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Abstract:

This Final 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 5.2 million tons
of CO; per year that the facility would otherwise emit. The West Hastings research MVA
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.

In addition, the Final EIS provides the public comments received on the Draft EIS, DOE’s
responses to those comments, revisions made to the EIS based on the public comments, and
changes made to the proposed project between the preparation of the Draft EIS and the
Final EIS. Vertical lines in the left margins indicate where text from the Draft EIS has
been revised or supplemented for this Final EIS. Revised text is also shown in boldface
font (as in this paragraph).

Appendix H provides a complete summary of the public hearings for the Lake Charles
CCS project, copies of the transcripts from the public hearings and all oral, emailed, faxed,
and mailed comments, the names of commenters, DOE's methodology for responding to
public comments, and DOE’s responses to the comments. In preparing the Final EIS, DOE
considered all comments received on the Draft EIS individually and collectively. Eighteen
individuals, agencies, and nongovernmental organizations provided comments on the Draft
EIS.
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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 (MMSCEFD) of CO,, which comes from both anthropogenic (man-made)
sources and natural sources (from the Jackson Dome, an underground formation containing
natural CO,).
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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
(COy), methane (CHy), nitrous oxide (N,O), chlorofluorocarbons (CFCs),
hydrochlorofluorocarbons (HCFCs), ozone (O3), hydrofluorocarbons (HFCs), perfluorocarbons
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(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.

groundwater: Water below the ground surface in a zone of saturation within a geologic stratum
that supplies wells and springs.

XXiX



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

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.

historical site: A site that is more than 50 years old.
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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.

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-
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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,): CQO; 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 | Congress, through the Energy
point of readiness for operation at a scale that, if Independence and Security Act of
successful, could be readily replicated and commercially 2007, directed DOE to expedite
deployed. DOE selected Leucadia Energy’s Lake Charles | 219 carry out large-scale testing of

. . CO; sequestration systems in a
Carbon Capture and Sequestration project (Lake Charles rangzge 0(2 geologic forymations

CCS project) as one of three projects for funding. including the expansion of CO,
Leucadia’s Lake Charles CCS project involves the capture EOR to new settings, while
and sequestration of CO; from the Lake Charles Clean providing information on the cost

and feasibility of deployment of

Energy (LCCE Gasification plant), a petroleum coke sequestration technologies.

gasification plant to be constructed by Lake 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
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
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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 (DOE 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.

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
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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.

DOE distributed the Draft EIS on May 2, 2013, to the elected officials, agencies, Native
American tribes, and organizations identified in the distribution list found in Chapter 9
and to and members of the public. DOE filed the Draft EIS with EPA and EPA's NOA was
published in the Federal Register on May 10, 2013 (78 Federal Register 27374). EPA's
notice started the 45-day comment period on the Draft EIS, which ran from May 10, 2013,
to June 25, 2013.

On May 14, 2013, DOE published its own NOA for the Draft EIS (78 Federal Register
28205) and announced its plans for two public hearings at two locations: Westlake City
Hall in Westlake, Calcasieu Parish, Louisiana, on June 4, 2013, and Berry Miller Jr. High
School in Pearland, Brazoria County, Texas, on June 5, 2013. These hearing locations were
selected based on their proximity to the project, venue size, and venue availability. DOE
published advertisements for the Draft EIS public hearings in two local newspapers in
Louisiana and three local newspapers in Texas on May 20, 2013. Copies of the
advertisements and affidavits of publication are provided in Appendix H.

Appendix H provides a complete summary of the public hearings for the Lake Charles
CCS project, copies of the transcripts from the public hearings and all oral, emailed, faxed,
and mailed comments, the names of commenters, DOE's methodology for responding to
public comments, and DOE’s responses to the comments. In preparing the Final EIS, DOE
considered all comments received on the Draft EIS individually and collectively. Eighteen
individuals, agencies, and nongovernmental organizations provided comments on the Draft
EIS. The types of comments received are briefly described below:

m Purpose of and need for the project: Commenters expressed support and concern for
the economic benefit of the project and the use of federal funds, including whether the
project would be built without funding, the economic viability of the project, the reuse
of petroleum coke, and enhanced energy security.

m Description of the project: Commenters were concerned that the amount and types of
wastes generated were not correct. Commenters recommended obtaining necessary
permits for construction and operation with regard to wetlands, road crossings, and
waste management.

m Alternatives: Commenters expressed concern with the process of selecting projects for
funding and recommended that the EIS evaluate the impacts of not capturing CO; from
the project.

m Air quality: Commenters were concerned with impacts of air emissions during
construction, air emissions from the gasification plant, the transportation of petroleum
coke, and the impacts on ozone non-attainment status of Calcasieu Parish.
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m Biological resources: Commenters expressed concern with descriptions of the
evaluation of impacts to protected species including the red cockaded woodpecker, the
bald eagle, the Louisiana Black Bear and the Texas horned lizard, and the loss of
forests. Commenters recommended that the status of protected species be considered
again prior to construction.

m CO; capture and sequestration: Commenters requested clarification on the amount of
CO; that would be emitted and captured, and the monitoring of the CO, throughout the
process. Commenters expressed concern that the capture technology was unproven,
and questioned the success of sequestration in the EOR process and the potential for
induced seismic activity.

m Cultural resources: Commenters recommended coordination with state-recognized
tribes.

m  Environmental Justice: Commenters expressed concern with the identification of
environmental justice communities and that the community of Mossville was not
adequately considered.

m Socioeconomics: Commenters expressed support for the investment in the community
and Leucadia’s efforts to use local contractors. Commenters expressed concern that
the economic benefits were short term.

m Scope of the EIS: Commenters expressed concerns on issues outside the scope of the
EIS, including monitoring of the Green Pipeline, CO, emissions from use of oil, CO;
emissions from the use of methanol, and the existing commercial EOR operation.

m  Wetlands and water bodies: Commenters expressed concerns about the volume of
water needed and the potential for droughts, impacts on floodplains, and the permitting
process for wetland impacts. Commenters recommended additional measures to avoid
impacts to wetlands and water bodies.

m Health and Safety: Commenters expressed concern about potential health and safety
risks from chemicals, the location of the methanol and sulfuric acid storage area, a
rupture of the CO; pipeline, well failures in the EOR operation, and the process for
responding to emergencies, including hurricanes.

m  Cumulative impacts: Commenters were concerned with the cumulative impacts of this
project in combination with other projects regarding ship traffic, air quality, the
expansion of EOR operations, and climate change. Commenters noted that additional
projects were in development in the region and they should be considered in this EIS.
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Summary of Changes in the Environmental Impact Statement
Since publication of the Draft EIS in May 2013, updates to the text and analysis in the
Final EIS include:

m Leucadia would lease up to 40 acres within a 120-acre parcel along Bayou D’Inde Road
from the Port of Lake Charles to use as the construction laydown and storage area.
The Port is in the process of acquiring portions of the 120-acre parcel. The Port will
own the entire parcel, of which Leucadia will lease up to 40 acres. The Port will be
responsible for the Section 404 permitting and associated mitigation for the entire site.

m Appendix H was added to provide the Public Hearing and Public Comment Report.

m Appendix I was added to provide additional information on the environmental justice
analysis performed.

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 MVA 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
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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
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. The Lake Charles CCS project
would be designed to capture approximately 5.2 million tons per year of CO; 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,.
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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.

Leucadia would purchase approximately 2.6 million tons of Petroleum coke, or “petcoke.”

petcoke feedstock per year from marketing suppliers that is a high-carbon, high-sulfur,
supply, transport, and handle bulk petcoke. All of the petcoke solid residue from petroleum
feedstock purchased by Leucadia would originate from the refining (cracking) process.

Gulf Coast region, which produces approximately 58% of the Petcoke can be used as fuel

for electricity production and

U.S. petcoke supply. The Port of Lake Charles would transfer .

. for anode production. The
the petcoke from th; Dry Bulk Terminal to the LCCE majority of petcoke produced
Gasification plant site via an elevated covered conveyor in the US is exported.

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 trace amounts of methane (CH,4), carbonyl sulfide (COS), and
ammonia. For the proposed project, a portion of the syngas would be reacted with water vapor
over a catalyst, converting or “shifting” the CO to CO,. The syngas would enter two Lurgi
Rectisol Acid Gas Removal units (AGRs) to remove acid gases (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,
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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.

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 flow properties like a liquid.

Lake Charles CCS CO; Pipeline
The proposed 11.9-mile-long CO, pipeline would connect to
the existing Green Pipeline, which is owned and operated by | The supercritical liquid phase of

affiliates of Denbury, for CO, transport to the Hastings Oil CO; occurs at pressures greater
Field in Brazoria County, Texas. The proposed CO, than 72.9 atmospheres
ipeli 1d begin at the proposed CO, pipeline meter (1071.3psi) and temperatures of
| pipeline wou g prop 2 P1p greater than 88°F (31.1°C).

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 mdustr); has more than 35
on December 16, 2910 (DOE 2011). This .COZ injection process, éizzignggr?m?;#;porting
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 enhanced oil recovery
West Hastings field will yield between 60 and 90 million barrels (EOR).

of oil that was not previously considered recoverable (DOE

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. In addition to the LCCE Gasification plant site,
construction would occur at other locations. Off-site construction activities would include the
construction parking area, equipment laydown area/methanol and sulfuric acid storage area, and
linears for hydrogen, natural gas, raw water, potable water, electricity, and methanol and sulfuric
acid.

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
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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
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.
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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
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 off-
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.
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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
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
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gases such as hydrogen sulfide and carbon dioxide from valuable feed gas streams. The
proposed project would capture CO; only from the gasification process. 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.

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 capture approximately 89% of the CO, produced,
or 5.2 million tons per year. Approximately 4.6 million tons of CO; per year would be
captured averaged over 30 years considering variations in load and availability.

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
(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.

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 9
Carbonyl sulfide 1
Ammonia 35




DOE/EIS-0464 Lake Charles CCS Project
Final Environmental Impact Statement Summary

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’
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

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,.

> With CO, capture system operating.

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

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
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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
MVA 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.
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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.

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 MVA 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
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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
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 MV A 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-

The research MVA

Vidrine silt loams. program will demonstrate
the storage of CO, in the
The West Coastal Plain along the North Gulf Coast of Texas is Frio Formation, which is

approximately 6,600 feet
below ground surface

(bgs).

characterized by nearly flat grasslands formed on Pleistocene- and
Holocene-age deltaic sands, silts, and clays (Bureau of Economic
Geology 1996). The stratigraphy and structure of the Hastings
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Oil Field is similar to that of the remainder of the southeastern Texas Coastal Plain in that it
consists of a thick sequence of sedimentary strata that has been separated by faulting. The Frio
Formation consists of interbedded sandy clays, sands, and sandstone (Chowdhury and Turco
2006), ranges in thickness from approximately 250 to 600 feet in the subsurface, and is
approximately 6,600 feet below ground surface near the Hastings oil field. Underlying the Frio
Formation is the Vicksburg Group, which is a regionally confining unit consisting primarily of
marine clays and thinly bedded sandstones. The Anahuac Formation overlays the Frio
Formation and serves as a stratigraphic seal and prevents the upward migration of hydrocarbons
or other fluids. The project components are underlain by three soil types: the Bernard clay loam,
Bernard-Edna complex, and Lake Charles clay.

The area 1s generally seismically stable. The project area in Louisiana has a 2% probability of
exceeding a peak horizontal acceleration (PHA) of 4% to 6% of gravity in 50 years, and that the
project area in Texas has a 2% probability of exceeding a peak horizontal acceleration of 2% to
4% of gravity in 50 years.

Surface Water

The proposed project and connected action are located in the Calcasieu Estuary, which is divided
into four major areas: Bayou Verdine, Bayou d’Inde, the Upper Calcasieu River, and the Lower
Calcasieu River. Key waterbodies include the Calcasieu River, Prien Lake, the Calcasieu Ship
Channel, the Houston River, Bayou Verdine, and Bayou d’Inde. The surface water resources
along the proposed pipeline corridors include Bayou d’Inde, the Houston River, the SRD System
Canal, and four perennial waterbodies and their associated marshes. Several segments of the
Calcasieu River were placed on the Louisiana 2004 Section 303(d) list of impaired waterbodies
that are monitored for elevated levels of mercury, copper, polychlorinated biphenyls (PCBs), and
polycyclic aromatic hydrocarbons (PAHs) (USACE 2009). These impairments, along with
elevated levels of fecal coliform bacteria and low dissolved oxygen, typically affect water use
designations. In the area of the CO; pipeline, the West Fork Calcasieu River and the Houston
River are classified as dystrophic waters, with seasonal dissolved oxygen criteria of 5 mg/L in
winter and 3 mg/L in summer.

Wetlands

Wetlands in the area include emergent marshes, bald cypress swamps, and mixed forested
wetlands associated with the floodplains of Bayou d’Inde and the Calcasieu River. Prior to site
preparation, the LCCE Gasification plant site contained 26.2 acres of cypress-tupelo and
emergent freshwater marsh, along with 2,200 linear feet of riverine shoreline (URS 2010).
Based on the wetland delineation and USACE jurisdictional determination, the Port of Lake
Charles received a permit to construct a facility on the 70-acre LCCE Gasification plant site.
The Port of Lake Charles addressed wetland impacts through off-site mitigation banking of 26.2
acres of the wetlands through an agreement with Stream Wetland Services, LLC. The 40-acre
site that would be used for equipment laydown during construction and chemical storage
during operation contains approximately 40 acres of open water and wetlands, as well as
approximately 78 acres of native forest with scattered ponds and a small stream channel.
No wetlands occur within the West Hastings Research MV A Program area.

Floodplains
The Advisory Base Flood Elevation (ABFE) for the LCCE Gasification plant and the Lake

Charles CCS project CO, Capture and Compression facilities site was 10 feet above mean sea
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level (MSL) prior to site preparation activities. The natural topographic elevations ranged from
1 feet to 11 feet above MSL. The natural topographic elevations of the equipment laydown
and methanol/sulfuric acid storage site ranges from 1 foot to 10 feet MSL. The proposed
CO, pipeline route is located within 100-year floodplains of the Calcasieu River. At the West
Hastings research MV A site, areas identified as Special Flood Hazard Areas inundated by 100-
year floods (Zones A, AE, and AO) occur within short distances of Chigger Creek and Cowart
Creek.

Groundwater

The Chicot aquifer serves as the principal source of freshwater for industries and agriculture
throughout most of Calcasieu Parish. The 700-foot sand (the Williana Formation) supplies
drinking water to the City of Lake Charles as well as some farms and industrial plants in
southern and central Calcasieu Parish. Although the majority of the population obtains drinking
water from public supply wells, about 26,000 people in the parish obtain drinking water from
private domestic wells (USCB 1993). About 3,200 private domestic wells in Calcasieu Parish
are screened in the Chicot aquifer system and currently registered as operable (USGS 2011).

In Texas, this aquifer provides water to all or parts of 54 counties, including Brazoria County. In
Brazoria County, Texas, the Evangeline and the Chicot aquifers are the only hydrologic units
bearing fresh (less than 1,000 milligrams per liter dissolved solids) or slightly saline water
(1,000-3,000 mg/1 dissolved solids) (Sandeen and Wesselman 1973). The quality of
groundwater from these wells is generally good, with total dissolved solids ranging from
approximately 480 to 950 mg/L. A total of 65 wells are located within 2 miles of the site
including public, industrial, irrigation, domestic, plugged or destroyed, dewatering, commercial,
and unused. All groundwater wells are completed into the Chicot aquifer at depths ranging
from approximately 20 to 800 feet.

Vegetation

The major vegetation communities of the Lake Charles region include coastal dunes and
marshes, coastal prairie and grasslands, pine flatwoods and savannas, mixed wetland uplands and
bottomland, and hardwood forests of the Gulf Coast Prairies and Marshes Ecoregion.
Approximately 388 acres of bottomland forest habitat and open marsh occur along the Calcasieu
River floodplain about two miles to the southeast. Further south of the urban and agricultural
developments associated with the towns of Carlyss and Prien, broad expanses of floodplain and
forested habitat extend along both sides of the Calcasieu River. The land proposed for water
supply and hydrogen pipeline routes supports native upland and wetland forest, marsh, and urban
areas with a mix of non-native and ornamental vegetation. The land proposed for the CO,
pipeline routes (primary and alternative) supports upland and wetland forest, urban vegetation,
and marsh. The primary habitat types crossed by the water supply, hydrogen, and CO, pipeline
routes are forested wetlands, evergreen forest, and shrub/scrub.

The proposed West Hastings Research MV A Program would be located in the Bluestem
Grassland Vegetation Type of the Coastal Prairies of Oak-Prairie Wildlife District of the Gulf
Coastal Plain province (TPWD 2011). Today, less than 1% of the native prairie remains, with
much of the remainder converted to improved pasture or rice, sugarcane, forage, and grain crops.
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Wildlife

The diverse habitats along the Calcasieu River and Bayou d’Inde support a wide variety of
terrestrial wildlife in the Lake Charles region. The Cameron Prairie and Sabine National
Wildlife Refuges (NWRs), located approximately 20 miles to the southeast and southwest of the
project site, respectively, support more than 265 bird species. The most abundant include several
species of ducks and geese, which spend the winter on area marshes and forested wetlands.

The vegetative communities of the West Hastings Research MV A area favor the presence of
terrestrial wildlife that is tolerant of human disturbance and species that are more generalists in
terms of habitat requirements.

Aquatic Ecology

Essential Fish Habitat in the Lake Charles region includes Bayou d’Inde, the Houston River and
Calcasieu River, and their associated wetlands. The red drum (Sciaenops ocellatus) is managed
under the EFH in the Gulf of Mexico and known to have a winter range that extends into the
Calcasieu River (NOAA 2011).

The aquatic ecology of the West Hastings Research MV A site includes the two nearby streams
of Cowart Creek and Chigger Creek and scattered stock tanks, or man-made ponds. No unique
aquatic habitats occur within or near the boundaries of the West Hastings Research MV A site.

Threatened and Endangered Species

Four threatened and endangered species occur or are believed to occur within the Calcasieu
Parish: red-cockaded woodpecker (Picoides borealis, state and federally endangered); Louisiana
black bear (Ursus americanus luteolus, state and federally threatened), bald eagle (Haliaeetus
leucocephalus, state threatened), and Sprague’s pipit (Anthus spragueii, federal candidate
species). No habitat conditions are present to support the listed threatened and endangered
species near the LCCE Gasification plant; however, forested areas adjacent to the proposed
pipelines routes may provide habitat for the red cockaded woodpecker.

In addition to the species identified above, one state-imperiled species, the old prairie crawfish
(Fallicambarus macneesei); and nesting colonies of colonial wading bird species, which are
protected by the Migratory Bird Treatment Act (MBTA), potentially occur in Calcasieu Parish
(USFWS 2011). Field surveys conducted from mid-April through September 2011 did not
identify burrows or presence of the old prairie crawfish along the route. The Great blue heron
(Ardea herodias), yellow-crowned night heron (Nycticorax nycticorax), snowy egret (Egretta
thula), and white ibis (Eudocimus albus) were observed along the CO; pipeline route during the
2011 field surveys conducted from mid-April through September.

Of the Texas and federally listed endangered or threatened species, none are likely to occur in
the area of the West Hastings oil field.

Cultural Resources

No National Register of Historic Places (NRHP)-listed or NRHP eligible archaeological
resources occur within a 0.5-mile radius of the LCCE Gasification plant and the Lake
Charles CCS project CO, Capture and Compression facilities. Cultural resource surveys
performed for the gasification plant site in 2009 identified Site 16CU29, a prehistoric shell
midden site, dating to ca. 100 B.C. to A.D. 700 (Handly 2009). Results of the field assessment
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indicated that the area in the vicinity of the archaeological site appeared “to have been heavily
impacted by storm surge associated with Hurricanes Rita (in 2005) and Ike (in 2008), as
represented by the significant amount of debris that was deposited in the project area” (Handly
2009). The Louisiana SHPO concurred that Site 16CU29 was not NRHP-eligible and that no
further investigations were necessary (Hutcheson 2009). A Phase IA cultural resources
investigation within the APE for offsite activities associated with the LCCE Gasification plant,
including the raw water, potable water, hydrogen, natural gas, and methanol and sulfuric acid
pipelines, the electric transmission line, and the construction parking area, identified five
previously recommended NRHP-eligible sites and four prehistoric shell midden sites. In August
2012, DOE submitted the reports for the Phase IA cultural resources investigations within the
area of potential effects (APE) for the offsite activities to the Louisiana SHPO for review and
comment (Fayish 2012). In January 2013, the Louisiana SHPO reviewed the Phase IA cultural
resources investigations and concurred with the conclusions and recommendations of the report,
including the conclusion that previously surveyed areas or areas that have been identified as
disturbed areas do not require any further investigation. The Louisiana SHPO recommended that
areas determined to have a high probability for the presence of archaeological resources should
be tested according to the Louisiana SHPO’s archaeological investigation standards for high
probability areas. No previously identified architectural resources that are listed or determined
eligible for listing in the NRHP, including National Historic Landmarks, are located within the
APE.

No NRHP-listed or NRHP eligible archaeological resources or historic properties occur within a
0.5-mile radius of the CO; pipeline. No previously identified historic properties that are listed
on the NRHP, including National Historic Landmarks (NHLs), are located within the APE of the
CO; pipeline. A Phase I cultural resources investigation of the APE identified one cultural
resource, the Hardey Family Cemetery. The Hardey Family Cemetery is a small modern
cemetery established in 1988 with two interments (Watkins and Futato 2011). The Louisiana
SHPO reviewed the results of the Phase I cultural resources survey and concurred that if the
proposed CO, pipeline was directionally drilled beneath the Hardey Family Cemetery, no
historic properties would be impacted by the proposed CO, Pipeline and no further work would
be necessary for the CO, Pipeline (Breaux 2012).

No NRHP-listed or NRHP eligible archaeological resources occur within the APE for the West
Hastings Research MVA.

Land Use

The LCCE Gasification plant site is zoned heavy industrial; adjoining and surrounding properties
are occupied by refinery operations, chemical facilities, the Port of Lake Charles Bulk Terminal
No. 1, and the Lake Charles Coke Handling Terminal. Land use in the vicinity is predominantly
wetlands and developed areas, including heavy industrial and petrochemical development. Land
use within a 1-mile radius consists primarily of herbaceous wetlands, open water associated with
the Calcasieu River, high-intensity development, and woody wetlands. The closest identified
residences are approximately 0.75 miles north of the site. Areas within the city of Lake Charles
zoned for residential development are located approximately 1.2 to 1.8 miles to the east and
southeast, across the Calcasieu River and Prien Lake.

Land use within 1 mile of the CO; pipeline consists primarily of developed industrial and
residential areas, evergreen forest, and woody wetland areas. The proposed CO, pipeline route is
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located in a rural, sparsely populated area, and includes eight residences within 50 feet of the
ROW.

Land uses within the Hastings Oil Field include farmland, rural development, and recreational,
commercial, and residential areas. Land uses within the West Hastings Research MV A consist
primarily of dedicated hay pasture, low-intensity development, cultivated crops, and
shrub/grasslands, along with pockets of deciduous forest and wetlands. BP Pipelines, Conoco
Phillips, Enterprise Products, Exxon Mobil GGS, Kinder Morgan, Tejas, Texas Eastern
Transmission, TexCal Energy, and several other companies own and operate pipelines in the
Hastings Oil Field.

Socioeconomics and Environmental Justice

The population of the city of Sulphur, Louisiana, was 20,410 in 2010, representing a decrease of
approximately 0.5% since 2000. In contrast, the total population of Calcasieu Parish as a whole
grew by approximately 5.0% since 2000. The city of Sulphur contains 9,053 housing units, of
which 15.7% are vacant rental units and 1.6% are otherwise vacant. Per capita income in the city
of Sulphur was $23,450 in 2009 (USCB 2009). This amount is similar to the per capita income
in Calcasieu Parish ($23,514) but greater than that of the State of Louisiana as a whole ($22,535)
(USCB 2009). The environmental justice analysis consists of the 22 census tracts within an
approximately 1-mile radius of the LCCE Gasification plant and Lake Charles CCS project CO,
Capture and Compression Facilities. Within the study area, 7.6% of the population lives below
the poverty level, lower than the state (18.7%), parish (16.5%), and City of Sulphur (15.3%)
levels. The population consists of 4.8% minorities, below the state (37.5%), parish (29.2%), and
City of Sulphur (10.2%) levels. Therefore, the study area would not be considered an
environmental justice area.

The environmental justice analysis within a 1-mile radius of the proposed CO; Pipeline route
consists of 211 census block groups within Calcasieu Parish and the City of Sulphur. Within the
study area, 13.2% of the population lives below the poverty level, lower than the state (18.7%),
parish (16.5%), and City of Sulphur (15.3%) levels. The population consists of 18.6%
minorities, below the state (37.5%) and parish (29.2%) levels, and above the City of Sulphur
(10.2%) level. The study area as a whole is not considered an environmental justice area.

An analysis of the West Hastings research MV A site shows that the cities of Alvin and Pearland
are significantly more densely populated than Brazoria County or the State of Texas (USCB
2010). The city of Pearland has 33,169 housing units, of which 12.2% are vacant rental units
and 2.1% are otherwise vacant. The 2009 per capita income in the city of Alvin was $21,001,
which is less than the 2009 per capita income in Brazoria County and the State of Texas (USCB
2009). In contrast, per capita income in the city of Pearland is considerably higher at $33,984
(USCB 2009). The environmental justice analysis consists of 259 census tracts within an
approximately one-mile radius of the proposed West Hastings Research MV A site. Within the
study area, 13.7% of the population lives below the poverty level, which is lower than the state
(16%) and above the county (5%) levels. The population consists of 47.3% minorities,
significantly above the state (29%) and county (30%) levels. Therefore, the West Hastings
Research MVA study area is considered an environmental justice area.
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Traffic and Transportation

Roadways near the project area that would be used for the transportation of personnel, materials,
and equipment include Interstate 10 (I-10), State Highway 27, State Highway 1256 (Ruth Street),
State Highway 108, and Bayou D’Inde Road. Interstate 10 would provide primary regional
access to the site. State Highway 108, a four-lane minor arterial highway, would link the site to
the I-10 corridor. Ruth Street, also a two-lane rural major collector, provides a north-south
connection from Sulphur and communities to the north to I-10 and Highway 108. The roadways
experience acceptable Level of Service (LOS), with the exception that I-10 exhibits a LOS of F
from the I-210 through the I-10 interchange, and west along I-10 across the I-10 Calcasieu River
Bridge to Lake Charles. The high volume of traffic utilizing the I-10 corridor reflects the
presence of numerous multi-modal ports, refineries, and chemical plants located in southeastern
Texas and southwestern Louisiana. State Highway 1256 (Ruth Street) exhibits an LOS of E, or
extreme congestion, near Patch Street because Ruth Street transitions from a four-lane to a two-
lane roadway in that vicinity.

Major roadways providing access to the West Hastings Research MV A site include State
Highway 35, County Road 128, and State Highway 6. State Highway 35 is a paved, four-lane
highway. These roadways generally experience relatively low traffic volumes and minor
roadway congestion.

Noise

Existing dominant noise sources near the proposed site mainly consist of material delivery traffic
on Bayou D’Inde Road, industrial operations along Bayou D’Inde Road and Cities Service
Highway, rail traffic on the delivery rail line along Bayou D’Inde Road, and material-handling
equipment associated with barge deliveries on the Calcasieu River. Sound level measurements
indicated that L.q of 60 dBA and Loy of 53 dBA were mostly dominated by the traffic noise
(industrial/commercial trucks) on Bayou D'Inde Rd and noise from the industrial facilities
around the area (ATCO 2012).

Background noise near the Hastings Oil Field reflects levels typical to rural farmlands, suburban
areas, and residential neighborhoods, as well as historical oil operations. There are
approximately 61 residences located in the West Hastings Research MV A program area within
the existing commercial EOR operations area.

Human Health and Safety

The largest population area near the LCCE Gasification site is the city of Lake Charles,
Louisiana, approximately 1 mile from the site, across the Calcasieu River. The next nearest large
population areas, both with more than 50,000 residents, are the cities of Beaumont, Texas, and
Lafayette, Louisiana, which are approximately 70 and 60 miles from the site, respectively.
Smaller cities and communities within 2 miles of the project site include Sulphur, Prien, Carlyss,
and Westlake, Louisiana. The proposed CO, pipeline would be located in a rural, sparsely
populated area; eight residences were identified within 50 feet of the ROW.

The largest population areas near the West Hastings research MV A site are cities of Alvin and
Pearland, which have populations of more than 25,000. Alvin and Pearland are located
approximately 4 miles south and 3 miles north, respectively, from the West Hastings research
MVA site, with outlying subdivisions and residential areas nearer to the site.
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Wastes and Materials

No past hazardous materials or hazardous waste treatment, storage, or disposal facilities were
identified at the LCCE Gasification plant site, and no hazardous materials or hazardous wastes
are currently stored, treated, or disposed of at the site. Leucadia would assess the presence of
past or current hazardous materials, non-hazardous waste, or hazardous waste treatment
generation, storage, or disposal facilities at the equipment laydown and methanol and sulfuric
acid storage area, and along the water supply and hydrogen pipeline routes prior to construction
at these locations. Three EPA-regulated contaminated sites were identified along the proposed
CO; pipeline route.

No hazardous waste sites or spills were identified within the West Hastings Research MVA site
boundary (EPA 2011).

S-4 Environmental Consequences

DOE evaluated the potential impacts of the proposed action and the no action alternative in
relation to the baseline conditions described in Chapter 3 and summarized above. Table S-3
summarizes the potential impacts on each resource area for the proposed project, alternative
pipeline, and the connected action for construction and operation. Where possible, DOE
quantified the potential impacts associated with the proposed action and the connected action. In
some cases, it is not possible to quantify impacts; in those cases, a qualitative assessment of
potential impacts is presented. The following descriptors are used qualitatively to characterize
impacts:

m Beneficial: impacts would improve or enhance the resource.

m Negligible: no apparent or measurable adverse impact expected or temporary impacts may
not be measurable or are not perceptible.

m Minor: barely noticeable or measurable adverse impacts on the resource would be expected.

m Moderate: noticeable or measurable adverse impacts on the resource would be expected.
Mitigation measures would usually be considered for these impacts,

m Substantial impact: potential adverse effects that could result in potentially significant
impacts despite mitigation measures.
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Lake Charles CCS Project
Summary

Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Climate and Air |Included in LCCE Construction: Negligible Construction: Same as | Construction: Not Construction: Negligible

Quality Gasification Fugitive dust and vehicle and proposed route applicable Fugitive dust and vehicle and construction
construction equipment emissions would equipment emissions would be temporary and
be temporary and have negligible would not affect maintaining attainment with the
impacts on air quality. ozone standard.
Operation: Negligible Operation: Same as Operation: Negligible Operation: Minor
Vehicle emissions would have proposed route Fugitive dust and vehicle For all criteria pollutants, maximum modeled
temporary, negligible impacts on air emissions would have concentrations would not cause or contribute to any
quality. temporary, negligible violation of the ambient air quality standards. The
impacts on air quality. transport of petroleum coke would result in a
reduction in emissions during shipment of 0.5
million tons per year of petroleum coke diverted.
Geology and Included in LCCE Construction: Minor Construction: Same as | Construction: Not Construction: Negligible
Soils Gasification Soil disturbance and stockpiling could  |proposed route applicable Soil disturbance and stockpiling could be subject to

be subject to erosion from both wind and
water. Approximately 107 acres of
prime farmland would be temporarily
affected.

Operation: Same as
proposed route

Operation: Negligible

Any areas of soil exposed during
construction of the CO, pipeline would
be returned to their original condition
and usage.

Operation: Minor
Approximately 4.6 million
tons of CO, would be
sequestered in a portion of

the West Hastings oil field.

erosion from both wind and water. Approximately
32 acres and 79 acres of prime farmland would be
temporarily affected by the water supply and
hydrogen pipeline construction, respectively.

Operation: Minor
Minor spills or leaks from vehicles and material

storage areas could impact soils.
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Surface Water, |Included in LCCE Construction: Minor Construction: Minor Construction: Not Construction: Minor
Floodplains, and | Gasification The proposed CO, pipeline would cross |The alternative CO, applicable Construction may introduce contaminants to storm
Wetlands Bayou d’Inde and the Houston River pipeline would cross two water runoff through excavation, material delivery
using HDD construction methods. major waterbodies; and storage, concrete washout, waste generation,
Pipeline route would potentially impact 26.3 acres of and equipment and vehicle use and storage.
permanently impact 9.98 acres and wetland and permanently Wetland impacts were addressed through off-site
temporarily impact 9.02 acres of wetland |impact 16.67 acres and mitigation banking of 26.2 acres of wetlands.
and permanently impact 14.98 acres and |temporarily impact 14.57 Water required for construction of the parking area
temporarily impact 13.23 acres of 100- |acres of 100-year would include one water truck supplying an
year floodplain. Approximately 550,100 |floodplain. average of 2,000 gallon per day for 3 years.
| gallons of water for hydrostatic testing Additional floodplain and wetland impacts would
of the pipeline would be obtained from occur at the 40-acre site of the equipment laydown
| local water bodies or purchased from area and methanol/sulfuric acid storage area.
municipal supplies.
The water supply pipeline would cross Bayou
d’Inde and Bayou Verdine and impact 3.55 acres of
wetlands. The hydrogen pipeline would cross
Bayou d’Inde, the Sabine River Canal, and two
additional waterbodies using HDD construction
methods and impact 3.59 acres of wetlands.
Hydrostatic testing of the water supply and
hydrogen pipelines would approximately require
approximately 193,600 and 412,890 gallons,
respectively.
Operation: Negligible
Operation: Negligible Operation: Negligible |Operation: Negligible Operation would use an annual average maximum
Periodic maintenance and vehicle traffic |Periodic maintenance and |Use of existing wells for of 8,500 GPM, or 12.2 million gallons per day of
would occur. vehicle traffic would groundwater monitoring raw water from Sabine River. Wastewater,
occur. may require dewatering of  |including cooling tower blowdown, water treatment
the wells; produced water  |reject, and plant drains and would be discharged as
would be re-injected into an |directed by the LDEQ LPDES Water Discharge
existing disposal well. Permit.
Groundwater  |Included in LCCE Construction: Negligible Construction: Same as | Construction: Not Construction: Negligible
Gasification HDD would intersect the shallow proposed route applicable HDD for the water supply and hydrogen pipelines
unconfined aquifer of the Calcasieu would intersect the shallow unconfined aquifer of
River basin. Area impacted by the Calcasieu River basin. Area impacted by
construction is small compared to the construction is small compared to the greater than 2
greater than 2 million acres size of the million acres size of the shallow groundwater
shallow groundwater recharge area. recharge area. Small, incidental drips and leaks of
Small, incidental drips and leaks of fuels fuels or lubricants could occur from construction
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
or lubricants could occur from equipment or vehicles.
construction equipment or vehicles.
Operation: Negligible Operation: Same as Operation: Negligible Operation: Negligible
Small, incidental drips and leaks of fuels |proposed route Small, incidental drips and |Small, incidental drips and leaks of fuels or
or lubricants could occur during leaks of fuels or lubricants |lubricants could occur from vehicle traffic.
maintenance. could occur during
maintenance.
Biology Included in LCCE Construction: Minor Construction: Minor Construction: Not Construction: Moderate
Gasification Pipeline construction would affect 10.21 |Construction would applicable Approximately 70 acres of previously disturbed,
acres of forest, 17.65 acres of scrub- involve five additional industrial developed, open space land would be
shrub, and 2.1 acres of herbaceous waterbody crossings, and impacted. Clearing of the equipment laydown area
grassland habitats. Biological surveys |impact 26.29 acres of would remove 40 acres of potential forested
identified potential and confirmed wetland habitat (versus habitat. The water supply pipeline corridor would
colonial wading bird nesting area 2.87 acres for the impact 18.47 and 62.74 acres, respectively of forest
locations east of the proposed CO, proposed route). habitat potentially used by the red-cockaded
pipeline corridor. Potential habitat exists for woodpecker. Suitable habitat for colonial wading
the Crested caracara birds may be present along the pipeline route
(Caracara cheriway). intersections with Bayou D’Inde and around the
Houston River.
Operation: Negligible Operation: Negligible |Operation: Negligible Operation: Negligible
Long-term maintenance of the hydrogen |Long-term maintenance |Reworking of existing wells | Long-term maintenance of the hydrogen pipeline, if
pipeline, if it occurs during the breeding |could cause temporary and use of existing roads it occurs during the breeding season, could cause
season, could cause temporary noise and |noise and dislocation of |would involve the temporary noise and dislocation of colonial wading
dislocation of colonial wading birds and |colonial wading birds and |temporary use of truck- birds and species, if present in adjacent forested
species, if present in adjacent forested species, if present in mounted equipment. habitats.
habitats adjacent forested habitats.
Cultural Included in LCCE Construction: Minor Construction: Not Construction: Not Construction: Minor
Resources Gasification Archaeological site 16CU73 would be  |applicable applicable Destruction of the portion of archaeological site

destroyed. Directional drilling beneath
the cemetery, at a minimum depth of 25
feet below the surface of the Hardey
cemetery. Cemetery owners have
indicated no objection.

Operation: Minor
The presence of the buried pipeline may

alter the setting of the cemetery.

No CR surveys done for
alternative route. If
alternative route selected
as the preferred alignment
for the CO, pipeline,
Denbury would conduct
CR surveys.

Operation: Not
applicable (see above)

Operation: None

16CU29 that is within the APE during ground
disturbance associated with clearing, site
preparation, and building activities.

Operation: None
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Land Use Included in LCCE Construction: Negligible Construction: Negligible | Construction: Not Construction: Minor

Gasification

Construction would cause short term
impacts to 50.62 acres of temporary
ROW which would be restored to
previous conditions and uses. 56.34
acres would be impacted long-term,
including 8.27 acres of forested land
with 2.98 acres of forested wetland.

Operation: Negligible

Operation of the CO, pipeline would
require that the area remain clear of
woody vegetation and development.
Where the pipeline ROW crosses private
property, operation of the CO, pipeline
would restrict landowner uses within the
permanent pipeline ROW. Occasional
maintenance may require access to
buried portions of the pipeline.

Construction would
impact a total of 187
acres of land, including
permanent impacts on 72
acres.

Operation: Negligible
Same as identified for the
proposed route.

applicable

Operation: Negligible

The research MVA
activities are consistent with
the existing commercial
EOR operation land use.

The gasification plant would impact 70 acres of
industrial property. The raw water pipeline would
impact a total of 122 acres of land, including 24
acres of permanent ROW and 98 acres of temporary
ROW. The hydrogen pipeline (excluding
additional temporary workspace and contractor
work sites not within the ROW) would impact a
total of 77 acres of land, including 51 acres of
permanent ROW and 26 acres of temporary ROW.
Surrounding residents and businesses may
experience temporary traffic congestion and
increased noise and dust levels.

Operation: Negligible

Occasional maintenance may require access to
buried portions of the water supply and hydrogen
pipelines.

Socioeconomics
and
Environmental
Justice

Included in LCCE
Gasification

Construction: Minor

Construction would require an average
of 50 workers, with 80 workers at peak.
Demand for temporary housing such as
hotel/motel rooms, RV sites, and other
rental properties would increase
providing a benefit to local providers.
The area as a whole is not considered an
environmental justice area; however
certain census tracts have significantly
higher proportions of minority and/or
Hispanic populations and populations
below the poverty level.

Construction: Same as
proposed route

Construction: Not
applicable

Construction: Minor

Construction would temporarily increase
employment in the region during the 36-month
construction period and would require a peak of
900 workers on site and 2,500 in the surrounding
area. The increase in demand for temporary
housing would temporarily reduce vacancy rates for
such properties throughout the region and would
provide short-term economic benefits to owners of
temporary housing in the region.
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Operation: Negligible Operation: Same as Operation: Negligible Operation: Minor
Two additional workers would be hired |proposed route An additional 14 jobs for 4 |Operation would require 187 new permanent
to maintain and operate the proposed months and seven workers. Approximately 90% of these additional
pipeline route. The workers would be operations jobs for up to 4  |workers would be hired from the existing local
hired locally and would not impact the years would be created. labor market and 19 permanent workers would
total population in the Greater Lake Census tracts in the area relocate to the area.
Charles area. have a significantly larger
proportion of minority
and/or Hispanic population
than Brazoria County or
Texas.
Traffic and Included in LCCE Construction: Minor Construction: Same as | Construction: Not Construction: Minor
Transportation |Gasification On average, approximately 100 proposed route applicable Approximately 900 workers would access the off-
personnel and 10 trucks would access site construction parking area daily. Approximately
the pipeline route daily during 150 off-site construction vehicles would deliver
construction. concrete, asphalt, and equipment to the site daily
during peak construction. Use of Ruth Street
during peak construction would degrade LOS from
E to F, which is the worst operating condition from
a traveler’s perspective.
Operation: Negligible Operation: Same as Operation: Negligible Operation: Negligible
Periodic maintenance of the ROW proposed route Approximately 14 Approximately 187 personnel would access the site
would include mowing and occasional additional personnel would |during operation. Approximately 81 one-way truck
maintenance activities that may require access the West Hastings trips would access the site daily to remove waste
access to buried portions of the utilities. research MVA area. materials or deliver materials.
Noise Construction: Construction: Minor Construction: Minor Construction: Not Construction: Minor
Included in LCCE Sound levels may exceed EPA and HUD |Impact similar to applicable Potential sound level assuming two simultaneous
Gasification guidelines at some residences during proposed route, 10 pile driving operations at edge of site during plant

pipeline construction. HDD activities
may need to be conducted in the evening
or weekends within 165 feet of a
residence or noise sensitive area, which
is prohibited by Calcasieu Parish and
Cameron Parish ordinances without a
variance.

residences within 50 feet
of the line instead of

eight.

construction (64 dBA) exceeds EPA day-night
average guideline Ly, of 55 dBA and ambient
background L., of 60 dBA. Sound level expected
to be barely perceptible due to industrial setting.

Sound levels from construction of the hydrogen and
water supply pipelines may exceed EPA and HUD
guidelines. For the water supply pipeline, HDD
activities may need to be conducted in the evening
or weekends within 165 feet of a residence or noise
sensitive area, which is prohibited by Calcasieu
Parish ordinances without a variance.
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Operation: Operation: Negligible Operation: Negligible Operation: Negligible Operation: Negligible
Negligible Noise would be generated from Noise would be generated | Sound levels from operation |Leucadia equipment estimated sound level at
The compressors equipment and vehicles used during from equipment and of'a small drill rig and nearest noise receptor would exceed the EPA Ly, of
contribute 49 dBA at |pipeline inspection and maintenance vehicles used during supporting equipment would |55 dBA but would not exceed the ambient
the nearest receptor  |activities. pipeline inspection and | most likely be imperceptible |background L.q of 60 dBA.
location. maintenance activities. due to industrial setting.
Wastes Included in LCCE Construction: Negligible Construction: Same as  |Construction: Not Construction: Negligible
Gasification Following HDD operations, the proposed route applicable Assuming no recycling of construction waste,
bentonite slurry would be recycled, approximately 2,640 cubic yards of nonhazardous
spread in upland areas as a soil waste and small quantities of hazardous waste
supplement, if permitted, or removed would be generated annually during the 3-year
and disposed of at a local permitted solid construction period, or less than 0.0002% of the
waste landfill. available landfill capacity in Calcasieu Parish.
Operation: Negligible Operation: Same as Operation: Negligible Operation: Negligible
Waste generation would be limited to proposed route Produced water and light Assuming no recycling, approximately 65,000 tons
periodic ROW maintenance activities sediment would be pumped |(75,000 cubic yards) of nonhazardous waste
including mowing of ground cover, into trucks and hauled off | generated annually during operation represents
clearing of vegetation, maintenance of site by a licensed contractor |0.6% of the total landfill capacity in Calcasieu
access and service roads, and servicing for disposal. Excess drilling |Parish. Approximately 1,500 cubic yards of
and monitoring of pipeline system mud would be collected and |potentially hazardous waste would be generated
components. stabilized in steel tanks and |annually during operation, or less than 0.03% of the
transported off site to a capacity of the hazardous waste landfills in
designated local solid waste |Calcasieu Parish.
landfill per Denbury’s
current operating practices.
Materials Construction: Construction: Minor Construction: Same as | Construction: Not Construction: Minor
Included in LCCE Construction would require materials proposed route applicable Construction materials would consist of concrete,
Gasification such as carbon steel pipe, valves, pumps, wood, fuel, and steel. Construction materials and
fittings, process materials, cathodic specialized construction equipment are readily
protection equipment, controls and available from in-state and regional vendors and
monitoring systems. Also, fuel, fabricators. Locally obtained materials would
lubricants, transmission fluids, and oils include crushed stone, sand, and lumber for the
would be required for the operation and proposed facilities and temporary structures.
maintenance of equipment and vehicles. Construction would require small volumes of
commercially available chemicals, including paints
and cleaners, and materials for operating and
maintaining vehicles and equipment (lubricants,
transmission fluids, oils).
Operation: Operation: Negligible Operation: Same as Operation: Negligible Operation: Negligible
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Table S$-3 Summary of Project-related Potential Environmental Impacts
Lake Charles CCS Project LCCE Gasification
(Proposed Action) (Connected Action)
CO2 Capture and Alternative CO2 West Hastings Research
Resource Area Compression Proposed CO: Pipeline Route Pipeline Route MVA Gasification Plant Site and Off-site Activities
Negligible Supercritical CO, which flows like a proposed route Materials used include fuels, | Petcoke, fluxant, fuel, aqueous ammonia, and
Methanol and liquid, would be transported via the oils, lubricants, corrosion chlorine would be the primary materials used.
propylene would be  |pipeline. Fuel, lubricants, transmission inhibitors, ready-mix Operation would use or produce industrial
the primary materials |fluids, and oils would be required for the concrete, gravel fill, chemicals, including aqueous ammonia, methanol,
used. CO, would be |operation and maintenance of equipment reinforcing steel, equipment |sulfuric acid, hydrogen, and fuels.
used or produced. and vehicles used for routine rentals, piping, fittings,
Operation would maintenance and monitoring of the valves, and welding
occur as an integrated |pipeline and pipeline system materials.
component of the components.
LCCE Gasification.
Human Health |/ncluded in LCCE Construction: Negligible Construction: Same as | Construction: Not Construction: Negligible
and Safety Gasification An estimated 1.08 OSHA-recordable proposed route applicable An estimated 84 OSHA recordable cases and 46

cases and 0.6 cases with days away
would be anticipated during the
construction of the CO, pipeline based
on national incidence rates and 250
employees during the peak construction
period. Based on fatality rates for
construction and extraction sector, the
fatality rate would be below one (0.01)
and no fatalities would be expected. It is
not expected that the public would be on
site or be exposed to chemical or
industrial hazards or contaminants that
would exceed public health standards.

Operation: Negligible

An estimated 1.35 OSHA-recordable
cases and 1.08 cases with days away
would be anticipated during a 30-year
life of the pipeline, based on national
incidence rates and the estimated number
of workers employed during operation of
the pipeline.

Operation: Same as
proposed route

Operation: Negligible
Potential health impacts on
workers would be typical
of those for the ongoing
commercial EOR operation
and commercial MVA
program.

cases with days away would be anticipated during
construction based on national incidence rates and
the estimated 900 construction workers employed
on site during peak construction. The public would
not have access to the constructions area. Vehicle
emissions would not expose sensitive receptors to
substantial pollutant concentrations.

Operation: Negligible

An estimated 62 OSHA-recordable cases and 34
cases with days away would be anticipated during
operation based on national incidence rates and the
estimated 187 workers employed during the 30-year
life of the plant. Based on fatality rates for
petroleum refineries, the fatality rate would be
below 1 (0.02) and no fatalities would be expected.
Air emissions of criteria pollutants and toxic air
pollutants do not cause or contribute to any
violation of the ambient air quality standards or
expose sensitive receptors to substantial pollutant
concentrations.
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S-5 Potential Cumulative Impacts

DOE addressed the impacts of the Lake Charles CCS project and LCCE Gasification plant
which, when added to the reasonably foreseeable impacts of other significant known or proposed
projects within the geographic area in accordance with the cumulative impact requirements of
NEPA (40 CFR 1508.7). Table S-4 identifies the reasonably foreseeable projects in the
study area. Development in the area includes the Lake Charles Harbor and Terminal
District, which is adjacent to the project site and is undergoing concurrent renovations, the
Sasol gas-to-liquids plant in Westlake, expansion of the Westlake Chemical Corporation’s
ethylene unit, the Trunkline LNG export terminal, and the Magnolia LNG export terminal.
In addition other DOE actions related to CO; sequestration and EOR are included in this
table.

DOE identified three cumulative effects issues as having high importance and three as having
intermediate importance. Air quality, CO, emissions, and surface water were considered to
have high importance. Air quality is of high importance because of the importance of air
quality on a local scale and CO; emissions role in climate change on a global scale. While
individual emissions from the proposed project or connected action do not individually warrant a
rating of high importance, the overall CO, emissions and their capture are important to the
project’s demonstration of an advanced technology that integrates CO, capture into an industrial
source and by confirming the sequestration of CO, in an underground formations in conjunction
with existing EOR operations. The proposed project and connected action would result in an
estimated loss of 92.36 acres of wetlands compared to a potential loss of 1,305 acres of
wetlands within the Bayou d’Inde watershed or along the Houston or Calcasieu rivers from
31 pending projects within Calcasieu Parish.

Geology and soils, biology, and traffic and transportation were considered to have
intermediate importance. The Lake Charles and Air Products projects would be designed
to capture, compress, and transport approximately 5.2 and 1 million tons, respectively, of
anthropogenic CO; each year during the 2-year West Hastings research MVA period for
use in Denbury’s ongoing commercial EOR operations. This volume represents
approximately 45% of the total estimated 28 million tons of CO; storage capacity of the
Hasting oil field (DOE 2010). The proposed injection volumes are well within the available
capacity. The cumulative potential loss of 5.8% of remaining forest in the Upper Calcasieu
River watershed and 0.3% within the Houston River watershed, would be considered
minor because the species of concern would likely move to adjacent forested areas with
suitable habitat. Of the reasonably foreseeable projects in the area, only the proposed
Sasol Westlake Gas-to-Liquids and the Westlake Chemical Corporation expansion
projects, which are located approximately 4 miles north, and 4 miles east, respectively of
the LCCE Gasification plant site, would have the potential to simultaneously use the same
roads as the gasification project. It is expected that the traffic generated by these projects
and the LCCE Gasification plant would use different Interstate 10 exits and different local
roadways to access the projects; therefore, the potential for cumulative impacts on traffic
and transportation from the combined projects would be negligible. The estimated vessel
traffic in the Port of Lake Charles from new projects combined with that from the LCCE
Gasification plant increases vessel traffic approximately 23.2% over the existing vessel
traffic; however, the incremental contribution would be less than 5%. The new projects in
the region represent a substantial expansion of the regional economy in terms of both
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employment and income. Construction wage rates and lodging prices in the region are
likely to rise and some shortages may occur if all of the planned projects are implemented
at once. However, the projects may not all occur concurrently. The proposed West Hastings
Research MV A program could have incremental positive impacts of helping to ensure the long-
term economic viability of CO, capture activities by confirming storage of CO; injected during
EOR operations. The research MV A program would provide additional, unique data on the
effectiveness of CO; sequestration in EOR operations that could help establish the
commercial viability of CO, capture and sequestration technologies throughout the Gulf
Coast region.

S-6 Conclusions

As with the development of any large industrial project, the construction and operation of the
Lake Charles CCS project, including the CO, capture facility, associated infrastructure and
pipelines, and injection and monitoring wells, would impact the surrounding environment. The
project could have beneficial impacts to regional socioeconomics and reduce greenhouse gas
emissions. During construction, the proposed project could have minor adverse impacts to soils,
surface water, biological resources, land use, noise levels, and traffic conditions; and could have
negligible impacts on the remaining resource areas. The LCCE Gasification plant—the
connected action—could have minor adverse impacts to surface water, biological resources,
cultural resources, land use, noise levels, and traffic; and could have negligible impacts on the
remaining resource areas during construction. During operation, the Lake Charles CCS project
(the proposed project) could have minor adverse impacts to geology and soils, surface water,
biological resources, cultural resources, land use, and traffic; and could have negligible impacts
on the remaining resource areas. Socioeconomic impacts from additional jobs created would be
minor and beneficial.

DOE’s proposed action 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 proposed action would advance the
ICCS program by providing financial assistance to a project able to achieve the program’s
objectives as established by Congress: demonstrating the next generation of technologies that
will capture CO, emissions from industrial sources and either sequester or beneficially use the
CO,. DOE believes that accelerated commercial use of these new or improved technologies will
help to sustain economic growth, yield environmental benefits, and produce a more stable and
secure energy supply. DOE also recognizes the controversies surrounding the continued
dependence on fossil fuels and the need to address the associated environmental and climate
change challenges related to their continued use. The Lake Charles CCS project would capture
and geologically store approximately 4.6 million metric tons per year of CO, per year averaged
over 30 years. DOE considers the technological advancement and commercialization of CCS as
an important component of maintaining energy supplies while minimizing environmental
impacts associated with using fossil fuel resources.
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Table S-4 Regional Projects Identified for Consideration in the Cumulative Impacts Analysis
Distance
from Site
Project (Owner) Location (miles) Status Description Additional Information
The Port of Lake Charles is the 117 largest seaport in the
U.S. The principal cargoes moving through the port’s
terminals are bagged rice, flour, and other food products;
forest products; aluminum; petroleum coke and other
petroleum products; woodchips; barites; and rutile. The
Lake Charles Harbor |Calcasieu . port identifies active development projects on its website. )
and Terminal District |Parish, LA 0 Ongoing. Current projects include a new, state-of-the-art export hitp://ererw. portle.com/ Aboutls.asp
grain terminal; and construction of a loop track system
inside the City Docks. This District is 200 square miles
in size and plans/promotes 200 ac site on the Calcasieu
River/GIWW and 350 ac Industrial Park East, with an
estimated S0 acres wetland impact.
Sasol expects to begin engineering and design work on
Sasol North America Oneoi . . d the gas-to-liquids facility during the second half of 2013.
Inc. - Gas-to-Liquids NEoIng engineering an Sasol stated it will make a final investment decision on | http://www.sasolgtl.com/page.php?page=w
Westlake, LA 4 design work scheduled to . R . . .
Plant , Lake Charles begin by middle of 2013 the plant in 2014, after the engineering and design estlake project
Chemical Complex cgin by middic o ' review is finished. The SASOL projects appear to be
co-located and may impact 743.26 acres of wetlands.
Westlake reported the expansion of the Petro- 2
Westlake Chemical Westlake. LA 4 Ongoing as of January ethylene unit at its complex in Lake Charles, and will http://www.westlake.com/fw/main/defaul
Corporation i 2013. increase ethane-based ethylene capacity by t.asp?DocID=68&reqid=1737789
approximately 230 to 240 million pounds annually.
Trunkline LNG Company, a subsidiary of Southern Union
Ongoing; submitted FERC |Company, has filed a request with FERC to begin the pre-
Lake Charles Export appliggtion in March 2012. ﬁling reyiew process to build and operate a natural gas
LNG Terminal Lake Charles, 5 Conditionally approved by lquefactlpn project in Lake Chgrles, Louisiana. The http://www.panhandleenergy.com/lakeChar
(Trunkline LNG) LA FERC to export LNG to project will take natural gas in its gaseous state and convert |les/lc_regulatory.asp
non-FTA countries on it into liquefied natural gas (LNG) for shipment to natural
8/2013. gas markets around the world. The project may impact
230 acres of forest and 120 acres of wetland.
Magnolia LNG, LLC is requesting long-term
Ongoing; submitted FERC |authorization to export to FTA countries, up to 4
application on December |million metric tons per annum of domestically produced
Magnolia LNG, LLC Lake Charles, 5 2012. Conditionally LNG from the proposed Magnolia LNG Terminal to be |http://www.magnolialng.com/IRM/conte
’ LA approved by FERC to located near Lake Charles, Louisiana. Magnolia nt/default.aspx
export LNG to FTA expects to make a final investment decision to move

countries on 3/2013.

forward with the project in late 2014, after it secures
permits and completes financing.
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Table S-4

Regional Projects Identified for Consideration in the Cumulative Impacts Analysis

Project (Owner)

Location

Distance
from Site
(miles)

Status

Description

Additional Information

Waller Energy
Holdings, LLC and
Waller LNG
Services, LLC,
(Waller Point LNG)

Cameron
Parish, LA

28

Ongoing; FERC
application submitted
October 2012.

Waller Point LNG seeks a long-term multi-contract
authorization to export domestically produced LNG up
to the equivalent of 58.4 billion cubic feet of natural gas
per year to FTA countries. Floating LNG export
terminal to be located along the Calcasieu River in
Cameron Parish, Louisiana. The project may impact S0
acres of wetlands.

http://www.marinelink.com/news/termin
al-facility-develop349173.aspx

Gasfin Development
USA, LLC

Cameron
Parish, LA

28

Ongoing; FERC
application submitted
January 2013.

Gasfin Development USA, LLC is requesting long-term
authorization to export to FTA countries up to 74 Bef
per year of natural gas domestically produced LNG
from a proposed floating mid-scale natural gas
liquefaction and LNG export terminal to be located
along the Calcasieu River in Cameron Parish,
Louisiana. The project may impact 35 acres of
wetlands.

http://www.gasfin.net/

Venture Global LNG,
LLC

Cameron
Parish, LA

28

Ongoing; FERC
application submitted May
2013.

Venture Global LNG, LLC is requesting long-term
authorization to export up to 244 Bef per year of
natural gas domestically produced LNG from proposed
floating mid-scale natural gas liquefaction and LNG
export terminal to be located along the Calcasieu River
in Cameron Parish, Louisiana. The project may impact
75 acres of wetlands.

http://venturegloballng.com/

Sabine Pass LNG
Export Terminal
(Chenier Energy)

Cameron
Parish, LA

46

Ongoing; FERC
authorization issued on
April 16, 2012.

Cheniere Energy proposes to install liquefaction services at
the Sabine Pass LNG receiving terminal in Cameron
Parish, Louisiana. Adding liquefaction capabilities will
transform the Sabine Pass terminal into a bi-directional
facility capable of liquefying and exporting natural gas in
addition to importing and regasifying foreign-sourced
LNG. The Sabine Pass site can readily accommodate up to
four LNG trains capable of processing approximately 2
billion cubic feet per day (Bcf/d) of natural gas. According
to SWG-2004-02523 permit, they are applying for
additional 58.4 ac wetland impact.

http://www.cheniere.com/Ing_industry/sabi
ne_pass_liquefaction.shtml

Cameron LNG Export
Terminal (Sempra
Energy)

Cameron
Parish, LA

47

Ongoing; FERC application
submitted April 2012.

Cameron LNG is obtaining approval from DOE to export
up to 12 million metric tons per year, or approximately 1.7
billions of cubic feet per day, of domestically produced
LNG to all current and future Free Trade Agreement (FTA)
countries. The project will also include a 21-mile
pipeline through coastal marsh and compressor station,
with an estimated 100 acres wetland impact.

http://cameron.sempralng.com/liquefaction
.html
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Table S-4 Regional Projects Identified for Consideration in the Cumulative Impacts Analysis
Distance
from Site
Project (Owner) Location (miles) Status Description Additional Information
Ongoing; FERC GPP seeks to export 15.6 million metric tons per year of
application submitted LNG (approximately 2.0 Bef/d of natural gas
August 2012. Granted equivalent) over a 25-year period commencing on the
Golden Pass Products | Jefferson 48 Authorization to Export |earlier of the date of first export or ten years from the htp://goldenpassproducts.cony
LLC County, TX LNG by Vessel from the |date the requested authorization is granted. A final : :
Golden Pass LNG investment decision will be made following government
Terminal to FTA Nations |and regulatory approvals. If developed, construction is
on September 2012. projected to take approximately five years to complete.
DOE awarded a financial assistance grant under the 2009
ARRA in the form of a cooperative agreement with Air
. Jefferson Produc?s and Chemicals, Inc. (Air Produc't s), as part of the http://www.airproducts.com/company/new
Air Products and Industrial Carbon Capture and Sequestration (ICCS) .
. County and . . . . s-center/2013/05/0510-air-products-
Chemicals, Inc. . 50 In operation. program. Air Products designed, constructed, and is
/Hastings Oil Field Brazoria operating a state-of-the-art system to capture CO, from its celebrates-t'exas-cgrbon-capture-
& County, TX P £ 4 pture -0 demonstration-project-achievement.aspx
’ steam methane reformers (SMR) located within the Valero
Port Arthur Refinery for use in CO, EOR at the Hastings
oil field.
DOE selected NRG for financial assistance award through
a competitive process under the Clean Coal Power
Initiative (CCPI) program to demonstrate CCS technologies
NRG Energy, Inc. / at coal-fired power plants. NRG is authorized to design, http://www.gpo.gov/fdsys/pkg/FR-2013-
W.A. Parish Post- . . construct, and operate a commercial-scale carbon dioxide |05-23/html/2013-12280.htm
. Jackson Ongoing. Texas PSD air - . . .
Combustion CO, County. TX 100 ermit issued on 12/2012 (CO2) capture facility at its existing W.A. Parish
Capture and Y5 P " |Generating Station (Parish Plant) in Fort Bend County, http://www.netl.doe.gov/publications/other
Sequestration Project Texas; deliver the CO2 via a new pipeline to the existing | s/nepa/index.html
West Ranch oil field in Jackson County, Texas, for use in
EOR operations; and demonstrate monitoring techniques to
verify the permanence of geologic CO2 storage
CE FLNG, LLC is seeking a long-term multi-contract
Plaquemines Ongoing FERC authorization to export domestically produced LNG up |http://ceg-
CEF LNG Parish, LA 110 application submitted to the equivalent of 389.6 billion cubic feet of natural Itd.com/template.php?page_ID=1370015

April 2012.

gas per year to FTA countries. Expected to be in
service by 1/2018.

183
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1.Introduction

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 DOE’s decision of whether to The National Environmental
provide such funding. The EIS was prepared in Policy Act (NEPA) requires that
accordance with the National Environmental Policy Act federal agencies prepare a

. detailed statement of
(NEPA) of 1969, as amended (NEPA; 42 U.S.C. 4321 et environmental impacts for

seq.), Council on Environmental Quality (CEQ) proposed actions significantly
regulations (40 CFR Parts 1500 to 1508), and DOE NEPA | affecting the human environment.

implementation procedures (10 CFR Part 1021).

1.1 DOE's ICCS Program

Carbon dioxide (CO,) is a greenhouse gas that is linked to global climate change. DOE’s
National Energy Technology Laboratory (NETL) oversees a program to develop technologies
that capture and store or beneficially use CO, that would otherwise reside in the atmosphere for
extended periods. These technologies for carbon capture and sequestration (CCS) have
significant potential to reduce CO, emissions and thereby mitigate global climate change, while
minimizing the economic impacts of the solution. The Industrial Carbon Capture and
Sequestration (ICCS) program specifically targets technologies to reduce man-made
(anthropogenic) CO, emissions from industrial sources.

Projects funded under the ICCS program are cost-shared collaborations between the government
and industry to increase investment in clean industrial technologies, CCS, and beneficial use
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 DOE.
The successful development of advanced technologies and innovative concepts that reduce
emissions of CO; is a key objective of the nation’s effort to help mitigate the effects of climate
change. The technologies included in the ICCS program have progressed beyond the research
and development stage to a scale that can be readily replicated and deployed into commercial
practice within the industry.

1.1.1 Legislative History

In Section 703 of the Energy Independence and Security Act of 2007 (EISA) (Pub. L. 110-140),
Congress directed DOE to “carry out a program to demonstrate technologies for the large-scale
capture of carbon dioxide from industrial sources.” Accordingly, DOE subsequently sought
applications in a funding opportunity announcement (FOA) entitled “Carbon Capture and
Sequestration from Industrial Sources and Innovative Concepts for Beneficial CO, Use” on June
8, 2009 (Financial Assistance Funding Opportunity Number DE-FOA-0000015, amended July
17, 2009) (DOE 2009). Congress appropriated funding for ICCS in the American Recovery and
Reinvestment Act of 2009, Public Law 111-5 (Recovery Act) to stimulate the economy and
reduce unemployment, in addition to furthering DOE’s existing CCS objectives. Accordingly,
special consideration was given to projects that promote job creation, job preservation, and
economic recovery in an expeditious manner.
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Section 703 must be understood in the context of Section 702 of the same law and Section
963 of the Energy Policy Act of 2005 (EPACT) because Section 703 references the “field
testing validation activity under section 963 of EPACT as amended by Section 702.”
Section 963 of EPACT 2005 established a carbon capture and research and development
program at the Department of Energy. Section 963 was substantially amended, however,
by Section 702 of EISA 2007. Significantly, Section 702 retitled Section 963 by striking the
term “Research and Development” and inserting “And Sequestration Research,
Development, and Demonstration.” Section 702 further provided for significant guidance
to DOE under Section 702(c) by providing significant programmatic authorizations for,
among other things, “Field Validation Testing Activities”, involving carbon dioxide
injection and monitoring, mitigation, and verification operations in a variety of candidate
geologic settings, including operating oil and gas fields. There is no statutory requirement
for DOE to impose CO, monitoring requirements at other points in the project, such as at
the industrial source.

With regard to monitoring requirements, DOE designed the FOA to reflect the laws
governing the program. These requirements are represented both in the selection criteria
and in the instructions on data reporting requirements. Among the selection criteria are
instructions related to sequestration and monitoring, verification and accounting (MVA)
(DOE 2009):

“Quality and adequacy of the Applicant’s approach to sequestration of carbon dioxide
with regards to: information supporting coordination with a purchaser or supplier or
user of carbon dioxide, coordination with a large-scale sequestration test, or other
method demonstrating the project’s capability to sequester carbon dioxide;
identification of technical issues with the approach that must be resolved to confirm the
approach as a viable option for widespread sequestration, and the approach to
resolving these issues; information on the sequestration site and geologic formations
including oil-bearing reservoirs to support the ability of the approach to adequately
sequester carbon dioxide; plans and description of monitoring, verification, accounting
for the CO, sequestration site.”

Additionally, the FOA provides the following selection criteria and reporting requirements
related to capture:

“Discussion of the degree to which the project makes progress toward capture of 75%
of the CO, from the treated stream comprising at least 10% CO, by volume that would
otherwise be emitted and adequacy of the proposed project scale for demonstrating the
impact of CCS on plant operations (staffing, auxiliary systems integration, space),
economics (capital investment and operating costs), and performance (power and steam
requirements); The CO, capture, sequestration, and emission values shall be reported
on metric tons per hour and metric tons per year basis under normal operating
conditions. The CO, capture and sequestration percentages shall be calculated based
on the total carbon dioxide, present in the treated stream, including low-concentration
(10% to 50% by volume) CO, gas streams which would otherwise be released into the
atmosphere as industrial emission of greenhouse gas. The following shall be provided:
chemical composition and flow rate (tons per hour) of the captured CO, stream, plant
operating efficiency with and without CCS, and tons of CO, sequestered per dollar of

1-2



DOE/EIS-0464 Lake Charles CCS Project
Final Environmental Impact Statement 1. Introduction

CCS capital cost and per dollar of CCS operating cost (on an annual basis).” Should
Leucadia fail to satisfy the terms and conditions of the Cooperative Agreement, DOE
could withhold federal funding or seek other remedies within DOE’s legal authorities.

1.1.2 Project Selection Process

DOE’s two specific objectives identified in the FOA were Technology Area 1—Large-Scale
CCS Projects from Industrial Sources; and Technology Area 2—Innovative Concepts for
Beneficial CO, Use. Technology Area 1 focuses on the demonstration of advanced technologies
that capture and sequester CO, emissions from industrial sources into underground formations or
put the CO, to beneficial use in a manner that permanently prevents it from entering the
atmosphere. Technology Area 1 includes expanding CO, use in enhanced oil recovery (EOR)
and obtaining information on the cost and feasibility of deploying sequestration technologies.
Under the FOA, DOE sought projects with technologies that have progressed beyond the
research and development stage to a point of readiness for operation at a scale that, if successful,
could be readily replicated and commercially deployed. The proposed Lake Charles Carbon
Capture and Sequestration Project (Lake Charles CCS project) was one of three projects DOE
selected under Technology Area 1, as shown on Figurel.1-1. The proposed Lake Charles CCS
project and the Air Products and Chemicals, Inc. Demonstration of CO, Capture and
Sequestration of Steam Methane Reforming Process Gas Used for Large Scale Hydrogen
Production (DOE/EA-1846) project would both sequester CO, emissions in a portion of the
Hastings oil field in Texas at an existing EOR operation.

Project Locations for ICCS Area 1
L arge-Scale Industrial Carbon Capture & Sequestration

Archer Daniels Midland;
Industrial Power & Ethanol;
Saline, Dehydration
Decatur, IL

—

Air Products, H,
Production; EOR, VSA
Port Arthur, TX;

Leucadia Energy;
Methanol; EOR,
Rectisol;
Lake Charles, LA

D Project; Leg
Industry Type / Product;
Sequestration Type,

CO, Capture Technology,
Location

Figure 1.1-1 Project Locations for ICCS Technology Area 1

end

DOE initially selected 12 applicants who met the minimum eligibility requirements for the FOA
and the objectives of the ICCS program. The initial selection process was followed by a project
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definition phase, in which applicants could further develop their plans. This project definition
phase was followed by an opportunity for continuation applications and a second selection
process. Eight applicants applied for a continuation of co-funding for their project.

For these eight applications, DOE documented the potential environmental consequences of each
project that met the eligibility requirements in an environmental critique and summarized the
results in a publicly available environmental synopsis (see Appendix A). DOE prepared this
synopsis in accordance with DOE’s NEPA regulations (10 CFR Part 1021). Through this review
process, DOE considered both the potential environmental consequences and the ability of each
project to meet the purpose of and need for action. DOE used the procedures established in its
NEPA regulations, specifically those in 10 CFR 1021.216, to identify and consider the potential
environmental impacts of the eligible projects in making its selections. The environmental
critique and preliminary NEPA determinations for each project were provided to the selecting
official for consideration during the selection process. DOE must complete a separate,
independent, project-specific NEPA analysis for each of the three selected projects before
making a final decision on funding, as described in Section 1.5.1 below.

The DOE decision on whether to provide the balance of the funding will depend on the
NEPA process and a technical and financial evaluation of the progress of the Lake Charles
CCS project at the end of the design phase. If DOE decides to proceed with the
construction and operation phases, the funding will be available as long as Leucadia
executes the current plan with the full intention of achieving the goals outlined in their
proposal (including the goals for carbon capture), and as long as the data necessary to
evaluate technical success of the project is provided.

1.2 DOE'’s Proposed Action

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:

m the planning, design, permitting, equipment procurement, construction, startup, and
demonstration of the CCS technology,

m an 11.9-mile CO, pipeline connecting the plant to the existing Green Pipeline, and

m aresearch monitoring, verification, and accounting (MVA) program that would provide an
accurate accounting of approximately 1 million tons of stored CO, and a high level of
confidence that the CO, injected through the existing, commercial EOR process will remain
sequestered permanently in a portion of the West Hastings oil field.

DOE’s contribution of $261.4 million would constitute about 60% of the total development and
capital cost of the CCS project, which is estimated to be $435.6 million (2010 dollars). The
proposed project would further the objective of the ICCS program by demonstrating an advanced
technology that integrates CO; capture into an industrial source and by confirming the
sequestration of CO; in an underground formations in conjunction with existing EOR operations.
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The Lake Charles CCS project would contribute significantly to a number of DOE program goals
stated in the FOA, including the large scale capture and sequestering of over 4 million tons of
CO; per year and performing research-focused MVA on over 1 million tons per year of CO,.
Because of the construction schedule of the LCCE Gasification plant, it would not be possible to
complete a research MV A program of significant duration using CO, from LCCE prior to the
September 30, 2015, deadline for expenditure of Recovery Act funds. Therefore, to ensure that
adequate research MVA data is received, DOE would allow Leucadia to conduct the research
MVA portion of the Lake Charles CCS project starting in 2013 by monitoring CO, from
alternate sources. Leucadia and Air Products would jointly fund the research MVVA program
performed at the West Hastings oil field. This research MVVA program at the West Hastings oil
field would consist of over 2 million tons/year of CO,, with both Leucadia and Air Products
receiving credit for at least 1 million tons/year and funding half of the non-DOE cost share.

Upon operation of the Lake Charles CCS project, Leucadia would provide DOE with
information necessary to determine whether the commercial-scale technology operations at the
LCCE Gasification plant are making progress toward 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.

1.3 Purpose and Need for DOE Action

The purpose and need for DOE 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: demonstrating the next generation of technologies that will capture CO,
emissions from industrial sources and either sequester or beneficially use the CO,. The proposed
project was selected under the ICCS program as one in a portfolio of projects that would
represent the most appropriate mix to achieve programmatic objectives and meet legislative
requirements.

This proposed project would help DOE, through the ICCS Congress, through the Energy

Program, meet its congressionally mandated mission to Independence and Security Act of
expedite and carry out large-scale testing of CO; 2007, directed DOE to expedite
sequestration systems. The proposed project would and carry out large-scale testing of
demonstrate the use of advanced technologies to capture CO, sequestration systems in

. . . . range of geologic formations,
CO; emissions from an industrial source and sequester including the expansion of CO,

them as part of an enhanced oil recovery (EOR) operation. EOR to new settings, while

The project would also provide information on the cost and | providing information on the cost
feasibility of deploying sequestration technologies. A and feasibility of deployment of
successful demonstration of the Rectisol-based carbon- sequestration technologies.
capture technology with beneficial use of the CO, at an
existing oil field would also generate technical, environmental, and financial data from the
design, construction, and operation of the CO, capture facility, pipeline, and CO, monitoring
facilities at the oil field. These data would be used to evaluate whether the deployed
technologies could be effectively and economically implemented at a commercial scale.

. . The Lake Charles CCS project
1.4 Leucadia’'s Proposed Project would demonstrate (1) advanced

Leucadia’s Lake Charles CCS project involves the capture | technologies that capture COzand
and sequestration of CO, from Lake Charles Clean Energy, (2f) Eer(';”g”?r,‘t Sto&age of a pfort'O“
LLC (LCCE Gasification plant), a petroleum coke ofthe CO, Injected as part o

e - . . . existing EOR operations.
gasification plant to be constructed in Calcasieu Parish,
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adjacent to the Port of Lake Charles, Louisiana. Leucadia’s LCCE Gasification plant would not
receive co-funding from DOE. The Lake Charles CCS project includes:

m Capture and compression of CO, emissions at the LCCE Gasification plant;

m Transport of CO, via a new pipeline that will connect to the existing Green Pipeline and to
existing EOR operations at the West Hastings oil field in Texas; and

m A research MVVA program 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 a portion of the West Hasting oil field through existing EOR
operations.

Leucadia would capture and compress CO, from the LCCE Gasification plant. Denbury
Onshore, LLC (Denbury), is a subcontractor to Leucadia for the transport of CO, and for
conducting the MVA activities.

The LCCE Gasification plant would convert petroleum coke into syngas to produce
methanol, hydrogen gas, and sulfuric acid, as well as CO,. Leucadia would sell the
methanol under long-term contract to BP Products North America and other commercial
entities. Methanol is used as a feedstock for other chemicals and products. The hydrogen
produced by LCCE Gasification plant would be sold to Air Products under long-term
contract and Air Products will in turn provide that hydrogen to its customers on the Gulf
Coast. The sulfuric acid produced by the LCCE Gasification plant would be sold to a large
commodities trader. Sulfuric acid is used as a process chemical (acidulating agent, catalyst,
dehydrating agent). The fertilizer industry accounts for the majority of sulfuric acid
demand with the balance absorbed by oil refinery alkylation, metals production, and
general chemical applications.

Each of the components of the project is described in detail in Chapter 2, The Proposed Action
and Alternatives.

1.5 Scope of the Environmental Analysis

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 by the responsible agency describing: (1) the potential environmental impacts
of the Proposed Action; (2) any adverse environmental effects that cannot be avoided should the
proposal be implemented; (3) alternatives to the Proposed Action, 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 Action 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).

DOE identified the scope of this EIS based on internal planning and analysis, consultation with
federal and state agencies, and the public scoping process. This EIS identifies and analyzes the
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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 DOE’s no-action alternative.

This EIS identifies and analyzes the potential impacts of the most current design information
available for the West Hastings research MVVA program. As described in Section 1.1.1, DOE
also selected for funding under the ICCS Program the Air Products’ project: Demonstration of
CO, Capture and Sequestration of Steam Methane Reforming Process Gas Used for Large-Scale
Hydrogen Production. Air Products would capture CO, from existing hydrogen production
plants, transport the CO, to the existing Green Pipeline and ultimately to the West Hastings oil
field. Denbury is a subcontractor to Air Products and will share responsibility for conducting the
research MVA activities. DOE completed an Environmental Assessment (EA) for the Air
Products CCS project in June 2011, including the research MV A program that would be jointly
funded by Leucadia and Air Products (DOE/EA 1846). In that EA, DOE described the existing
environment and analyzed impacts to air quality, water resources, land use, geology and soils,
biological resources, cultural resources, socioeconomics, environmental justice, and human
health and safety. Since the release of the Air Products EA in 2011, Denbury completed
additional design work and additional information is now available on the research MVA
program. Because the Air Products ICCS project is proceeding and the West Hastings MVA
would be jointly funded by Air Products, some activities and impacts from the West Hastings
MVA program have already occurred. This EIS reflects the most current design information
available for the West Hastings research MVVA program.

This EIS identifies and analyzes the potential impacts of the most current design information
available for the LCCE Gasification plant. Some activities and impacts from the site
preparation activities have already occurred and are also evaluated. A jurisdictional wetland
determination was conducted by the USACE New Orleans District as part of a USACE permit
approval for site development. Based on the wetland delineation and USACE jurisdictional
determination, the Port of Lake Charles received a permit, issued on August 18, 2008, to
construct a facility on the 70-acre LCCE Gasification plant site. The LCCE Gasification plant
site contained 26.2 acres cypress-tupelo and emergent freshwater marsh, along with 2,200 linear
feet of riverine shoreline (URS 2010). Cultural resource surveys performed in 2009 identified
Site 16CU29, a prehistoric shell midden site, dating to ca. 100 B.C. to A.D. 700 (Handly 2009).
Results of the field assessment indicated that the area in the vicinity of the archaeological site
appeared “to have been heavily impacted by storm surge associated with Hurricanes Rita (in
2005) and Ike (in 2008), as represented by the significant amount of debris that was deposited in
the project area” (Handly 2009). The Louisiana State Historic Preservation Office(r) (SHPO)
concurred that Site 16CU29 was not eligible for the National Register of Historic Places (NRHP)
and that no further investigations were necessary (Hutcheson 2009). Site preparation activities
for the LCCE Gasification plant, including clearing and grading, began in January 2010.

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. The existing Green Pipeline
is an approximately 325-mile, 24-inch-diameter CO, pipeline that originates in Jackson Dome,
Mississippi, extends westward from near Donaldsonville, Louisiana (south of Baton Rouge), to
the West Hastings oil field, and other locations in Texas (Denbury 2011). The Green Pipeline

1-7



DOE/EIS-0464 Lake Charles CCS Project
Final Environmental Impact Statement 1. Introduction

transports CO, to the West Hastings oil field at volumes up to 800 million standard cubic feet per
day (MMSCFD). This CO; is obtained from anthropogenic (man-made) sources and natural
sources (the Jackson Dome, an underground structure containing CO,) (Denbury 2011). The
Green Pipeline was constructed independent of the proposed project, and affiliates of Denbury
would continue to operate the Green Pipeline regardless of DOE’s decision on the proposed
action. Denbury uses CO, from the Green Pipeline for EOR operations at several oil fields along
the southeast Texas Gulf Coast, including the West Hastings oil field (DOE 2011). The CO,
from the Lake Charles CCS project would supplement or replace other anthropogenic CO, and
naturally occurring CO, taken from the Jackson Dome and used for the existing EOR operation
at the West Hastings oil field.

Denbury began CO; injections in Block A of the West Hastings oil field on December 16, 2010
(DOE 2011). Denbury’s existing commercial EOR operations and associated commercial
monitoring activities are independent of the proposed project and would occur regardless of the
proposed project and DOE’s decision on the proposed action. 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. Therefore, these commercial EOR operations and activities are not within the
scope of this EIS.

The NEPA review process includes several opportunities for public input during the preparation
of the Draft EIS and Final EIS and is summarized in the flow diagram shown on Figure 1.5-1.
DOE distributes the Draft EIS to interested parties and publishes a Notice of Availability (NOA)
in the Federal Register. EPA publishes a separate NOA. Beginning with publication of the EPA
NOA, there is a 45-day public review and comment period on the Draft EIS. During this period,
DOE holds public hearings to solicit public comments on the Draft EIS. DOE addresses all
substantive comments received on the Draft EIS, both individually and collectively. DOE then
prepares a Final EIS for distribution to the public and other stakeholders. Upon DOE’s
distribution of the Final EIS, the EPA publishes the NOA in the Federal Register, at which point
DOE observes a minimum 30-day waiting period before issuing an agency decision. Upon
completion of the waiting period, DOE publishes a Record of Decision (ROD) in the Federal
Register stating the agency’s decision as to whether to provide financial assistance for the Lake
Charles CCS project and documents any special requirements and mitigation measures, if
necessary.

1.5.1 Scoping Process and Public Participation Activities

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). The NOI initially informed the
public about DOE’s proposed action and Leucadia’s proposed project; announced the public
scoping meetings; solicited comments for DOE’s consideration regarding the scope and content
of the EIS; provided notice that the proposed project may involve impacts on floodplains and
wetlands; and invited those agencies with jurisdiction by law or special expertise to participate as
cooperating agencies in the preparation of this EIS.

Following publication of the NOI, DOE notified the stakeholders of the Lake Charles CCS
project through: (1) newspaper notices published in the affected communities on April 29, April
30, May 1, and May 8, 2011; (2) a mailing of 100 postcards on May 2, 2011, to local, state, and
federal elected officials and agencies with jurisdictional interest in the project; and (3) posting of
all public notifications on Regulations.gov, a federal government website.
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Figure 1.5-1 NEPA Process Flow Chart

The scoping period began with the publication of the NOI on April 29, 2011, and concluded on
May 29, 2011. No late comments or requests to extend the comment period were received. 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. The scoping
meetings were a combination of open information exchange and formal public comment. DOE
and third-party contractor staff were available for informal discussions with the public from 5:00
P.M. to 7:00 p.Mm. prior to the formal public comment session, which convened at 7:00 p.Mm.

1.5.2 Resource Areas Considered and Issues Identified During the Scoping
Process

DOE initially identified the following environmental resource areas for consideration in the EIS.

This list was not intended to be an all-inclusive or predetermined set of resources to be assessed

for potential environmental impacts.

Historic and cultural resources
Geology and soils

Public health and safety issues
Socioeconomics
Environmental justice

Noise

Cumulative effects

Air quality resources
Climate change

Water resources
Infrastructure and land use
Solid wastes

Ecological resources
Floodplains and wetlands
Transportation and traffic
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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. DOE reviewed
and evaluated the written and oral comments 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 following:

m Purpose of and need for the project: Commenters expressed concern that the CO, being
captured would not generate enough economic benefit to justify the federal funds being used
for the proposed project.

m Description of the project: Commenters were concerned with the change from the
production of syngas to the production of methanol in the initial project description that was
submitted to DOE. Several commenters expressed concern that Leucadia had neither defined
the origin of the petroleum coke nor named the purchaser of the methanol. Commenters
were concerned about the specific equipment and daily use of the equipment at the EOR
operation, as well as the duration and extent of oil recovery operations.

m Air quality: Commenters were concerned with impacts of air emissions from the
gasification plant, the transportation of petroleum coke, the expansion of EOR operations,
and the ozone non-attainment status of Calcasieu Parish.

m CO; capture and sequestration: Commenters were concerned that capture and
sequestration was not proven and were unclear on the amount of CO, that would be captured,
and whether overall CO, emissions would be reduced, because the CO, would be used to
produce more oil.

m  Socioeconomics: Commenters expressed concern about using available local labor during
construction and operation of the proposed project and ensuring that workers are paid a fair
wage and the balance of environmental impacts with economic benefits.

m Contamination of land and water resources: Several commenters expressed concern
about existing and potential water, soil, and air contamination in the area of the EOR
operations and the LCCE Gasification plant and the need to assess the current contamination
before the proposed project moves forward. They also were concerned about a potential
break in the existing Green Pipeline and subsequent CO, contamination of local drinking
water.

m  Wetland and waterbody impacts: Commenters expressed concern about impacts on
wetlands from the expansion of the CO, EOR operation, as well as the loss of wetlands due
to the construction of the LCCE Gasification plant and the proposed CO, pipeline.
Commenters requested information on the water use and wastewater discharges from the
LCCE Gasification plant and impacts to the Calcasieu River.

m Safety: Commenters expressed concern about potential health and safety risks from a
rupture of the CO; pipeline and what constituents would be in the pipeline, from well failures
in the EOR operation, and from induced earthquakes.
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m Alternatives: Commenters expressed concern related to alternatives regarding the siting of
the LCCE Gasification plant, the use of alternative technologies to reduce air pollution, and
alternatives to the CCS technology design or operations to increase the percentage of CO,
sequestered.

m Cumulative impacts: Commenters were concerned with the cumulative impacts of this
project in combination with other projects along the existing Green Pipeline for which DOE
may be providing funding, including noise, traffic, air quality, importation of petroleum
coke, and the capacity of the Green Pipeline to accept additional CO..

1.5.3 Alternatives Considered

NEPA requires that an EIS evaluate the range of reasonable alternatives to an agency’s proposed
action. The range of reasonable alternatives encompasses those alternatives that would satisfy
the underlying purpose and need for agency action. Projects included in the ICCS program are
those that best demonstrate advanced CCS technologies that are ready for use at a demonstration
scale. Once demonstrated, those technologies would be ready for deployment at a commercial
scale.

DOE will evaluate the project as proposed by Leucadia, any alternatives still under consideration
by Leucadia (e.g., alternative pipeline routes proposed for the project), and DOE’s no action
alternatives. This EIS briefly describes alternatives previously considered by Leucadia in
developing the proposed project; however, DOE does not plan to further 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 portions 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 MVVA 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 MVVA program
under a separate project agreement.
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1.5.4 Incomplete and Unavailable Information

CEQ regulations provide for the inclusion of uncertainties in the EIS analysis, and state that
“(w)hen an agency is evaluating reasonably foreseeable significant adverse effects on the human
environment in an EIS and there is incomplete or unavailable information, the agency shall
always make clear that such information is lacking” (40 CFR 1502.22).

Generally, future permit applications would include detailed plans for minimizing potential
impacts to environmental resources, particularly protected species and habitats, including
wetlands and waterbodies. Agencies issuing permits would require mitigation to fully offset the
impact.

Certain project components are still in design or development and therefore have not been fully
surveyed in the field. These components include the LCCE Gasification plant construction
equipment laydown area/methanol and sulfuric acid storage area and the water supply and
hydrogen pipeline corridors. Leucadia would lease up to 40 acres within a 120-acre parcel
along Bayou D’Inde Road from the Port of Lake Charles to use as the construction
laydown and storage area. The Port is in the process of acquiring portions of the 120-acre
parcel. The Port will own the entire parcel, of which Leucadia will lease up to 40 acres.
The Port will be responsible for the Section 404 permitting and associated mitigation for
the entire site. The Port is in the process of acquiring the property; therefore,
environmental field studies to characterize the site have not been conducted. All required
surveys, including cultural resources and protected species, will be performed as part of
the permitting process before any construction begins on site. Since the 40 acres within this
parcel to be allocated by the Port for the LCCE Gasification plant construction equipment
laydown area/methanol and sulfuric acid storage area has not been specified, DOE assessed
the total 120 acres in this EIS for potential impacts. A desktop study was conducted and
used to qualitatively assess potential impacts for this EIS. Due to the lack of specific
information on the water supply and hydrogen pipeline corridors, neither field studies to
characterize the routes nor detailed assessments of impacts were possible. However, readily
available information on area characteristics was assembled, and potential impacts were
qualitatively assessed to the extent possible. The need for access roads to support linear facilities
construction has not been studied, so an assessment of potential impacts that would be associated
with new or upgraded roads was not possible for this EIS. Despite these limitations, the existing
characteristics of the unsurveyed areas and potential impacts within them because of project
related construction would likely be similar to those described in greater detail for the surveyed
areas due to similar topographical, ecological, and land use characteristics. Future construction
areas would require further characterization of ecological and cultural resources. These further
studies would occur closer in time to when construction would occur. For purposes of
complying with NEPA, a qualitative assessment using the best information available has been
made in this EIS.

1.6 Comments on the Draft Environmental Impact Statement

A brief summary of the public comment process and the major comments on the Draft EIS is
provided in the following sections. Appendix H contains a more detailed description of the
public hearings and the public notification, comment, and response process.

1-12



DOE/EIS-0464 Lake Charles CCS Project
Final Environmental Impact Statement 1. Introduction

1.6.1 Public Hearing and Opportunities to Comment

DOE distributed the Draft EIS on May 2, 2013, to the elected officials, agencies, Native
American tribes, organizations, and members of the public identified in the distribution list found
in Chapter 9. DOE filed the Draft EIS with EPA and EPA's NOA was published in the Federal
Register on May 10, 2013 (78 Federal Register 27374). EPA's notice started the 45-day
comment period on the Draft EIS, which ran from May 10, 2013, to June 25, 2013

On May 14, 2013, DOE published its own NOA for the Draft EIS (78 Federal Register
28205) and announced its plans for two public hearings at two locations: Westlake City
Hall in Westlake, Calcasieu Parish, Louisiana, on June 4, 2013, and Berry Miller Jr. High
School in Pearland, Brazoria County, Texas, on June 5, 2013. These hearing locations were
selected based on their proximity to the project, venue size, and venue availability. DOE
published advertisements for the Draft EIS public hearings in two local newspapers in
Louisiana and three local newspapers in Texas on May 20, 2013. Copies of the
advertisements and affidavits of publication are provided in Appendix H.

Both hearings began with an informal open house from 5 p.m. to 7 p.m. During this time,
attendees had the opportunity to review fact sheets and view table top displays describing
the NEPA process and the Lake Charles CCS project. Leucadia personnel were available
at the displays to discuss the project. DOE personnel and support staff were on hand to
greet attendees, outline the meeting agenda, answer questions, and invite all attendees to
provide comments in written or verbal form. Attendees wishing to provide oral comments
were directed to the sign-in table. Comment forms were made available to all attendees to
provide written comments at the hearing or via facsimile or mail after the hearing. In
addition, attendees could request a copy of the Final EIS in various format options.
Collectively, 27 members of the public attended the public hearings in the two locations.

The open house was followed by a formal presentation at 7:00 pm given by DOE and
Leucadia representatives who explained DOE’s role, the Lake Charles CCS project, the
NEPA process, and the ways in which the public could submit comments on the Draft EIS.
After the formal presentation, the public was invited to give verbal comments. A court
reporter was present at the meeting to document the presentation and the verbal comments
for the project record.

1.6.2 Overview of Public Comments

Appendix H provides a complete summary of the public hearings for the Lake Charles
CCS project, copies of the transcripts from the public hearings and all oral, emailed, faxed,
and mailed comments, the names of commenters, DOE's methodology for responding to
public comments, and DOE’s responses to the comments. In preparing the Final EIS, DOE
considered all comments received on the Draft EIS individually and collectively. Eighteen
individuals, agencies, and nongovernmental organizations provided comments on the Draft
EIS. The types of comments received are briefly described below:

m Purpose of and Need for the Project: Commenters expressed support and concern for
the economic benefit of the project and the use of federal funds, including whether the
project would be built without funding, the economic viability of the project, the reuse
of petroleum coke, and enhanced energy security.
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m Description of the Project: Commenters were concerned that the amount and types of
wastes generated were not correct. Commenters recommended obtaining necessary
permits for construction and operation with regard to wetlands, road crossings, and
waste management.

m Alternatives: Commenters expressed concern with the process for selecting projects for
funding and recommended that the EIS evaluate the impacts of not capturing CO, from
the project.

m  Air Quality: Commenters were concerned with impacts of air emissions during
construction, air emissions from the gasification plant, the transportation of petroleum
coke, and the impacts on ozone non-attainment status of Calcasieu Parish.

m Biological Resources: Commenters expressed concern with descriptions of the
evaluation of impacts to protected species including the red cockaded woodpecker, the
bald eagle, the Louisiana Black Bear and the Texas horned lizard, and the loss of
forests. Commenters recommended that the status of protected species be considered
again prior to construction.

m CO; Capture and Sequestration: Commenters requested clarification on the amount of
CO; that would be emitted and captured, and the monitoring of the CO; throughout the
process. Commenters expressed concern that the capture technology was unproven,
and questioned the success of sequestration in the EOR process and the potential for
induced seismic activity.

m Cultural Resources: Commenters recommended coordination with state-recognized
tribes.

m Environmental Justice: Commenters expressed concern with the identification of
environmental justice communities and that the community of Mossville was not
adequately considered.

m  Socioeconomics: Commenters expressed support for the investment in the community
and Leucadia’s efforts to use local contractors. Commenters expressed concern that
the economic benefits were short term.

m Scope of the EIS: Commenters expressed concerns on issues outside the scope of the
EIS, including monitoring of the Green Pipeline, CO, emissions from use of oil, CO,
emissions from the use of methanol, and the existing commercial EOR operation.

m  Wetlands and Water Bodies: Commenters expressed concerns about the volume of
water needed and the potential for droughts, impacts on floodplains, and the permitting
process for wetland impacts. Commenters recommended additional measures to avoid
impacts on wetlands and water bodies.

m Health and Safety: Commenters expressed concern about potential health and safety
risks from chemicals, the location of the methanol and sulfuric acid storage area, a
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rupture of the CO, pipeline, well failures in the EOR operation, and the process for
responding to emergencies, including hurricanes.

m Cumulative Impacts: Commenters were concerned with the cumulative impacts of this
project in combination with other projects regarding ship traffic, air quality, the
expansion of EOR operations, and climate change. Commenters noted that additional
projects were in development in the region and they should be considered in this EIS.
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2. Proposed Action and Alternatives

2.1 DOE’s Proposed Action
DOE’s proposed action is to provide approximately $261.4 million in cost-shared financial
assistance to Leucadia for the Lake Charles CCS project that would:

m Capture and compress CO, at the LCCE Gasification plant in Calcasieu Parish, Louisiana,

m  Transport CO, via a new 11.9 mile-long pipeline that would connect to the existing Green
Pipeline, which extends across Louisiana and into Texas, and

m Implement a research MV A program in a portion of the West Hastings oil field in Texas to
demonstrate and study CO, sequestration through existing EOR operations.

The total cost of the project is approximately $435.6 million.

As detailed in Section 2.2 below, Leucadia’s proposed project .

1d further the obiecti £fDOE’s ICCS b This EIS evaluates the
wou 1t .ert ¢ objective o : S > program Dy environmental and social
demonstrating advanced technologies that integrate CO, capture | impacts of DOE providing
at industrial sources and monitor the sequestration of CO; in financial assistance for the
underground formations. Lake Charles CCS project.

2.2 Description of 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 in the permanent sequestration of a portion of the CO; injected
during existing enhanced oil recovery (EOR) operations.

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). Leucadia
would build, own and operate LCCE Gasification plant, a petroleum coke (“pet coke™)
gasification facility in Calcasieu Parish, adjacent to the Port of Lake Charles, Louisiana. The
LCCE Gasification plant and the Lake Charles CCS project are described further below. Figure
2.2-1 illustrates the general locations of the Lake Charles CCS project, the LCCE Gasification
plant—the connected action, as described in Section 1.5—and the existing commercial EOR
operations. The primary components of Leucadia’s proposed project are:

1. LCCE Gasification Plant (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.
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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. The Lake Charles CCS project
would be designed to capture approximately 5.2 million tons per year of CO; 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, 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 West Hastings research MV A program would monitor for
possible CO, leakage 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. The West Hastings research MVA
program would also measure and analyze several geophysical parameters in an effort to
detect or map CO, movement. The West Hastings research MV A 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,.

2.3 Project and Technology Descriptions

The following sections describe the components of Leucadia’s LCCE Gasification plant and
Lake Charles CCS project, including locations and an overview of major equipment and
processes.

2.3.1 LCCE Gasification Plant (Connected Action)

LCCE Gasification would convert petroleum coke into syngas 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. Figure 2.3-1 shows the location of the gasification plant and associated off-site facilities.
The facility would be located on an approximately 70-acre parcel of previously undeveloped
land leased from the Lake Charles Harbor and Terminal District (Port of Lake Charles). The
parcel is located on the west bank of the Calcasieu River, adjacent to Bulk Terminal No. 1, in
southern Calcasieu Parish, Louisiana. The area is zoned heavy industrial, and the proposed
operations are compliant with this designation. Adjoining and surrounding properties are
occupied by the Citgo Refinery, the City of Sulphur’s wastewater treatment plant, Halliburton
Energy Services, Louisiana Pigment Company, Basell USA, the Port of Lake Charles Bulk
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Terminal No. 1, and the Lake Charles Coke Handling Terminal (jointly owned and operated by
ConocoPhillips and the CITGO Petroleum Corporation).

Leucadia selected the site based primarily on its access to petroleum coke and available land and
proximity to customers for the products of LCCE Gasification (Leucadia 2012a). Leucadia
previously obtained many of the necessary environmental permits and approvals for construction
and operation of the LCCE Gasification plant; chapter 6 lists the federal and state permits
required and received. LCCE Gasification would require new utility linears and pipelines for
delivery of materials and transport of products. LCCE Gasification would include pipelines for
potable water, natural gas, water supply, methanol, hydrogen gas and sulfuric acid, a
transmission line to interconnect with the existing electric transmission system, and off-site
storage of methanol and sulfuric acid. Leucadia selected the locations of the project components
using siting criteria, including:

Land ownership (public, private);

Consistency with current land use;

Proximity of the Port of Lake Charles to the gasification plant’s major components;
Proximity to the gasification facility for off-site components;

Parcel size;

Use of existing utility corridors;

Avoidance of wetlands, streams, and floodplains;

Minimization of the number of pipeline and linear stream crossings;

Avoidance of sensitive habitats; and

Avoidance of cultural resources.

2.3.1.1 Major System Components
Figure 2.3-2 provides the facility layout and identifies the locations of major components of the
gasification process. The sections below describe these major system components.

Petcoke Receiving, Storage, Handling, and Feeding.
Leucadia would purchase approximately 2.6 million tons of
petcoke feedstock per year from marketing suppliers that

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

supply, transport, and handle bulk petcoke. The petcoke refining (cracking) process.
feedstock purchased by Leucadia would primarily originate Petcoke can be used as fuel
from the Gulf Coast region, which produces approximately for electricity production and
58% of the U.S. petcoke supply. for anode production. The

majority of petcoke produced
in the US is exported.

Leucadia’s market suppliers would contract with marine
transport companies to deliver petcoke to the existing Port of
Lake Charles Dry Bulk Terminal, which is located on 71 acres at the Rose Bluff Cutoff on the
Calcasieu Ship Channel, adjacent to the proposed LCCE Gasification plant site. The Dry Bulk
Terminal has a 2,200-foot wharf and a 40-foot projected depth at dockside. The facility can
accommodate two vessels for simultaneous loading or unloading. Petcoke purchased from
suppliers in the Gulf Coast region would be transported to the Dry Bulk Terminal by ocean-
going barges and inland barges. Harbor assist tugs would be used to guide the barges in for
docking and unloading. Petcoke purchased from local suppliers in Louisiana and Texas could be
transported to the Dry Bulk Terminal by railcar and truck.
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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. Leucadia would store petcoke
in feed bins, and conveyors would move the petcoke from the feed bins to the slurry preparation
area. The petcoke, water, and fluxant would be mixed together in grinding mills to achieve the
desired slurry concentration for the gasifier.

Gasification. Figure 2.3-3 shows the LCCE Gasification process flow diagram (Leucadia
2011a). The LCCE Gasification plant would consist of four GE gasifiers, three operating under
normal conditions and one as a spare. During operation, the petcoke slurry and oxygen are
injected into the gasifier reaction chamber.

The GE quench gasifier is a two section, refractory-lined vessel that operates at a temperature of
approximately 2,500 degrees Fahrenheit (°F) and a pressure of approximately 1,000 psig. In the
top section, the gasification zone, the petcoke slurry and oxygen gas react, producing syngas and
heat. Oxygen is provided by an air separation unit (ASU) that separates atmospheric air into
high purity oxygen gas (O,), nitrogen gas (N;), and small amounts of argon gas (Ar). The lower
section of the gasifier is the quench chamber. Water quenches, or cools, the raw syngas and
solids. The syngas that leaves the quench chamber is cleaned with water in a scrubber column to
remove any particulates carried within the syngas from the quench chamber. Syngas enters the
bottom of the scrubber vessel, and water enters the top of the scrubber vessel. Particulates are
removed as the syngas rises up through the scrubber and comes in contact with the water. A
blowdown stream (black water) containing fine slag and unreacted particles (char) is removed
continuously from the quench chamber to limit solids accumulation. At the exit of the gasifier,
the syngas consists primarily of H,, CO, steam, and CO,, with small amounts of N, and
hydrogen sulfide (H,S), and trace amounts of methane (CH,4), carbonyl sulfide (COS), and
ammonia.

After leaving the scrubber column, the syngas enters the downstream processing for removal of
acid gases and production of commercial-grade hydrogen gas and methanol. For the proposed
project, a portion of the syngas would be reacted with water vapor over a catalyst, converting or
“shifting” the CO to CO,. The shifted syngas would be cooled, the water vapor would be
condensed, and the water would be recycled for use in the gasifiers. Excess heat 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.

The wastewater from the quench chamber would be treated to remove solids, and most of it
would be recycled to the quench chamber along with condensed water from syngas scrubbing
(Leucadia 2011b).

The syngas enters two Lurgi Rectisol® Acid Gas Removal units (AGRs) which would remove
acid gases (H2S, COS, and CO,) from the syngas. The AGRs are part of the Lake Charles CCS
project and are described in Section 2.3.2.1.

Methanol Production. 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. The impurities in the gas would be purged from the system to prevent the
build-up of gases such as N,, Ar, and CH4. The purged gas stream would be used as fuel gas for
LCCE Gasification (Leucadia 2011c).
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Hydrogen Gas Production. A portion of the purified syngas from the AGRs (after H,S and
CO; removal) would be fed to a pressure swing absorption (PSA) unit, where hydrogen gas
would be separated out and purified (Leucadia 2012a). The purified hydrogen gas would be sent
to the H, compression unit to meet the pipeline pressure requirement. The waste gases, or tail
gas, would be burned as fuel (Leucadia 2011c).

Power Generation. Power would be produced primarily from excess heat and the combustion
of waste gases. Excess heat would be recovered to produce electrical power, thereby reducing
overall requirements for power. Heat energy would be recovered through a variety of
exchangers that produce low, medium, and high pressure steam. Combustion of off-gases in the
superheater would ensure proper steam conditions for the steam turbine (the auxiliary boiler also
uses off-gases). The steam would expand, causing turbine blades to turn a shaft coupled to an
electric generator. The LCCE Gasification plant would produce between 165 MW and 180 MW
of power at design capacity for use throughout the plant, including the Lake Charles CCS
project.

Methanol Storage, Handling, and Transport. Purified methanol would be transported to
the off-site methanol and sulfuric acid storage area via a new 8-inch outside diameter (O.D.)
pipeline installed in an existing right-of-way (ROW). The methanol storage area would be
located along Bayou D’Inde Road approximately 0.8 miles from the LCCE Gasification
plant site on 40 acres that would be leased from the Port of Lake Charles, as shown in
Figure 2.3-1. Purified methanol would be transported by pipeline from the storage tanks to
carrier vessels that would dock along the Calcasieu River at the Port of Lake Charles via a new
12-inch pipeline installed within an existing ROW.

Sulfur Recovery, Storage, Handling and Transport. The sulfide components of the acid
gases from the AGR would be sent to a Haldor Topsoe wet sulfuric acid (WSA) unit. Haldor
Topsoe’s WSA process uses a catalyst to recover sulfur from hydrogen sulfide and other sulfur
compounds as concentrated, commercial-grade sulfuric acid (97.5 percent). The WSA process
also produces steam, which can be used to produce electric power for operations. Sulfuric acid
would be stored on-site adjacent to the WSA unit. Sulfuric acid would be transported to offsite
storage tanks located at the methanol and sulfuric acid storage area via a new 8-inch pipeline
installed in an existing ROW. Sulfuric acid would also be transported via pipeline from the
offsite storage area to the Port of Lake Charles via a new 8-inch pipeline adjacent to the
methanol pipeline and within an existing ROW.

Hydrogen Gas Pipeline. The proposed pipeline would transport hydrogen gas of 99% purity
from LCCE Gasification via a new 8- or 12-inch pipeline approximately 8.5 miles long, with a
maximum allowable operating pressure of 1,000 psig. Figure 2.3-1 shows the proposed
hydrogen gas pipeline route. The pipeline route would cross six waterbodies, including Bayou
d’Inde, and connect to an existing Air Products hydrogen pipeline. Approximately 99% of the
hydrogen gas pipeline route follows existing ROWs (e.g., roadways, pipelines, railroads,
transmission lines, and other linear features) and would use a 75-foot-wide temporary
construction ROW and a 50-foot-wide permanent ROW.

The hydrogen pipeline would begin at an interconnection with an existing Air Products hydrogen
pipeline in an existing utility ROW located south of Interstate 10, southwest of Sulphur,
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Louisiana. From the interconnection, the hydrogen pipeline would travel southeast in an existing
utility corridor that intersects the Sabine River Authority freshwater diversion canal. The
pipeline would continue south in an existing utility ROW, parallel to the right descending bank
of the diversion canal and would then cross under Currie Drive. The pipeline would then
continue southeast in an existing utility ROW and then turn due east and travel in an existing
utility ROW, parallel to the right descending bank of the diversion canal and cross under Carlyss
Drive. The pipeline would continue due east in the existing utility ROW and then would cross
under Ruth Street. After crossing Ruth Street, the pipeline would continue to travel due east in
an existing utility ROW and then would cross South Arizona Street, continuing due east and then
turning due north, crossing the freshwater diversion canal. After crossing the canal, the pipeline
would continue due north in an existing utility ROW, cross under Bayou d’Inde and continue
north in an existing utility ROW. The pipeline would cross underneath Swisco Road and then
would turn due east and travel parallel to the north side of Swisco Road, cross State Hwy 108
and then travel due east a short distance before crossing underneath two Union Pacific railroad
tracks and then crossing Bayou d’Inde again. After crossing Bayou D’Inde, the pipeline would
travel southeast in an existing utility corridor for approximately 0.5 miles, cross Bayou d’Inde
Pass and continue south where the pipeline would enter an existing utility ROW and would
terminate at the LCCE Gasification plant site.

Water Supply Pipeline. Leucadia would obtain water from the Sabine River Authority (SRA)
via the Sabine River Diversion Canal. Leucadia would connect to the existing 20-inch raw water
supply pipeline at Bayou Virdine and construct a new 4-mile-long, 8-inch pipeline from the tie-
in point south to the LCCE Gasification plant. Figure 2.3-1 shows the proposed water supply
pipeline route. The proposed route crosses one major waterbody, Bayou d’Inde. The pipeline
would use a 50-foot-wide temporary construction ROW and a 50-foot-wide permanent ROW.
Approximately 76% of the water supply pipeline route follows existing ROWs.

From the tie-in at the existing pump house, the pipeline would travel south in an existing utility
ROW, crossing under three railroad tracks and U.S. Hwy 90. The pipeline would continue south
in an existing utility ROW and cross under Interstate 10 and enter an existing utility ROW that
runs parallel to Interstate 10. The pipeline would then travel southwest for approximately 1 mile
and then would then enter an existing utility ROW and travel south, and would cross underneath
Bayou d’Inde and then continue south across Bayou d’Inde Road and terminate at the LCCE
Gasification plant site.

Natural Gas Pipeline. Leucadia would obtain natural gas from Centerpoint Energy via a new
pipeline, approximately 0.5 mile-long and 8-inches in diameter, which would connect to
Centerpoint Energy’s existing pipeline at Bayou D’Inde Road. Figure 2.3-1 shows the natural
gas pipeline route. The new natural gas pipeline would have a maximum operating pressure of
250 psig and would be constructed in the existing ROW on the south side of Bayou D’Inde
Road, just north of the project site. The pipeline would then continue east on the south side of
Bayou D’Inde Road within a presently maintained ROW, which contains rail, electric, oxygen
gas, and nitrogen gas lines. At the eastern end of Bayou D’Inde Road, the natural gas line would
cross under the Port of Lake Charles service road and the Union Pacific rail spur. It would then
continue south within an existing ROW on the east side of the Port of Lake Charles service road
until reaching the Port of Lake Charles Bulk Handling Terminal. The proposed pipeline route
involves no waterbody crossings.
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Transmission Line. Leucadia would connect the LCCE Gasification plant to the Bayou
d’Inde electrical substation located on Bayou d’Inde Road via a new approximately 0.5 mile
electrical transmission line. The transmission line would be installed west of the LA Pigment
facility in an existing ROW. Alternatively, Leucadia may install the transmission line east of the
LA Pigment facility.

2.3.2 Lake Charles CCS Project

The Lake Charles CCS project would consist of the CO, capture and compression equipment, the
CO; connector pipeline, and the West Hastings research MV A program. Leucadia would
capture and compress CO, from the gasification process to sell to Denbury. The CO, would
be transported through the 11.9-mile-long pipeline that a Denbury affiliate would construct, own,
and operate. The CO, would be combined with CO, from other anthropogenic sources and from
natural sources and delivered to EOR fields connected to the Green Pipeline, including the West
Hastings oil field. Denbury would inject the CO, from the pipeline into the West Hastings oil
field and conduct the research MV A on a portion of the West Hastings oil field representing the
use of about 1 million tons of CO; per year in ongoing commercial EOR operations. Each
component of the project is described separately below.

2.3.21 CO; Capture and Compression

The Lake Charles CCS project CO; capture and compression equipment would be located within
the LCCE Gasification plant. The main components of the CO; capture and compression
equipment would include AGRs, CO, compressors and enclosures, a custody transfer station, and
ancillary equipment.

Major System Components

Acid Gas Removal Units. The Lake Charles CCS

. . . The AGR produces a high qualit
project would use two Lurgi Rectisol® AGRs to remove produ ‘9" auary

CO, gas stream of approximately 99

impurities from the syngas produced by the LCCE % purity, 0.67 % CO, and 0.32 %
Gasification plant. The AGRs would use chilled liquid H,, and 0.01% other trace
methanol (-70 degrees F) as a gas-washing solvent to constituents.

remove hydrogen sulfide (H,S), carbonyl sulfide (COS),
CO,, and trace impurities that are by-products of syngas production. The AGRs would produce
CO; in the purity needed for sequestration or EOR (Lurgi 2010).

As shown in Figure 2.3-4, a portion of syngas stream would be directed to each of the two AGRs
(Leucadia 2012b). Each of the two AGRs consists of a two-stage absorption process. In the first
stage of the absorber, sulfur compounds are absorbed from the syngas into the methanol solvent.
The methanol will be maintained at -70 degrees F using a propylene refrigerant compressor on
each of the AGRs. The H,S “rich” solvent exits the bottom of the absorbers and is sent to the
H,S stripping process. In the second stage of the absorption process, the CO, from the syngas is
absorbed into the methanol solution. The clean syngas is sent to the methanol synthesis reactor.
The CO, rich methanol solvent exits the bottom and is sent to the CO, Flash column. The CO,
would be flash stripped from the methanol by pressure letdowns at three different levels. These
three 99% pure CO, streams would be routed to the CO, compressor (Leucadia 2011d). The H,S
is removed from the H,S rich methanol in the hot regenerator and stripper column. The 45%
H,S gas from the stripper is sent to the WSA process for conversion to sulfuric acid. The
methanol from the H,S stripping process is recycled to the absorber columns.
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CO; Compressors. Leucadia would install two CO, gas

. . Th itical liquid ph f
compressors in parallel, one for each AGR unit. The © supererioa’ [duid pnase o

CO, occurs at pressures greater

compressors would compress the three CO, gas streams than 72.9 atmospheres (1071.3
from the AGRs to a pressure of approximately 2,250 psig for | psi) and temperatures of greater
transport in a supercritical state, meaning the CO, gas has than 88 °F (31.1 °C).

flow properties like a liquid. The selected compressors are
multi-stage integral-gear centrifugal compressors driven by synchronous, fixed-speed electric
motors and equipped with interstage cooling (using water), which would be chosen for this
application because they are known to be reliable and efficient (Leucadia 2011d).

Custody Transfer Station. Leucadia would install a Custody Transfer Station within the
LCCE Gasification site for transfer of the CO, to the CO; pipeline at the boundary of the LCCE
Gasification. The custody transfer station would include two (each 100% redundant) orifice
meters with associated instrumentation for producing custody-transfer requirements of the
metered CO, from Leucadia to Denbury.

Ancillary Equipment. The unit-specific ancillary equipment and systems needed to support
the CO, capture and compression facilities include electrical system switchgear to supply the
AGRs and CO, compressors, load-commutated inverters for starting the compressors, a chilled
water supply system, and two regenerative thermal oxidizers to allow venting of CO, when
required (Leucadia 2012a).

23.2.2 CO;Pipeline

Figure 2.3-5 shows the proposed pipeline route (preferred route) and two alternative routes.
Beginning at the LCCE Gasification plant, the proposed pipeline route would travel north in an
existing utility ROW and would cross Bayou D’Inde Road and Bayou D’Inde and then continue
north in an existing utility ROW running parallel to Bayou D’Inde Pass Road. The pipeline
would continue northeast and cross underneath several roadways and Interstate 10 and then turn
north in an existing utility ROW. The pipeline route would cross underneath U.S. Hwy 90 then
travel parallel to existing rail lines in an existing ROW. The route would continue northwest and
then cross underneath rail lines, High Hope Road and Bankens Road and terminate at an
interconnect with the existing Green Pipeline (CH2M Hill 2011a).

Denbury sited the pipeline corridor to maximize the use of existing utility ROWs to the extent
practicable and in accordance with applicable federal regulations. These regulations include 49
CFR 195, Transportation of Hazardous Liquids by Pipeline, which requires avoiding, to the
extent practicable, areas containing private dwellings, industrial buildings, and places of public
assembly. The pipeline would be located entirely within Calcasieu Parish and would require a
temporary 95-foot corridor during construction that would parallel existing rights-of-way
(ROWs) (transmission lines, roads, pipelines, railroads, and other linear features) to the extent
practicable. Denbury would maintain a permanent 50-foot right-of-way (ROW) for operation of
the pipeline. Additional temporary work space at road crossings, wetland and waterbody
crossings, and at truck turnaround areas would also be required during construction. Denbury
would utilize an upland open field near the Lake Charles Gasification Facility on the north side
of Bayou D’Inde road as a pipe yard and would use an existing upland industrial storage yard
located on U.S. Highway 90 and Walcot Road as a warehouse yard during construction of the
CO; pipeline.
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The main components of the proposed pipeline would include pipeline materials, controls, and
monitoring systems. The pipeline would be constructed of carbon steel and approximately 16
inches in diameter. The pipeline would operate at pressures up to 2,360 psig. As currently
designed, Denbury would bury all segments of the pipeline at a minimum of 36 inches below the
ground surface or at greater depths based on site conditions and to minimize the possibility of
damage to the pipeline. Segments under inland water bodies wider than 100 feet would be
buried a minimum of 60 inches below the underwater natural bottom of the water body.
Segments under drainage ditches, public roads, or railroads would be buried a minimum of 60
inches below the roadbed. Denbury may also use thicker walled pipe as well as timber or
concrete mats to protect segments of the pipeline at road, railroad, water body, and foreign
pipeline crossings. Cathodic protection would include an industry-standard application of a low
voltage charge to the pipeline to counter the positive ions created by the corrosion process.

The pipeline would be installed below ground. Visible features along the route would be: (1)
pipeline location markers (primarily positioned at road and stream crossings, fence lines, or in
areas where the pipeline would be above the ground surface); (2) cathodic protection test posts
located on each side of all road crossings and at waterbody crossings with main line valves; and
(3) aboveground facilities (i.e., valves, launchers/receivers, and meter stations). Location posts,
cathodic protection, and facilities would be located within the maintained ROW. Location posts
would be approximately 4.5-feet tall and display the mileage as well as a cautionary statement
such as, “In case of emergency or before digging, call (owner’s name and telephone number).”

Prior to construction and startup of the proposed CO; pipeline, Denbury would contact
landowners that will be crossed by the pipeline or those landowners from which Denbury
would need temporary workspace for construction of the pipeline. Denbury’s land agents
would first notify these landowners that Denbury is interested in acquiring an easement
across their property and will provide them with information about the pipeline project.
Denbury would also contact appropriate government agencies regarding applicable
permits and approvals or that are otherwise affected by the pipeline project to provide
these agencies with information about the pipeline project. Denbury’s land agents are
trained in the details of the pipeline project so they are able to answer questions that the
landowners and government agencies may have. During this phase of the pipeline project,
Denbury would maintain contact with the landowners and appropriate government
agencies to address concerns and any site-specific construction stipulations. Once
construction commences, Denbury’s land agents would be in the field ahead of the
construction crews to notify landowners and answer any other questions that may come up
during construction.

Following construction and startup of the proposed pipeline, Denbury would comply with
the DOT public awareness and damage prevention program set forth in 49 CFR 195, which
require pipeline operators to implement written programs, increase awareness of and
educate the affected public and key stakeholders on safe pipeline operations and excavation
practices, and implement damage prevention measures. On an annual basis, Denbury
mails public awareness brochures to the affected public and stakeholders containing
information on the presence of pipelines in their communities, recognizing and responding
to a release, damage prevention activities, and safe excavation practices. Denbury’s public
awareness program is designed to help the public, contractors and others identify the
location of pipelines before excavating to prevent third-party damages. Denbury and its
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pipeline affiliates are also members of one-call centers in the states where they operate
their pipelines, and promote the nationally recognized “8-1-1 Call before you dig”
campaign so that excavators, and even homeowners, make one-calls and are aware of
efforts to protect underground utilities.

Denbury would install mainline isolation valves on both sides of each major water body
crossing, including the Bayou d’Inde, the Sabine River Canal, and the Houston River (CH2M
Hill 2011a). These valves, along with pipeline pressure monitoring equipment, would be
monitored at all times during pipeline operation.

Denbury would construct, own, and operate a meter station at the tie-in to the existing Green
Pipeline. The meter station would require an approximately 75-foot by 50-foot permanent site,
which would be located inside an existing Denbury facility at mile point 11.00.

2.3.2.3 West Hastings Research MVA Program
The West Hastings oil field is located between Alvin and Pearland, Texas, near State Highway
35, south of Houston. It underlies approximately 25 square miles of farmlands, suburban areas,
and residential neighborhoods. The research MV A program would be limited to a parcel of
approximately 2.8 square miles of the oil field.

The U.S. oil and gas

Denbury and the BEG would implement a research MVA industry has more than 35

program to supplement regulatory requirements and commercial years of continuous
monitoring activities performed for Denbury’s ongoing experience in transporting
commercial EOR activities. This section describes the CO, and injecting CO, for

enhanced oil recovery

sequestration in a portion of the West Hastings oil field through (EOR)

existing EOR operations.

CO, EOR presents an opportunity to store significant volumes of CO; from an industrial source
that otherwise would be emitted to the atmosphere with the additional benefit that oil reservoirs
would yield oil that otherwise would be difficult to obtain. From the beginning of CO, flooding
in the early 1970s, the U.S. has been in the lead of technology and investment in the use of CO,
for EOR. This established expertise and the existing regulatory framework for the injection of
CO; in commercial EOR operations provide an opportunity for demonstrating long-term
geologic sequestration. The United States Environmental Protection Agency (EPA) reports that
EOR was used in 80 oil fields in the U.S. in 2008, including 45 sites in Texas (EPA 2010).
Currently, the majority of CO; injected for EOR is naturally occurring CO, obtained from
geologic formations including Denbury’s operations in Jackson Dome, Mississippi. A 2008
study by INTEK for DOE concluded that as much as 30 trillion cubic feet of CO,—or 5
billion cubic feet per day at peak rates of injection—could ultimately be stored, with a
resulting incremental increase in U.S. oil production of 5.5 billion barrels over 25 years
(DOE 2010). The proposed project would use CO; captured from an industrial source
rather than naturally occurring CO; and the research MV A program would provide
additional, unique data on the effectiveness of permanent CO; sequestration in EOR
operations. The data could help firmly establish the commercial viability of CO, capture
and sequestration in EOR operations.
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Figure 2.3-6 illustrates the typical CO, EOR components and process. A CO, injection well may
be installed by drilling a new well or, as more commonly occurs in existing oil fields, by
converting an existing oil production well or a water injection well to a CO, injection well.
Before being used for CO; injection, a well undergoes evaluation, including examination of the
condition of cement casings and mechanical integrity testing, and additional corrosion protection
is added, if necessary. CO, is injected through a number of wells into the target reservoir, where
the CO; then flows through the permeable space of the reservoir mixing with the oil to reduce its
viscosity (resistance to flow) and causing the oil to swell slightly. The injected CO, also creates a
pressure drive pushing fluids from the injector wells toward the production wells, where a mixture
of oil, water, natural gas, and CO; is extracted. At the ground surface, these components are
separated. The separated CO, stream is dehydrated, recompressed, and recycled into the target
reservoir in a continuous process. With each cycle of CO, use, a portion becomes permanently
trapped in the reservoir, such that it will not move further. At the end of the cycling, CO, remains
in the reservoir in place of the recovered oil and natural gas. Produced wastewater is separated,
processed, and re-injected in a water disposal well, often in the same reservoir (EPRI 1999).

The Stanolind Oil and Gas Company (later to become Amoco) first discovered oil at the
Hastings oil field on December 23, 1934 (TSHA 2011a). Oil reserves are recovered 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). In 1953, the Stanolind Oil and Gas Company drilled
the deepest known well at the Hastings oil field to a depth of 13,024 feet bgs. Collectively, the
Frio Deep-Seated Salt Dome fields are significant because their cumulative yields exceed those
of any other producing formation in southeastern Texas. By 1982 the fields reported a combined
cumulative production in excess of 2.3 billion barrels of oil, and at the end of 1993 the figure
surpassed 2.4 billion barrels (TSHA 2011b). Denbury purchased an interest in the Hastings oil
field in 2009.

As part of its commercial operations, Denbury constructed new facilities and drilled wells or
reworked existing wells in the West Hastings oil field for injection of CO, for EOR, production
of oil and gas, testing, water production, and brine disposal. Denbury commenced CO,
injections in Block A of West Hastings oil field on December 16, 2010 (DOE 2011). This CO,
injection process, which is referred to as a “tertiary” or enhanced EOR (previous water floods
were the secondary process of oil production after the primary production from simple pumping
had declined to non-economical levels), requires large volumes of CO,. Denbury anticipates
CO;-based EOR will yield almost as much oil from a field considered to be depleted as was
produced in each of the two preceding phases (primary oil production and water-flood EOR),
estimating that the entire West Hastings oil field has between 60 and 90 million barrels of
potential CO, recoverable oil (DOE 2011). The overall preliminary commercial development
plan for the West Hastings oil field, including sites for CO; injection wells, oil production wells,
and site utilities is shown in Figure 2.3-7. As the oil field is developed for commercial EOR,
Denbury’s ongoing EOR activities will include the reworking of existing wells and construction
of new facilities as needed. Denbury currently injects, on average, 0.52 to 0.64 metric tons of
CO, for every barrel of oil recovered (Denbury 2011a). During Denbury’s operation, a de
minimis amount of the CO, processed is emitted to the atmosphere, including CO, from EOR
operations and CO, generated by combustion equipment (Denbury 2011Db).
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Figure 2.3-6

Typical EOR Components and Process
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Denbury holds a Class II Non-Hazardous area permit for CO, injection in the West Hastings oil
field from the Texas Railroad Commission (RRC), as authorized under the federal Underground
Injection Control (UIC) Program. As the West Hastings oil field is further developed for EOR,
new CO; injection wells would be authorized under the existing area permit or through a new
permit issued under existing Class II requirements. As indicated in Table 2.3-1, applicants for
Class II injection wells must address a variety of technical, geological, and hydrogeological
requirements and standards for protection of underground sources of drinking water and the
environment. The application requires a determination of the deepest depth of useable water, or
underground source of drinking water (USDW) and includes a requirement to set casing through
the USDW and cement back to the surface for the protection of the fresh water. In addition to
specific well construction requirements to improve well integrity during operation and injection
of CO; to the target formation, applicants must make best efforts to identify all wells within a
0.25-mile radius of the proposed injection well and provide evidence that all abandoned wells
intersecting the injection formation have been properly plugged. The application also requires
submission of a log of the intended injection well (or if a new well is proposed, the log from a
nearby well) to provide reservoir characteristics to the RRC. The application must include the
construction completion information of the intended well, including casing, liner, cement
squeeze, tubing, packer, etc. Once a well has been drilled, it is subject to required periodic
mechanical integrity testing to look for leaks through the annular space (i.e., space between well
casing and tubing that conveys the injected CO,). During operation of the well, injection
pressures are maintained below the formation fracture pressure to avoid the initiation of new
hydraulically-induced fractures.

Regulatory requirements for monitoring Class II wells during operation focus on injection
pressure and volumes. Denbury’s EOR program includes Class II permit-required monitoring.

Denbury’s commercial practices are further described below.

Table 2.3-1 Major Components of a Typical Class Il Well Application

Area of Review Methods Corrective Action Plan and Well Data
Maps of Well/Area of Review Name and Depth of USDW
Geological Data on Injection and Confining Zones Operating Data

Construction Procedures Construction Details

Necessary Resources Plugging and Abandonment Plan

Under Title 16 of the Texas Administrative Code §3.46 (i), operators are required to
monitor the injection pressure and injection rate of each injection well on at least a
monthly basis. The results of the monitoring are then reported annually to the Texas
Railroad Commission. Operators must maintain all monitoring records for at least 5
years. Operators are also required to report to the appropriate District office within 24
hours any significant pressure changes or other monitoring data indicating the presence of
leaks in a well. Furthermore, after the initial mechanical integrity test, operators are
required to conduct periodical mechanical integrity tests of injection wells.

Denbury and BEG would develop and implement the West Hastings research MV A program to
test, monitor, and measure the effectiveness of CO, sequestration in an ongoing commercial
EOR operation. The proposed West Hastings research MV A program would independently test
the performance of the CO2 injection wells and the geologic containment capacity of Blocks B
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and C within the West Hastings oil field. The purpose of the research MV A program would be
to provide an accurate accounting of approximately 1 million tons of stored CO; and a high level
of confidence that the CO, will remain permanently sequestered. Fault Blocks B and C were
chosen because they are relatively unaffected by past or current CO, EOR or sequestration
activities. Denbury’s commercial monitoring activities and the West Hastings research MVA
program jointly would demonstrate through various techniques for well integrity, flood
conformance, above zone monitoring, and fault monitoring that nearly all of the CO; injected for
EOR is contained in the designated geologic reservoir.

Table 2.3-2 summarizes the specific components of the West Hastings research MV A program,
as well as Denbury’s existing monitoring activities for its ongoing commercial EOR operations.
The major components of the West Hastings research MV A program are well integrity testing,
fault monitoring, above-zone monitoring, CO, flood conformance testing, and soil gas
monitoring. The well-integrity activities of the West Hastings research MV A program would
include additional logging of idle wells for parameters such as temperature, noise, and cement
bond and would employ techniques such as: ultrasonic imaging (to verify adequate
performance), soil gas monitoring below the active soil zone, and groundwater monitoring in
existing freshwater wells (DOE 2011). To further look for CO; leaks from existing wells,
Denbury would partially plug and re-perforate selected wells for monitoring in a permeable zone
above the CO; injection zones, use selected idle wells for supplemental logging and testing, and
allow access to specific previously disturbed surface locations in the West Hastings oil field for
drilling and testing of shallow groundwater wells and soil-gas monitoring holes (Steve Walden
Consulting and RDB Environmental Consulting 2010a).

Normal commercial monitoring activities for CO, EOR consist of reservoir surveillance
monitoring of the injected CO,, referred to as flood conformance. This is accomplished using
injection rate and pressure data, production rate and pressure, injection profile logging, and
production profile logging. The surveillance data is analyzed, reviewed and, in many cases,
incorporated into the numerical models used to interpret and predict CO, EOR performance, i.e.,
the effectiveness of oil production and CO; cycling. The West Hastings research MV A program,
however, would employ several additional techniques to observe or infer the movement of CO,
in the subsurface formations during the flood operation. These techniques would include annual
vertical seismic profiling (VSP) surveys of the project site; surface and borehole gravity
monitoring; real-time bottom hole pressure measurements, and additional or different reservoir
modeling to interpret CO, migration (DOE 2011).

In addition, the West Hastings research MV A program would measure the fluid pressure profiles
and geochemistry in a zone above the CO, injection zone (and above the main confining layer) to
determine whether CO; is migrating past the confining layer as a result of the flood operation.
This approach could detect CO, leaks from or around wells and CO; leaks through faults or other
features. Activities would include establishing a profile of the current pressures above the
injection zone in existing wells that are perforated at the appropriate interval; continued
monitoring of the pressures above the injection zone; and sampling and analysis to determine
geochemical parameters above the injection zone (DOE 2011).
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Table 2.3-2

Proposed MVA Activities at West Hastings Research MVA Program (as of 10/2012)

Denbury Existing Commercial Operational

Activities

MVA Program Activities

Integrity Testing

Normal well review and remediation as
needed prior to CO, injection (CO, flood)

Additional surveillance of idle wells in/around the CO,
flood area via petrophysical logging (i.e., temperature

m  Normal well surveillance and logs)
remediation procedure for active wells m  Surveillance of P&A wells as needed via casing

m  Normal well surveillance and head gas monitoring to develop characterization
remediation procedure for plugged and data. Collect soil gas time lapse data for over two
abandoned (P&A) wells years at selected soil gas monitoring sites.

m Learning from experience in Fault Block | m Implement augmented near-surface soil gas/aquifer
A, and from well remediation in Fault surveillance methods (methane, CO,, noble
Blocks B&C gases/isotopes,)

m  Additional surveillance of idle wells via | m  Surveillance of P&A wells (groundwater monitoring
petrophysical logging plan via shallow [100-ft-deep] freshwater wells up-

m  Surveillance of P&A wells via casing gradient & down-gradient). Verify depths and
head gas monitoring locations of wells.

m  Surveillance of available and Denbury- m Sample available wells to obtain water chemistry

owned water wells)

and establish best test methods for testing rock
CO,/water interactions. Established methods would
be used to complete wells in USDW interval and
monitor for potential CO, migration

CO; Flood Conformance Monitoring

Reservoir characterization

Additional reservoir modeling to confirm CO, plume

m  Normal Denbury approach to monitoring | behavior
flood, including daily monitoring daily of | m  Augmented measures of conformance — Implement
pressure at well head, injection profiles, Annual vertical seismic profile (VSP) survey plan in
monitoring oil-producer well fluids at Fault Blocks B&C
least monthly at test sites

m  Normal Denbury approach to flood Augmented measures of conformance monitoring —

implementation, e.g., if a well would not
take the planned flood rate, acidize,
reperforate, or inject at a higher rate in
other parts of pattern

Conduct surface and borehole gravity monitoring 3-
4 times per year and gravity monitoring plan in
Blocks B and C.

Augmented measures of conformance monitoring —
Conduct repeat three-dimensional (3-D) seismic
profiling

Augmented measures of conformance monitoring —
Real-time monitoring of tubing pressure/increased
intermittent monitoring of memory-gauge pressure
to assess characteristics of the flood

Augmented measures of conformance monitoring -
Collect natural geochemical tracers at wellheads

During first year of CO, flood, complete
approximately two wells 