites. CO; injection
volumes would be continuously measured at each injection well and monitored remotely as part
of the ongoing EOR operation.

After the West Hastings research MV A program is completed, commercial EOR activities would
continue. Denbury’s normal commercial EOR activities include recompletions and
reconditioning of existing wells, well integrity testing, modeling and monitoring of the CO,
during injection of CO, and production of oil, and monitoring of pressures within the field for
purposes of management of the EOR process.

Emissions associated with the West Hastings research MV A activities would occur during
reconditioning existing wells within the West Hastings oil field into monitoring wells. The
emissions would include material handling (e.g., dirt moving) and emissions from internal
combustion engines (gasoline and diesel) in mobile sources (off-road and on-road vehicles).
Minimal quantities of drilling mud and associated wastes generated during reworking or
recompleting operations would be landfarmed on-site in accordance with RRC regulations or
disposed of in commercial disposal facilities.

Alternatives

Alternatives Considered during the Selection Process

DOE’s alternatives to the Lake Charles CCS project consisted of the technically acceptable
applications received in response to the Funding Opportunity Announcement, Carbon Capture
and Sequestration from Industrial Sources and Innovative Concepts for Beneficial CO, Use (DE-
FOA-0000015). Prior to selection, DOE made preliminary determinations regarding the level of
review required by NEPA based on potentially significant impacts identified in reviews of
acceptable applications. Because DOE’s proposed action is limited to providing financial
assistance in cost-sharing arrangements to projects submitted by applicants in response to a
competitive funding opportunity, DOE’s decision is limited to either accepting or rejecting the
project as proposed by the proponent, including its proposed technology and selected sites.
DOE’s consideration of reasonable alternatives is, therefore, limited to the technically acceptable
applications and a no action alternative for each selected project.
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No Action Alternative

Under the no action alternative, DOE would not provide funding to Leucadia. In the absence of
financial assistance from DOE, Leucadia could reasonably pursue several options. Leucadia
could build both the LCCE Gasification plant and the Lake Charles CCS project with funding
from other sources. DOE assumes that if Leucadia builds the LCCE Gasification plant and Lake
Charles CCS project in the absence of DOE cost-shared funding, the plant would include the
same features, attributes, and impacts described for the proposed project and connected action.
Alternatively, Leucadia could choose not to build all or parts of the LCCE Gasification plant and
Lake Charles CCS project. For the purpose of making a meaningful comparison between the
impacts of DOE providing and withholding financial assistance, DOE assumed that all or part of
the LCCE Gasification plant and Lake Charles CCS project would not be completed without
DOE funds. Therefore, DOE identified and analyzed the impacts of the following sub-
alternatives:

1. Neither the LCCE Gasification plant nor the Lake Charles CCS project would be
built, or

2. The LCCE Gasification plant would be built, but the captured CO, would be vented
to the atmosphere and not sequestered in an ongoing EOR operation.

The ongoing commercial CO, EOR operations and the West Hastings research MV A program
would continue under each of these no action options. In the absence of Leucadia’s
participation, Air Products would fund the entire non-DOE share of the research MV A program
under a separate project agreement.

Project Alternatives Considered by the Applicant

Leucadia evaluated several technology components before selecting the most cost effective and
appropriate designs, including conventional wastewater treatment technologies and the ZLD
process for management of process wastewater; single-cylinder, between-bearing compressors
and multi-cylinder, integrally geared compressors and Rectisol® and other sulfur-removal
technologies, such as MDEA (methyl diethanolamine) and Selexol™.

Denbury considered two alternative pipeline routes, Alternative A (East Route) and Alternative
B (West Route), during the process of selecting the preferred pipeline route for the Lake Charles
CCS project. Alternative pipeline routes A and B are shown on Figure S-3. Each of the routes
originates at the LCCE Gasification plant and terminates at interconnect points on the existing
Green Pipeline. Alternative A (East Route) was dismissed from further consideration.
Alternative B (West Route) was carried forward for additional consideration.

S-3 Affected Environment

The affected environment is the geographic area that bounds the environmental, sociological,
economic, or cultural resources potentially affected by the proposed project, the connected
action, or the no action alternatives. In general, the affected environment for each of the 12
resource areas evaluated provides an overview of relevant information for both Louisiana and
Texas before describing resource-specific information. Because the Air Products CCS project
proceeded and the West Hastings MV A is jointly funded by Air Products and Leucadia, some
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activities from the West Hastings MV A program have already occurred. Those activities which
have already commenced are considered to be part of the existing environment for this analysis.

Climate and Air Quality

The LCCE Gasification plant and the Lake Charles CCS CO, Capture and Compression
Facilities and CO, Pipeline are located within the same air quality control region in Calcasieu
Parish. Calcasieu Parish is designated as attainment, or below standards for ambient air quality
set for protection of public health. The parish was historically designated as in marginal
nonattainment for the 1-hour ozone standard and requires a maintenance plan to ensure
attainment. There are no Federal Class I areas within a 200-mile radius of the proposed project
or connected action in Louisiana.

The West Hastings research MV A site is located in the Houston-Galveston Metropolitan
Statistical Area (MSA) and Brazoria County. The entire MSA, including Brazoria County, is
currently listed as a severe 8-hour ozone non-attainment area. With respect to Class I areas, the
Caney Creek Wilderness Area (CACRI1 Site) in Arkansas is located more than 611 kilometers
(380 miles) from the West Hastings Research MVA site.

Geology and Soils

Generally, the surface of the West Gulf Coastal Plain in Louisiana consists of Quaternary
(Pleistocene and Holocene) sediment deposited in or adjacent to rivers and deltas in a coastal-
plain setting. Approximately 55% of the surface of the state consists of alluvium of the
Mississippi and other rivers and tributaries, and coastal marsh deposits. The alluvium consists of
sandy and gravelly channel deposits mantled by sandy to muddy natural levee deposits and
organically rich muddy back swamp deposits. Coastal marsh deposits are chiefly mud and
organic matter. The stratigraphic sequence in southwest Louisiana consists of unconsolidated
deltaic and near-shore marine sediments. These sediments are characterized by clays and silty
clays intersected by layers and lenses of silt and sand, and gravels. The project components are
underlain by four silt loam soil series: Acadia silt loam, Basile and Guyton silt loams, Kinder-
Messer silt loams, and Mowata-Vidrine silt loams.

The West Coastal Plain along the North Gulf Coast of Texas is characterized by nearly f