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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

OFFICE OF ENERGY PROJECTS In Reply Refer To:
OEP/DG2E/Gas Branch 1
Venture Global Calcasieu Pass, LLC; and
TransCameron Pipeline, LLC
Docket Nos. CP15-550-000, CP15 551-000,
and CP15-551-001

TO THE PARTY ADDRESSED:

The staff of the Federal Energy Regulatory Commission (FERC or Commission) has prepared a
draft environmental impact statement (EIS) for the Calcasieu Pass Project, proposed by Venture Global
Calcasieu Pass, LLC (Venture Global Calcasieu Pass) and TransCameron Pipeline, LLC (TransCameron
Pipeline) in the above-referenced dockets. Venture Global Calcasieu Pass requests authorization to site,
construct, and operate a natural gas liquefaction and storage facility, and marine export terminal in Cameron
Parish, Louisiana. TransCameron Pipeline requests authorization to construct, install, and operate certain
natural gas pipeline facilities also in Cameron Parish, Louisiana. The new liquefaction facilities would
have a design production capacity of 12 million metric ton of liquefied natural gas (LNG) per annum.

The draft EIS assesses the potential environmental effects of construction and operation of the
Calcasieu Pass Project in accordance with the requirements of the National Environmental Policy Act. The
FERC staff concludes that approval of the proposed project would have some adverse environmental
impacts; however, all of these impacts would be reduced to less-than-significant levels with the
implementation of Venture Global Calcasieu Pass’ and TransCameron Pipeline’s proposed mitigation
measures and the additional measures recommended in the draft EIS.

The U.S. Army Corps of Engineers, U.S. Coast Guard, U.S. Department of Energy, U.S.
Environmental Protection Agency, and U.S. Department of Transportation participated as cooperating
agencies in the preparation of the draft EIS. Cooperating agencies have jurisdiction by law or special
expertise with respect to resources potentially affected by a proposal and participate in the National
Environmental Policy Act analysis. Although the cooperating agencies provided input on the conclusions
and recommendations presented in the draft EIS, the agencies will present their own conclusions and
recommendations in their respective Records of Decision for the project.

The draft EIS addresses the potential environmental effects of the construction and operation of the
following project facilities:

e nine integrated pre-cooled single mixed refrigerant (SMR) blocks;

o two full-containment aboveground LNG storage tanks, each with a usable capacity of
approximately 200,000 cubic meters;

e a1,500-foot by 3,000-foot turning basin adjacent to the Calcasieu River Ship Channel;

e two LNG berthing docks, each designed to handle carriers of 120,000 to 210,000 cubic meter
cargo capacity;
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e a 720 megawatt natural gas-fired combined cycle gas turbine electric generation facility;

e approximately 23.4 miles of 42-inch-diameter pipeline to bring feed gas from interconnections
with ANR Pipeline Company, Texas Eastern Transmission, LP, and Bridgeline Holdings, LP
to the terminal site;

e 0One meter station;
e three mainline valves; and

e one pig launcher at the meter station and one pig receiver at the gas gate station on the
terminal site.

The FERC staff mailed copies of the draft EIS to federal, state, and local government
representatives and agencies; elected officials; environmental and public interest groups; Native American
tribes; potentially affected landowners and other interested individuals and groups; libraries in the project
area; and parties to this proceeding. Paper copy versions of this EIS were mailed to those specifically
requesting them; all others received a CD version. In addition, the EIS is available for public viewing on
the FERC’s website (Www.ferc.gov) using the eLibrary link. A limited number of hardcopies of the EIS
are available for distribution and public inspection at:

Federal Energy Regulatory Commission
Public Reference Room
888 First Street NE, Room 2A
Washington, DC 20426
(202) 502-8371

Any person wishing to comment on the draft EIS may do so. To ensure consideration of your
comments on the proposal in the draft EIS, it is important that the Commission receive your comments on
or before 5:00pm Eastern Time on August 13, 2018.

For your convenience, there are four methods you can use to submit your comments with the
Commission. The Commission will provide equal consideration to all comments received, whether filed
in written form or provided verbally. The Commission encourages electronic filing of comments and has
staff available to assist you at (866) 208-3676 or FercOnlineSupport@ferc.gov. Please carefully follow
these instructions so that your comments are properly recorded.

1) You can file your comments electronically using the eComment feature located on the
Commission's website (www.ferc.gov) under the link to Documents and Filings. This is
an easy method for submitting brief, text-only comments on a project;

2) You can also file your comments electronically using the eFiling feature on the
Commission's website (www.ferc.gov) under the link to Documents and Filings. With
eFiling, you can provide comments in a variety of formats by attaching them as a file with
your submission. New eFiling users must first create an account by clicking on
“eRegister.” You must select the type of filing you are making. If you are filing a comment
on a particular project, please select “Comment on a Filing”; or
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3) You can file a paper copy of your comments by mailing them to the following address. Be
sure to reference the project docket number (CP15-550-000, CP15-551-000, and CP15-
551-001) with your submission:

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street NE, Room 1A
Washington, DC 20426

4) In lieu of sending written or electronic comments, the Commission invites you to attend
the public comment session its staff will conduct in the project area to receive comments
on the draft EIS, scheduled as follows:

Date (time) Location

Cameron Parish School Board
Educational Conference Center
510 Marshall Street
Cameron, Louisiana 70631
(337) 775-5784

August 1, 2018
(4:00 p.m. —7:00 p.m. CST)

The primary goal of this comment session is to have you identify the specific
environmental issues and concerns with the draft EIS. Individual verbal comments will be
taken on a one-on-one basis with a court reporter. This format is designed to receive the
maximum amount of verbal comments, in a convenient way during the timeframe allotted.

The comment session is scheduled from 4 pm to 7 pm CST. You may arrive at any time
after 4 pm. There will not be a formal presentation by Commission staff when the session
opens. If you wish to speak, the Commission staff will hand out numbers in the order of
your arrival; distribution of numbers will be discontinued at 6 pm. However, if no
additional numbers have been handed out and all individuals who wish to provide
comments have had an opportunity to do so, staff may conclude the session at 6 pm.

Your verbal comments will be recorded by the court reporter (with FERC staff or
representative present) and become part of the public record for this proceeding.
Transcripts will be publicly available on FERC’s eLibrary system (see below for
instructions on using eLibrary). If a significant number of people are interested in
providing verbal comments in the one-on-one settings, a time limit of 5 minutes may be
implemented for each commentor.

It is important to note that verbal comments hold the same weight as written or
electronically submitted comments. Although there will not be a formal presentation,
Commission staff will be available throughout the comment session to answer your
questions about the environmental review process.

Filing environmental comments will not give you intervenor status, but you do not need
intervenor status to have your comments considered. However, only intervenors have the right to
seek rehearing or judicial review of the Commission’s decisions. Any person may seek to intervene on
environmental grounds and thereby become a party to this proceeding by filing a motion to intervene that
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complies with the requirements in Rule 214 of the Commission’s Rules of Practice and Procedures (18 CFR
Part 385.214). Any such intervention must be filed within the comment period for the draft EIS to be
deemed timely. Motions to intervene that are filed after the comment due date for the draft EIS are untimely
and may be denied. Any late-filed motion to intervene must show good cause why the time limitation
should be waived and provide justification by reference to factors set forth in Rule 214(d) of the
Commission’s Rules of Practice and Procedures (18 CFR Part 385.214(b)(3) and (d)). The Commission
strongly encourages electronic filing of interventions in lieu of paper using the “eFiling” feature described
above, and available at http://www.ferc.gov. Persons unable to file electronically may submit a paper copy
of the intervention to the Federal Energy Regulatory Commission, 888 First Street, NE, Washington, DC
20426.

Questions?

Additional information about the project is available from the Commission’s Office of External
Affairs, at (866) 208-FERC, or on the FERC website (www.ferc.gov) using the eLibrary link. Click on the
eLibrary link, click on “General Search,” and enter the docket number in the “Docket Number” field,
excluding the last three digits (i.e., CP15-550; CP15-551). Be sure you have selected an appropriate date
range. For assistance, please contact FERC Online Support at FercOnlineSupport@ferc.gov or toll free at
(866) 208-3676, or for TTY, contact (202) 502-8659. The eLibrary link also provides access to the texts
of all formal documents issued by the Commission, such as orders, notices, and rulemakings.

In addition, the Commission offers a free service called eSubscription that allows you to keep track
of all formal issuances and submittals in specific dockets. This can reduce the amount of time you spend
researching proceedings by automatically providing you with notification of these filings, document
summaries, and direct links to the documents. Go to www.ferc.gov/docs-filing/esubscription.asp.
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EXECUTIVE SUMMARY

INTRODUCTION

On September 4, 2015, Venture Global Calcasieu Pass, LLC (Venture Global Calcasieu Pass) filed
an application with the FERC in Docket No CP15-550-000 under section 3 of the Natural Gas Act (NGA)
and under Title 18 of the Code of Federal Regulations, Parts 153 and 380 (18 CFR 153 and 380), to construct
and operate a liquefied natural gas terminal (Terminal). Similarly, on the same day TransCameron Pipeline,
LLC (TransCameron Pipeline) filed an application with the FERC in Docket No. CP15-551-000 under
section 7 of the NGA and 18 CFR 153 and 380 to construct, operate, and maintain two pipeline laterals (the
23.4-mile-long East Lateral and the 19.2-mile-long West Lateral). On June 28, 2016, Venture Global filed
an amendment to its application to remove the West Lateral pipeline as well as make minor workspace
adjustments along the East Lateral pipeline (Pipeline). Both Venture Global Calcasieu Pass and
TransCameron Pipeline are wholly owned subsidiaries of Venture Global LNG, Inc. (Venture Global).
The two companies are referred to collectively in this draft environmental impact statement (EIS) as
Venture Global, where appropriate. Venture Global Calcasieu Pass seeks approval under the NGA to
construct and operate the terminal and TransCameron Pipeline seeks a Certificate of Public Convenience
and Necessity (Certificate) to construct and operate a natural gas pipeline.

The purpose of the EIS is to inform FERC decision-makers, the public, and the permitting agencies
about the potential adverse and beneficial environmental impacts of the proposed Project and its
alternatives, and recommend mitigation measures that would reduce adverse impacts to the extent
practicable. We' prepared this EIS to assess the environmental impacts associated with construction and
operation of the Project as required under the National Environmental Policy Act (NEPA) of 1969, as
amended. Our analysis was based on information provided by Venture Global, and further developed from
data requests, field investigations, scoping, literature research, and communications with federal, state, and
local agencies, and individual members of the public.

The FERC is the lead agency for the preparation of the EIS. The U.S. Army Corps of Engineers
(USACE), U.S. Coast Guard (USCG), U.S. Department of Energy (DOE), U.S. Environmental Protection
Agency (EPA), and U.S. Department of Transportation (DOT) are participating in the NEPA review as
cooperating agencies.’

PROPOSED ACTION

The Project consists of two main components: 1) the development of natural gas liquefaction and
LNG export capabilities through construction of a new facility (Terminal) in Cameron Parish, Louisiana;
and 2) the construction of facilities necessary to provide natural gas supplies to the proposed facility,
including one new pipeline, meter station, three mainline valves, pig launcher, and pig receiver (Pipeline).
The Project would produce 12 million metric tons per annum of LNG for export.

PUBLIC INVOLVEMENT

On October 10, 2014, the FERC accepted Venture Global’s request to begin a pre-filing Docket
No. PF15-2-000 to place information related to the Project into the public record. The pre-filing process

L«“We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.

2 A cooperating agency is an agency that has jurisdiction over all or part of a project area and must
make a decision on a project, and/or an agency that provides special expertise with regard to environmental or
other resources.



ended on September 4, 2015, when Venture Global filed its application with the FERC. The pre-filing
review process provides opportunities for interested stakeholders to become involved early in project
planning, facilitates interagency cooperation, and assists in the identification and resolution of issues prior
to a formal application being filed with the FERC.

On January 20, 2015, the FERC issued a Notice of Intent to Prepare an Environmental Impact
Statement for the Planned Calcasieu Pass Project and Request for Comments on Environmental Issues, and
Notice of Public Scoping Meeting (NOI). On August 2, 2016, the FERC issued a Supplemental Notice of
Intent to Prepare an Environmental Impact Statement for the Proposed TransCameron Pipeline Project and
Calcasieu Pass Terminal, and Request for Comments on Environmental Issues Related to New Route
Amendments and Project Changes (Supplemental NOI) to describe Venture Global’s removal of a pipeline
segment (known as the West Lateral pipeline) and minor workspace adjustments along the Pipeline. The
NOI and Supplemental NOI were sent to over 700 and 800 interested parties respectively. Publication of
each NOI established a 30-day public comment period. We received a total of nine comments in response
to the NOls.

Substantive environmental issues identified through this public review process are addressed in
this EIS.?

ENVIRONMENTAL IMPACTS AND MITIGATION

We evaluated the potential impacts of construction and operation of the Project on geology; soils
and sediments; water resources; wetlands; vegetation; wildlife and aquatic resources; threatened,
endangered, and other special status species; land use, recreation, and visual resources; socioeconomics;
cultural resources; air quality and noise; reliability and safety; cumulative impacts, and alternatives. Where
necessary, we are recommending additional mitigation measures to minimize or avoid these impacts.
Sections 5.1 and 5.2 of the EIS contain our conclusions and a compilation of our recommended mitigation
measures, respectively.

Construction of the Terminal facilities would disturb 413.2 acres of land, and 65.8 acres of water.
Of this total, 314.0 acres of land, which includes 29.3 acres converted to open water, would be impacted by
operation and maintenance of the Terminal facilities, and 64.8 acres of water would be affected by operation
and maintenance of the turning basin. The remaining 99.2 acres of land would be temporarily affected
during construction. An additional 415.4 acres would be leased by Venture Global Calcasieu Pass at the
Terminal site, but would not be affected by construction.

Construction of the 23.4-mile-long Pipeline would disturb 370.0 acres of land, including temporary
workspaces, access roads, meter stations/mainline valves, and contractor yards. Approximately 136.5 acres
of land would be affected by operation of the Pipeline based on a 50-foot-wide permanent right-of-way.

GEOLOGY

In general, the potential for geologic hazards such as earthquakes, soil liquefaction, landslides, or
a seismically generated tsunami or seiche to significantly affect construction or operation of the proposed
Project facilities is low because the conditions for these hazards generally do not exist or the risk is very
low. However, some hazards such as hurricanes, flooding, and long-term sea level rise could affect the
Project during operation, particularly the Terminal. To protect the Terminal from these hazards, Venture
Global Calcasieu Pass would design and construct the Terminal at an elevation to minimize potential

3 The transcripts of the public scoping meeting and all written comments are part of the FERC’s public
record for the Project and are available for viewing in e-library under the pre-filing docket number.



impacts from flooding and sea level rise. Further, Venture Global Calcasieu Pass would construct an
earthen berm on the west side of the site, and a floodwall on the east, north, and south sides of the site to
minimize impacts associated with potential storm surge. The Pipeline would be protected from floodwaters,
waves, and wind because it would be buried and coated. TransCameron Pipeline would design and
construct the aboveground meter station at an elevation to minimize the potential impacts from flooding
and sea level rise.

Based on the geologic conditions and setting, and the proposed mitigation and design criteria, we
conclude that the Project would not significantly impact or be impacted by geologic conditions.

SOILS AND SEDIMENTS

Construction of the Project could affect soil resources by increasing the potential for erosion,
compaction, and rutting. About 56.3 acres of soils in the Terminal site area are considered highly
susceptible to erosion, while less than 1 acre of soils crossed by the pipeline is considered highly susceptible
to erosion. Approximately 144 acres of soil impacted by construction of the Terminal and 291.8 acres of
soil impacted by construction of the Pipeline would be prone to compaction. Venture Global would not
impact prime farmland soils by construction or operation of the Terminal facility, and 23.5 acres of soils
crossed by the Pipeline are prime farmland soils.

Venture Global would implement the mitigation measures contained in the Project-specific Upland
Erosion Control, Revegetation, and Maintenance Plan (Plan) and Wetland and Waterbody Construction
and Mitigation Procedures (Procedures) to control erosion, enhance successful revegetation, and minimize
any potential adverse impacts on soil resources. With implementation of the proposed mitigation measures
and Project-specific plans, we conclude that impacts on soil resources would not be significant and would
be adequately minimized.

WATER RESOURCES

Impacts on groundwater could occur during construction and operation activities at the Terminal
site and Pipeline. However, pilings (associated with the Terminal construction) are not anticipated to be
driven deep enough to have a direct impact on the underlying aquifer, and the other construction activities
would involve shallow, temporary, and localized excavations that would not significantly affect
groundwater. Spills or leaks of hazardous materials (e.g., fuel, lubricants) from equipment could also result
in impacts on groundwater. However, with the implementation of the measures in the Project-specific Plan
and Procedures and SPCC Plan, impacts on groundwater resources from construction and spills/leaks would
be minimized to the extent possible.

Venture Global Calcasieu Pass would use existing municipal water supply sources and/or on-site
groundwater wells to provide a portion of the required industrial and potable fresh water for the Terminal’s
construction and operation. Seawater would be withdrawn from the Calcasieu River Ship Channel for LNG
tank hydrostatic tests on the Terminal site property and pipeline construction would also use surface water
sources (e.g., for hydrostatic testing, horizontal direction drilling [HDD] mud, and dust control). Because
specific details for the Terminal’s long-term freshwater supply have not been finalized, we recommend
that, prior to the end of the draft EIS comment period, Venture Global Calcasieu Pass complete additional
aquifer testing, consult with the Louisiana Department of Environmental Quality (LDEQ), and finalize the
source locations for the Terminal’s fresh water supply.

The turning basin would be within a Navigable Waterway under section 10 of the Rivers and
Harbors Act of 1899 and a Water of the United States under the Clean Water Act of 1972. The primary
impacts on water quality within this area would be from dredging and the suspension of sediments in the



water column. These effects would be minor because they would be temporary and limited to the immediate
area. Venture Global Calcasieu Pass would hydraulic dredge the turning basin with a suction cutter head
to minimize turbidity and water quality impacts. Venture Global Calcasieu Pass evaluated the sediments
to be dredged in accordance with the EPA/USACE testing manual and did not identify any evidence of
contaminants.

Terminal facilities would permanently fill eleven waterbodies within the Terminal property
boundary, resulting in 2.6 acres of permanent impact. Impacts on these surface waters would be mitigated
through Venture Global Calcasieu Pass’s Compensatory Mitigation Plan and Beneficial Use of Dredged
Material Plan (CMP/BUDM).

Impacts from stormwater runoff and hydrostatic testing would not be significant because
stormwater would be managed in accordance with the EPA requirements, and the Project-specific Plan and
Procedures.

During operation of the Project, approximately 12 to 13 LNG carriers would call on the Terminal
per month, each of which would discharge ballast water into the Calcasieu River Ship Channel during LNG
loading. All LNG carriers are required to comply with federal ballast regulations to avoid and minimize
impact of ballast water on the aquatic environment (USCG regulations at 33 CFR 151.2025). Further,
Venture Global Calcasieu Pass would ensure that any visiting vessels possess documentation to demonstrate
compliance with ballast water regulations and best management practices prior to allowing any ballast water
to be discharged into the marine berthing area. Therefore, we conclude that significant impacts on surface
waters would not occur as a result of ballast water discharge.

Construction of the Pipeline would cross 123 waterbodies, including 50 centerline line crossings
and 73 crossings within the construction workspace but beyond the centerline. Thirty-five of the centerline
crossings would be completed by the push method and one would be crossed by open-cut method.
TransCameron Pipeline would conduct eight HDD operations (crossing 14 waterbodies) along the Pipeline.
Use of the HDD method would avoid disturbance of the stream beds, banks, and riparian vegetation. In the
event of an inadvertent release of drilling mud during an HDD crossing, TransCameron Pipeline would
implement its HDD Contingency Plan. No active public or private drinking water supply wells are within
150 feet of the Pipeline; however, three active monitoring wells are approximately 80 feet north of the
Pipeline’s construction workspace near Milepost 4.8.

With implementation of the HDD method, HDD Contingency Plan, CMP/BUDM, Project-specific
Plan and Procedures, and our recommendations, we conclude that impacts on water resources would be
adequately minimized and not significant.

WETLANDS

Construction of the Terminal would result in the permanent loss of 140.8 acres of wetlands as a
result of permanent fill placement and excavation of wetlands for the marine facilities, which largely would
convert wetlands to open water as part of the proposed berthing area and turning basin. Nearly half of this
permanent impact affects palustrine emergent wetlands, followed by palustrine scrub shrub, and estuarine
emergent wetlands. Approximately 85 percent of the permanent wetland impact is from the Terminal site
with the remaining 15 percent from access roads and marine facilities. Additionally, Venture Global
Calcasieu Pass would require 45.6 acres of temporary wetland impacts within the Terminal site. Venture
Global Calcasieu Pass designed the Terminal facilities to minimize wetland impact and would follow its
Project-specific Procedures to further minimize impacts on wetlands. To mitigate unavoidable impacts on
wetlands, Venture Global would comply with its CMP/BUDM Plan.



Construction of the Pipeline facilities would affect a total of 323.9 acres of wetlands by construction
of the pipeline, aboveground facilities (meter stations and mainline valves (MLV)), additional temporary
workspace (ATWS) areas, contractor yards, and access roads. Approximately 1.4 acres of this impact
would result in permanent wetland loss as a result of fill placement for MLVs, meter stations, and permanent
access roads. Following construction, the remaining disturbed areas would be restored and the permanent
right-of-way maintained, in accordance with TransCameron Pipeline’s Project-specific Procedures.

With the implementation of the Project-specific Procedures, CMP/BUDM, and our
recommendations, we conclude that impacts on wetlands due to construction and operation of the Project
have been minimized to the extent practicable and would be not be significant.

VEGETATION

Construction and operation of the Terminal facilities would permanently impact approximately
314 acres of vegetation, resulting in the loss or conversion of 304.8 acres of marsh, 0.2 acre of water, and
9.0 acres of non-marsh/other land.

Construction of the Pipeline would affect about 346.3 acres of vegetation, of which 1.5 acres would
be permanently lost as it would be associated with aboveground facility sites and permanent access roads.
Of the remaining 345.1 acres, 329.8 acres would be temporarily affected and 15.3 acres would be avoided
by HDD. The primary impacts on vegetation from construction would be the cutting and clearing of
existing vegetation within the construction work areas. Impacts resulting from operation of the facilities
would include conversion of some scrub-shrub vegetation to herbaceous vegetation due to maintenance of
the pipeline right-of-way, and conversion of vegetation within new or expanded aboveground facilities to
non-vegetated land. Impacts on vegetation within the pipeline right-of-way and ATWS would be temporary
and short-term because these areas would revegetate within one to two growing seasons.

One vegetation community of special concern (Coastal Live Oak-Hackberry Forest natural
community, also known as a chenier forest) was identified by the LDNR as potentially present in the Project
area. During field surveys, TransCameron Pipeline observed that much of the Coastal Live Oak-Hackberry
Forest areas no longer exist, as they have been heavily cleared to support cattle grazing and/or affected by
storms and hurricanes. A small area of hackberry, with no associated live oak, identified as persisting
(approximately 2-3 acres) would be permanently impacted by Terminal site construction. Because this
natural community has been reduced to a remnant of what is recorded by the Louisiana Natural Heritage
Program (LNHP), and current land use practices prevent natural regeneration of mature oak-hackberry
forest cover, no mitigation is proposed.

Seven state-designated rare plant species are identified by the LNHP as potentially occurring within
the Project area. Five occurrences were identified within the Terminal site; two of these locations would
not be impacted by construction and three locations would be unavoidable and would be impacted by
construction. Venture Global would conduct surveys to determine the presence or absence of the identified
species; therefore, we recommend that, prior to the end of the draft EIS comment period, Venture Global
file with the Secretary its plan to conduct outstanding surveys for state-designated rare plant species,
correspondence from the LNHP, and any mitigation Venture Global would implement.

To minimize impacts of the Project on vegetative communities, Venture Global would construct
and operate the Terminal and Pipeline in accordance with its Project-specific Plan and Procedures. With
the implementation of the proposed mitigation measures and our recommendations, we conclude that
construction and operation of the Project would not have a significant impact on vegetation communities
in the Project area.



WILDLIFE AND AQUATIC RESOURCES
Wildlife Resources

Although construction of the Terminal and Pipeline could cause displacement, stress, and direct
mortality of some individuals, construction and operation of the Terminal would not have significant long-
term impacts on wildlife species due to the degraded wildlife habitat value provided by the site and the
proposed mitigation for wetland impacts. Operation of the Terminal would result in increased noise,
lighting, and human activity that could disturb wildlife in the area. However, due to the existing heavy ship
traffic and other industrial uses along the Calcasieu River Ship Channel, most wildlife in the area are
acclimated to the noise and artificial lighting associated with these activities. In addition, Pipeline
operations require little lighting, activities, or other disturbances that would affect wildlife. Therefore, we
conclude that Terminal and Pipeline operational impacts on wildlife would be minimized and not
significant. Venture Global Calcasieu Pass and TransCameron Pipeline would implement the Project-
specific Plans and Procedures to restore habitat following construction.

The vegetative communities in the Project area provide potential habitat for migratory bird species,
including songbirds, waterbirds, and raptors. Much of the habitat associated with the Terminal site was
previously disturbed by cattle grazing and past fill activities that reduce nesting habitat value. However,
the undisturbed areas contain higher quality nesting habitat that would be more attractive to breeding bird
species. Much of the habitat along the Pipeline consists of wetlands, which provide habitat for waterfowl
and other migratory birds. At the Terminal site and where practicable along the Pipeline, Venture Global
Calcasieu Pass and TransCameron Pipeline would conduct clearing outside the migratory bird nesting
window of March 1 to September 15. Where clearing cannot occur outside of the nesting window, Venture
Global Calcasieu Pass and TransCameron Pipeline would conduct preconstruction surveys of the Project
area. If active nests are detected, they would be avoided until young have fledged.

The Louisiana Department of Wildlife and Fisheries (LDWF) indicated that colonial waterbird
nesting colonies occur within the Project area. The LDWF and FWS provided guidelines for
preconstruction site visits and, if warranted, distance and timing restrictions. Because Venture Global has
not yet committed to these measures, we recommend that it not begin construction activities until it conducts
nesting bird colony surveys, utilizing appropriate survey methods, timeframes, and locations as determined
in consultation with the LDWF and FWS. The LDWF noted four state wildlife species of concern in the
Project area. We recommend that Venture Global consult with LDWF regarding surveys and additional
mitigation measures for rare wildlife species with potential habitat in the Terminal and Pipeline Project
area, and file that information for review and approval prior to construction.

With our recommendations and the implementation of the measures recommended by the FWS and
LDWEF, we conclude that impacts on wildlife, including migratory birds and colonial waterbirds, would be
avoided or minimized.

Aguatic Resources

Construction of the Terminal berthing area and turning basin would require dredging/excavation of
94.1 acres (mostly in tidal estuarine habitat), driving steel pilings in water with vibratory and impact pile
drivers, and installing docks and berthing structures. Potential impacts from these activities include
increased sedimentation, turbidity, and noise levels, which could adversely affect aquatic resources.
Impacts on aquatic resources due to increased turbidity and suspended sediment levels would vary by
species; however, the aquatic resources within the Project area are likely accustomed to regular fluctuations
in turbidity levels from industrial activity and regular maintenance dredging within the Calcasieu River
Ship Channel. In addition, Venture Global Calcasieu Pass would use a hydraulic dredge with a suction



cutter head, which would minimize increased turbidity levels. The soft bed substrates that characterize the
Project vicinity are prone to dynamic patterns of sediment scour and deposition, favoring organisms that
are adapted to a dynamic bed environment, and therefore, would recover quickly after construction and
maintenance dredging. We conclude that sedimentation and turbidity impacts on aquatic resources from
dredging would be localized, temporary, and minor.

Underwater noise impacts from pile driving may result in injury or trauma to fish, sea turtles, and
other aquatic species if measures are not implemented to avoid and minimize these potential impacts.
Venture Global Calcasieu Pass is considering noise attenuation measures to substantially reduce underwater
sound pressure levels produced by pile driving, thereby reducing the extent of potential behavioral and
injury level effects on aquatic species. Because Venture Global Calcasieu Pass has not yet committed to
any specific mitigation measures, we recommend it file a plan, prior to the end of the draft EIS comment
period, to mitigate the effects of noise from pile driving activities in consultation with the National Marine
Fisheries Service (NMFS), the FWS, and the LDWF.

During construction of the Pipeline, use of the HDD method to cross 14 waterbodies would avoid
or minimize impacts on fisheries, fish habitat, and other aquatic resources, unless an inadvertent release of
drilling mud were to occur. Should an inadvertent release occur, TransCameron Pipeline would implement
the measures outlined in its HDD Contingency Plan to minimize potential impacts on aquatic resources.
The use of push and open-cut crossing method for the remaining waterbodies would result in temporary
loss or modification of aquatic habitat, increase sedimentation and turbidity, and alteration of vegetative
cover. The majority of fish species present within the waterbody at the time of construction activities would
likely be displaced to similar adjacent habitats; however, stress, injury, or death of individual fish may
occur. Increased suspended sediment and turbidity levels may also cause degradation of benthic and
spawning habitat and decreased dissolved oxygen levels within and downstream of the crossing location.
However, TransCameron Pipeline would implement the measures outlined in its Project-specific
Procedures to minimize impacts on waterbodies and aquatic resources during Pipeline construction. In
addition, we recommend that Venture Global consult with the LDWF regarding its proposed instream
construction windows. Once construction is complete, streambeds and banks would be restored to their
preconstruction conditions and contours to the maximum extent practicable. Operation of the Pipeline
facilities would not affect aquatic resources. With implementation of the mitigation measures described
above, we anticipate that the Pipeline would have minimal, localized, and not significant impacts on aquatic
resources.

Terminal construction would impact approximately 83.3 acres of essential fish habitat (EFH)
associated with the permanent filling of 3.4 acres of EFH for the marine berm and 79.9 acres of
dredging/excavation of EFH along the shoreline and ship channel that would permanently convert the
existing EFH to deeper water EFH habitat. Construction of the Pipeline would permanently fill
approximately 1.3 acres of wetland that is considered EFH and would temporarily impact 56.9 acres of
wetlands and other waterbodies considered EFH. These temporary construction impacts are expected to be
of short duration, as populations of EFH species and their food sources would be expected to recover
quickly following construction. These impacts would also be minimized through implementation of the
Project-specific Procedures, the SPCC Plan, and the HDD Contingency Plan. Therefore, we conclude that
construction of Project would adversely affect EFH, but these adverse effects would be temporary.
Permanent adverse effects on EFH would be offset by compensatory mitigation. We are requesting that
the NMFS consider the EIS as our Essential Fish Habitat Assessment.

THREATENED, ENDANGERED, AND OTHER SPECIAL STATUS SPECIES

Sixteen federally listed threatened and endangered species may occur in the Project area, including
five sea turtles, one fish, one aquatic mammal, seven whales, and two birds. Potential impacts on aquatic



and terrestrial habitats and species have been described above, and those same impact types apply to
threatened and endangered species. We determined that the Project is not likely adversely affect the sixteen
federally listed threatened and endangered species. As required by section 7 of the Endangered Species
Act of 1973, we request that the FWS and NMFS accept the information provided in this EIS as the
Biological Assessment for the Project. We also recommend that Venture Global should not begin any
Project construction until FERC staff completes ESA consultation for the Project.

LAND USE, RECREATION, AND VISUAL RESOURCES

The Project would be within the Louisiana Coastal Zone. All activities or developments that may
affect Louisiana’s coastal zone require a federal consistency review under the National Coastal Zone
Management Program, and must obtain a Coastal Use Permit from the LDNR. To ensure compliance with
this federal requirement, we recommend that Venture Global file the consistency determination with the
Secretary, prior to any Terminal construction.

The majority of the Terminal facilities would be within agricultural and herbaceous land
(31 percent), developed land (15 percent), and emergent wetland (44 percent) that is surrounded by open
water and land that is currently occupied by or proposed for similar industrial activities. The proposed
Terminal is entirely on private lands, and no federal or state-managed public lands are within 0.25 mile of
the site. There are currently no existing or planned residential or commercial developments within
0.25 mile of the Terminal. There are both existing and planned industrial developments within the vicinity
of the Terminal. Due to the industrial use of adjacent land and the previously disturbed nature of the
surrounding area, impacts on land use from the Terminal would be minor.

Terminal construction may temporarily impact recreational activities, including wildlife viewing,
beach use, boating, recreational vehicle (RV) use, and fishing. The Davis Road Public Boat Launch and
the Cameron Jetty Fishing Pier and RV Facility are within 0.25 mile of the proposed Terminal. A portion
of Davis Road would be permanently closed for construction and operation of the Terminal facility. The
boat launch would be removed as a result of the Terminal. The fishing pier and RV facilities would no
longer be accessible by road. Cameron Parish Police Jury intends to relocate and develop new recreation
locations in the Project area. Venture Global Calcasieu Pass is supporting the Cameron Parish Police Jury
in its efforts to continue the public use of the Jetty Pier, and has entered into a Cooperative Endeavor
Agreement (CEA) with Cameron Parish Police Jury to allow for continued public use of the facilities as
Venture Global Calcasieu Pass develops the Terminal. To further this effort, we recommend that Venture
Global Calcasieu Pass file with the Secretary any updates for the CEA and any updated correspondence
with the Cameron Parish Police Jury. Dredging and excavation activities in the Calcasieu River Ship
Channel may also temporarily impact recreational boat traffic throughout the 35-month construction period.
During this time, material and equipment deliveries may delay or impede recreational boat traffic due to
increased ship/barge traffic within the Calcasieu River Ship Channel. We have determined the Project
would have some adverse impacts on recreation, including boating and fishing along the Calcasieu River
Ship Channel and Gulf of Mexico. However, these impacts would be minimized with Venture Global
Calcasieu Pass’ proposed mitigation measures and our recommendation.

The presence of the Terminal and associated increased lighting would have an influence on visual
resources. The location of the Terminal would be visible to users of the Calcasieu River Ship Channel, the
fishing pier and RV facility, existing industrial businesses in the area, and visitors to nearby beaches.
However, most of the activities and structures within the Terminal site would be obscured by the proposed
perimeter berm and wall and the surrounding developed areas along the Calcasieu River Ship Channel are
currently heavily lit by industrial facilities during the night-time hours.



The Pipeline is located entirely on private lands, and no public lands are within 0.25 mile of the
site. There are currently no existing residences within 50 feet of the Pipeline and no planned commercial
or industrial developments within 0.25 mile of the Pipeline. Land use impacts associated with the Pipeline
would include disturbance of existing land use, the creation of new easements, and the conversion of
1.3 acres of land to a permanent aboveground facility. TransCameron Pipeline would restore all other lands
affected by Pipeline construction to preconstruction contours, and would thus not result in a change in a
significant change in land use. Therefore, impacts on land use from the Pipeline would be temporary and
minor.

The Pipeline would cross the Creole Nature Trail National Scenic Byway twice. However, because
Pipeline construction would be temporary, and the right-of-way would be restored to preconstruction
conditions, there would be no long-term impact on the Creole Nature Trail National Scenic Byway.
Therefore, the Pipeline would not adversely impact recreation or special use areas.

Construction and operation of the Pipeline may impact visual resources by altering the terrain and
vegetation patterns during construction or right-of-way maintenance and from the presence of new
aboveground facilities. The Pipeline would be buried and the right-of-way would be restored to
preconstruction contours. Most of the vegetation disturbed is herbaceous and TransCameron Pipeline
would allow it to return to preconstruction vegetation conditions; therefore, there would no long-term
impact on visual resources from the Pipeline. TransCameron Pipeline would also install a meter station
and MLV along the pipeline right-of way. The meter station and MLV would be adjacent to existing
industrial facilities. Therefore, the meter station and MLV would not have a significant impact on visual
resources.

SOCIOECONOMICS

Construction of the Project would result in minor positive impacts due to increases in construction
jobs, payroll taxes, purchases made by the workforce, and expenses associated with the acquisition of
material goods and equipment. Operation of the Project would have a positive effect on the local
governments’ tax revenues due to the increase in property taxes that would be collected. Construction of
the Project would not have a significant adverse impact on local populations, employment, provision of
community services, or property values. There would not be any disproportionately high or adverse
environmental and human health impacts on low-income and minority populations from construction or
operation of the Project.

Due to the rural nature of Cameron and Jefferson Davis Parishes, the currently available transient
housing would not likely be sufficient to accommodate the maximum peak non-resident workforce, which
would result in temporary impacts on housing availability in the Project area during peak construction. In
recognition of a growing need for temporary worker housing, the southwest Louisiana Economic
Development Alliance created a strategic plan for temporary housing for the local parishes. If all of the
proposed housing projects were to be constructed, an additional 13,348 housing units would be available
in the Project area, which would be more than sufficient to accommodate the Project needs.

Vehicle traffic is anticipated to temporarily increase substantially during construction of the
Terminal due to worker vehicles, construction vehicles, and trucks taking materials and equipment to and
from the site. To minimize the increase, Venture Global Calcasieu Pass would transport materials by barge
to nearby existing aggregate storage and handling facilities prior to completion of the construction berth.
Venture Global Calcasieu Pass would also address worker and material transport through off-site parking,
shuttles, and infrastructure. To minimize disruption to local traffic flow and communities and to ensure
that construction-related road use proceeds in a safe and efficient manner, we recommend that, prior to
construction of the Terminal, Venture Global Calcasieu Pass file with the Secretary its updated Traffic



Management Plan for off-site parking and use of shuttles. Construction of the Pipeline would result in only
minor, temporary impacts on traffic in the Project area, and operation would not result in any significant
impacts on traffic or roadways.

A marine traffic study found that there was sufficient capacity in the Calcasieu River Ship Channel
for an increase in vessels over the current vessel traffic and projected future increase in vessels. During
construction, Venture Global Calcasieu Pass estimates that major material supplies and equipment would
be delivered to marine construction support facilities with existing docks located close to the Terminal
facilities; during operations, approximately 150 LNG vessels would call per year. The USCG issued the
Letter of Recommendation for the Project, which stated that the Calcasieu River Ship Channel is considered
suitable for LNG marine traffic in accordance with its guidance. During operations, security zones for LNG
carriers in transit and use of exclusion zones would impact recreational and commercial fishing vessels
within the Calcasieu River Ship Channel because they would be required to stay out of the security zone
while the LNG carrier passes. After the moving security zone passes, recreational boaters and fishermen
could return and continue their prior activities. Because the LNG vessels would be joining an existing
convoy system, and consist of an additional three vessels a week, the Project would create only a slight
increase in impacts on recreation and commercial fishing along the Calcasieu River Ship Channel.

CULTURAL RESOURCES

Compliance with section 106 of the National Historic Preservation Act of 1966 (NHPA) is
complete for the Project. Surveys and evaluations are also complete. The State Historic Preservation Office
(SHPO) concurred that no significant archaeological or historic resources would be affected by the
proposed Project and SHPO made a determination of No Effect based on survey results.

AIR QUALITY AND NOISE

Air quality would be affected by construction and operation of the Project. Though air pollutant
emissions would be generated by operation of equipment during construction of the Project facilities, most
air emissions associated with the Project would result from the long-term operation of the Terminal.
Cameron Parish is designated as unclassifiable for ozone (Os), particulate matter less than 2.5 microns in
aerodynamic diameter (PM2 ), and nitrogen dioxide (NO>). For all other criteria pollutants, Cameron Parish
is considered to be in attainment.

The Project would not lead to impacts on any special national or regional natural, scenic,
recreational, or historic value areas for which the Prevention of Significant Deterioration (PSD) regulations
provide special protection. New facilities are required to obtain an air quality permit from the LDEQ, who
is the lead air permitting authority for the Project, prior to initiating construction.

Emissions from construction equipment would be temporary and depend on the duration and type
of construction activity, together with the number and type of vehicles and equipment in use at any point
in time. TransCameron Pipeline would have short-term and localized construction emissions as equipment
and activities move sequentially along the route, and would depend on the equipment being operated at any
given time. Venture Global has not identified the specific measures it would implement to control fugitive
dust emissions during construction at the Terminal. Therefore, to ensure procedures are clear for
compliance purposes, we recommend that Venture Global file a Fugitive Dust Control Plan, for review and
approval prior to construction at the Terminal.

Operation of the Project would result in long-term air pollutant emissions from stationary

equipment at the Terminal site, including combustion turbines, duct burners, diesel engines for backup
generators, and fugitive emissions from various components. In addition, the LNG Carrier Loading Facility
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would be a source of emissions, as well as fugitive emissions from various onshore components. Stationary
emissions sources associated with the Pipeline would include pig launcher/receivers, meter stations, block
valves, and fugitive emissions from various components.

Mobile sources of operational emissions would include cars, trucks, and marine vessels associated
with the Terminal facility. Marine vessels that would produce operational emissions would include LNG
carriers at berths, LNG carriers underway, escort tug boats, and security vessels.

Venture Global estimated ambient pollutant concentrations in the vicinity of the Project. The
analysis for all pollutants except Oz used the EPA’s AERMOD to predict maximum short-term and annual
concentrations. The modeling analysis and “culpability analysis” showed that the Project would not
significantly contribute to any of the modeled National Ambient Air Quality Standard (NAAQS)
exceedances, and is shown to be in compliance with the NAAQS.

The PSD increment assessment was performed for annual NO,, 24-hour and annual PM;s, and 3-
hour sulfur dioxide, which are the pollutants for which modeled concentrations exceeded their respective
Significant Impact Levels and for which both NAAQS and PSD increments have been established. All
predicted concentrations are less than the corresponding PSD increments. Therefore, the Project would not
cause or contribute to any PSD increment violations.

Venture Global performed additional assessments, based on the results of the NAAQS, of potential
impacts from air emissions on Class | areas; soils, vegetation, and wildlife; and effects on development
growth. The Project would not have a significant impact on pollutant concentrations or visibility
impairment in any Class | areas or result in significant impacts on soils, vegetation, or wildlife as a result
of air emissions.

Venture Global performed another air quality modeling analysis to quantify the potential impact of
the Project on O3 concentrations in the surrounding area, relative to the 8-hour O3 NAAQS. The analysis
determined that the addition of the modeled Project impact on background concentrations would not exceed
either the 70 parts per billion 2015 O3 NAAQS. Therefore, the Project would not cause or contribute to a
violation of the O3 NAAQS.

Pile driving, dredging, and internal combustion engines associated with Terminal construction
would generate noise. Pile driving could produce peak sound levels perceptible above the background
sound levels at the two nearest noise sensitive areas. Dredging activities are estimated to produce noise
levels of approximately 80 decibels on the A-weighted scale (dBA) at a distance of 50 feet. Because pile
driving and dredging activities could occur on a 24-hour per day basis, an increase in nighttime noise at the
noise receptors can be expected. As a result, we recommend that Venture Global Calcasieu Pass file with
the Secretary, prior to the end of the draft EIS comment period, a pile driving and dredging noise analysis
identifying the existing and projected noise levels at the two noise sensitive areas. If noise levels would
exceed a day-night average sound level (Lqn) of 55 dBA at either noise sensitive area, we further recommend
Venture Global Calcasieu Pass file a mitigation plan and monitor the noise levels during the construction
phase. Noise generated by other construction activities is not anticipated to be significant, and the proposed
berm and floodwall around the Terminal would minimize the construction noise once they are constructed.
Fans for heat exchangers, electric motor units, compressor units, and power plant generation units (among
other facilities) would produce long-term Terminal operational noise.

Some of the Terminal facilities would be elevated up to 20 feet above the current ground level
(e.g., compressor piping and air coolers) with limited intervening screening such as from the proposed berm
or floodwall. With implementation of the mitigation measures identified in the noise analysis, the resulting
noise at the noise sensitive areas would meet our criteria of an Lqy of 55 dBA. In order to ensure
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implementation of these measures, we recommend that Venture Global Calcasieu Pass file with the
Secretary a noise survey after placing each phase of liquefaction blocks into service and after placing the
entire Terminal into service to confirm that the criteria would be met.

With the exception of the HDD activities, normal Pipeline construction would be limited to daytime
hours, minimizing any impacts on nearby residences. Construction noise would be temporary and would
vary as construction progresses along the corridor. Noise levels from HDD operations could exceed
FERC’s criteria of 55 dBA Lg» at some of the noise sensitive areas along the Pipeline. A number of best
management practices are proposed by TransCameron Pipeline to help reduce the noise from the HDD
activities. However, because HDD noise levels could still exceed FERC’s criteria, we recommend that
TransCameron Pipeline file with the Secretary an HDD noise analysis identifying the existing and projected
noise levels at each noise sensitive area within 0.5 mile of the HDD entry and exit pits, as well as a
mitigation plan to reduce projected noise levels. Minimal noise impacts are expected with Pipeline
operation and would be limited to pipeline blowdown events during inspections or maintenance of the
system. These events typically last between 20 minutes and 2 hours. Impacts would be infrequent and of
limited duration, reducing the potential for long-term impacts.

Based on the analyses conducted and our recommendations, we conclude that operation of the
Terminal and Pipeline would not result in significant noise impacts on noise sensitive areas.

RELIABILITY AND SAFETY

The proposed Project would be designed, constructed, operated, and maintained to meet or exceed
USCG Safety Standards in 33 CFR 105 and 127, the DOT Minimum Federal Safety Standards in 49 CFR
192 and 193, and other applicable federal and state regulations. Based on our technical review of the
preliminary engineering design, we conclude that, with the incorporation of our recommendations, the Front
End Engineering Design presented by Venture Global Calcasieu Pass would include acceptable layers of
protection or safeguards to reduce the risk of a potentially hazardous scenario from developing into an event
that could impact the off-site public. Furthermore, we have made a number of recommendations to be
implemented during construction and operation of the Terminal to enhance reliability and safety and further
mitigate the risk of impact on the public. The proposed Pipeline would be constructed and operated in
accordance with the DOT and other applicable standards; therefore, we have determined that the Pipeline
would represent a minimal increase in risk to the nearby public.

In an October 5, 2017 letter to FERC staff, the DOT stated that it had no objection to Venture
Global Calcasieu Pass’ methodology for determining the candidate design spills used to establish the Part
193 siting requirements for the proposed Terminal. The USCG reviewed the suitability of the Calcasieu
River Ship Channel, and issued a Letter of Recommendation (LOR) and LOR Analysis stating that the
Calcasieu River Ship Channel should be considered suitable for the type and frequency of the LNG marine
traffic associated with the proposed Project.

Based on the engineering design analysis, implementation of our recommendations, the design spill
methodology reviewed by DOT for the Terminal, the LOR issued by the USCG for the LNG marine traffic
in the Calcasieu River Ship Channel, and the regulatory requirements for the Pipeline and Terminal, we
conclude that the Project would not result in significant increased public safety risks.
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CUMULATIVE IMPACTS

Our analysis of cumulative impacts includes other projects in the vicinity of the proposed Calcasieu
Pass Project that could affect the same resources as the proposed Project in the same approximate time
frame. We conclude that, for most resources, the Project’s contribution to cumulative impacts on resources
affected by the Project would not be significant, or that the potential cumulative impacts of the Calcasieu
Pass Project and the other projects considered would be minor or insignificant. Concurrent construction of
the proposed Project and other projects in the area would result in increased workers in the area, which
could result in a short-term impact on housing, particularly in Cameron Parish. Temporary housing,
planned housing units (13,348) and the expectation that a majority of the workforce would be sourced from
the local region would avoid significant cumulative impacts to housing. Concurrent construction and
operation of the Project would also increase traffic, which could result in deficiencies in area roadway
capacities. We conclude that the implementation of the proposed mitigation measures and our
recommended mitigation measures would adequately reduce these impacts.

Concurrent construction and operation of the Calcasieu Pass Project and the other projects in the
area would have a beneficial cumulative effect on revenues for the state and the local parishes due to
expenditures for services and materials for the projects, increased expenditures by local workers, and
expenditures by the non-local workforce and any family members accompanying the non-local workers.
The parishes would also receive a substantial increase in property taxes from the projects.

The Calcasieu Pass Project, along with the other identified within the geographic scope and in
combination with past and future emissions from all other sources, would contribute to increase the
atmospheric concentration of greenhouse gases (GHGs) and incrementally contribute to future climate
change impacts. However, we cannot determine the cumulative physical impacts on the environment
caused by climate change, and therefore cannot determine whether the Project’s contribution to cumulative
impacts on climate change would be significant.

ALTERNATIVES CONSIDERED

We evaluated several alternatives to the proposed Project, including the No-Action Alternative,
system alternatives for the proposed LNG facility and the proposed Pipeline, alternative Terminal
configurations, alternative dredge disposal sites, alternative Pipeline routes, and process alternatives to
liqguefy LNG. While the No-Action Alternative would eliminate the short- and long-term environmental
impacts identified in the EIS, the stated objectives of the proposed action would not be met.

System alternatives evaluated for the Terminal included 9 operating LNG import terminals with
approved, proposed, or planned expansions to provide liquefaction capabilities and 17 approved, proposed,
or planned stand-alone LNG projects. We cannot speculate or conclude that excess capacity would be
available to accommodate the proposed action’s purpose and need. Therefore, construction of this proposed
Project as part of another site would likely require an expansion or new facility similar to the proposed
facilities, resulting in environmental impacts similar to the proposed Project. Therefore, these systems
alternatives would not offer a significant environmental advantage over the proposed Project.

We evaluated the proposed Terminal configuration and project specifications relative to impacts
on wetlands and other sensitive resources. We did not find any alternative configurations that would meet
the required regulations, codes, and guidelines and at the same time further avoid or reduce environmental
impacts associated with the proposed Project.

Two alternatives were considered for the beneficial reuse of dredged materials. One was the Oyster
Lake Marsh Creation and Nourishment Project and a second alternative was the No Name Bayou Marsh
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Creation Project. While these two alternative projects were considered as the most viable options, they
have since secured government funding and have progressed through the planning stages of receiving other
spoil material, thereby reducing the likelihood of spoil material from the Project being accepted at these
sites.

One alternative pipeline route was evaluated during the early stages of the project application
process. The original route that was proposed by TransCameron Pipeline was approximately 20.6 miles
long, also trending due east between the Terminal site and the interconnect location. Although that route
was shorter than the proposed Pipeline, it runs along the coast and has some significant disadvantages.
Approximately 5 percent of the alternative would be within 200 feet of the upper beach line along the Gulf
of Mexico, with no natural or man-made barrier to protect it from coastal storm erosion. Construction in
this location would be closer to nesting shorebirds and turtles, including federally listed species. Inaddition,
approximately 91 percent of this route would cross contiguous wetlands and would require 99 fewer surface
water crossings than the proposed route, but would cross one major waterbody. This route was generally a
greenfield route, with only 18 percent collocated along existing linear corridors (compared with the
proposed route’s 86 percent). We determined that the alternative would not provide a significant
environmental advantage to the proposed Pipeline. We have not identified any other alignments that would
offer significant environmental advantages, irrespective of engineering feasibility or cost.

There are numerous process alternatives to liquefying natural gas. In addition to efficiency, other
criteria of importance include availability of natural gas, cost of construction and operation, and land use
requirements. Several liquefaction technologies are currently available on the market and were considered
by Venture Global Calcasieu Pass, including Propane Mixed Refrigerant (C3-MR) Process, Cascade
Process, AP-X Process, Dual Mixed Refrigerant (DMR) Process, Nitrogen Expansion Process, PRICO®
SMR Process, OSMR® Process, and IPSMR® Process. We have determined that none of the alternative
processes offered any significant environmental advantages over the proposed IPSMR® Process.

CONCLUSIONS

We determined that construction and operation of the Project would result in adverse environmental
impacts, but all impacts would be reduced to less-than-significant levels. This determination is based on a
review of the information provided by Venture Global Calcasieu Pass and TransCameron Pipeline and
further developed from data requests; field investigations; scoping; literature research; alternatives analysis;
and contacts with federal, state, and local agencies as well as Indian tribes and individual members of the
public.

Although many factors were considered in this determination, the principal reasons are:

e The HDD method would be used to cross 14 waterbodies which would avoid direct impacts on
these resources.

e Venture Global Calcasieu Pass and TransCameron Pipeline would mitigate wetland impacts
associated with the construction and operation of the proposed Terminal and the Pipeline in
accordance with the project-specific CMP/BUDM.

e The FERC staff would complete the process of complying with section 7 of the Endangered
Species Act.

e The FERC staff has completed consultation under section 106 of the National Historic

Preservation Act and implementing regulations at 36 CFR 800 prior and determined that no
historic properties would be affected by the Project.
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In

Venture Global Calcasieu Pass and TransCameron Pipeline would comply with all applicable
air and noise regulatory requirements during construction and operation of the Project.

Venture Global Calcasieu Pass and TransCameron Pipeline would minimize impacts on
environmental resources during construction and operation of the Project by implementing, as
applicable, their Project-Specific Plan and Procedures; HDD Contingency Plan; CMP/BUDM;
and by implementing the Project-specific Plan and Procedures.

Venture Global Calcasieu Pass would install a 31.5 foot storm surge wall around the perimeter
of the Terminal to the north, east, and south and a 26-foot high berm on the west perimeter.

The design spill methodology reviewed by DOT for the Terminal, the LOR issued by the USCG
for the LNG marine traffic in the Calcasieu River Ship Channel, and the regulatory
requirements for the Pipeline and Terminal would avoid a significant increase in public safety
risks.

An environmental inspection program would be implemented to ensure compliance with the
mitigation measures that become conditions of the FERC authorization.

addition, we developed recommendations that Venture Global Calcasieu Pass and

TransCameron Pipeline should implement to further reduce the environmental impacts that would
otherwise result from construction and operation of the Project. Several recommendations require Venture
Global to file updated information with the Secretary prior to the end of the draft EIS comment period.
This information is necessary to ensure the final EIS is complete and provides the most up-to-date
information on Venture Global Calcasieu Pass’ ongoing efforts to minimize the impacts of the Project. For
the remainder of recommendations, we determined that these measures are necessary to reduce adverse
impacts associated with the Project and, in part, are basing our conclusions on implementation of these
measures. Therefore, we are recommending that these mitigation measures be attached as conditions to
any authorization issued by the Commission. These recommended mitigation measures are presented in
section 5.2 of the draft EIS.
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1.0 INTRODUCTION

The staff of the Federal Energy Regulatory Commission (FERC or Commission) prepared this
Environmental Impact Statement (EIS) to describe our assessment of the potential environmental impacts
that may occur from constructing and operating Venture Global Calcasieu Pass, LLC’s Calcasieu Pass
Project (Project) in Cameron Parish, Louisiana.

On September 4, 2015, Venture Global Calcasieu Pass, LLC (Venture Global Calcasieu Pass) filed
an application with the FERC in Docket No CP15-550-000 under section 3 of the Natural Gas Act (NGA)
and under Title 18 of the Code of Federal Regulations, Parts 153 and 380 (18 CFR 153 and 380), to construct
and operate a liquefied natural gas terminal (Terminal). Similarly, on the same day TransCameron Pipeline,
LLC (TransCameron Pipeline) filed an application with the FERC in Docket No. CP15-551-000 under
section 7 of the NGA and 18 CFR 153 and 380 to construct, operate, and maintain two pipeline laterals (the
23.4-mile-long East Lateral and the 19.2-mile-long West Lateral). On June 28, 2016, Venture Global filed
an amendment to its application to remove the West Lateral pipeline as well as make minor workspace
adjustments along the East Lateral pipeline (Pipeline). Both Venture Global Calcasieu Pass and
TransCameron Pipeline are wholly owned subsidiaries of Venture Global LNG, Inc. (Venture Global).
The two companies are referred to collectively in this EIS as Venture Global, where appropriate. Venture
Global Calcasieu Pass seeks approval under the NGA to construct and operate the Terminal and
TransCameron Pipeline seeks a Certificate of Public Convenience and Necessity (Certificate) to construct
and operate a natural gas pipeline. This application was noticed in the Federal Register (FR) on September
24, 2015.

The FERC is the lead federal agency for the preparation of this EIS, and as such, we* prepared this
EIS to assess the potential environmental impacts resulting from construction and operation of the Project
in accordance with the National Environmental Policy Act of 1969 (NEPA). The Council on Environmental
Quality regulations for implementing NEPA (40 CFR 1500-1508), and the FERC regulations for
implementing NEPA (18 CFR 380).Several agencies cooperated in the development of this EIS. A
cooperating federal agency has jurisdiction by law or special expertise with respect to environmental
impacts associated with the proposal and is involved in the NEPA analysis. Cooperating agencies for the
Project include: the U.S. Army Corps of Engineers (USACE), U.S. Coast Guard (USCG), U.S. Department
of Transportation (DOT), U.S. Environmental Protection Agency (EPA), and U.S. Department of Energy
(DOE). FERC consulted with the cooperating agencies throughout the pre-filing and application review
phases of the Project. The cooperating agencies provided input on the Project during several conference
calls and an interagency meeting held on February 6, 2015. The cooperating agencies had the opportunity
to comment on the preliminary draft EIS. FERC consulted with those agencies about their comments and
incorporated them into this EIS.

Figure 1.1-1 shows the general location of the proposed facilities, and figure 1.1-2 shows the
proposed Terminal site, including five temporary construction support facilities—Liberty, Martin, Baker
Hughes, DeHvCo, and Mudd. These proposed construction support facilities are addressed throughout this
EIS.

1.1 REGULATORY BACKGROUND
On September 27, 2013, Venture Global received approval from the DOE’s Office of Fossil Energy

(DOE/FE) in FE Docket No. 13-69-LNG to export up to 5.0 million tonnes per annum (MTPA) of LNG to
countries or nations with which the United States has free trade agreements (FTA countries or nations) over

4 “We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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a period of 25 years. On October 10, 2014, Venture Global received approval from the DOE/FE in
FE Docket No. 14-88-LNG to export an additional 5.0 MTPA of LNG to FTA nations over a period of 25
years. On June 17, 2015, Venture Global received approval from the DOE/FE in FE Docket No. 15-25-
LNG to export an additional 2 MTPA of LNG to FTA nations over a 25 years. Venture Global also
requested authorization from the DOE/FE to export these volumes of LNG to non-FTA nations, which is
pending. With the current combined approvals from DOE/FE, Venture Global is authorized to export a
total of 12 MTPA of LNG, which is equivalent to about 620 Bcf/yr.®

5 After completing pre-Front End Engineering and Design (pre-FEED), Venture Global determined that the
peak potential liquefaction output will be as much as 12.0 MTPA. Accordingly, Venture Global submitted a new
application to the DOE/FE to export an additional 2.0 MTPA of LNG. The peak liquefaction capacity of 12.0
MTPA is equivalent to 620 Bcf/yr of natural gas while the nameplate liquefaction capacity of 10.0 MTPA would be
equivalent to 516.6 Bcf/yr under a lean gas supply scenario.
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1.2 PROJECT PURPOSE AND NEED

Venture Global states its Project’s purpose is to produce LNG for export via ocean-going LNG
carriers under the authorities granted it by the DOE/FE.

Under section 3 of the NGA, the FERC considers, as part of its decision to authorize natural gas
facilities, all factors bearing on the public interest. Specifically, regarding whether to authorize import or
export natural gas facilities, the FERC shall authorize the proposal unless it finds that the proposed facilities
would not be consistent with the public interest.

Under section 7(c) of the NGA, the Commission determines whether interstate natural gas
transportation facilities are in the public convenience and necessity, and if so, grants a Certificate to
construct and operate them. The Commission bases its decisions on technical competence, financing, rates,
market demand, natural gas supply, environmental impact, long-term feasibility, and other issues
concerning the proposed Project.

The Project has a water-dependency purpose as it relates to the liquefaction and subsequent
exportation of domestic natural gas. LNG carriers would transport LNG to worldwide markets. The Project
requires a marine berth for loading of LNG carriers for waterborne transport of LNG.

13 PURPOSE AND SCOPE OF THE EIS

The EIS describes the affected environment as it currently exists, the environmental consequences
of the Project, and compares the Project’s potential impacts with various alternatives. The EIS also presents
our conclusions and recommended mitigation measures. The Commission will use the EIS as an element
in its review of Venture Global’s application to determine whether to authorize the Project.

Our principal purposes in preparing this EIS are to:

e identify and assess potential impacts on the human environment that would result from the
implementation of the proposed action;

o identify and assess reasonable alternatives to the proposed action that would avoid or minimize
adverse impacts on the human environment;

e identify and recommend specific mitigation measures to minimize environmental impacts; and

o facilitate public involvement in identifying significant environmental impacts on specific
resources.

Topics addressed in this EIS include geology; soils and sediments; water resources; wetlands;
vegetation; wildlife and aquatic resources; threatened, endangered, and other special status species; land
use, recreation, and visual resources; socioeconomics; transportation and traffic; cultural resources; air
quality and noise; reliability and safety; and cumulative impacts. The EIS describes the affected
environment of the facilities under the Commission’s jurisdiction (i.e., the proposed Terminal and Pipeline)
as it currently exists based on available information and the environmental consequences of construction
and operation of the Project. It also compares the project’s potential impact to that of various alternatives.
Further, the EIS presents our conclusions and recommended mitigation measures. Minor non-jurisdictional
facilities would also be constructed in association with the Project (see section 1.5).
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Our description of the affected environment is based on a combination of data sources including
desktop resources such as scientific literature and regulatory agency reports as well as field data collected
by Venture Global.

When considering the environmental consequences of constructing and operating the Project, the
duration and significance of potential impacts are described according to the following four levels:

e Temporary — impacts generally occur during construction, with the resources returning to
preconstruction conditions almost immediately after construction;

e Short-term — impacts could continue for approximately 3 years following construction;

e Long-term —impacts would require more than 3 years to recover, but eventually would recover
to preconstruction conditions; and

e Permanent — impacts could occur as a result of activities that modify resources to the extent
that they may not return to preconstruction conditions during the life of the Project, such as
with the construction of an aboveground facility.

1.3.1 Federal Energy Regulatory Commission

The FERC is the federal agency responsible for authorizing interstate pipeline facilities, LNG
facilities on interstate pipeline systems, and LNG import and export terminals. The Commission would
consider the findings in this EIS during its review of Venture Global’s application. The identification of
environmental impacts related to the construction and operation of the Project, and the mitigation of those
impacts, as disclosed in this EIS, would be components of the Commission’s decision-making process. The
Commission would issue its decision in an Order. If the Project is approved, the Order would specify that
the LNG terminal, Pipeline, and related facilities can be constructed and operated under the authority of
Section 3 and Section 7 of the NGA. The Commission may accept the application in whole or in part, and
can attach engineering and environmental conditions to the Order that would be enforceable actions to
assure that the proper mitigation measures are implemented during construction and prior to the Project
going into service.

1.3.2 U.S. Army Corps of Engineers

The USACE has jurisdictional authority pursuant to section 404 of the Clean Water Act (CWA)
(Title 33 of the United States Code [USC], section 1344 [33 USC 1344]), which governs the discharge of
dredged or fill material into waters of the U.S., and section 10 of the Rivers and Harbors Act (RHA) (33
USC 403), which regulates any work or structures that potentially affect the navigable capacity of a
waterbody. The USACE must comply with the requirements of NEPA before issuing permits under these
statutes. In addition, when a section 404 discharge is proposed and a standard permit is required, the
USACE must consider whether the proposed section 404 discharge represents the least environmentally
damaging practicable alternative pursuant to the CWA section 404(b)(1) guidelines. The USACE must
also carry out its public interest review process before a standard permit can be issued. Although this EIS
addresses environmental impacts associated with the Project as they relate to the USACE’s jurisdictional
permitting authority, it does not serve as a public notice for any USACE permits or take the place of the
USACE’s permit review process.

The proposed Project will also be regulated by the USACE under Section 14 RHA (408) due to the
location on a USACE Federally maintained channel, necessitating a 33 USC 408 (Section 408) review.
Section 14 RHA (Section 408) authorizes the Secretary of the Army to grant permission to any private,
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public, tribal, or other federal entities for the temporary or permanent alteration or use of a USACE Civil
Works project, if the Secretary determines that the alteration or use will not be injurious to the public interest
and will not impair the usefulness of the project. Projects requiring 408 permission and/or decisions,
typically also entail endorsements/acceptance from the local sponsor(s), Port(s), and/or pilots associations.

1.3.3 U.S. Coast Guard

The USCG is the federal agency responsible for determining the suitability of waterways for LNG
marine traffic. The USCG exercises regulatory authority over LNG facilities that affect the safety and
security of port areas and navigable waterways under Executive Order 10173, the Magnuson-Stevens
Fishery Conservation and Management Act of 1976 (Magnuson-Stevens Act) (16 USC 1801), the
Magnuson Action of 1950 (50 USC 191), the Ports and Waterways Safety Act of 1972, as amended (33
USC 1221, et seq.), and the Maritime Transportation Security Act of 2002 (46 USC 701). The USCG is
responsible for matters related to navigation safety, vessel engineering, and safety standards, and all matters
pertaining to the safety of facilities or equipment in or adjacent to navigable waters up to the last valve
immediately before the receiving tanks. The USCG also has authority for LNG facility security plan
reviews, approval and compliance verification as provided in 33 CFR 105, and siting as it pertains to the
management of vessel traffic in and around LNG facilities to a point 12 nautical miles (nm) seaward from
the coastline (to the territorial seas).

As required by its regulations, the USCG is responsible for issuing a Letter of Recommendation
(LOR) and a LOR Analysis as to the suitability of the waterway for LNG marine traffic following a
Waterway Suitability Assessment (WSA) that is submitted by Venture Global Calcasieu Pass. Following
submittal to the USCG of its initial Letter of Intent, Venture Global Calcasieu Pass performed both a
Preliminary- and Follow-On WSA as required by 33 CFR 127.007 and the USCG’s Navigation and Vessel
Inspection Circular — Guidance Related to Waterfront Liquefied Natural Gas (LNG) Facilities (NVIC 01-
11). After reviewing the information in the Letter of Intent and WSA, and completing an evaluation of the
waterway in consultation with a variety of state and local port stakeholders, the USCG issued its LOR on
January 6, 2016 recommending that the Calcasieu River Ship Channel be considered suitable for LNG
marine traffic associated with the proposed Project. Refer to section 4.12.8 of this draft EIS for additional
information on the WSA and LOR.

1.3.4 U.S. Department of Transportation

The DOT has authority to enforce safety regulations and standards related to the design,
construction, and operation of natural gas pipelines, under the Natural Gas Pipeline Safety Act under 49
CFR 192, Transportation of Natural or Other Gas by Pipeline: Minimum Federal Safety Standards.

The DOT’s Pipeline and Hazardous Materials Safety Administration (PHMSA) has prescribed the
minimum federal safety standards for LNG facilities in compliance with 49 USC 60101. These standards
are codified in 49 CFR 193 and apply to the siting, design, construction, operation, maintenance, and safety
of LNG facilities. The National Fire Protection Association (NFPA) Standard 59A (2001 Edition),
Standard for the Production, Storage, and Handling of Liquefied Natural Gas, is incorporated in 49 CFR
193 by reference, with regulatory preemption in the event of a conflict. PHMSA also participates in vetting
Venture Global’s design spill methodology for compliance with 49 CFR 193 and NFPA 59A. Inaccordance
with the 1985 Memorandum of Understanding (MOU) between the FERC and the DOT regarding the
execution of each agency’s respective statutory responsibilities, of LNG facilities.

In February 2004, the USCG, the DOT, and the FERC entered into an Interagency Agreement to
ensure greater coordination among these three agencies in addressing the full range of safety and security
issues at LNG terminals, including terminal facilities and marine carrier operations, and maximizing the



exchange of information related to the safety and security aspects of the LNG facilities and related marine
operations. Under the Interagency Agreement, the FERC is the lead federal agency responsible for the
preparation of the analysis required under NEPA for impacts associated with terminal construction and
operation. The DOT and the USCG participate as cooperating agencies but remain responsible for
enforcing their respective regulations covering LNG facility siting, design, construction, and operation.

1.3.5 U.S. Environmental Protection Agency

The EPA has delegated water quality certification, under section 401 of the CWA, to the
jurisdiction of individual state agencies (in this case the Louisiana Department of Environmental Quality
[LDEQ]). The EPA also oversees the issuance of a National Pollutant Discharge Elimination System
(NPDES) permit by the state agency, under section 402 of the CWA, for point-source discharge into
waterbodies. In addition to its authority under the CWA, the EPA has jurisdictional authority under the
Clean Air Act of 1970 (CAA) to control air pollution by developing and enforcing rules and regulations for
all entities that emit toxic substances into the air. Under this authority, the EPA has developed regulations
for major sources of air pollution and has delegated the authority to implement these regulations to state
and local agencies. State and local agencies also develop and implement their own regulations for non-
major sources of air pollutants.

In addition to its permitting responsibilities, the EPA is required under section 309 of the CAA to
review and publicly comment on the environmental impacts of major federal actions, including actions that
are the subject of EISs, and responsible for implementing certain procedural provisions of NEPA
(e.g., publishing Notices of Availability of draft and final EISs to establish statutory timeframes for the
environmental review process).

1.3.6 U.S. Department of Energy

The DOE/FE must meet its obligation under section 3 of the NGA to authorize the export of natural
gas, including LNG, unless it finds that the export is not consistent with the public interest. By law, under
section 3(c) of the NGA, applications to export natural gas to countries with which the United States has
free trade agreements that require national treatment for trade in natural gas are deemed to be consistent
with the public interest and the Secretary of Energy must grant authorization without modification or delay.
As of June 17, 2015, Venture Global has received approval for all submitted applications to the DOE for
export to FTA countries.

The purpose and need for the DOE/FE action for the current proposal is to respond to the
applications for authority to export LNG from the Project to non-FTA countries filed by Venture Global
with the DOE/FE (FE Docket Nos. 13-69-LNG, 14-88-LNG, and 15-25-LNG). In the case of LNG export
applications to non-FTA countries, section 3(a) of the NGA requires the DOE/FE to conduct a public
interest review and to grant the authorization unless the DOE/FE finds that the proposed exports would not
be consistent with the public interest. The DOE/FE is conducting its review under section 3(a) of the NGA
to evaluate Venture Global’s applications for authorization to export up to 12 MTPA (620 Bcflyr) of
domestic natural gas as LNG for a 25-year period.

Additionally, NEPA requires the DOE/FE to consider the environmental impacts of its decisions
on non-FTA export applications. In this regard, the DOE/FE is a cooperating agency in preparing this EIS.
The DOE/FE has stated it will not make a decision on applications to export LNG to non-FTA countries
until the DOE/FE has met all of its statutory responsibilities. In accordance with 40 CFR 1506.3, after an
independent review of the final EIS, DOE/FE may adopt it prior to issuing a Record of Decision on Venture
Global’s application for authority to export LNG to non-FTA countries.
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1.4 PUBLIC REVIEW AND COMMENT
1.4.1 Pre-filing and Public Scoping

Venture Global requested to enter the FERC pre-filing process for the Project on October 7, 2014.
On October 10, 2014, the Commission staff granted Venture Global’s request to use the pre-filing process
and assigned Docket No. PF15-2-000 to the Project. The pre-filing process ended on September 4, 2015,
when Venture Global submitted its application to the FERC. The pre-filing review process provides
opportunities for interested stakeholders to become involved early in project planning, facilitates
interagency cooperation, and assists in the identification and resolution of issues prior to a formal
application being filed with the FERC.

During the pre-filing process, we conducted biweekly conference calls with Venture Global to
discuss Project progress and identify and address issues and concerns that had been raised. Interested
agencies were invited to participate on these calls. Summaries of the biweekly conference calls are
available for viewing on the FERC eLibrary (http:/elibrary.ferc.gov/idmws/search/fercgensearch.asp)
under Docket No. PF15-2.

On December 11, 2014, FERC staff participated in a site visit to the proposed Terminal. Venture
Global notified stakeholders and published a notice in the local newspapers of an open house. More than
100 interested parties attended the open house information session, which included landowners, agencies,
other interested stakeholders, and FERC staff in Cameron, Louisiana. The open house provided
stakeholders the opportunity to learn about the Project and ask questions in an informal setting. On January
20, 2015, the FERC issued a Notice of Intent to Prepare an Environmental Impact Statement for the Planned
Calcasieu Pass Project, Request for Comments on Environmental Issues, and Notice of Public Scoping
Meeting (NOI). The NOI was sent to over 700 interested parties including federal, state, and local officials;
agency representatives; conservation organizations; local libraries and newspapers; and property owners at
the Terminal site and along the Pipeline route (including a formerly proposed West Lateral segment which
has since been removed from the Project). There was a 30-day comment period on the NOI that ended on
February 19, 2015.

We received six comments in response to the NOI. Of these six comment letters received, one was
a congressional letter expressing support for the Project, four were from federal or state agencies, and one
was from a non-governmental organization.

On February 5, 2015, FERC staff participated in a field review of the lateral pipelines. That same
day, the FERC conducted a public scoping meeting in Cameron, Louisiana to provide an opportunity for
the public to learn more about the Project and provide comments on environmental issues to be addressed
in the EIS. Twelve people provided verbal comments at the scoping meeting. A transcript of the scoping
meeting was entered into the public record for the Project.®

On February 6, 2015, the FERC held an interagency scoping meeting to solicit comments and
concerns regarding the Project from other jurisdictional agencies. Representatives from three state and
federal agencies were present including the FERC, EPA, and Louisiana Department of Natural Resources
(LDNR).

& The transcript can be viewed on the FERC eLibrary under Accession Number 20150205-4005.
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On May 15, 2015, the FERC issued a Project update to inform the public and agencies of the status
of the FERC review process.’

On September 4, 2015, Global filed an application with the FERC, in Docket Nos. CP15-550-000
and CP15-551-000, to construct and operate the Terminal and Pipeline System (originally consisting of two
laterals — the approximately 23.5-mile-long East Lateral and the approximately 19.2-mile-long West
Lateral) to provide feed natural gas to the Terminal.

On June 28, 2016, Venture Global filed an amendment to its application to remove the West Lateral
pipeline as well as make minor workspace adjustments along the East Lateral. Since filing the original
application on September 4, 2015, Venture Global determined that the proposed East Lateral pipeline would
provide sufficient capacity and flexibility to transport supplies from the interconnected U.S. natural gas
grid to its proposed facility, and that capacity on the West Lateral is not needed.

On August 2, 2016, the FERC issued a Supplemental Notice of Intent to Prepare an Environmental
Impact Statement for the Proposed TransCameron Pipeline Project and Calcasieu Pass Terminal, and
request for Comments on Environmental Issues Related to New Route Amendments and Project Changes
(Supplemental NOI). The main project changes listed in the Supplemental NOI included the elimination
of the West Lateral Pipeline and reduction of Terminal site area. Other changes included minor work space
and layout modifications, redesign and relocation of facilities, and removal of addition of facilities. The
Supplemental NOI was sent to over 800 interested parties including federal, state, and local officials; agency
representatives; conservation organizations; local libraries and newspapers; and property owners at the
Terminal site and along the Pipeline route. Landowners along the formerly proposed West Lateral were
included in the mailing to notify them of the removal of that part of the Project. There was a 30-day
comment period on the Supplemental NOI that ended on September 1, 2016. We received three comments
in response to the Supplemental NOI.

One comment was from the National Oceanic and Atmospheric Administration’s (NOAA)
National Marine Fisheries Service (NMFS), Office of Sustainable Fisheries stating the agency’s concerns
regarding essential fish habitat (EFH) were still valid despite project modifications and that additional
information would be necessary for a complete EFH assessment. Another letter was from the Louisiana
Department of Wildlife and Fisheries (LDWF) wherein they provided their comments on the modified
project, and the third was a letter from the EPA recommending that FERC utilize the “Promising Practice
Report” in its consideration and analysis of Environmental Justice requirements.

On November 16, 2016, Venture Global hosted a second open house information session for
landowners, agencies, and other interested stakeholders in Cameron, Louisiana. The open house provided
stakeholders the opportunity to learn about changes to the Project and ask questions in an informal setting.
Notification of the open house was mailed to stakeholders and published in local newspapers. More than
80 interested parties attended the open house, including landowners, elected officials, management
officials, state and federal officials, and media and civic organization representatives.

Table 1.4.1-1 lists the environmental issues that were identified during the scoping processes
described above, as well as comments received in response to our Notice of Application issued on
September 18, 2015. Table 1.4.1-1 also indicates the section of this EIS in which each issue is addressed.
Primary issues raised by the commenters related to potential impacts on water quality and wetlands,

" This document, as well as all public documents and comments submitted as part of the Project pre-filing
and application processes, are available through the FERC eLibrary (http://elibrary.ferc.gov/idmws/search/
fercgensearch.asp) under Docket No. PF15-2.
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biological resources and habitats including protected species and EFH, invasive species, air quality,
hazardous materials, cultural resources, socioeconomics, climate change, and sea level rise.

This draft EIS has been mailed to agencies, individuals, and organizations on the mailing list in
appendix A and was filed with the EPA for issuance of a Notice of Availability in the Federal Register
(FR).

TABLE 1.4.1-1

ISSUES IDENTIFIED AND COMMENTS RECEIVED DURING THE SCOPING PROCESS FOR THE CALCASIEU PASS
TERMINAL AND TRANSCAMERON PIPELINE PROJECT

Issue/Specific Comment EIS Section Addressing Comment

General

Right of eminent domain 48.2.1
Project Design

Incorporation of potential sea level rise/increased flooding in site design 4125

Permits and Authorizations
Permits/authorizations and compliance
Alternatives

1.6, Table 1.6.8-1

Measures to avoid/minimize impacts on protected sensitive species

Site alternatives 3.3
Pipeline Route Alternatives 3.6
Water Resources and Wetlands
Impacts on surface waters, including water supply and water quality 4.3.2.2
Identification of impaired waters in the project area and impacts 4.3.2.1,4.3.2.2
Impacts on groundwater 43.14
Consistency with stormwater permitting requirements 1.6
Impacts on wetlands, including avoidance, minimization mitigation 4.4.2
Placement of culverts in access roads in wetlands 4.4.2
Impact on marsh salinity 4422
Project plans for dredging and dredged material disposal 2.6.3.3,2.6.3.4
Wildlife and Aquatic Resources
Presence of/Impacts on essential fish habitat (EFH) 4.6.3
Include fisheries resources 4.6.2
Impacts on migratory birds, including noise and light 46.1.3
Impacts on colonial nesting birds 46.1.3
Impacts on chenier habitat 46.1.3
Importance of wetlands as habitat for fisheries resources 4.6.2.1
Impact of liquefaction (cooling) system discharge on fish resources 46.2.1
Impact of noise from Terminal on wildlife 4.6.1.2
Vegetation and Special Communities
Impacts on saltflat grass 4542
Impacts on woolly honeysweet 4542
Impacts on coastal live oak-hackberry forest 4541
Introduction of invasive species 453
Threatened and Endangered Species
Identify and assess impacts on threatened and endangered species 46.1.3,4.7.1
and critical habitat in the project area, and other species of concern
Concerns with impacts on endangered birds 4.7.1

454.2,46.1.3,46.2.1,4.7
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TABLE 1.4.1-1
ISSUES IDENTIFIED AND COMMENTS RECEIVED DURING THE SCOPING PROCESS FOR THE CALCASIEU PASS
TERMINAL AND TRANSCAMERON PIPELINE PROJECT
Issue/Specific Comment EIS Section Addressing Comment

Land Use, Recreation, and Aesthetics

Compliance with land use plans in project area 48.1.2

Potential impacts of hazardous wastes from Terminal 4.12.3

Impact on RV park and jetty pier, including recreational fishing 4.8.1.3
Transportation and Traffic

Safe navigation in the Calcasieu River Ship Channel 49.12.1

Shoreline erosion from increased ship traffic 4.155,421.1,43.22,46.21
Socioeconomics

Environmental justice 4.9.11

Job creation 49.1,49.2

Economic benefits to parish 4.9

Impacts on commercial fishermen 4.9.7
Cultural Resources

Government-to-government/tribal consultation 4.10.1

Impact on cultural and historic resources 4.10
Air Quality

Ambient air conditions 4111.2

Project emissions 411.1.4,411.15,4.11.1.6

Greenhouse gases 411.1.2,4.11.1.3
Indirect and Cumulative Impacts

Potential for project to induce increased natural gas production 4.13.1.1
RV = recreational vehicle

15 NON-JURISDICTIONAL FACILITIES

Under Section 7 of the NGA, the FERC is required to consider, as part of a decision to authorize
jurisdictional facilities, all facilities that are directly related to a proposed project where there is sufficient
federal control and responsibility to warrant environmental analysis as part of the NEPA environmental
review for the proposed project. Some proposed projects have associated facilities that do not come under
the jurisdiction of the Commission. These “non-jurisdictional” facilities may be integral to the need for the
proposed facilities, or they may be merely associated as minor components of jurisdictional facilities that
would be constructed and operated as a result of authorization of the proposed facilities.

The jurisdictional facilities for the Project include the Terminal and Pipeline and are discussed
extensively throughout this EIS. Three non-jurisdictional facilities were identified in association with the
proposed Project: an electric utility connection, a water connection, and a potential recreational facility.
These non-jurisdictional facilities would be constructed in compliance with applicable federal and state
regulations.

1.5.1 Short-Term Electric Utility Connection
The Project would require a short-term utility connection to the Entergy Corporation’s existing
electric distribution line along Davis Road. The utility connection would be within the proposed

construction workspace at the Terminal site. No additional area would be disturbed to complete this
connection. The local electric supply would be utilized only during construction of the Terminal. Venture
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Global Calcasieu Pass would construct a 720 megawatt (MW) gas-fired power plant as part of the Project,
which would be considered part of the jurisdictional facilities. Once the Terminal’s power plant is
operating, the connection to the local utility would be discontinued. This electrical connection would have
no environmental impacts beyond what is included in the impacts of the jurisdictional facilities discussed
in this EIS.

1.5.2 Water Line Connection

The Project would require a connection to an existing water line owned and operated by Cameron
Parish Water Works Division along Davis Road. The water line connection would be within the proposed
construction workspace at the Terminal site. No additional area would be disturbed to complete this
connection. This water line connection would have no environmental impacts beyond what is included in
the impacts of the jurisdictional facilities discussed in this EIS.

1.5.3 Recreational Facility

The existing Davis Road provides access to the Cameron Jetty Pier Facility at its southern terminus.
The proposed Project will remove a portion of Davis Road thereby making the Jetty Pier inaccessible via
its current alignment. The Davis Road Public Boat Launch and the Cameron Jetty Fishing Pier and RV
Facility are located within 0.25 mile of the Terminal site. Access to these facilities would be removed to
allow for construction and operation of the Terminal site. Venture Global Calcasieu Pass is supporting
Cameron Parish in its efforts to continue the public use of the Jetty Pier and is coordinating with the Parish
in review of plans to develop alternate access to these facilities (e.g., a water shuttle service), and to
potentially relocate the RV Facility to another location north of the Terminal site. The location of the road
reroute and access changes have not yet been finalized.

1.6 PERMITS, APPROVALS, AND REGULATORY REVIEWS

As federal agencies, the FERC and USACE are required to comply with a number of regulatory
statutes including, but not limited to NEPA, section 7 of the Endangered Species Act of 1973 (ESA), the
Magnuson-Stevens Act, the RHA, section 106 of the NHPA, and section 307 of the Coastal Zone
Management Act of 1972 (CZMA). Each of these statutes has been taken into account in the preparation
of this document.

Major permits, approvals, and consultations for the Project are identified in table 1.6.8-1 and
discussed below. Venture Global would be responsible for obtaining all permits and approvals required to
construct and operate the Project, regardless of whether they appear in this table. The FERC encourages
cooperation between applicants and state and local authorities, but this does not mean that state and local
laws may prohibit or unreasonably delay the construction or operation of facilities approved by the FERC.
Any state or local permits issued with respect to jurisdictional facilities must be consistent with the
conditions of any authorization issued by the FERC.

1.6.1 Endangered Species Act

Section 7 of the ESA, as amended, states that any project authorized, funded, or conducted by any
federal agency (e.g., FERC) should not “...jeopardize the continued existence of any endangered species
or threatened species or result in the destruction or adverse modification of habitat of such species which is
determined...to be critical...” (16 USC section 1536(a)(2)(1988)). The FERC, or Venture Global as a non-
federal representative, is required to consult with the U.S. Fish and Wildlife Service (FWS) and NMFS to
determine whether any federally listed or proposed endangered or threatened species or their designated
critical habitat occur in the vicinity of the Project. If the FERC determines that these species or habitats
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may be impacted by the Project, the FERC is required to prepare a Biological Assessment (BA) to identify
the nature and extent of adverse impact, and to recommend measures to avoid or reduce potential impacts
on the habitat and/or species (see section 4.7.1, Federally Listed Threatened and Endangered Species, of
this EIS for the status of our compliance with section 7 of the ESA).

1.6.2 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Act, as amended by the Sustainable Fisheries Act of 1996 (Public Law
104-267), established procedures designed to identify, conserve, and enhance EFH for those species
regulated under a federal fisheries management plan. The Magnuson-Stevens Act requires federal agencies
to consult with the NMFS on all actions or proposed actions authorized, funded, or undertaken by the
agency that may adversely impact EFH (Magnuson-Stevens Act section 305(b)(2)). Although absolute
criteria have not been established for conducting EFH consultations, NMFS recommends consolidating
EFH consultations with interagency coordination procedures required by other statutes such as NEPA, the
Fish and Wildlife Coordination Act, or the ESA (50 CFR 600.920(e)) to reduce duplication and improve
efficiency. As part of the consultation process, the FERC has prepared an EFH Assessment included in
section 4.6.3, Essential Fish Habitat, of this EIS.

1.6.3 Rivers and Harbors Act

The RHA pertains to activities in navigable waters as well as harbor and river improvements.
Section 10 of the RHA prohibits the unauthorized obstruction or alteration of any navigable water of the
U.S. Construction of any structure or the accomplishment of any other work affecting course, location,
condition, or physical capacity of waters of the U.S. must be authorized by the USACE (see section 4.3.2.2,
Surface Water Impacts and Mitigation, for the status of compliance with the RHA).

1.6.4 Clean Water Act

The CWA, as amended, regulates the discharges of pollutants into waters of the U.S. and regulates
quality standards for surface waters. Both the EPA and the USACE have regulatory authority under the
CWA. The EPA has implemented pollution control programs including setting wastewater standards for
industry and creating water quality standards for all contaminants in surface waters. Under the CWA, it is
unlawful to discharge any pollutant from a point source into waters of the U.S. without a permit. In
accordance with section 402 of the CWA, the EPA operates the NPDES permit program, which regulates
discharges by industrial, municipal, and other facilities that directly enter surface waters. Section 404 of
the CWA regulates the discharge of dredged or fill material into waters of the U.S. and is under the
jurisdiction of the USACE. The status of NPDES and section 404 permitting requirements are further
addressed in sections 4.3.2.2, Surface Water Impacts and Mitigation, and 4.4, Wetlands, of this EIS.

Section 401 of the CWA requires that an applicant for a federal permit who conducts any activity
that may result in a discharge to waters of the U.S. must provide the federal regulatory agency with a section
401 certification. Section 401 of the CWA certifications are made by the state in which the discharge
originates and declares that the discharge would comply with applicable provisions of the act, including
state water quality standards. The LDEQ is the regulatory authority responsible for section 401 water
quality certification in Louisiana.

1.6.5 Clean Air Act
The CAA, as amended, regulates air emissions from stationary and mobile sources, and defines the

EPA’s responsibilities for protecting and improving the nation’s air quality and the stratospheric ozone (O3)
layer. Among other things, the law authorizes the EPA to establish National Ambient Air Quality Standards
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(NAAQS) to protect public health and public welfare, sets limits on certain air pollutants, and limits
emissions of air pollutants coming from sources such as industrial facilities. The EPA has delegated the
authority to implement these regulations to the LDEQ, Air Permits Division in Louisiana.

LDEQ is responsible for issuing Title V operating permits in accordance with 40 CFR 70 and as
incorporated into Louisiana Administrative Code (LAC) 33:111.507. On November 8, 2010, the EPA signed
a rule that finalizes reporting requirements for the petroleum and natural gas industry under 40 CFR 98.
Air quality is further addressed in section 4.11.

1.6.6 National Historic Preservation Act

Section 106 of the NHPA, as amended, requires the FERC to take into account the impacts of its
undertakings on historic properties and afford the Advisory Council on Historic Preservation (ACHP) an
opportunity to comment. Historic properties include precontact or historic sites, districts, buildings,
structures, objects, or properties of traditional religious or cultural importance listed in or eligible for listing
in the National Register of Historic Places (NRHP). In accordance with the regulations for implementing
section 106, at 36 CFR 800.2(a)(3), the FERC staff is using the services of the applicant to prepare
information, analyses, and recommendations. However, we remain responsible for all findings and
determinations. We have and will follow the process of complying with section 106 outlined in Part 800
by consulting with the Louisiana Department of Culture, Recreation and Tourism, Division of Archaeology
(Louisiana State Historic Preservation Office or SHPO), identifying historic properties in the area of
potential effect and assessing potential project effects. Section 4.10 of this EIS summarizes the status of
our compliance with the NHPA.

1.6.7 Coastal Zone Management Act

The CZMA calls for the “effective management, beneficial use, protection, and development” of
the nation’s coastal zone and promotes active state involvement in achieving those goals. As a means to
reach those goals, the CZMA requires participating states to develop management programs that
demonstrate how they would meet their obligations and responsibilities in managing their coastal areas. In
the State of Louisiana, the LDNR’s Office of Coastal Management (OCM) is the agency responsible for
administering its Coastal Zone Management Program (CZMP). Because section 307 of the CZMA requires
federal agency activities to be consistent to the maximum extent practicable with the enforceable policies
of a CZMP, the FERC is using Venture Global’s assistance to seek a determination of consistency with
Louisiana’s CZMP. Sections 4.8.1.5, Coastal Zone Management, and 4.8.2.5, Coastal Zone Management,
of this EIS summarize compliance with the CZMA.

1.6.8 National Flood Insurance Act

The National Flood Insurance Act of 1968 (NFIA) created the National Flood Insurance Program
and delegated authority to manage the program to the Federal Emergency Management Agency (FEMA).
The purpose of the NFIA was to make flood insurance available, improve floodplain management, and
develop maps of flood hazard zones. State and local governments must implement floodplain management
regulations consistent with the federal criteria outlined in 44 CFR 60, Criteria for Land Management and
Use. Participating local governments in flood-prone areas, as designated by FEMA, agree to adopt and
enforce ordinances that meet or exceed FEMA requirements to reduce the risk of flooding. Additional
information regarding flood risks and compliance with the NFIA is provided in section 4.1.5.6, Flooding,
and 4.12.5, Technical Review of the Preliminary Engineering Designs, of this this EIS.
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TABLE 1.6.8-1

MAJOR PERMITS, APPROVALS, AND CONSULTATIONS FOR THE CALCASIEU PASS TERMINAL AND
TRANSCAMERON PIPELINE PROJECT

Project Authorization/Interaction Submission
Agency Regulation/Permit/Approval Applicability Required Date/Status
Federal
Authorization under section
Federal Energy 3(a) of the NGA Terminal and Authorization Submittal of
Regulatory Application:

Commission (FERC)

U.S. Army Corps of
Engineers (USACE)

U.S. Coast Guard
(USCG)

U.S. Fish and
Wildlife Service,
Southeast Region
(FWS)

U.S. Department of
Commerce, National
Oceanic and
Atmospheric
Administration,
National Marine
Fisheries Service
(NMFS)

Certification under section
7(c) of the NGA

Section 404 of the CWA

Section 10 of the Rivers and
Harbors Act

Section 408 authorization
for work in federal project
waters and federally
navigable waters

(33 USC section 408)

33 CFR 105; 33 CFR 127;
Maritime Transportation
Security Act

Waterfront Facilities
Handling LNG and Liquefied
Hazardous Gas (33 CFR
127), which includes Letter
of Intent submission (33
CFR 127.007), Waterway
Suitability Assessment
consultation, and LOR from
the USCG (33 CFR
127.009)

Section 7 of the ESA;
Migratory Bird Treaty Act;
Fish and Wildlife
Coordination Act

Section 7 of the ESA;
Marine Mammal Protection
Act; section 305 of the
Magnuson-Stevens Act;
Fish and Wildlife
Coordination Act

Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal

Terminal and
Pipeline

Terminal and
Pipeline

and Certificate

Section 404/10
Individual Permit and
section 408
Approval/Coordination

Permit

Approval/ coordination
for dredge material
disposal

LOR

Threatened and
Endangered Species
Consultation

Marine Threatened and
Endangered Species
Consultation; EFH
Consultation

September 4, 2015

Joint Permit
Application (JPA)
submitted August 28,
2015; Revised JPA
submitted July 8,
2016; Revised JPA
submitted on
September 8, 2017

JPA submitted on
August 28, 2015;
Revised JPA
submitted July 8,
2016; Revised JPA
submitted on
September 8, 2017

Request for section
408 authorization (with
JPA): August 28,
2015; Submittal of
Revised JPA: July 8,
2016; Submittal of
Revised JPA:
September 8, 2017

LOR received
January 6, 2016

Concurrence received
by Venture Global
September 16, 2016;
updated November 1,
2016. FERC is
consulting with FWS

Initial letter sent
August 5, 2015.
Consultation is
ongoing
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TABLE 1.6.8-1

MAJOR PERMITS, APPROVALS, AND CONSULTATIONS FOR THE CALCASIEU PASS TERMINAL AND
TRANSCAMERON PIPELINE PROJECT

Project Authorization/Interaction Submission
Agency Regulation/Permit/Approval Applicability Required Date/Status
Authorizations
L received September
fﬁg?”fﬂgm to ‘f’.‘po” 23, 2013, October 10,
U.S. Department of 0 FIA countries 2014, June 17, 2015,
Egiﬁyér?efrfg; of Section 3 of the NGA Terminal and July 21, 2016
(DOE/FE) Authorization to export 2Roelq;e,\s/|t§ f'lzeodlz/l?’n q
LNG to non-FTA  vay o5
countries February 2015.
Authorization Pending
Erjésﬁg%?gtﬁ?ﬁm of 14 CFR 77 — Notice of Determination of No
P Proposed Construction . . Hazard to Air
(DOT) — Federal - : . Terminal Notice S .
Aviation Possibly Affecting Navigable Navigation received
Administration (FAA) Air Space February 1, 2017
U.S. DOT Pipeline
and Hazardous Letter of Opinion
Materials Safety 49 CFR 193 Terminal Letter of Opinion received October 4,

Administration NFPA 59A (2001 Edition)

(PHMSA)

2017

Native American Tribes

Alabama-Coushatta

Nation of Texas Consultation

Chitimacha Tribe of

- Consultation
Louisiana

Jena Band of

Choctaw Indians Consultation

Coushatta Tribe of

> Consultation
Louisiana

Tunica-Biloxi Indians

i, Consultation
of Louisiana

Choctaw Nation of

Oklahoma Consultation

Mississippi Band of

Choctaw Indians Consultation

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Project Notification and
Comments

Project Notification and
Comments

Project Notification and
Comments

Project Notification and
Comments

Project Notification and
Comments

Project Notification and
Comments

Project Notification and
Comments

Introductory letter
September 2014; no
response

Introductory letter
September 2014;
Response of no
impact received March
2015

Introductory letter
September 2014;
Tribe requested
survey reports April
2015; reports sent
through January 2017

Introductory letter
September 2014; no
response

Introductory letter
September 2014; no
response

Introductory letter
September 2014;
Tribe requested
government-to-
government
consultation April
2015; no objection
letter received March
2016 (for Phase I
marine survey report)

Introductory letter
September 2014;
Response of no
impact received March
2015
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TABLE 1.6.8-1

MAJOR PERMITS, APPROVALS, AND CONSULTATIONS FOR THE CALCASIEU PASS TERMINAL AND
TRANSCAMERON PIPELINE PROJECT

Agency

Regulation/Permit/Approval

Project
Applicability

Authorization/Interaction

Required

Submission
Date/Status

State

Louisiana
Department of
Environmental
Quality (LDEQ)

Louisiana
Department of
Natural Resources
(LDNR)

Louisiana
Department of
Wildlife and
Fisheries (LDWF)

Louisiana
Department of
Culture, Recreation,
and Tourism —
Division of
Archaeology

Section 401 of CWA

Hydrostatic Test Water
Discharge (Louisiana
Revised Statute 30:2001 et

seq.)

Section 402 of CWA

LPDES General Stormwater
Discharge Permit for Large
Construction/SWPPP (LAC
33, Chapter IX)

Title V and Prevention of
Significant Deterioration Air
Permits 40 CFR 70

Louisiana Revised Statute
49:214.25

Threatened and
Endangered Species
Consultation

NHPA

Terminal and
Pipeline

Terminal and
Pipeline

Terminal

Terminal and
Pipeline

Terminal

Terminal and
Pipeline

Terminal and
Pipeline

Terminal and
Pipeline

Water Quality
Certification

General Permit

Industrial Wastewater

Discharge Permit

Approval

Air Quality Permit

Coastal Use Permit

Consultation

Cultural Resources
Comments

Application submitted
August 28, 2015;
Revised application
submitted July 8,
2016; Revised
application submitted
on September 8,
2017; Anticipated in
2018 (Concurrent with
USACE)

NOI submittal
anticipated Late
2018/Early 2019 (for
LNG tanks) and Late
2018/Early 2019 (for
pipeline)

Anticipated application
submittal: Late
2019/Early 2020;
Permit anticipated
Late 2019/ Early 2020

Anticipated submittal
of NOI: 2018

Application submitted
August 31, 2015;
Submittal of Title V
and PSD permit
addendum: February
15, 2017; Anticipated
receipt of Title V and
PSD permit: 2018

JPA submitted August
28, 2015; Revised
JPA submitted July 8,
2016; Addendum I
submitted February
15, 2017. Submittal of
Revised JPA:
September 8, 2017.
Permit anticipated
concurrent with
USACE permit (see
above)

Concurrent with LDNR
Coastal Use Permit
issuance

Comments received
January 20, 2015
through June 27, 2016

1-18




TABLE 1.6.8-1

MAJOR PERMITS, APPROVALS, AND CONSULTATIONS FOR THE CALCASIEU PASS TERMINAL AND
TRANSCAMERON PIPELINE PROJECT

Project Authorization/Interaction Submission
Agency Regulation/Permit/Approval Applicability Required Date/Status

Submittal of permit

Louisiana State Water Bottoms Permit application: Summer

: o Louisiana Revised Statute : : 2017
Land Office, Division Terminal Permi
O?A?jn?mi‘;‘fr’aﬂonso 41:1131 and 41:1701 ermina ermit - _
through 1714) Anticipated receipt of

permit: 2018

Local
Anticipated application

Cameron Parish . Terminal and . submittal. late

; Development Permit s Permit 2017/early 2018;

Police Jury Pipeline . <
Permit anticipated late
2017/early 2018

Note: The JPA is a combined permit application that covers CWA Section 404, Rivers and Harbors Act Section 10, LDNR
Coastal Zone Consistency, and CWA 401 Water Quality Certification (the USACE forward a copy of the JPA to LDEQ for this
certification).

PSD = Prevention of Significant Deterioration; SWPPP = Stormwater Pollution Prevention Plan
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20 PROPOSED ACTION

Venture Global Calcasieu Pass proposes to construct and operate an LNG export facility in
Cameron Parish, Louisiana adjacent to the Calcasieu River Ship Channel. The facility would receive
natural gas from North American sources, liquefy the natural gas, and store and export the LNG. The
Project would process about 620 Bcf/yr of natural gas.

Additionally, TransCameron Pipeline would construct and operate a new 42-inch-diameter natural
gas lateral pipeline from the Terminal site to an interconnect point east of the site. The Pipeline would
transport natural gas from three major interstate natural gas pipeline transmission systems to the Terminal
site for liquefaction and export.

Figure 1.1-1 provides a general location map of the proposed facilities, and the proposed site
boundary is depicted on figure 1.1-2. Maps of the overall project facilities, and detailed maps of the
Pipeline and Pipeline access roads, are found in appendices B-1, B-2, and B-3. The following sections
describe the proposed facilities associated with the Project, construction procedures and schedule,
environmental compliance and monitoring procedures, and land requirements.

2.1 TERMINAL FACILITIES

The Terminal would include liquefaction facilities, LNG storage facilities, a 720 MW electric
generating plant, a marine terminal consisting of a turning basin and LNG carrier berths, LNG piping,
transfer lines, loading facilities, and other infrastructure.

2.1.1 Gas Gate Station

Natural gas entering the Terminal through the lateral Pipeline would pass through a gas gate station
within the Terminal property. The proposed gas gate station would consist of:

e liquid separators and filters;

e metering facilities;

e connection to gas supply for the fuel gas system;

o flow control and pressure regulators;

e gas analyzers;

e isolation and emergency shutdown (ESD) valves; and

e gas booster compressors (as required).
2.1.2 Pretreatment Facilities

The pretreatment process is designed to remove trace constituents from the feed gas to enable the
liquefaction process to proceed and to meet customer specifications for LNG quality. Natural gas
characteristically contains very small quantities of heavy hydrocarbons, carbon dioxide (CO,), hydrogen

sulfide (H.S), and water. The presences of these constituents has no significant effect on operation
efficiency when the gas is used as an energy source, but can negatively affect liquefaction equipment and
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product purity during LNG production. Proposed pretreatment facilities include three pretreatment blocks
fed by common boost compressors, each including:

e an acid gas pretreatment system to remove CO;and H.S; and
e agas dehydration system to remove water.
2.1.3  Liquefaction Facilities
During scoping a member of the public asked if the Terminal’s cooling system would be open or
closed. The liquefaction system is an air-cooled mixed-refrigerant (MR) cycle (i.e., Closed System) with
minimal water withdrawal or discharges. The system would include nine integrated pre-cooled single
mixed refrigerant (SMR) liquefaction blocks. The plant includes a set of refrigerant storage vessels that
serve all liquefaction units. Each block would consist of:
e two SMR liquefaction units. Each SMR liquefaction unit includes:
o amulti-stage MR compressor;
o MR vapor and liquid separator vessels;

o brazed aluminum heat exchanger (BAHX); and

o multiple fin-fan units to provide air cooling for partial condensing of compressor
discharge;

o refrigerant make-up system;
o removal unit for heavy hydrocarbons (pentane and heavier); and
o distribution piping between the refrigerant storage site and liquefaction blocks.

Venture Global would treat any waste water through the waste water treatment system prior to
discharge.

2.1.4 LNG Storage Facilities
On-site storage of LNG would consist of the following:

o two full-containment LNG storage tanks, each with a usable capacity of approximately 200,000
cubic meters (m®);

e LNG impoundment basin;
o four LNG storage tank send-out pumps and one LNG recirculation pump per storage tank; and

e approximately 5,000 feet of aboveground cryogenic piping between the tank, LNG pumps, and
the two LNG loading docks.
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2.1.5 Boil-off, Flash, and Gas Relief Systems
Venture Global Calcasieu Pass proposes the following:
o multiple electric-motor driven boil-off gas compressors for recovering vapors generated from
tank and pipeline heat leak, displaced gas from ship filling, and liquefaction flash gas

(recovered gases would be used as fuel by the Project’s electric power generation facility); and

o aflare and associated piping for venting of purge gas during plant start-up and venting/flaring
of gas during emergency operational situations.

2.1.6  Turning Basin
Venture Global Calcasieu Pass proposes to develop a 1,500-foot by 3,000-foot turning basin by
dredging and excavating, as necessary, adjacent to the Calcasieu River Ship Channel and along the current
shoreline of the LNG berthing area at the Terminal site.
2.1.7 LNG Berthing Area
Venture Global Calcasieu Pass proposes two LNG berthing docks in a common recessed berthing
area. Each dock would be designed to handle LNG carriers between 120,000 to 210,000 m® cargo capacity
and feature:
¢ one loading platform, which would include:
o three LNG loading arms;
o One vapor return arm;
o service crane;
o berthing fenders;
o mooring hooks and tension system;
o berthing monitoring systems;
o fire protection equipment with fire water monitor towers;
o LNG cryogenic piping and spill collection troughs;
o causeway for land access; and
o gangway for ship access

o four berthing dolphins;

e six mooring dolphins;



walkways connecting the dolphins and the loading platform; and

LNG spill collection system.

2.1.8 Power Generation and Electric Supply

Venture Global Calcasieu Pass proposes to generate power at the Terminal site, requiring the
following facilities:

a 720 MW natural gas-fired combined cycle gas turbine electric generation facility, featuring
air-cooled steam condensers and electric substation;

uninterruptible power supply system;

two black-start diesel-fired electric generators (and one spare), each providing 4 MW of power;
nine emergency backup power generators ranging from 350 to 1,025 kilowatts;

diesel fuel storage tanks with a capacity of 65,580 gallons for the generators listed above;

fuel gas system; and

low capacity local utility interconnection for electric power during construction.

2.1.9 Systems and Buildings

The Terminal site would also include the following systems and buildings necessary for the safe
and efficient operation of the Terminal.

Safety and Security Systems:

ESD valves to prevent escalation of hazards from accidents or equipment failure;
spill and leak containment and alarm systems for LNG and other liquids;

flammable gas, fire, and spill detection systems in combination with manual alarm call points;
and

fire protection systems in buildings with:
o heat detection;
o smoke detection;
o manual alarm call points;

firewater delivery systems (electrical and diesel pumps) with combined fresh water and
seawater loop and hydrants; and

inert gas for critical electrical/electronic risk in substations and control room.
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Utility Systems

e instrument and service air system;
e nitrogen system;

e hot oil system;

o water supply system for potable use, amine make-up, power island boiler make-up, and
construction;

e sanitary sewer system;

e stormwater drainage and containment system; and

e communication systems.

Buildings

e terminal ship loading control rooms;

e main process and power plant control room;

e administrative offices;

o workshop;

e warehouse; and

e various ancillary equipment buildings and shelters.

Civil Facilities and Common Infrastructure

e elevation and augmentation of soils;

e piles and/or stone columns;

e earthen berm on Terminal site perimeter;

e main plant roads (graveled);

e temporary concrete batch plant; and

e temporary equipment storage and laydown areas.
2.1.10 Construction Support Facilities

The Project would require the use of five temporary construction support facilities. These facilities
include the Liberty Support Facility, the DeHyCo Support Facility, the Baker Hughes Support Facility, the

Mudd Support Facility, and the Martin Support Facility. The use of these existing facilities would support
many activities and would require some maintenance and repair to ensure the docks at the support facilities
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are capable to serve their intended role in support of the Project. No dredging would be required for these
maintenance and repair activities. Necessary federal, state, and local authorizations for these activities
would be obtained through the appropriate agencies. Use of the existing dock facilities associated with the
Construction Support Facilities (Liberty Support Facility, Martin, and DeHyCo) may require repair or
maintenance as necessary to prepare the docks for receipt of heavy equipment anticipated for the Project.
Venture Global Calcasieu Pass anticipates that the marine dock repair work will be addressed in a separate
permit application and authorized by the LDNR through a coastal use permit and by the USACE through a
general permit and is thus not included in this application.

2.2 PIPELINE FACILITIES
2.2.1 Natural Gas Pipeline

TransCameron Pipeline proposes to construct a natural gas lateral Pipeline to bring feed gas to the
Terminal site. The lateral Pipeline would be 42 inches in diameter with a transmission capacity of
approximately 2.1 billion cubic feet per day and a maximum allowable operating pressure (MAOP) of 1,200
pounds per square inch gauge (psig). The 23.4-mile-long lateral Pipeline would bring feed gas from
interconnections with ANR Pipeline Company (ANR), Texas Eastern Transmission, LP, and Bridgeline
Holdings, LP (Bridgeline) to the Terminal site.

2.2.2  Appurtenant Facilities

TransCameron Pipeline proposes to construct the following facilities to enable operation of the
proposed lateral Pipeline:

e one meter station with pressure regulating valves for receipts from ANR and Bridgeline near
Grand Chenier Station in Cameron Parish, Louisiana;

o three mainline valves (MLVs) on the Pipeline;

e one pig launcher® at the meter station; and

e 0ne pig receiver at the gas gate station on the Terminal site.
2.3 OPERATIONAL DESIGN
2.3.1 Pretreatment Process

Natural gas entering the Terminal site at the gas gate station would be piped to the pretreatment
facilities, where two processes would occur: 1) acid gas removal to remove CO; and H-S from the gas, and
2) dehydration to remove water. The acid gas removal system would use an amine solution in a contactor
tower to reduce the CO- content to less than 50 parts per million (ppm) by volume and the H,S content to
less than 3 ppm by volume. The dehydration unit would be downstream of the acid gas removal unit and
would remove water from the feed gas leaving the amine tower. Water would be removed using a molecular
sieve vessel that would reduce content to less than 5 ppm by volume.

8 A pipeline “pig” is a device used to clean or inspect the pipeline. A pig launcher/receiver is an
aboveground facility where pigs are inserted or retrieved from the pipeline.
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2.3.2 Liquefaction, Storage, and Export

The Project would liquefy and export 10.0 MTPA of LNG, with capacity up to 12 MTPA possible
under peak conditions. TransCameron Pipeline would deliver pipeline-quality natural gas from existing
market hubs and pipeline networks in southern Louisiana to the Terminal through the interconnects
described above. The gas would arrive at the Terminal at a design pressure of approximately 674 psig. At
the gas gate station, the gas would be split into two streams, one for process feed to the liquefaction plant
and the other for fuel gas supply to the electric power generation facility. Gas going to the liquefaction
plant would be boosted, as necessary, by electric motor-driven compressors to achieve 775 psig minimum
before pretreatment.

The pipeline-quality gas arriving at the Terminal would be primarily methane (CH.) (94 to 97
percent), but would also include longer chain (heavier) hydrocarbons such as ethane, propane, butane, and
others. In addition, the gas would include small quantities of nitrogen, oxygen, CO-, and water. To ensure
proper liquefaction, the process feed gas would be treated beforehand to remove the CO; and water. This
process would take place in three pretreatment units. The treated gas would enter each liquefaction block
through the heavy hydrocarbons removal system prior to being liquefied in the two SMR units in each
liguefaction block and then piped into storage tanks. LNG would then be pumped from the storage tank(s),
through cryogenic transfer lines and dockside loading arms to ocean-going LNG carriers for export. The
pumping rate would be about 12,000 m® per hour. A vapor return arm would route displaced gas back to
the storage tanks.

2.3.3 Liquefaction Process

As gas enters the liquefaction plant, air-cooled heat exchangers would cool the gas to near ambient
temperature to remove the heat of compression. Pre-treated gas would enter the heavy hydrocarbon
removal unit where it would be chilled to a point where most of the heavy components condense and can
be separated by distillation. These removed heavy hydrocarbons would then be recovered and used by the
Project’s electric power generation plant as fuel.

The pre-treated gas would then enter the liquefaction unit, where it would be de-superheated,
condensed to a liquid, then sub-cooled to near -260 degrees Fahrenheit (°F) BAHXs, which are enclosed
and insulated with perlite in cold boxes. Refrigeration for this process would be produced by a specially
designed single loop MR system. The refrigerant, a mixture of hydrocarbon gases (e.g., CHa, ethylene,
propane, butane, and pentane) and nitrogen, would be pressurized by a multi-stage electric motor-driven
compressor then partially condensed in air-cooled heat exchangers. The resultant cooled and pressurized
vapors and liquids would then be separated into various streams and continue to be condensed and sub-
cooled in the cold-box plate-fin heat exchangers. The cooling source for these MR streams and the natural
gas liquefaction stream would be created by flashing cold MR to lower pressures then passing those colder
MR streams in counter current to the streams to be cooled in the BAHXs. As the lower pressure MR is
warmed to near ambient temperature, it would be returned to the suction-side of the compressors to
complete the cycle.

Each liguefaction unit would contain a refrigerant make-up system with gas analyzers and controls
that maintain the refrigerant components in proper proportion. The refrigerant make-up system is designed
to recover refrigerant during equipment shutdown. Distribution piping would connect vessels in the
common refrigerant storage area to each liquefaction unit. Except for certain safety systems, one distributed
control system in the Ligquefaction Plant control building would be used for all process and power control.
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When the LNG exits the cold-box, it would be depressurized and delivered to the LNG storage
tanks near ambient pressure. The LNG would then be pumped from the storage tanks onto ocean-going
LNG carriers for export through cryogenic transfer piping.

2.3.4 LNG Carriers

The LNG berthing docks would be designed to handle LNG carriers of 120,000 to 210,000 m®.
LNG carriers would access the Terminal from the Gulf of Mexico through the existing 400-foot-wide
Calcasieu navigation channel. An incoming LNG carrier would then turn in an approximately 1,500-foot
by 3,000-foot turning basin proposed as part of the Project. The LNG carrier would berth at one of the two
berthing docks with its bow facing the Gulf of Mexico. LNG carriers would follow set routes between the
LNG Terminal and the 30-mile marker within the outer boundary of the U.S. Exclusive Economic Zone
(EEZ).

Venture Global Calcasieu Pass would transfer LNG from storage to the two LNG berthing docks
by about 5,000 feet of aboveground cryogenic piping. Three LNG loading arms per berthing dock would
be used to load LNG into the carriers, while vaporized natural gas would return to the storage tanks via a
single vapor return arm per berthing dock and additional piping.

2.3.5 Utilities

During construction, Venture Global Calcasieu Pass would require utility connections for
electricity and water for temporary construction activities and use by onsite construction personnel.
Electricity would be provided by the local electric distribution utility (Entergy Corporation) and
discontinued following construction.

During start-up and operation, Venture Global Calcasieu Pass proposes to generate electrical power
at the Terminal site, using a combined cycle gas turbine power island sized to provide a reliable supply of
up to 720 MW of electricity. The main use of the produced electrical power would be by 18 multi-stage
MR compressor electric motor drivers for the liquefaction facilities. Other plant loads would include LNG
pumps, boil-off and boost compressors, and fan motors for air cooling during the liquefaction process.
Venture Global Calcasieu Pass would operate the turbine in simple-cycle mode for up to 2 years, to provide
electrical power to the facility to support the sequential start-up of the Terminal’s multiple liquefaction
block configuration and commence operations when the initial liquefaction blocks are commissioned.

For both construction and operation, the Terminal facilities may access local utility connections for
water supply. Venture Global Calcasieu Pass is also currently evaluating existing municipal and new
groundwater source options for the estimated 600,000 gallons per day (gal/d) of water that would be
required at the Terminal, mainly for industrial process uses (e.g., LNG amine system and power island feed
water), but also for potable use. Water would be supplied by Cameron Parish through an interconnect on
the Terminal site with an existing 10-inch-diameter municipal pipeline that services the Cameron Jetty Pier
Facility to the south. Sea water would be used for firewater if the firewater pumps are activated. Under
normal operating conditions, Venture Global Calcasieu Pass would pressurize the firewater system with
freshwater from the Terminal Utility Water Tank.
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2.4 LAND AND WATER REQUIREMENTS
2.4.1 Terminal Facilities

Construction of the Terminal facilities would disturb 413.2 acres of land, and 64.8 acres of open
water. Of this total, 314.0 acres of land, which includes 28.3 acres converted to open water, would be
impacted by operation and maintenance of the Terminal facilities, and 64.8 acres of water would be affected
by operation and maintenance of the turning basin. The remaining 99.2 acres of land would be temporarily
affected during construction and restored to previous use. An additional 415.4 acres would be leased by
Venture Global at the Terminal site, but would not be affected by construction. Table 2.4.1-1 lists the land
and water requirements for the Terminal facilities.

TABLE 2.4.1-1
CALCASIEU PASS TERMINAL AND TRANSCAMERON PIPELINE PROJECT
SUMMARY OF LAND REQUIREMENTS FOR THE TERMINAL FACILITIES
Temporary Workspace Operational Area Total Area
Terminal Facilities (acres) (acres) (acres)
Venture Global Property
Terminal Site 2 0.0 269.2 269.2
Northeast Access Road 0.0 13.0 13.0
Southwest Service Road 0.0 1.0 1.0
Marine Facilities 0.0 29.3 29.3°
Martin Access Road 0.0 1.5° 1.5
Subtotal 0.0 314.0 314.0
DeHyCo Access Road ¢ 0.1 0.0 0.1
Eastern TWS 59.7 0.0 59.7
Floodwall TWS 23.0 0.0 23.0
Southwest TWS 25 0.0 25
Northeastern TWS 5.2 0.0 5.2
Northwestern TWS 1.2 0.0 1.2
Pipeline System within Venture Global Property 7.5 0.0 7.5
e e T ez
Land Avoided (Not Disturbed) 0.0 415.4
Venture Global Property Subtotal 828.6
Construction Support Facilities
Liberty Support Facility 221 0.0 221
Martin Support Facility 10.5 0.0 10.5
DeHyCo Support Facility 9.1 0.0 9.1
Mudd Support Facility 7.1 0.0 7.1
Baker Hughes Support Facility 2.6 0.0 2.6
Construction Support Facilities Subtotal 51.4 0.0 51.4
TOTAL 150.6 314.0 464.6
a Includes area of Terminal Site (all areas at/within the floodwall/berm footprint, berm ramps, and administration/security
building complex, associated parking outside of the wall/lberm, and Northwest Access Road); area also includes Pipeline
System workspace within the Venture Global Property.
b The Martin Access Road is a temporary road that will have permanent impacts. This acreage is included in operational area
and not in TWS to account for permanent impact of this temporary construction road.
¢ Includes 28.3 acres of land converted to open water.
d The remaining acreage impacts on the DeHyCo Access Road are accounted for in the permanent Terminal Site
(administration/security building) impacts and Northwestern TWS.
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24.1.1 Construction Support Facilities

Venture Global Calcasieu Pass anticipates leasing five existing marine industrial facilities for
support during construction. Anticipated activities at these facilities include module loading, heavy
equipment loading, material barge deliveries (e.g., piles, aggregate, riprap, concrete-coated line pipe),
concrete batch plants, storage, laydown, warehousing, parking, a point of embarkation/debarkation for
construction personnel crossing the Calcasieu River Ship Channel by private ferry, and administrative
offices. The Construction Support Facilities include the 22.1-acre Liberty Support Facility, the 10.5-acre
Martin Support Facility, the 9.1-acre DeHyCo Support Facility, the 2.6-acre Baker Hughes Support Facility,
and the 7.1-acre Mudd Support Facility (see figure 1.1-2). These properties are on previously disturbed
lands and are currently, or previously, used as an offshore commercial marine support facility.

24.1.2 Access Roads

Venture Global Calcasieu Pass would improve an existing service road to develop a permanent
access road to the Terminal site (Northeast Access Road). This road would be approximately 4,160 feet
long and would be the primary road for heavy trucks delivering materials and equipment to the Terminal
site. Improvements to the existing road would include straightening the road alignment, widening the road
surface, and installing separate travel lanes for egress and ingress. The road would be widened to 125 feet
for approximately 0.6-mile from the intersection of the Martin Access Road to the Terminal’s perimeter
berm, and to 75 feet in width for approximately 0.4-mile from the Liberty Support Facility to the
intersection of the Martin Access Road. The Northeast Access Road would encompass 13.0 acres.

Venture Global Calcasieu Pass would also construct a new permanent service road (Southwest
Service Road) at the Terminal to provide restricted access to Cameron Parish’s Jetty Pier Facility. The
Jetty Pier Facility is a public recreational facility on the Gulf shoreline south of Venture Global’s Property.
The provision of the service road results from discussions with local parish authorities who identified a
need for land-based restricted access to the Jetty Pier Facility for public safety purposes. The road would
be approximately 7,700-foot-long, 36-foot-wide gravel road, and would be outside the perimeter wall and
routed around the eastern and southern edge of the Terminal Site, reconnecting to the existing Davis Road
south of the wall/berm near the southern boundary of the Venture Global Property. The Southwest Access
Road would encompass approximately 1.0 acre. For more information on the Jetty Pier Facility, see
section 4.8.

Two additional temporary access roads would be used during construction to connect the Martin
Support Facility (Martin Access Road) and the DeHyCo Support Facility (DeHyCo Access Road) to the
Terminal facility. The DeHyCo Access Road would temporarily impact approximately 0.1 acre and the
Martin Access Road would temporarily impact approximately 1.5 acres.

2.4.2  Pipeline Facilities

Table 2.4.2-1 summarizes the land requirements for the Pipeline and associated facilities. Based
on route design and a 110-foot-wide construction right-of-way, the approximately 23.4-mile-long Pipeline
would require 370.9 acres of construction workspace. TransCameron Pipeline proposes this right-of-way
width in both uplands and wetlands, stating that the width is necessary to allow for a safe work area due to
the large size (overall outside diameter of 54 inches, which includes a 6-inch concrete coating around the
42-inch-diameter pipe) of the pipeline. TransCameron Pipeline’s operational right-of-way would be 50 feet
wide. Typical construction right-of-way configurations are provided in appendix C.
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TABLE 2.4.2-1

LAND REQUIREMENTS FOR THE TRANSCAMERON PIPELINE

Facility Land Impacted by Construction (acres)? Land Impacted During Operation (acres)?
Pipeline 275.4 135.0
Additional Temporary Workspace 74.5 0.0
Meter Station and Mainline Valves 1.3 1.3
Access Roads 9.9 0.2
Contractor Yards/Staging Areas 9.8 0.0
Total 370.9 136.5

2 This is the total land impacted and includes temporary workspace from construction and permanent land impacts from
operation.
b Operation impacts include the permanent pipeline easement.

The Pipeline route is collocated with three foreign natural gas pipelines for approximately
86 percent (20.1 miles) of its total length. In these areas, the permanent right-of-way would abut the right-
of-way of the adjacent existing pipeline, and the temporary right-of-way would be on the opposite side from
the existing foreign pipeline right-of-way. Therefore, the proposed construction right-of-way would not
overlap with existing rights-of-way.

Additional temporary workspace (ATWS) would also be utilized in areas requiring specialized
construction techniques, such as wetland and waterbody crossings as well as HDD entry and exit points and
wetland push stations. Following completion of construction, temporary workspace (TWS) and ATWS
would be restored to preconstruction conditions.

The ANR/Bridgeline Meter Station would be constructed at an interconnection point with these
pipelines and adjacent to fenced and graveled natural gas processing facilities (requiring use of 1.3 acres of
these facilities during operation).

TransCameron Pipeline would construct three MLVs along the Pipeline, including one at milepost
(MP) 0.0 at the ANR/Bridgeline Interconnect, one near MP 8.3, and one at the Terminal site. Because
MLYVs would be constructed within the Terminal site, interconnect site, and the permanent pipeline right-
of-way, the construction and operation impacts are accounted for elsewhere. The pig launcher would be
constructed at the meter station location; the pig receiver would be constructed at the Terminal site. No
additional land is required for the pig launcher/receiver at either the ANR/Bridgeline Interconnect or the
Terminal site.

TransCameron Pipeline would use 15 existing public and private roads and 9 new access roads to
access the Pipeline lateral during construction and operation. Fourteen of the proposed access roads would
be stabilized by the placement of timber mats during construction. The two proposed permanent access
roads would consist of aggregate fill. In total, TransCameron Pipeline would require 9.9 acres of land for
access roads during construction, of which approximately 0.2 acre would be used for permanent roads
during operation. Temporary and permanent access roads are listed in table 4.8.2.1-3 in section 4.8.2.1.

2.5 ENVIRONMENTAL COMPLIANCE TRAINING AND INSPECTION
The FERC may impose conditions on any Certificate or authorization it grants for the Project.
These conditions include additional requirements and mitigation measures recommended in this EIS to

minimize the environmental impact that would result from construction and operation of the Project (see
sections 4 and 5). We will recommend that these additional requirements and mitigation measures (bold
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type in the text of the EIS) be included as specific conditions to any approving Certificate or authorization
issued for the Project. We will also recommend to the Commission that Venture Global be required to
implement the mitigation measures proposed as part of the Project unless specifically modified by other
Certificate or authorization conditions. Venture Global would be required to incorporate all environmental
conditions and requirements of the FERC Certificate, authorization, and associated construction permits
into the construction documents for the Project.

Venture Global provided a Project-specific Upland Erosion Control, Revegetation, and
Maintenance Plan (Plan) and Wetland and Waterbody Construction and Mitigation Procedures
(Procedures), together referred to as Project-specific Plan and Procedures.® Additionally, Venture Global
has developed a Spill Prevention, Control, and Countermeasure Plan (SPCC Plan) for both the Terminal
site and Pipeline. Our review of these documents is discussed in sections 4.2 and 4.3.

Venture Global would implement the environmental compliance and monitoring requirements of
its Project-specific Plan and Procedures during construction of the Terminal site and Pipeline. Venture
Global would also incorporate compliance and monitoring requirements from federal, state, and local
permits obtained for the Project. To ensure environmental compliance, Venture Global would review
Project-specific environmental conditions with prospective contractors to incorporate such conditions into
construction bid documents.

Venture Global would employ two or more environmental inspectors (Els) for the Project; at least
one for the Terminal site and at least one for the Pipeline. The EIs’ duties would include ensuring
compliance with environmental conditions, construction procedures, techniques and plans, landowner
agreements, and permit conditions and requirements. The EIls would also verify construction workspaces
prior to use, confirm that all sensitive resources are properly marked, and ensure proper installation and
maintenance of all erosion control devices. The Els would have peer status with all other inspectors, would
have the authority to enforce permit and FERC environmental conditions, to issue stop-activity orders, and
impose corrective actions to maintain environmental compliance. In addition to monitoring compliance,
the Els would assist with environmental training for Project personnel regarding environmental conditions
and Project-specific plans.

In addition to the Els, FERC staff would conduct periodic compliance inspections during all phases
of construction. Following the inspections, we would enter inspection reports into the Commission’s public
record. Other agencies may conduct inspections as well. Representatives of these agencies could require
the implementation of additional and/or corrective environmental measures. These representatives could
also issue work stoppages, impose fines, and recommend additional actions in response to environmental
compliance failures.

2.6 CONSTRUCTION PROCEDURES

The Project facilities would be designed, constructed, tested, operated, and maintained in
accordance with applicable laws, regulations, and standards that are intended to protect the public by
preventing or mitigating LNG and natural gas pipeline failures or accidents, and ensure safe operation of
the facilities. With respect to the liquefaction, storage, and export infrastructure at the Terminal site, these
standards and regulations include the DOT’s Federal Safety Standards for Liquefied Natural Gas Facilities
(49 CFR 193), the NFPA Standard for the Production, Storage and Handling of LNG (Standard 59A), the
National Electrical Code (NFPA 70), and applicable sections of the USCG’s regulations for Waterfront
Facilities Handling LNG (33 CFR 127 and Executive Order 10173). For the Pipeline, safety requirements

% Venture Global’s Project Specific Plan and Procedures can be viewed on eLibrary under Accession
Number 20150904-5415.
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include the DOT regulations at 49 CFR 192, Transportation of Natural or Other Gas by Pipeline: Minimum
Federal Safety Standards and the LDNR, Office of Conservation pipeline safety regulations found in LAC
Title 43, Part XII1I.

2.6.1 Construction Schedule and Workforce

Venture Global Calcasieu Pass anticipates that construction of the Terminal would take
approximately 35 months, while the Pipeline would take about 10 months inclusive of mobilization and
final clean up.

During peak construction at the Terminal site, an estimated 1,410 on-site workers would be
required. However, the number of workers present at different stages of construction would vary
significantly. Initial mobilization would involve up to 500 workers. As site activity increases, the
workforce would average 1,275. The pipeline construction would require an additional workforce peaking
at 200.

In total, the Project’s initial workforce would number 250-650, with a workforce of about 1,610
during peak construction, and an average workforce of 1,425 over the full construction period for the
Terminal site and Pipeline.

2.6.2 Environmental Complaint Resolution

Venture Global developed a Landowner Communication Plan’®, which we have reviewed. The
Landowner Communication Plan includes Landowner Complaint Resolution procedures that Venture
Global would use to address any problems or complaints received from landowners affected during
construction and operation of the Project. The Landowner Communication Plan provides a telephone
number, website, and email address for landowners to communicate to Venture Global and indicates that
Venture Global would respond to any complaints or concerns within 48 hours of being contacted by a
landowner. It also includes directions for contacting FERC’s landowner helpline in the event that an
appropriate response has not been received from Venture Global. Venture Global would file a tabular
summary of all landowner complaints in its periodic environmental reports.

2.6.3 Terminal Site Construction

2.6.3.1 Site Preparation and Temporary Construction Facilities

The Terminal site would require significant area-wide improvements, including clearing, grubbing,
grading, soil stabilization, and filling to increase the ground elevation prior to on-site foundation
development and plant construction. Floodplain maps produced by the FEMA indicate that the Terminal
site is in an area with significant flood hazard potential. Site-specific topographic studies determined that
site elevation is generally between 2 and 5 feet above mean sea level (amsl) and an average elevation of 3.5
feet amsl. Through grading and potential import of fill material, the elevation at the Terminal site would
be raised to 5 feet amsl or greater in the liquefaction area and 4 feet amsl or greater in the construction
laydown area. The source for potential import materials has not been determined. Venture Global

10 The Landowner Communication Plan is included as attachment 2-A to the December 23, 2015 Response
to December 4, 2015 Environmental Information Request submittal number 20151223-5113 in Docket CP15-550-
000 available at https://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=14081481.
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Calcasieu Pass is considering the use of commercially available aggregate materials, including gravel,
oyster shell, and crushed stone.™ An earthen berm would be constructed on the west side of the site, and a
steel pile floodwall on the east, north, and south sides of the site, to protect the facility from storm surge
and potential wave activity. The berm material may be sourced from on-site excavation of the LNG
berthing area, if suitable, or imported from offsite locations. The floodwall would be a combination wall
with steel pipe king piles and intermediate steel sheet piling to provide the structural capacity for protection
of the enclosed plant infrastructure. Venture Global Calcasieu Pass would install a 31.5 foot storm surge
wall around the perimeter of the Terminal to the north, east, and south and a 26-foot high berm on the west
perimeter.

Soils at the Terminal site would likely require improvement and stabilization to provide a load-
bearing surface during construction Improvement techniques depend primarily on soil stratigraphy,
structure loading, settlement tolerance, and acceptable future maintenance. Soil improvement techniques
may include (but are not limited to) cement mass mixing and preloading. Soil mixing can be performed
using either wet or dry mixing techniques. Once crane loading and operational areas are set during final
design, detailed calculations would be performed to determine the depth of ground improvement required
to support crane loading and operational areas, if deemed necessary. Deep soil mixing / mass mixing
methods (depending on the soft clay layer thickness) can be used to improve subsurface soils to support
anticipated loads. In addition, improvement of shallow subsurface soils would provide increased lateral
capacity for deep foundations. Detailed performance specifications would be developed for the selected
soil improvement techniques during final design. Venture Global Calcasieu Pass would install additional
soil improvements by the installation of wick drains and stone columns. Potential aggregate materials,
discussed above, and geotextile layers would be used to level and finish workspaces. These aggregate
materials would initially be delivered via truck until the marine dock is installed, and then materials would
arrive at the site by barge.

Venture Global Calcasieu Pass would install necessary temporary facilities at the Liberty Support
Facility, the Martin Support Facility, the DeHyCo Support Facility, the Baker Hughes Support Facility, and
the Mudd Support Facility. The temporary construction facilities would include administrative offices,
sanitary facilities, parking areas, and ancillary facilities associated with early construction activities.

Topographic grading plans would be designed to ensure efficient and environmentally protective
stormwater drainage. The Terminal site would be sloped to direct discharges toward perimeter outfalls
through a system of ditches and, if necessary, holding basins and filtration devices during construction,
allowing sufficient retention time to preclude high sediment loads from reaching receiving waters. Venture
Global Calcasieu Pass would install stormwater controls, including placement of gravel or other suitable
material to provide a stable, well-drained surface. Throughout construction, Venture Global Calcasieu Pass
would follow the erosion and sedimentation control procedures described in its Project-specific Plan and
Procedures, and Venture Global Calcasieu Pass” Stormwater Pollution Prevention Plan (SWPPP).

2.6.3.2 Plant Facilities

The main liquefaction components, located at the Terminal Site, will be 9 integrated single mixed
refrigerant (SMR) blocks, with each block consisting of two liquefaction units. The SMR blocks (herein
referred to as liquefaction blocks or blocks) and their support facilities are collectively referred to as the
Liquefaction Plant. LNG from the Project will be loaded onto oceangoing LNG carriers and shipped to

11 As stated in Venture Global’s Joint Permit Application, it is possible that a relatively small amount of
dredge material might be retained on the Terminal site for construction, either for berm construction or for ground
elevation increase. However, for purposes of calculation, Venture Global assumed that all 5 million cubic yards of
dredge material would be pumped offsite.
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project customers. In addition to the Liquefaction Plant described above, Venture Global Calcasieu Pass
would construct two 200,000 cubic meter (m®) aboveground LNG storage tanks, two LNG berthing docks
within a common LNG berthing area, and a 720 megawatt (MW) electric power generation facility to
provide continuous power for the Terminal Site facilities. The design life of the LNG Terminal is 30 years.
All Project components will be sited, constructed, operated, and maintained in accordance with applicable
federal, state, and local regulations. The proposed construction procedures for the plant facilities follow
generally acceptable procedures for other major site facilities requiring pile foundations and transportation
of large equipment by truck and/or barge.

Foundation construction for the liquefaction plant would commence with the installation of piles
to provide a firm base for the structures supporting the 9 liquefaction blocks. Each LNG storage tank would
be constructed on a reinforced concrete base slab. This base slab will rest on grade and would be supported
on foundation piles. The piles located at the center base slab would be positioned in an equally spaced grid
pattern. The outer piles would be arranged in circumference under the inner and outer tank walls.

Pile specifications would be based on guidance in the FERC’s most recent draft seismic guidelines
(FERC, 2007) and section 7.2.2 of NFPA Standard 59A (2001). After the piles have been positioned using
pre-drilled holes and/or pile-driving, caps would be installed and the concrete pad poured. The piles would
be delivered to the site by barge and/or truck.

The liquefaction blocks would be interconnected with the gas gate station and LNG storage tanks
by buried and aboveground piping interconnects, the latter on steel-framed support racks.

Pipe spool fabrication would be undertaken at existing commercial facilities. Spools fabricated
off-site would be delivered by truck and barge. Where possible, pipe racks would be modularized to
minimize site work. Venture Global Calcasieu Pass would paint, coat, or insulate the pipe sections, as
necessary, after welds have been tested according to applicable codes.

Certain larger equipment units, such as pretreatment systems, liquefaction cold-boxes, and
refrigerant compressors, would be assembled as modules in several off-site existing commercial facilities
within existing previously permitted or disturbed areas, some of which would likely be in Texas and
Louisiana. This off-site modular approach allows equipment assembly in a more controlled environment
than that encountered under the on-site “stick-built” approach. Following the assembly, these large modular
units would be barged to the new utility dock on the Calcasieu Ship Channel, off-loaded, and transported
to their respective foundations. Other equipment would be shipped to the Terminal site by truck. All
equipment would undergo quality assurance/quality control inspection and testing at its place of origin and
upon installation at the Terminal site.

Once foundations have been set, work on the liquefaction blocks, piping interconnect, and
associated utility systems could occur within the same general timeframe, but would be coordinated such
that various inter-dependent systems (e.g., electrical and instrumentation) could be installed and tested
according to an appropriately sequenced schedule. After the equipment and piping has been set in place,
cable systems would be installed. Temporary construction facilities would be disassembled and removed
on a progressive basis when they are no longer needed. Pipe sections would be either hydrostatically or
pneumatically tested depending on the type and intended function of the pipe. Ultimately, Venture Global
Calcasieu Pass would complete road paving, final site grading, seeding, and cleanup.

2.6.3.3 Dredging

Excavation and dredging in and adjacent to the Calcasieu River Ship Channel would be required
for construction of the ship turning basin and LNG berthing area. The LNG berthing area would be recessed
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into the existing shoreline of the Terminal site. Venture Global Calcasieu Pass estimates that 29.3 acres
would be excavated/dredged from the existing western shoreline of the Terminal site and 64.8 acres would
be dredged from the eastern edge of the Calcasieu River Ship Channel to the existing western shoreline of
the Terminal site to reach the required water depth of -44.3 feet NAVD88 (42 feet below Mean Low Gulf
datum) for the turning basin and proposed berths, resulting in approximately 5.0 million in-situ cubic yards
(y?) of material excavated or dredged.

The excavation and dredging would be conducted using a combination of mechanical and hydraulic
cutter-suction pipeline dredging methods. See section 4.3.2.2, Surface Water Impacts and Mitigation, and
4.6.2, Aguatic Resources, for more information on the proposed dredging and potential impacts. Venture
Global Calcasieu Pass’ proposed dredging will be reviewed by the USACE and LDNR’s OCM, as well as
LDEQ’s section 401 water quality program. During this review, the agencies will evaluate the potential
impact of the dredging, as well as the proposed beneficial use of the dredged material.

2.6.34 Dredged Material Disposal

Current plans for the dredged material disposal is to pump 716,000 yd® as a slurry for reuse at FWS-
sponsored marsh restoration sites. For the remaining dredge material disposal, Venture Global Calcasieu
Pass current proposal for the disposal of the remaining dredge material is nearshore placement along the
West Beach adjacent to the Calcasieu Bar Channel. Venture Global Calcasieu Pass included its plans for
dredged material reuse and placement in its application to the USACE and LDNR. This plan is discussed
in section 4.3.2.2, Surface Water Impacts and Mitigation, of this EIS.

2.6.4 Pipeline Facilities

Based on the wetlands and wet soils site conditions, the push method and the HDD method would
be the primary techniques used for construction of the lateral Pipeline. These methods are discussed in
more detail below in sections 2.6.4.8 and 2.6.4.9. Traditional upland construction techniques, if used,
would be limited to short lengths between push method and HDD method sections and at staging locations
to complete the push method and HDD method sections. Table 2.6.4.2-1 lists TransCameron Pipeline’s
proposed construction methods by MP.

2641 Right-of-Way Surveying

TransCameron Pipeline would identify and survey the Pipeline alignment prior to construction.
This activity would include staking the pipeline centerline, foreign line crossings, workspace limits, and
the boundaries of wetlands and other sensitive environmental areas. TransCameron Pipeline would flag or
otherwise mark sensitive areas to avoid at this time. Lastly, TransCameron Pipeline would contact
Louisiana’s one-call system to identify buried utilities and prevent accidental damage during pipeline
construction.

2.6.4.2  Clearing and Grading

Prior to clearing and grading, TransCameron Pipeline would install temporary erosion controls in
accordance with the Project-specific Plan and Procedures. Clearing and grading operations would
incorporate procedures to minimize vegetation removal from slopes, wetlands, and channel banks (as
described in the respective section 4 discussions on vegetation, wetlands, and waterbodies). In addition,
these procedures would prevent undue soil profile disturbance, restore preconstruction contours, and
prevent topsoil erosion.
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In upland areas, vegetation would be cut and removed from the construction workspace. Tree
stumps would be cut to ground level and left in place, except where removal is necessary to create safe and
level workspace. Cleared vegetation would be burned, in accordance with applicable state and local
permitting, chipped, or hauled to an appropriate disposal facility. TransCameron Pipeline may use chipped
material as erosion control mulch. No cleared vegetation would be placed in wetlands unless approved by
appropriate agencies. After clearing, TransCameron Pipeline would grade upland sections of construction
workspace, as necessary, to create a safe and level workspace. Extensive grading is not anticipated given
the local topography of the pipeline routes. A majority of the pipeline route is proposed in emergent
wetlands and would be crossed using the push method. Using this method, vegetation in the construction
workspace would be flattened but would not be purposefully cleared, except for trench excavation.

TABLE 2.6.4.2-1
SUMMARY OF CONSTRUCTION TECHNIQUES FOR THE TRANSCAMERON PIPELINE
Milepost Pipeline Length
Beginning End Construction Technique (miles)

0.0 0.1 Open-cut 0.1
0.1 1.0 HDD 0.9
1.0 7.9 Push/Pull 6.9
7.9 8.3 HDD 0.4
8.3 8.5 Open-cut 0.2
8.5 10.1 HDD 1.6
10.1 18.9 Push/Pull 8.8
18.9 19.3 HDD 0.4
19.3 21.2 Push/Pull 1.9
21.2 21.6 HDD 0.4
21.6 229 Open-cut 1.3
22.9 23.5 HDD 0.6

Total 23.5

HDD = horizontal directional drill

2.6.4.3 Trenching

Trenching involves excavating a pipeline ditch and would be accomplished with backhoes or
similar excavation machinery. Trench sides would be sloped, depending on the stability of the soils, as
required for safety and to minimize sloughing of topsoil into ditch. TransCameron Pipeline would deposit
excavated material within the construction workspace, adjacent to the trench and on the opposite side from
the excavation equipment. The trench would be excavated to a depth that would allow at least 3 feet of
cover over the pipe. The bottom of the trench would be cut to accommodate the diameter of the pipe. The
top width of the trench would depend on local soil conditions at the time of construction. TransCameron
Pipeline does not anticipate the need for blasting or the need to import material for pipeline padding.

TransCameron Pipeline would minimize erosion and sedimentation during trenching in accordance
with the Project-specific Plan and Procedures. These measures include minimizing the free flow of surface
water into the trench and through the trench from upland areas into waterbodies. Erosion control measures
would also be implemented as necessary for bank stabilization at waterbody crossing locations.

If trench dewatering is necessary, discharge to the ground generally is permitted where there is

adequate vegetation along the right-of-way to function effectively as a filter medium. In areas adjacent to
waterways or where there is minimal vegetation, straw bale filters, filtration bags, or other appropriate
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measures would be used to limit sediment dispersion. Trench dewatering would be performed in
accordance with applicable permit specifications.

2.6.4.4  Stringing, Welding, and Installation

Stringing involves moving pipe joints into position along the prepared construction right-of-way.
In upland areas, the joints would be moved by truck and loaders from the source areas and placed along the
construction right-of-way, parallel to the trench line, for subsequent line-up and welding. Stringing
activities would be coordinated with the trenching and pipe-laying crews. Certain pipe joints may be bent
to conform to changes in the direction of the pipeline alignment and natural ground contours. Individual
pipe joints would be bent to the desired angle in the field and/or pre-fabricated fittings may be used.

Welding would be performed in accordance with 49 CFR 192, Subpart E “Welding of Steel in
Pipelines” and American Petroleum Institute Standard 1104. TransCameron Pipeline would visually and
radiographically or ultrasonically inspect completed welds to determine integrity. If a weld does not meet
defined requirements, it would be marked for repair or replacement. The weld joint areas would be coated
and the entire pipe coating inspected and repaired as needed. Following successful integrity inspections,
TransCameron Pipeline would lower the pipe into the trench using sideboom tractors or similar equipment
and bedded with padding material (screened native material) prior to backfilling.

2.6.4.5 Backfilling and Grade Restoration

After the pipe is lowered into the trench and bedded with padding material, the trench would be
backfilled with previously excavated material, using barge-mounted track hoes, amphibious equipment,
bulldozers, loaders, and/or compactors. TransCameron Pipeline would dispose of any excess excavated
material or components unsuitable for backfill in accordance with applicable regulations.

During backfilling, TransCameron Pipeline would restore the natural ground contours and restore
surface drainage patterns as close to preconstruction conditions as practicable. In areas where
TransCameron Pipeline has segregated topsoil, backfilling would involve the replacement of subsoil in the
bottom of the trench, followed by the replacement of topsoil over the subsoil layer. In upland areas, a soil
mound (crown) would be left over the trench to allow for soil settlement, unless the landowner requires
otherwise.

2.6.4.6 Road Crossings

The lateral Pipeline would cross 18 roads, as identified in table 2.6.4.6-1. TransCameron would
cross most public (paved) road crossings using the HDD method. TransCameron Pipeline would follow
applicable state and local regulations and minimize traffic interruptions to the extent practicable. The
minimum pipeline clearance for both paved and unpaved roads would be 5 feet under the roadbed and 4 feet
under any drainage ditches. TransCameron Pipeline would install pipeline warning signs/markers at each
crossing location.
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TABLE 2.6.4.6-1
TRANSCAMERON PIPELINE ROAD CROSSINGS
Road Milepost Road Surface Proposed Crossing Method
Mermentau River Road 0.2 Paved HDD
Project Access Road 35 Unpaved Open-cut
Project Access Road 4.2 Unpaved Open-cut
Unnamed Private Road 4.5 Unpaved Open-cut
Project Access Road 4.9 Unpaved Open-cut
E Creole Highway 8.1 Paved HDD
W Creole Highway 8.6 Paved HDD
Raymond Richard Road 9.9 Paved HDD
Project Access Road 12.9 Unpaved Open-cut
Oilfield Road 14.8 Paved Open-cut
Project Access Road 15.2 Unpaved Open-cut
Murphy Lane (Private) 15.5 Unpaved Open-cut
Project Access Road 15.8 Unpaved Open-cut
Project Access Road 17.8 Unpaved Open-cut
Unnamed Private Road 18.0 Unpaved Open-cut
Amaco Road 19.1 Unknown HDD
Amaco Road 20.2 Unknown Open-cut
Louisiana Highway 82 21.3 Paved HDD

2.6.4.7 Waterbody and Wetland Crossing Construction Procedures

TransCameron Pipeline would cross delineated wetlands in accordance with its Project-specific
Procedures. Open-cut pipeline construction across wetlands would be achieved through use of the push
method (see section 2.6.4.9), which is described below and would reduce the potential impacts on wetland
vegetation, hydrology, and soil structure.

During initial trenching operations, the 20-foot-wide amphibious excavator would be centered over
the pipeline centerline; however, under certain construction situations, the excavator would be immediately
adjacent to the trench, resulting in direct disturbance (excavation or compaction) of 30 to 50 feet in width.
Work adjacent to the trench would likely occur in the following situations:

e during backfilling of the pipeline trench;
e at utility and access road crossings to assist in spoil pile management;

e during horizontal directional drill (HDD) activities to provide support for pipeline strings along
the trench within the construction right-of-way; and

e during pipeline installation to assist in guiding pipe strings around alignment curves during
push operations.

TransCameron Pipeline has requested approval to use a construction right-of-way width of 110 feet
to accommodate the deeper pipeline ditch and amount of spoil temporarily sidecast. If a 75-foot-wide
construction right-of-way were adopted (as is required by our Procedures), only 40 feet of workspace would
be available for access and other work activities. The large equipment necessary for the installation of the
proposed 42-inch-diameter Pipeline is anticipated to require at least 50 feet, plus 10 additional feet (60 feet
total) of workspace on the access side of the right-of-way to allow for vehicle movement. The 110-foot-
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wide construction right-of-way proposed in wetlands would accommaodate the construction equipment and
trench spoil as well as promote safe construction. TransCameron Pipeline indicates that it would use the
minimum area needed for each crossing.

Construction methods at waterbodies would vary according to physical and environmental
characteristics of the crossings. Many of the waterbodies along the lateral Pipeline route are represented
by channels running through low-lying wetland areas that may not be higher than the channel edge. In
these situations, TransCameron Pipeline is proposing to use the push method.

One waterbody along the lateral Pipeline route, the Mermentau River, has a defined channel and is
classified as “major” in accordance with the Project-specific Procedures (meaning it is greater than 100 feet
wide). TransCameron would cross this waterbody by the HDD method (see section 2.6.4.9).

2.6.4.8 Open-Cut Crossing Method

The open-cut crossing technique is a “wet” crossing method that is completed while the waterbody
continues to flow across the work area. The open-cut crossing method is typically used to cross non-
sensitive minor and intermediate waterbodies (width greater than 10 feet but less than or equal to 100 feet
between the water’s edges). In general, an open-cut crossing is accomplished using methods similar to
conventional upland open-cut trenching. The open-cut construction method involves excavation of the
pipeline trench across the waterbody, installation of a pre-fabricated segment of pipeline, and backfilling
of the trench with native material without affecting or diverting flow at the time of crossing. TransCameron
Pipeline would use an excavator to excavate the trench within the water. TransCameron Pipeline would
complete construction activities at these stream crossings within the timeframes indicated in the Project-
specific Procedures, typically within 24 hours of initiation of the crossing for minor waterbodies and within
48 hours for intermediate waterbodies.

2.6.4.9 Horizontal Directional Drilling

For HDD crossings of wetlands and waterbodies, the first stage involves laying electric tracking
wires by hand along the pipeline right-of-way between the proposed drill entry and exit locations. Only
minimal ground and vegetation disturbance would result from this procedure. Following guide wire
installation, a slant drill unit would be set up and a small-diameter pilot hole would be drilled under the
waterbody along a prescribed profile. Electromagnetic sensors would be used to guide the drill bit.

Once the pilot hole is completed, it would be enlarged using successive reaming tools to accept the
pipeline. The reaming tools would be attached to the drill string at the exit point of the pilot hole and rotated
and drawn back to the drilling rig, thus enlarging the pilot hole with each pass. During this process, drilling
mud consisting of bentonite clay and water would be continuously pumped into the hole to remove cuttings
and to maintain the integrity of the hole. Once the hole has been sufficiently enlarged, a prefabricated
segment of pipe would be attached behind the reaming tool on the exit side of the crossing and pulled back
through the drill hole toward the drill rig, completing the crossing.

TransCameron Pipeline has developed and filed an HDD Contingency Plan outlining the
procedures it would follow to minimize the potential for an inadvertent release of drilling mud and to
undertake effective cleanup should a release occur. We have reviewed this plan and find that it adequately
provides measures to minimize and/or remediate an inadvertent release. This plan is included as
appendix D.
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2.6.4.10 Push Method

Because a majority of the pipeline construction is in wetland and wet soil areas, TransCameron
Pipeline proposes extensive use of the push method (see table 2.6.4.2-1). For the push method,
TransCameron Pipeline proposes a 110-foot-wide construction right-of-way to allow temporary spoil
storage on both sides of the trench. This would reduce storage pile height and prevent material from re-
entering the trench prior to placement of the concrete-coated pipe.

Equipment on the construction right-of-way would be minimized and, when used, would be of the
type having the least environmental impact in saturated ground conditions. This equipment includes mats,
marsh buggies, airboats, amphibious equipment, tracked equipment, and barges. The contractor would use
discretion in choosing the equipment that would create the least ground pressure for the specific application.
TransCameron Pipeline’s construction would comply with the Project-specific Procedures and applicable
permit requirements.

During construction preparation, TransCameron Pipeline would identify suitable “push sites” that
are near existing roads, have all weather access, and are preferably on higher ground. In addition, mats
would provide for a firmer foundation for equipment storage and for pipe staging and pushing.

Once the push sites are established, the appropriate clearing equipment (amphibious or tracked)
would be selected to prepare the right-of-way for the pipe. Where there is standing water, only enough
clearing and trenching would be done to accommodate the pipe. Each excavator used would have a lateral
reach sufficient to place spoil within the 110-foot-wide construction workspace. At the push site, various
pipeline operations would take place, including welding, non-destructive testing, joint coating and coating
repairs, and installation of floatation apparatus.

The double-jointed sections of pipe, which are typically concrete-coated 80-foot lengths, would be
transported as needed by truck from the pipe staging area to the push sites. At the push sites, after the pipe
joints are welded together, the weld joints coated, and the floats attached, the pipe string would be floated
out into the pipeline trench. If necessary, a cable would be attached to the front of the pipe string and pulled
from the other end of the right-of-way section to assist the push operation. There should be no vehicular
traffic on the right-of-way during this operation, except to remove the floats once the pipe is in place.
Trench backfilling would begin once the pipe is in place. No soils or fill would be imported from outside
the workspace.

2.6.4.11 Hydrostatic Testing and Tie-ins

After construction and prior to placing the Pipeline and associated appurtenances in service, the
completed Pipeline would be hydrostatically tested to ensure that the systems are leak proof and to provide
the necessary safety margin for high-pressure operation. Approximately 1,347,387 gallons of water would
be needed for hydrostatic pre-testing and 7,049,043 gallons of water would be needed for testing of the
complete pipeline. Testing would be conducted in accordance with the Project-specific Plan and
Procedures, and testing specifications, together with state hydrostatic test discharge permit conditions and
DOT requirements set forth at 49 CFR 192.

The pipeline would be filled with water and kept at the requisite operating pressure throughout the
test. After the completion of a satisfactory test, the water would be discharged over land into containment
structures.  TransCameron Pipeline would use valves and appropriate energy-dissipation devices,
containment structures, or other measures to regulate discharge rates and to minimize erosion and
sedimentation. TransCameron Pipeline would not add chemical agents to the test water.
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2.6.4.12  Aboveground Appurtenant Facilities

At the Pipeline’s aboveground facilities sites, construction would involve clearing and grading,
placement of piles and a concrete pad foundation, installation of equipment, erection of equipment housing,
installation of permanent perimeter fencing, and surface clean-up during which open areas within the fence
line would be covered with gravel, oyster shell, limestone aggregate, or similar material. Where a pig
launcher is installed, a concrete containment area would be constructed below the launcher’s barrel.

2.6.5 Site Access and Traffic

Venture Global has developed and filed draft Traffic Management Plans to address worker and
materials/equipment transportation for the Terminal site and Pipeline construction areas. The overall intent
of the Traffic Management Plans is to minimize disruption of local traffic flow and communities and ensure
that construction-related road use proceeds in a safe and efficient manner. Discussion of these plans is in
section 4.9.12.1 (Terminal Facilities) and 4.9.12.2 (Pipeline Facilities) of this EIS.

2.6.6 Operations and Maintenance

All facilities would be operated and maintained in accordance with government safety standards
and regulations that are intended to ensure adequate protection of the public and to prevent facility accidents
and failures, as described previously in this section for liquefaction, storage, and export facilities. For the
Pipeline they include, but are not limited to, the standards and regulations set forth by the DOT in Title 49
CFR 192 and the LDNR’s pipeline safety regulations found in LAC Title 23, Part XIII.

Operating procedures would be prepared for the Project after final design is completed.
Comprehensive training would be provided to ensure that all facility personnel are familiar with and adhere
to safe procedures. These procedures would address safe startup, shutdown, cool down, and purging, as
well as routine operation and monitoring. Venture Global would coordinate with and involve appropriate
local officials to ensure effective integration with local communication and emergency response systems.

Venture Global estimates that the Project would require approximately 130 full-time personnel.

Maintenance of the Terminal and Pipeline would be conducted in accordance with applicable law,
and procedures and programs developed by Venture Global. Venture Global would enter any maintenance
done into a computerized maintenance management system and disseminate it to the appropriate personnel
for follow-up. All operations and maintenance (O&M) personnel would be trained in the use of the
computerized maintenance management system. Scheduled preventive and predictive routine maintenance
would include equipment rotation and inspection of safety equipment, environmental controls, and
instrumentation.

Operational activities for the Pipeline would be limited to maintenance of the right-of-way and
pipeline inspection, repair, and cleaning. Periodic aerial and ground inspections by company personnel
would identify the following: soil erosion that may expose the pipe, vegetation that may indicate a leak in
the line, conditions of the vegetative cover and erosion control measures, unauthorized encroachment on
the right-of-way, excavation activities in the vicinity of the right-of-way, and other conditions that could
present a safety hazard or require preventative maintenance or repairs. TransCameron Pipeline would also
monitor and periodically inspect the pipeline cathodic protection system to ensure proper corrosion
protection. TransCameron Pipeline would take appropriate corrective action for conditions observed during
inspections.
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TransCameron Pipeline would maintain vegetation on the permanent 50-foot-wide right-of-way by
mowing, cutting, and trimming in accordance with the specifications set forth in the Project-specific Plan
and Procedures. After construction, the right-of-way would be allowed to re-vegetate; however, large brush
and trees would be periodically removed from the permanent right-of-way. No maintenance would be
performed between the entry and exit locations of the HDDs.

The Pipeline facilities would be clearly marked at line-of-sight intervals and at crossings of roads,
railroads, and other key points. TransCameron Pipeline would minimize the number of markers in actively
cultivated fields. Wherever possible, markers would be located at fence lines or field margins. The markers
would clearly indicate the presence of the Pipeline and provide a telephone number and address where a
company representative can be reached in the event of an emergency or prior to any excavation in the area.
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3.0 ALTERNATIVES

As required by NEPA and FERC policy, we evaluated alternatives to the Project and its various
components to determine whether any such alternatives would be reasonable and have a significant
environmental advantages compared with the proposed action. The range of alternatives analyzed included
the No-Action Alternative; system alternatives for the proposed LNG facility and pipeline facilities;
Terminal site location and layout design alternatives; alternative pipeline routes; LNG process alternatives;
and dredge spoil disposal alternatives.

As part of the No-Action Alternative, we considered the effects and actions that could conceivably
result if the proposed Project was not constructed. Under the analysis of system alternatives, we evaluated
the ability of other existing, planned, or proposed (new or expanded) facilities to meet the project objectives
of Venture Global. Our evaluation of alternative sites for the LNG facility focused on several locations in
the project region. We also assessed alternative Terminal configurations, dredge disposal locations, and
pipeline routes.

The principal criteria for considering and weighing the alternatives for the Project were:

e the ability of each alternative to reasonably meet Venture Global’s primary objective of
liquefying 12 MTPA of domestically produced natural gas for export as competitively priced
LNG within a timeframe that would allow contractual obligations to be met;

o the technical and economic feasibility and practicality of each alternative; and

o the significance of each alternative’s environmental advantages and disadvantages relative to
the proposed undertaking.

Through environmental comparison and application of our professional judgment, each alternative
is considered to a point where it becomes clear if the alternative could or could not meet the three evaluation
criteria. Additional sources of information included Venture Global’s field surveys, aerial photography,
U.S. Geological Survey (USGS) topographic maps, National Wetlands Inventory (NWI) maps, pipeline
system maps, agency consultations, and publicly accessible databases. To ensure equitable results,
consistent data sources were used when comparing a feature across the proposed location and the
alternatives (e.g., NWI data were used for wetland comparisons, rather than a combination of NWI and
field survey data.). Our environmental analysis and this evaluation consider quantitative data (e.g., acreage
or mileage) and uses common comparative factors such as total length, amount of collocation, and land
requirements. In recognition of the competing interests and the different nature of impacts resulting from
an alternative that sometimes exist (i.e., impacts on the natural environment versus impacts on the human
environment), we also consider other factors that are relevant to a particular alternative and discount or
eliminate factors that are not relevant or may have less weight or significance.

Venture Global participated in our pre-filing process during the preliminary design stage of the
Project (see section 1.4.1). This process emphasized identification of stakeholder issues, as well as
identification and evaluation of alternatives that could reduce environmental impacts. The alternatives were
reviewed against the evaluation criteria in the sequence presented above. The first consideration for
including an alternative in our analysis is whether or not it could satisfy the stated purpose of the project.
An alternative that cannot achieve the purpose for the project cannot be considered as an acceptable
replacement for the project.

Many alternatives are technically and economically feasible. Technically practical alternatives,
with exceptions, would generally require the use of common construction methods. An alternative that
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would require the use of a new, unique or experimental construction method may not be technically
practical because the required technology is not available or is unproven. Economically practical
alternatives would result in an action that generally maintains the price competitive nature of the proposed
action. Generally, we do not consider the cost of an alternative as a critical factor unless the added cost to
design, permit, and construct the alternative would render the project economically impractical.

Alternatives that would not meet the Project’s objective or were not feasible were not brought
forward to the next level of review (i.e., the third evaluation criterion). Determining if an alternative
provides a significant environmental advantage requires a comparison of the impacts on each resource as
well as an analysis of impacts on resources that are not common to the alternatives being considered. The
determination must then balance the overall impacts and all other relevant considerations. In comparing
the impact between resources, we also considered the degree of impact anticipated on each resource.
Ultimately, an alternative that results in equal or minor advantages in terms of environmental impact would
not compel us to shift the impacts from the current set of landowners to a new set of landowners.

One of the goals of an alternatives analysis is to identify alternatives that avoid significant impacts.
In section 4 of this EIS, we evaluate each environmental resource potentially affected by the Project and
conclude that constructing and operating the Project would not significantly impact these resources.
Consistent with our conclusions, the value gained by further reducing the (not significant) impacts of the
Project when considered against the cost of relocating the route/facility to a new set of landowners was also
factored into our evaluation.

3.1 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, the Project would not be developed and Venture Global’s
objective of providing the proposed liquefaction and transportation capacity for LNG export would not be
realized. In addition, the potential adverse and beneficial environmental impacts discussed in section 4 of
this EIS would not occur.

The development and production of gas from conventional and unconventional gas formations has
increased in recent years throughout many areas of the United States and is projected to continue for
decades. Natural gas is used in a variety of sectors (residential, commercial, electric power generation,
industrial, transportation). With or without the No-Action Alternative, other LNG export projects could be
developed in the Gulf Coast region or elsewhere in the United States, resulting in both adverse and
beneficial environmental impacts. Terminal and Pipeline system expansions of similar scope and
magnitude to the Project would likely result in environmental impacts of comparable significance,
especially those projects in a similar regional setting.

The No-Action Alternative could require that potential end users make different arrangements to
meet their needs. Although it is speculative and beyond the scope of this analysis to predict what actions
might be taken by policymakers or end users in response to the No-Action Alternative, it is possible that
renewable (e.g., solar power), other traditional energy sources (e.g., coal or fuel oil), or possibly traditional
long-term energy sources (e.g., nuclear power) could be used in lieu of the project in certain circumstances.
But the location and use (electricity, heating, industrial feed stock, etc.) would be speculative and the
judgement of whether the impacts would be better or worse would be speculative without knowing what
the natural gas would or could be supplanted with. In addition, alternative energy sources would not meet
the Project objective of liquefying natural gas for export, and are beyond the scope of this EIS.

Therefore, we have dismissed the No-Action Alternative as a reasonable alternative to meet the
objectives of the Project. Because the purpose of the Project is to prepare natural gas for export to foreign
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markets, the development or use of renewable energy technology would not be a reasonable alternative to
the proposed action.

3.2 SYSTEM ALTERNATIVES

We reviewed system alternatives in the Gulf Coast region to evaluate the ability of other existing,
modified, approved, planned, or proposed facilities to meet the stated objectives of the Project and to
determine if a system alternative exists that would have a significant environmental advantage over those
associated with the Project and be technically and economically feasible.*® The status identified for each
system alternative (e.g., planned, proposed, or approved) is current as of the time this EIS is being written,
and is subject to change over time. By definition, implementation of a system alternative would make
construction of all or some of the proposed facilities unnecessary; conversely, infrastructure additions or
other modifications to the system alternative may be required to increase capacity or provide receipt and
delivery capability consistent with that of the proposed facilities. Such modifications may result in
environmental impacts that are less than, comparable to, or greater than those associated with construction
and operation of the proposed facilities.

The purpose of the Project is to liquefy and export 12 MTPA of natural gas to FTA and non-FTA
countries. System alternatives are alternatives to the proposed action that would make use of other existing
or proposed systems, with or without modifications, to meet the stated objectives of a proposed project. In
the case of the Project, it must also be compatible with Venture Global’s DOE/FE authorizations/
applications for LNG export to FTA and non-FTA countries.

The alternatives examined included both existing LNG terminals with planned, proposed, or
authorized expansions, as well as new LNG terminals planned, proposed, or authorized on greenfield sites.
These potential system alternatives are identified in table 3.2-1 below. Our analysis was predicated on the
assumption that each project has an equal chance of being constructed and would therefore be available as
a potential alternative. However, market forces will ultimately decide which and how many of these
facilities are built. We reviewed potential system alternatives in the Gulf region to meet the Project
objectives of liquefying natural gas for export, in addition to utilizing pipeline systems in the same region
to provide natural gas to the Project.

12 Proposed projects are projects for which the proponent has submitted a formal application to the FERC;
planned projects are projects that are either in pre-filing or have been announced, but have not been proposed.
Approved projects are projects that have received FERC authorization.
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TABLE 3.2-1
LIQUEFIED NATURAL GAS EXPORT TERMINALS WITH PLANNED, PROPOSED, OR APPROVED LIQUEFACTION
PROJECTS ALONG THE GULF COAST — SUMMARY PROFILE OF SYSTEM ALTERNATIVES
In-Service
Project MTPA FERC Status Target Date
EXISTING LNG TERMINAL EXPANSIONS
Approved Projects
Cameron LNG 14.9 Under construction 2018-2019
Freeport LNG 13.2 Under construction 2018-2019
Golden Pass LNG 15.6 Initial site T uon approved 2022
Lake Charles/Trunkline LNG 15.0 Construction awaiting FCC permit 5419 595
issuance
Operational, first cargo shipped
Sabine Pass LNG — Trains 1-4 16.0 February 2016 (there is a partial 2016
shut-down now)
Sabine Pass LNG — Trains 5, 6 9.0 Under construction 2019
Cameron LNG Expansion Trains 4, 5 9.9 Approval received 5/5/2016 2019
Proposed Projects
Gulf LNG Liquefaction Company 10.0 Application filed 6/19/15 2022-2024
Freeport LNG Expansion Train 4 5.1 Application filed 6/29/17 2020
NEW LNG TERMINALS
Approved Projects
Corpus Christi LNG 15 Under construction 2018
Magnolia LNG 8.0 Approval received 4/15/16 2018
Delfin LNG Deepwater Port 9.2 Approval received 9/28/17 2017-2021
Proposed Projects
Port Arthur LNG 10.0 Application filed 11/29/16 2023
Texas LNG 4.0 Application filed 3/31/16 2020
Annova LNG 6.95 Application filed 7/13/16 2019
Rio Grande LNG 27.0 Application filed 5/5/16 2020
Venture Global Plaguemines LNG 20.0 Application filed 3/1/17 2020
Driftwood LNG 26.0 Application filed 3/31/17 2022
Planned Projects
Corpus Christi LNG Stage 3 10.0 Pre-filing initiated 6/9/15 2018-2019
(af:wglfé‘r"‘f;gg LNG 9 Pre-filing initiated 8/15/17 2022
Gulf Coast LNG 18.0 Pre-filing not initiated 2018
Fouchon 5 Pre-filing initiated 8/21/2017 2021/2023

Sources: FERC, 2016a; FERC, 2016b; Ratner et al., 2015.

a Although the peak design production capacity of Venture Global’s proposed liquefaction facility is 12 MTPA of LNG, which
has been approved for export by the DOE, the nameplate liquefaction capacity for the facility would be 10 MTPA. For the
purposes of evaluating system alternatives, we have used the LNG volumes requested from or authorized by DOE for export,
including 10 MTPA for the Project.

As identified in table 3.2-1, there are six operating LNG terminal sites along the Gulf Coast in the
southeastern United States with approved, proposed, and/or planned expansion(s) to export to FTA
countries (nine expansion plans total). We also identified 13 new LNG terminals approved, proposed,
and/or planned on greenfield sites. Liquefaction and export facilities are under construction at the Sabine
Pass LNG, Cameron LNG, Freeport LNG, and Lake Charles/Trunkline LNG Terminals and may be
constructed at each of the other import terminals pending completion of regulatory review and permitting.
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Each of the nine expansion projects® and 13 new LNG projects was evaluated as a potential system
alternative to the Project.

Although it might be theoretically possible to locate Venture Global’s proposed liquefaction
facilities at most of the project locations by building additional infrastructure alongside previously
announced facilities, the commercial, technical, environmental, and schedule impediments to such an
undertaking preclude further analysis. Each proposed project is authorized or has applied from DOE to
export to FTA countries. The Natural Gas Act, as amended, has deemed FTA exports to be in the public
interest; therefore, we will not speculate or conclude that excess capacity is available to accommodate this
Project’s purpose and need. Consequently, the proposed export capacity at any other existing or proposed
LNG facility would require an expansion or new facility similar to the proposed facilities, resulting in
environmental impacts similar to the proposed Project. These systems alternatives therefore offer no
significant environmental advantage over the proposed Project.

3.3 ALTERNATIVE TERMINAL FACILITY SITES

Venture Global Calcasieu Pass identified, five alternative sites, including the currently proposed
site, for the proposed Terminal facility. The five sites are all potentially developable lots along the
Calcasieu River Ship Channel or spurs to the channel. While we conclude that these sites are not feasible
alternatives due to their limited size, we also conclude any alternative site identified in the Project area that
would be sufficient in size would also be similar in landscape and have similar environmental impacts as
the proposed Terminal facility location. Therefore, because our alternatives impacts analysis is resource
and comment driven and we did not receive any scoping comments about the proposed site or recommended
alternative sites, and we conclude that resource impacts would likely be similar from any site of adequate
size along the Calcasieu River, we did not identify any additional alternatives for our review.

In its scoping comments, the EPA stated the EIS should provide a clear discussion of the reasons
for elimination of alternative sites which are not evaluated in detail. Therefore, we have concluded the
discussion below.

3.3.1 Site Descriptions

The locations of the five sites considered are depicted on figure 3.3.1.5-1 and descriptions are
provided below. Therefore, we have included the discussion below.

3.3.1.1 Proposed Site — Calcasieu Pass, Cameron Parish, Louisiana

The proposed site is an 828.6-acre property approximately 1.5 miles south of the Town of Cameron
in Cameron Parish, Louisiana. The southern border of the site is approximately 1,000 feet north of the Gulf
of Mexico and the site has about 6,000 feet of frontage on the Calcasieu River Ship Channel. Itis in a
remote, industrial region over 1.3 miles from the nearest residence. This site has been historically impacted
by the placement of fill, ditching, and cattle grazing activities. NWI mapping indicates that approximately
37 percent (303.4 acres) of the property contains mapped wetlands. The site is crossed by an existing
municipal water supply line and Davis Road, which provides direct access to LA-27/SR-82.

13 Nine expansion projects are proposed at six LNG terminals; two expansion projects (Trains 1-4 and
Trains 5&6) are proposed at Sabine Pass LNG and two expansion projects are proposed at Freeport LNG (one under
construction and one planned for Train 4), and two expansion projects are located at the Cameron LNG terminal
site.
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3.3.1.2 Site A — Wakefield Road, Cameron Parish, Louisiana

Site A is a 49-acre parcel of privately owned land adjacent to Wakefield Road in Cameron Parish,
Louisiana. The site is approximately 4 miles north of the Gulf of Mexico shoreline and has about 1,970 feet
of frontage on the Calcasieu River Ship Channel. Itis in an area zoned for heavy industrial use, and is close
to several industrial businesses to the northeast and southwest. Approximately 48 percent (23.4 acres) of
the site is mapped as NWI wetland.

3.3.1.3 Site B — North of Choupique Island, Calcasieu Parish, Louisiana

Site B is a 118-acre parcel of privately owned land north of the Calcasieu Point Landing and
Choupique Island in Calcasieu Parish, Louisiana. The area is zoned for heavy industrial use. Itis on aspur
of the Calcasieu River Ship Channel, with a channel frontage of approximately 900 feet, and is over 24
miles north of the Gulf of Mexico shoreline. Approximately 2 percent (2.7 acres) of the site is mapped as
NWI wetland.

3.3.14 Site C — South Carlyss, Calcasieu Parish, Louisiana

Site C is a 174-acre parcel of privately owned land bordered to the south and west by Global Drive
in Calcasieu Parish, Louisiana. The site is on the Calcasieu River Ship Channel, approximately 23 miles
north of the Gulf of Mexico shoreline, and has a shoreline frontage of approximately 1,540 feet. The area
is zoned for heavy industrial use and the southeast corner and north central portion of the property are
adjacent to active industrial and residential properties, respectively. Approximately 61 percent (105.8
acres) of the site is mapped as NWI wetland.

3.3.15 Site D — South Carlyss, Calcasieu Parish, Louisiana

Site D is a 164-acre parcel of privately owned land bordered to the south by Burton Shipyard Road
in Calcasieu Parish, Louisiana. The parcel has approximately 3,355 feet of frontage along the Calcasieu
River Ship Channel and is approximately 24 miles north of the Gulf of Mexico shoreline. Site D is in close
proximity to residential communities on its north, northwest, and south-central boundaries, with 59
residences within 0.5 mile of the site. Approximately 47 percent (77.8 acres) of Site D is mapped as NWI
wetland.
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3.3.2  Site Selection Analysis
To assess the suitability of each site, Venture Global analyzed site-specific criteria, marine
operations, access to existing infrastructure, and permitting, which were then subdivided into site selection
criteria.
1. The site-specific criteria are as follows:
o availability of land for purchase or long-term lease;
o compatibility with surrounding land use; and
o suitable size and configuration of land to construct and operate the proposed LNG facility,
including the required spacing between equipment and tanks, as specified by the
NFPA 59A. The minimum land demand for the Terminal is approximately 250 acres.
2. The criteria of the marine operations objective include:
o sufficient deep water shipping channel frontage for multiple LNG carriers
(i.e., approximately 3,000 linear feet or more to accommodate two marine berths and a
utility dock); and
o proximity and access to the Gulf of Mexico.
3. The criteria for access to existing infrastructure include:
o proximity to existing natural gas pipeline systems;
o proximity to utilities (water and electricity); and
o suitable road and highway access.
4. Criteria of the permitting objective include:

o avoidance of non-attainment air quality zones; and

o avoidance/minimization of wetland/waterbody impacts and/or viable mitigation
alternatives.

Refer to table 3.3.2-1 below for a summary of the comparison results.
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TABLE 3.3.2-1
CALCASIEU PASS TERMINAL ALTERNATIVE SITE LOCATION COMPARISON
Site
Criteria Proposed A B C D

Site Specific

Availability of land for purchase or lease Yes Yes Yes Yes Yes

Compatibility with surrounding land use Yes Yes Yes Yes Yes

Size of land (acres) 828 49 118 174 164

Sufficiency of land area and configuration Yes No No No No

Marine Operations

Calcasieu River Ship Channel frontage (linear feet) 6,000 1,970 900 1,540 3,355

Sufficiency of frontage Yes No No No Yes

Distance from Gulf of Mexico shoreline (miles) 0.2 4 24 23 24

Infrastructure

Proximity to natural gas pipelines Yes Yes Yes Yes Yes

Proximity to utilities Yes Yes Yes Yes Yes

Road and highway access Yes Yes Yes Yes Yes

Permitting

NWI wetlands mapped (acres) 2 303.4 23 3 106 78

NWI wetlands mapped (percent of site) 37 48 2 61 47

NWI wetlands impacted by project (percent) 12% 100% 100% 100% 100%

2  Acreages for all of the alternative Terminal sites represent National Wetlands Inventory (NWI) wetlands mapped by the U.S.
Fish and Wildlife Service. Because the boundaries of jurisdictional wetlands may differ from NWI wetlands, the wetland acreage
numbers provided in this table are different than those reported elsewhere in this Environmental Impact Statement for the
proposed site.

3.3.21 Site Specific Analysis

As shown in table 3.3.2-1 above, all of the identified sites are available for purchase or lease. The
proposed site would offer the most available land (828 acres) for construction of the Terminal facilities.
Sites A, B, C, and D do not have sufficient land area for the proposed Project facilities. The restricted width
of Site A and its limited size would make it difficult to site and construct the proposed project facilities;
Site B has insufficient length (from north to south) to enable the Terminal facilities to be appropriately
configured and located; and the boundary configuration for Site C would make siting of plant facilities
impractical or impossible. Apart from the proposed site, Site D is the only site alternative with adequate
channel frontage but does not have adequate acreage for the proposed Terminal layout demands.

All site alternatives are zoned for heavy industrial use or have no zoning limitations but are in
industrial areas. Site D has 59 residences within 0.5 mile of the site, which could create siting challenges.

3.3.2.2 Marine Operations

As quantified in table 3.3.2-1, the proposed site would offer the most frontage along the Calcasieu
River Ship Channel (6,000 feet), allowing adequate configuration of the proposed berthing and loading
docks. Site D also offers sufficient frontage (3,355 feet) while Sites A, B, and C provide insufficient
frontage for the Project’s needs. Further, the proposed site is only 0.2 mile from the Gulf of Mexico
shoreline, offering the shortest distance for LNG carriers to travel along the Calcasieu River Ship Channel,
thereby minimizing ship traffic and potential impacts on the river’s aquatic resources. Site D may require



additional dredging, channel modifications, or cutting into the site to create a ship berth (which would
further reduce the available size of the site to construct the facilities).

3.3.2.3 Infrastructure

All five sites offer similar advantages in terms of proximity to existing natural gas pipelines,
utilities, and road/highway access.

3.3.24 Permitting

With respect to air permitting, all five alternative sites are outside of a non-attainment air quality
zone. In terms of natural resources permitting, it is expected that these sites would have similar impacts as
the Project’s Terminal site, particularly relative to federally and state-listed species. Similarly, while there
IS some inter-site variation in habitat quantity and composition, there appear to be no strongly
discriminating factors that would support prioritization of sites based on habitat quality or suitability for
wildlife, including use by migratory birds.

With respect to wetlands, NWI information indicates that the construction of the Terminal facilities
on the proposed site would impact the most wetland acreage, while Site B would impact the least.

3.3.25 Conclusion

None of the alternative sites are feasible due to their limited size. The Terminal requires at least
250 acres in size (and probably more given Venture Global’s efforts to minimize impacts [described in
section 3.4]), and all identified alternatives (other than the proposed site) are smaller than the minimum size
required. The proposed Terminal site satisfies the Project’s purpose and need and minimizes and mitigates
impacts on wetlands and wildlife resources, as well as on nearby residences and businesses. In addition,
any other alternative sites that may meet the Project objectives would likely have a similar level of impact
on environmental resources as the proposed site. Therefore, we conclude that the proposed Terminal
location is the preferred alternative that can meet the Project objectives.

3.4 ALTERNATIVE TERMINAL CONFIGURATIONS

Facility design and configuration within the Terminal site is subject to the siting requirements of
49 CFR 193 and other industry or engineering standards. Regulatory requirements stipulate that potential
thermal exclusion and vapor dispersion zones remain on site, limiting the potential locations for specific
pieces of equipment. Similarly, thermal radiation zones for flares require that the flare be set back a
minimum distance from other equipment and property lines. The selected location of each of the
components of the Terminal was based on the relevant regulations, codes, and guidelines.

Venture Global Calcasieu Pass’ original September 4, 2015 application included a larger project
footprint that was subsequently reduced to accommodate a smaller, more efficient facility design, in
response to feedback from permitting agencies regarding environmental impacts. As a result of their March
21, 2016 Supplemental filing, June 28, 2016 Amendment, and July 14, 2016 Supplemental Information
filing, Venture Global Calcasieu Pass reduced the Terminal site 393.7 acres to 269.2 acres, consequently
reducing the impacts on wetlands on the Terminal site from 206.9 acres to 119.3 acres (this excludes the
access road and marine terminal wetland impacts which remain unchanged).

We evaluated the proposed configuration and project specification changes in the March 21, June

28, and July 14, 2016 supplemental and addendum filings relative to impacts on wetlands and other
sensitive resources. We did not identify any alternative configurations that would meet the required
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regulations, codes, and guidelines and at the same time further avoid or reduce environmental impacts
associated with the proposed Terminal configuration.

3.5 ALTERNATIVE DREDGE DISPOSAL LOCATIONS

Venture Global Calcasieu Pass is continuing to discuss dredge disposal options with various
agencies, including the USACE, the LDNR OCM, and the LDEQ. During scoping, several commenters
expressed concerned with dredge material disposal. An estimated 29.3 acres would be excavated/dredged
from the existing western shoreline of the Terminal site and 64.8 acres would be dredged from the eastern
edge of the Calcasieu River Ship Channel to the existing western shoreline of the Terminal site to reach the
required water depth for the turning basin and proposed berths. This results in approximately 5 million in-
situ y* of material excavated or dredged.

Venture Global Calcasieu Pass proposes to reuse 716,000 cubic yards (yd®) as a beneficial use for
marsh creation and restoration. Venture Global Calcasieu Pass is proposing nearshore placement along the
West Beach adjacent to the Calcasieu Bar Channel for the remaining dredge material, as discussed in its
Compensatory Mitigation Plan and Beneficial Use of Dredged Material Plan (CMP/BUDM). This
placement would result in a submerged barrier that would protect the shoreline and would be the most cost
effective and reliable approach given the short distance between the dredging location and restoration area.
Venture Global’s CMP/BUDM is provided in appendix E.

Venture Global also proposes mitigation banking to compensate for wetland impacts. The banking
is proposed to take place at the South Fork Coastal Mitigation Bank, operated by Delta Land Services and
about 20 miles north of the Terminal site. Should available mitigation banking options fall short of
providing all the compensatory wetland mitigation required for the Project, Venture Global Calcasieu Pass
and TransCameron Pipeline would redress the deficit by delivering sufficient beneficial use dredged
material to the Cameron Prairie National Wildlife Refuge (CPNWR) for the FWS to restore an appropriate
offset acreage of marsh. Venture Global met with FWS on January 13, 2016 to discuss the use of the
CPNWR for compensatory mitigation.*

Two additional alternatives were considered for the beneficial reuse of dredged materials. One was
the Oyster Lake Marsh Creation and Nourishment Project, a marsh restoration area identified in the 2012
Coastal Master Plan as Mud Lake Marsh Creation project. This project is proposed to beneficially use
material to create and nourish 660 acres of saline marsh in the open water areas of Oyster Bayou, located
west of the Terminal site. The second alternative was the No Name Bayou Marsh Creation Project which
proposes to create and/or nourish 533 acres of saline marsh in an area of open water and fragmented marsh
south of Calcasieu Lake. The project would be on both private and federal lands (National Wildlife
Refuge), approximately 6 miles from the Project dredging area. While these two projects were considered
as the most viable options, they have since secured government funding and have progressed through the
planning stages of receiving other spoil material, thereby reducing the likelihood of spoil material from the
Project being accepted at these sites. See section 4.3.2.2 for further information on the Project’s proposed
dredging CMP/BUDM.

14 Documentation regarding correspondence with FWS on this about the CPNWR site can be viewed on the
FERC eLibrary under Accession Number 20160919-5187; Data Response #21.
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3.6 ALTERNATIVE PIPELINE ROUTES

Based in part on information provided by Venture Global, we evaluated pipeline alternatives to
deliver natural gas to the Terminal. In their scoping comments, the EPA stated the EIS should provide a
clear discussion of the reasons for elimination of alternative pipelines which are not evaluated in detail.

We did not identify any areas of concern that would warrant minor route variations. No significant
environmental issues have been identified along the pipeline, and we did not receive any comments or
concerns from stakeholders regarding minor route variations.

3.6.1 Lateral Pipelines Considered

The Project would include one new Pipeline lateral on the east side of the Terminal site, for the
purpose of transporting feed gas to the Terminal site from existing ANR and Bridgeline natural gas
pipelines. The feed gas receipt points from ANR and Bridgeline were selected by TransCameron Pipeline
based on the proximity of their pipeline systems to the Terminal site, their available gas transportation
capacity, the feasibility of interconnection, and the relative proximity of existing compression facilities.
Route alternative considerations for interconnections with the two transmission companies are discussed
below and are depicted on figure 3.6.1-1. A quantitative comparison of the alternative routes is provided
in table 3.6.1-1.

As described in section 2.2.1, the proposed natural gas Pipeline would provide feed gas from the
ANR and Bridgeline pipeline systems westward to the Terminal site. An interconnect location on ANR’s
existing pipeline system was selected in the vicinity of the Grand Chenier Facility and Mermentau River
Compressor Station. Two pipeline routes were considered to transport feed gas from the interconnect to
the Terminal site: the Alternative Lateral pipeline route and the Proposed Lateral pipeline route. Each
route is described below.

The proposed Pipeline route is south of the Sabine National Wildlife Refuge and north of the

Calcasieu River Ship Channel. The location is relatively constrained between these two features which
limits available options; therefore, we did not identify additional pipeline route alternatives.
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TABLE 3.6.1-1

TRANSCAMERON PIPELINE — ALTERNATIVE PIPELINE ROUTE COMPARISON

Pipeline Lateral

Environmental Feature (unit) Alternative Route Proposed Route

Total Length (miles) 20.6 234
NHD Surface Waters Crossed

Canal/ditch or artificial path # (number) 23 0

Perennial streams/rivers (number) 1 3

Total (number) 24 3
Major NHD Waterbody Crossings ® (number) 1 0
NWI Wetlands Crossed

Total (miles) 18.7 15.9
ESRI Land Use/Land Cover

Cultivated crops (miles) 0.0 0.2

Developed (miles) 0.8 0.9

Hay/pasture/herbaceous (miles) 1.1 2.8

Open water (miles) 0.7 0.7

Scrub/shrub (miles) 0.6 0.1

Total (miles) 20.6 23.4
Residences within 50 feet of HDD entry and exit points 1 0
Collocation with existing facilities (miles) 3.6 20.1

a

“Artificial path” is a term assigned by the National Hydrography Dataset (NHD) that refers to flow/channels
within large estuarine and marine deepwater habitats or other canal-like waterbody features.

Major waterbodies are defined by the Federal Energy Regulatory Commission (FERC) as those with a
width greater than 100 feet at the time of crossing.

Notes: Totals may not equal sum of addends due to rounding.

Surface water, wetland, and land use/land cover information was generated by desktop analysis during
the early screening process using publicly available GIS data.
HDD = horizontal directional drill

b
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3.6.1.1 Alternative Lateral Pipeline Route

The Alternative Lateral Pipeline Route was the route originally conceived by TransCameron
Pipeline to transport feed gas from the ANR pipeline system to the Terminal site. As depicted on figure
3.6-1, the alternative route would be approximately 20.6 miles long and would trend due east between the
Terminal site and the interconnect location. Although the route would approximate the shortest land
distance between the two locations and runs along the coast in a relatively unpopulated area, it has some
significant disadvantages. The route would run along the shoreline; approximately 1.1 miles (5 percent) is
within 200 feet of the upper beach line along the Gulf of Mexico, with no natural or man-made barrier to
protect it from coastal storm erosion. This location may also put construction activities near nesting
shorebirds and turtles, including federally listed species. Based on NWI mapping, approximately 91 percent
of this route would cross contiguous wetland, with the only upland being toward the ends of the route.
National Hydrography Dataset (NHD) mapping indicates 24 surface water crossings, including 23
canals/ditches or artificial paths and one perennial stream; of these, one crossing (Creole Canal) would be
a major waterbody crossing. This route is generally a greenfield route, with only 18 percent (3.6 miles)
collocated along existing linear corridors.

3.6.1.2 Proposed Lateral Pipeline Route

According to TransCameron Pipeline, the proposed route was developed to reduce environmental
impacts compared to the alternative route. Although it would be 2.8 miles longer, for a total of 23.4 miles,
it is collocated with existing pipelines for approximately 86 percent (20.1 miles) of its length. It is also
farther from (between 0.4 and 2.3 miles north of) the shoreline than the alternative route, thereby avoiding
potential environmental and engineering concerns related to construction close to the shoreline. NWI
mapping indicates that 68 percent (15.9 miles) of this route crosses wetland areas, with upland areas
interspersed along the length of the route rather than in isolated locations. This is approximately 3 fewer
miles of wetlands crossings than the alternative pipeline route. The proposed route would also result in
substantially fewer waterbody crossings than the alternative route, as noted in table 3.6.1-1.

3.6.1.3 Conclusion

The Proposed Lateral Pipeline Route offers significant environmental advantages compared to the
Alternative Lateral Pipeline Route, particularly as it relates to collocation, additional setbacks from the
shoreline, and reduced wetland impacts. Therefore, although it is a shorter route, we do not recommend
the use of the Alternative Lateral Pipeline Route. Given the fairly uniform nature of land use and largely
similar habitats in this constrained corridor, and lack of significant impacts or comments from the proposed
route, we determined that evaluation of additional major route alternatives was not necessary. Therefore,
we conclude that TransCameron’s proposed Pipeline route is the preferred alternative that can meet the
Project objectives.

3.6.2  West Lateral Pipeline Considered but Eliminated

As part of the original September 24, 2015 application, TransCameron Pipeline included a West
Lateral pipeline as well as the proposed pipeline lateral described above. The West Lateral pipeline was
subsequently removed from the Project as part of the June 28, 2016 application addendum. Venture Global
determined that the proposed Pipeline lateral to the east of the Terminal site would provide sufficient
flexibility and access to feed gas from the U.S. natural gas pipeline grid. The West Lateral pipeline included
in the original application consisted of a pipeline route that would be collocated along an existing 6-inch
Tennessee Gas pipeline for approximately 9.9 miles, with the remaining route generally paralleling State
Highways (SH) 27 and 82. The western lateral would cross 17 NHD-mapped surface waterbodies,
including 16 canal/ditches or artificial paths and one perennial stream. One of these crossings, the Calcasieu
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River Ship Channel, would be a major waterbody crossing involving a complex HDD technique. Based on
NWI mapping, approximately 73 percent (14.1 miles) of this route would cross wetlands. As noted in the
June 28, 2016 application addendum, the removal of this pipeline reduced the Pipeline’s footprint by
265.4 acres, including a 1.4 acre reduction in permanent wetland fill and a 98 acre reduction in wetland
impact from the permanent ROW (i.e., non-filled wetland but permanently maintained). There is also no
significant advantage to the West Lateral pipeline as an alternative to the proposed (east) Pipeline.
Therefore, we conclude that TransCameron’s proposed Pipeline route is the preferred alternative that can
meet the Project objectives.

3.7 PROCESS ALTERNATIVES

There are numerous processes available to liquefy natural gas. One of the key criteria in
liquefaction process selection is efficiency. When cooling/heating curves of the process gas and refrigerant
match as closely as possible, a more efficient thermodynamic process results, requiring less power per unit
of LNG produced. Improved efficiency also results in reduced air emissions. In addition to efficiency,
other criteria of importance include availability of natural gas, cost of construction and operation, and land
use requirements.

Venture Global considered several liquefaction technologies currently available by different
companies to determine which would be best suited for the Project and the region. The eight technologies
considered include the following:

e Propane Mixed Refrigerant (C3-MR) Process;

e Cascade Process;

e AP-X Process;

e Dual Mixed Refrigerant (DMR) Process;

e Nitrogen Expansion Process;

e PRICO® SMR Process;

e OSMR®Process; and

e IPSMR® Process (proposed)

The C3-MR, Cascade, AP-X, and DMR processes listed above are all multi-cycle processes used
in large-scale LNG facilities with train capacities greater than 3.5 MTPA. However, each LNG train for
the proposed Project would have a capacity of 1.0 MTPA, and would be developed based on a staged
approach of smaller gas volumes. In contrast to the larger trains, the smaller scale IPSMR Process trains

that Venture Global proposes would accelerate the timeline for producing LNG.

The nitrogen expansion process is suitable for small-scale LNG facilities, but it is less efficient and
would require a more significant amount of energy than the MR process.

The SMR process is a very simple single cycle liquefaction process that has been used for small-
scale LNG facilities for over 35 years; however, it has low thermal efficiency compared to other
technologies. The OSMR® process optimizes the SMR process through the use of aero-derivative gas
turbines, combined heat and power technology, and ammonia refrigeration; the use of these technologies

3-16



results in a 30 percent efficiency improvement and therefore 30 percent lower GHG emissions than
traditional LNG processes. The IPSMR® process also optimizes the SMR process, resulting in improved
efficiency and lower GHG emissions, but it uses electric drives in its propane-MR processes rather than
aero-derivative gas turbines. The electric drives are more efficient than the gas-fired turbines; therefore,
heat rate efficiencies and local air emission impacts are also expected to be lower if the power source is
removed or from a cleaner source than the gas fired turbines. The IPSMR® process also allows liquefaction
units and modules to be constructed off-site, offering schedule optimization, plant construction efficiency,
operational reliability, and flexibility.

Based on its improved efficiencies and modular nature, Venture Global Calcasieu Pass selected the
IPSMR® process as the best suited design for this project. We have determined that none of the alternative
processes offered any significant environmental advantages over the proposed IPSMR® process.

In conclusion, we have determined that the proposed Project, as modified by our recommended
mitigation measures, is the preferred alternative that can meet the Project objectives.
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4.0 ENVIRONMENTAL ANALYSIS

4.1 GEOLOGY

4.1.1 Geologic Conditions and Setting
4111 Terminal Facilities

The Terminal would be within the West Gulf Coastal Plain section of the Gulf Coastal Plain
physiographic province. The section has a minor slope toward the Gulf of Mexico and is underlain by
Pleistocene and Holocene fluvial, tidal, and deltaic sediments. The minimum elevation at the Terminal is
sea level, and the maximum elevation is about 12 feet amsl.

The Terminal site is within the Louisiana Chenier Plain physiographic area of the West Gulf
Coastal Plain, characterized by sandy beach ridges (cheniers) and mud flats that promote marsh/swamp
vegetation. The cheniers and mud flats run parallel to the Gulf of Mexico shoreline. The Louisiana Chenier
Plain was created by the Mississippi River depositing deltaic sediments. These deltaic sediments consist
of Holocene Coastal Marsh deposits made up of mud and organic matter thousands of feet thick. The
specific geological unit that underlays the Terminal site is the Chenier Plain — Saline Marsh, which is part
of the larger Holocene Coastal marshes formation. The Chenier Plain — Saline Marsh is underlain at great
depth by tertiary bedrock.

Venture Global Calcasieu Pass has performed a comprehensive geotechnical investigation of the
site. Soil profiles reveal general subsurface conditions at the Terminal site consist primarily of very soft to
firm clays underlain by loose to medium dense silty sand followed by firm to very stiff clays interlayered
with medium dense sand to dense sand in the upper 200 feet.

4.1.1.2 Pipeline Facilities

The Pipeline would be within the same physiographic province as the Terminal site described
above, but would cross two geological units; the Chenier Plain — Saline Marsh unit, and the Chenier Plain
— Fresh Marsh unit. Both units are considered part of the Holocene Coastal Marshes Formation, and are
very similar in composition. The topography crossed by the Pipeline is similar to the topography of the
Terminal site, generally low and level with low-lying intervening upland areas.

4.1.2 Mineral Resources

There are no surface mines in the vicinity of the Project. The predominant surface mineral mined
in Louisiana is lignite, which is found in the northern part of the state. In Louisiana, salt is mined from
underground salt domes. The closest salt domes to the Terminal site and Pipeline are approximately 7 miles
and 5 miles, respectively.

The Terminal would be on the southern edge of the Calcasieu Pass Gas Field. Within the Terminal
property boundary, there are 28 wells, all of which have been plugged and abandoned except for one well
listed as orphaned. The orphaned well is 192 feet from the Northeast Access Road and would not be
impacted by construction activities.

The Pipeline would cross the Cameron Oil and Gas Field, and the Calcasieu Pass Gas Field.
According to the LDNR (2014), three wells are within the proposed Pipeline workspace. One of the wells
has been plugged and abandoned. The remaining wells are classified as one active injection well and one
injection well approval expired.



Venture Global would locate each existing well in the field prior to construction. Venture Global
would coordinate with well operators to avoid impacts during construction and operation, generally
ensuring workspace and facilities are located at a sufficient distance from the wells to preclude any direct
disturbance. For plugged and abandoned wells, Venture Global would coordinate with the LDNR, which
has regulatory authority for oil and gas wells in Louisiana.

Although the Project is not anticipated to affect any active or abandoned oil or gas wells and active
or potential surface mines, if an unidentified well is encountered, Venture Global would coordinate with
well operators and/or LDNR to develop measures to avoid or minimize impacts during construction and
operation. Therefore, construction and operation of the Terminal and Pipeline facilities would not
significantly affect mineral resources. Table 4.1.2-1 lists known wells within the workspace of the
proposed facilities.

TABLE 4.1.2-1
OIL AND GAS WELLS WITHIN THE PROPOSED FACILITY WORKSPACE
Well Serial

Proposed Facility Number Well Owner Well Status

Terminal Site 95030 Inactive Operator Plugged and Abandoned 06/18/1963
100431 The Ballard & Cordell Corp Plugged and Abandoned 01/24/1964
178834 Ballard Exploration Co., Inc. Plugged and Abandoned 11/21/1983
205574 Terra Resources, Inc. Plugged and Abandoned 08/13/1983
215836 Smith Production Co. Plugged and Abandoned 02/26/2002
205499 Terra Resources, Inc. Plugged and Abandoned 04/13/1987
57338 Inactive Operator Plugged and Abandoned 01/08/1955
232443 Henry Production Co. Inc. Plugged and Abandoned 04/12/2006
222648 Smith Production Co. Plugged and Abandoned 12/04/1998
62290 Inactive Operator Plugged and Abandoned 12/30/1956
83649 Inactive Operator Plugged and Abandoned 03/29/1961
82660 The Ballard & Cordell Corp Plugged and Abandoned 03/16/1981
89275 Mosbacher Energy Company Plugged and Abandoned 03/30/1983
83605 The Ballard & Cordell Corp. Plugged and Abandoned 03/16/1981
85915 Mosbacher Energy Company Plugged and Abandoned 03/30/1983
227914 Henry Production Co. Inc. Plugged and Abandoned 01/08/2008
228222 Smith Production Co. Plugged and Abandoned 07/29/2005
216730 Smith Production Co. Plugged and Abandoned 08/04/2005
150534 Sklar & Phillips Oil Company Plugged and Abandoned 09/24/1976
230297 Sandalwood Exploration, L.P. Plugged and Abandoned 01/29/2005
84530 Wiley P. Ballard, Jr., et al Orphaned
190237 DMS Oil Company Plugged and Abandoned 11/08/1988
87030 Shenandoah Oil Corporation Plugged and Abandoned 06/29/1979
215835 Smith Production Co. Plugged and Abandoned 09/30/1993
144428 Coastal Oil & Gas Corp. Plugged and Abandoned 10/14/1980
207797 Clovelly Exploration Co., Inc. Plugged and Abandoned 02/21/1988
145093 Grey Wolf Drilling Co. Plugged and Abandoned 04/03/1978
154166 | H Delatte & Associates, Inc. Plugged and Abandoned 04/01/1978

Pipeline 161128 Swift Energy Company Plugged and Abandoned 08/12/1999
973528 Pioneer Exploration, Ltd. Injection well active effective 04/02/2008
973758 Pioneer Exploration, LLC Injection well active effective 04/26/2011
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4.1.3 Paleontological Resources

A majority of surface exposures in Louisiana are Tertiary and Quaternary in age (less than 65
million years) with many of the surficial sediments being less than 10,000 years in age. These sediments,
which are present in the Project area, were formed from erosional deposition and are underlain by Holocene
age clay/mud deposits representing recent erosion and deposition. These environments are not nearly as
conducive for the preservation of fossils as the marine environment. The geological composition of
Louisiana causes marine fossils to be relatively uncommon in surface exposures (LGS, 2002). Therefore,
the Holocene rock units that underlie the Project are not considered fossil-bearing. No sensitive
paleontological resources have been identified within the Terminal site or Pipeline workspaces.

Therefore, no significant impacts are anticipated by constructing and operating the Terminal and
Pipeline facilities.

4.1.4 Blasting

Blasting would not be required during construction. The Project areas at the Terminal site and
Pipeline are underlain by unconsolidated sediments to depths greater than the excavation depth needed to
construct the proposed facilities.

415 Natural Hazards

Geologic hazards that can potentially affect the Terminal facility and Pipeline include earthquake
ground motions, faulting, soil liquefaction, subsidence, and slope stability. Other natural hazards of
concern, as expressed by several scoping commenters, include hurricane winds, flooding, and long-term
sea level rise. The Pipeline design to withstand natural hazards are generally discussed below. The LNG
Terminal design to withstand natural hazards are generally discussed in section 4.12.

4.15.1 Earthquake Ground Motions and Faulting

Louisiana is within the Gulf Coast Basin tectonic province. The Gulf Coast Basin is characterized
as having thick sedimentary rocks above basement rock structures. The province’s sedimentary strata
thicken toward the south, with salt domes and relatively shallow listric growth faults that run parallel to the
Gulf of Mexico Coastline and extend outside of Louisiana. Movement within the fault system has been
classified as a general creep as opposed to the breaking of rocks, which is often associated with earthquake
events (Stevenson and McCulloh, 2001). Salt domes are prevalent throughout the Gulf Coast Basin, and
are characterized by having a system of faults arranged in a circular pattern around them (Gagliano, 1999).

A low risk of seismic activity and faulting effects can be reasonably anticipated for the Project area.
Since 1843, when records were first kept, there have been over 43 earthquakes with epicenters outside of
the region, which have affected southern Louisiana. No recorded earthquake has been attributed to any
specific mapped fault system. One of these earthquakes reached a magnitude as high as 4.4 on the
Richter scale, and three reached a magnitude between 3.9 and 4.4, the effects of which could include
“shaking of indoor items, rattling noises, significant damage unlikely” (USGS, 2013). The rest were below
magnitude 3.9.

The New Madrid Seismic Zone (NMSZ) is approximately 420 miles northeast of the Project area.
The NMSZ is located in southeastern Missouri, northeastern Arkansas, western Tennessee, western
Kentucky, and southern Illinois (Missouri DNR, 2015). A series of large-magnitude earthquakes occurred
in the NMSZ between 1811 and 1812. These earthquakes are estimated to have been between 7.1 and 7.5
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on the Richter Scale. USGS seismic modeling of a 7.7 magnitude earthquakes for the NMSZ indicates that
shaking would be minimal within the Project area (USGS, 2014b).

4.15.2 Soil Liquefaction

Soil liguefaction is the transformation of loosely packed sediment, or cohesionless soil, from a solid
to a liquid state as a result of increased pore pressure and reduced effective stress, such as intense and
prolonged ground shake from seismic events. While certain soils would be susceptible to liquefaction if
there were large ground motions, the low seismic ground motions in the Gulf of Mexico would not cause
soil liquefaction. Therefore, is not anticipated that soil liquefaction would present a significant hazard along
the Pipeline.

415.3 Subsidence

Subsidence is the sudden sinking or gradual downward settling of land with little or no horizontal
motion, caused by movements on surface faults or by subsurface mining or pumping of oil, natural gas, or
groundwater. Subsidence in southern Louisiana is typically caused through sub-surface water extraction
for agriculture, flood protection, or development. Subsidence has also been recorded occurring naturally
through fault movements and compaction/consolidation of Holocene deposits. The level of regional
subsidence anticipated along the Pipeline is unlikely to present a hazard because pipelines are inherently
flexible.

4154 Landslides

Due to the low relief across the Pipeline route, there is little likelihood that landslides or slope
movement would affect the Pipeline.

4155 Shoreline Erosion

Increased storm activities, shortage of sediment supply, and sea level rise have made shoreline
erosion a major concern in southern Louisiana. The average shoreline erosion rate in Cameron Parish was
15 feet per year between 1998 and 2009 (Shepis et al., 2010).

Specific measures and factors would assist in protection of the Pipeline from future shoreline
erosion. The Pipeline is proposed north of SH 27/82, would be buried with 3 feet of cover, would have a
concrete coating to prevent the pipeline from floating, and would be at least 150 feet from the shoreline. In
addition, TransCameron Pipeline would monitor the status of the pipeline cover and potential third party
intrusions. During these routine inspections and the possibility of additional inspections after major storm
events, the effects of accelerated shoreline erosion would be sufficiently monitored.

4.1.5.6 Flooding

According to FEMA mapping (2012) the Pipeline is within flood zone “AE”. Zone AE is
designated for 1-percent-annual-chance flood event and is also referred to as the base flood or 100-year
flood.
4.1.6 Pipeline Mitigation Design Measures

The proposed lateral Pipeline would be buried, which would protect it from the direct physical

force of flood waters, waves, and wind by virtue of their underground location and 6-inch concrete coating.
The concrete coating would act as a buoyance countermeasure in flood prone areas.
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The Project is in an area that could present potential challenges relative to natural hazards; however,
these conditions can be effectively managed through sound engineering design or shown to be minimized
through additional valuation. The Pipeline and appurtenant aboveground facilities would be constructed in
accordance with the design requirements of the PHMSA. Refer also to section 4.12.5 for further
information about geologic hazards at the Terminal site.

4.2 SOILS AND SEDIMENTS
4.2.1 Soil Types and Limitations

Soil types and characteristics at the Terminal site and along the Pipeline were identified and
assessed using the Soil Survey Geographic database (USDA NRCS, 2013a and 2013b). Venture Global
obtained additional information about soils and associated land uses from the U.S. Department of
Agriculture (USDA) Natural Resources Conservation Service (NRCS), the Official Soil Series Descriptions
(USDA NRCS, 2010), and the published soils survey for Cameron Parish (USDA, 1995). Soil
characteristics for soils impacted by construction of the Terminal and Pipeline are presented in table 4.2.1-1.

TABLE 4.2.1-1

SOIL CHARACTERISTICS FOR THE TERMINAL SITE AND PIPELINE

Prime Compaction Water Wind Revegetation
Map Unit Name Farmland Prone Erosion Erosion Concerns
Aquents, frequently flooded (AN) No No No No No
Creole mucky clay (CR) No Yes No No No
Hackberry loamy fine sand (Hb) 2 Yes No No No No
Hackberry-Mermentau complex, No Yes No No No

gently undulating (Hm)
Mermentau Clay (ME) No Yes No No No
Peveto fine sand, 1 to 3 percent

slopes (Pe)* No No No Yes Yes
Udifluvents, 1 to 20 percent slopes No No Yes No No
(UD)

Water (W) N/A N/A N/A N/A N/A

a Crossed by pipeline only.
N/A = not applicable

4.2.1.1 Terminal Facility

Construction of the Terminal would affect six soil types mapped by the NRCS (including water).
Approximately 314.0 acres would be permanently disturbed from construction of the Terminal site
including service roads and marine facilities. Table 4.2.1.1-1 summarizes the permanent and temporary
acreage impacts for each soil mapping unit identified at the Terminal site, as well as the temporary acreage
impacts associated with the support facilities.
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TABLE 4.2.1.1-1

SOIL SERIES IMPACTED AT THE TERMINAL SITE AND SUPPORT FACILITIES

Permanent Impact Temporary Impact

Map Unit Name (acres) (acres) Total
Terminal Site
Aguents, frequently flooded (AN) 4.7 0.0 4.7
Creole mucky clay (CR) 30.1 0.0 30.1
Hackberry-Mermentau complex, gently undulating (Hm) 189.1 0.0 189.1
Mermentau Clay (ME) 1.6 0.0 1.6
Udifluvents, 1 to 20 percent slopes (UD) 43.6 0.0 43.6
Northeast Access Road
Hackberry-Mermentau complex, gently undulating (Hm) 9.2 0.0 9.2
Mermentau Clay (ME) 2.1 0.0 2.1
Udifluvents, 1 to 20 percent slopes (UD) 0.5 0.0 0.5
Southwest Service Road
Aquents, frequently flooded (AN) 0.1 0.0 0.1
Hackberry-Mermentau complex, gently undulating (Hm) 0.3 0.0 0.3
Udifluvents, 1 to 20 percent slopes (UD) 0.5 0.0 0.5
Martin Access Road
Hackberry-Mermentau complex, gently undulating (Hm) 0.6 0.0 0.6
Mermentau Clay (ME) 0.9 0.0 0.9
Udifluvents, 1 to 20 percent slopes (UD) <0.1 0.0 <0.1
DeHyCo Access Road
Udifluvents, 1 to 20 percent slopes (UD) 0.0 0.1 0.1
Eastern TWS
Creole mucky clay (CR) 0.0 8.0 8.0
Hackberry-Mermentau complex, gently undulating (Hm) 0.0 51.7 51.7
Floodwall TWS
Aquents, frequently flooded (AN) 0.0 2.6 2.6
Creole mucky clay (CR) 0.0 1.0 1.0
Hackberry-Mermentau complex, gently undulating (Hm) 0.0 125 125
Mermentau Clay (ME) 0.0 4.9 4.9
Udifluvents, 1 to 20 percent slopes (UD) 0.0 2.4 2.4
Southwest TWS
Aquents, frequently flooded (AN) 0.0 1.6 1.6
Udifluvents, 1 to 20 percent slopes (UD) 0.0 0.9 0.9
Northeastern TWS
Hackberry-Mermentau complex, gently undulating (Hm) 0.0 0.3 0.3
Mermentau Clay (ME) 0.0 5.0 5.0
Northwestern TWS
Udifluvents, 1 to 20 percent slopes (UD) 0.0 1.2 1.2
Pipeline within Venture Global Property
Hackberry-Mermentau complex, gently undulating (Hm) 0.0 7.5 7.5
Marine Facilities
Aquents, frequently flooded (AN) 21.4 0.0 21.4
Udifluvents, 1 to 20 percent slopes (UD) 7.2 0.0 7.2
Water (W) 0.7 0.0 0.7
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TABLE 4.2.1.1-1
SOIL SERIES IMPACTED AT THE TERMINAL SITE AND SUPPORT FACILITIES
Permanent Impact Temporary Impact

Map Unit Name (acres) (acres) Total
Liberty Support Facility
Hackberry-Mermentau complex, gently undulating (Hm) 0.0 11.4 11.4
Mermentau Clay (ME) 0.0 15 15
Udifluvents, 1 to 20 percent slopes (UD) 0.0 9.2 9.2
Water 0.0 <0.1 <0.1
Martin Support Facility ®
Udifluvents, 1 to 20 percent slopes (UD) 0.0 10.5 10.5
Water 0.0 <0.1 <0.1
DeHyCo Support Facility P
Udifluvents, 1 to 20 percent slopes (UD) 0.0 9.1 9.1
Water 0.0 <0.1 <0.1
Mudd Support Facility ®
Udifluvents, 1 to 20 percent slopes (UD) 0.0 6.3 6.3
Water 0.0 0.7 0.7
Baker Hughes Support Facility °
Udifluvents, 1 to 20 percent slopes (UD) 0.0 2.6 2.6
Total 31402 150.6 2 464.6 2
a Rounding discrepancy in total.
b A previously developed and disturbed site.

Publicly available information was reviewed to identify and evaluate the soils that would be most
susceptible to impacts from construction of the Terminal. Major soil limitations within the Terminal site
are discussed below.

Prime Farmland Soils

Prime farmland is defined in the National Soil Survey Handbook as land that has the best
combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed
crops (USDA NRCS, 2017). This designation includes cultivated land, pasture, woodland, or other lands
that either are used for food or fiber crops, or are available for these uses. Urbanized land, built-up land,
and open water are excluded from prime farmland. Prime farmland typically contains few or no rocks, is
permeable to water and air, is not excessively erodible or saturated with water for long periods, and is not
subject to frequent, prolonged flooding during the growing season. Soils that do not meet the above criteria
may be considered prime farmland if the limiting factor is mitigated (e.g., by artificial drainage or
irrigating). Impacts on prime farmland are of concern because of the potential for decreases in long-term
agricultural productivity.

Compaction Potential

Compaction-prone soils are those soils characterized as having a surface texture of sandy loam or
finer and a drainage class of somewhat poorly drained through very poorly drained. Soil compaction
reduces the porosity and moisture-holding capability of the soil. Construction equipment traveling over
wet soils can disrupt soil structure, reduce pore space, increase runoff potential, and cause rutting.



Venture Global Calcasieu Pass would impact approximately 144 acres of soils classified as
compaction-prone by construction at the Terminal site (Mermentau clay, Creole mucky clay, and
Hackberry-Mermentau complex, gently undulating). In regard to compaction potential at the Terminal site,
compaction-prone soils are favorable around foundations and piles. These soils are present throughout
much of the Terminal site location. Compacted soils could decrease the water infiltration abilities of the
natural soil structure. Additional runoff due to the compacted soils would be managed in accordance with
Venture Global’s Project-specific Plan and SWPPP.

Erosion Potential

Factors that influence soil erosion include texture, structure, length and percent of slope, vegetative
cover, and rainfall or wind intensity. Soils most susceptible to erosion by water are typified by bare or
sparse vegetative cover, noncohesive soil particles with low infiltration rates, and moderate to steep slopes.
Wind erosion processes are less affected by slope angles and more by the direction and nature of the surface
over which the wind is traveling. Clearing, grading, and equipment movement could accelerate the erosion
process and, without adequate protection, could result in discharge of sediment to waterbodies and
wetlands. Soil loss due to erosion could also reduce soil fertility and impair revegetation.

Soils within the Terminal site that are highly erodible by water are classified as Udifluvents, 1 to
20 percent slopes. Approximately 56.3 acres are identified as Udifluvents, 1 to 20 percent slopes, within
the Terminal site. Construction activities at the Terminal site would include significant modifications to
the land surface that would include grading, excavation, soil stabilization through additives such as lime or
cement, deposition of fill materials, and installation of a surface layer of aggregate materials. During
construction activities at the Terminal site, heightened erosion and sedimentation concerns are associated
with potential stormwater runoff. Venture Global Calcasieu Pass would mitigate these concerns by
adherence to Project-specific Plan and Procedures and the SWPPP, which includes installation of erosion
controls, measures to minimize dust, and stabilization/revegetation.

Venture Global Calcasieu Pass would excavate, dredge, and slope the existing shoreline of the
Calcasieu River Ship Channel during construction.  The post-construction shoreline would be
approximately 500 feet east of the current location. To prevent slumping of the dredged slope, maintain
the berthing line position, and provide structural integrity support to the landside facilities, Venture Global
Calcasieu Pass would reinforce the excavated shoreline with rip-rap armoring. Additional shoreline erosion
could occur from an increase in large ship traffic within the Calcasieu River Ship Channel. Venture Global
Calcasieu Pass has been consulting with the USCG on its Follow-on WSA to address impacts from passing
ships. The proposed rip-rap armoring would minimize the potential for erosion where the shoreline would
be excavated. The proposed Terminal would be located at the mouth of the Calcasieu River Ship Channel;
therefore, the potential for additional erosion from ship traffic associated with the Terminal would be
localized to this area.

Sediments

Sediments that would be impacted by construction of the Terminal site are primarily within the
LNG Berthing Area. Dredging to an elevation of -44.3 feet (NAVD88), would result in approximately 5.0
million in-situ y® of dredged sediments from the Calcasieu Pass Ship Channel. Venture Global Calcasieu
Pass is currently evaluating potential disposal and beneficial use options for the excavated and dredged
material; see section 3.5, Alternative Dredge Disposal Location, and appendix E for details on the
CMP/BUDM.
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Sediments in the Calcasieu Pass Shipping Channel were documented based on the results of four
soil cores excavated offshore in the channel (BH-M1-BH-M4). The sediment types reported in these bores
are summarized below:

BH-M1. Very Soft Clay from the mudline to a depth of -13 feet NAVD88, underlain by a Stiff
Clay to the depth of dredging at elevation -44.3 feet NAVD88.

e BH-M2. Predominantly Sandy Clay and Stiff Clay from the mudline to the depth of dredging
at elevation -44.3 feet NAVD88.

e BH-M3. Predominantly Silty Clay and Stiff Clay from the mudline to the depth of dredging at
elevation -44.3 feet NAVDS8.

e BH-M4. Predominantly Firm to Very Stiff Clay from a depth at elevation -8 feet NAVD88 to
the depth of dredging at elevation -44.3 feet NAVD@88; layers of Very Soft Clay, Stiff Silty
Clay, and Stiff Sandy Clay from mudline to an elevation of -8 feet NAVD88.

Contaminated Soils and Sediments

Venture Global Calcasieu Pass conducted analysis to identify potential contaminated sediments in
accordance with the EPA/USACE Evaluation of Dredged Material Proposed for Discharge in Waters of
the U.S. — Testing Manual, commonly referred to as the Inland Testing Manual, issued February 1998. No
contaminated sediments were identified at the proposed Terminal site. During construction, some potential
exists for spills of hazardous materials, such as hydraulic fluid and diesel fuel for vehicles and equipment;
in addition, stormwater runoff from construction workspace could carry unconfined debris or other
materials. Venture Global would adhere to its SPCC Plan and SWPPP for construction activities to
minimize the potential for spills and provide measures to clean up any inadvertent spills.

No hazardous waste sites were identified at the Terminal site. Venture Global Calcasieu Pass
conducted several Phase | Environmental Site Assessments that did not reveal any evidence of spills, leaks,
or releases such as distressed vegetation, stained or discolored soil, oil sheens, or unusual odors.
Additionally, database searches did not reveal any known releases of petroleum products, hazardous
materials, or hazardous waste on the Terminal site or adjacent properties. Therefore, the proposed Terminal
site would not impact contaminated soils and sediments.

4212 Pipeline Facilities

Construction of the Pipeline facilities would affect seven soil types mapped by the NRCS
(including water). Approximately 234.4 acres and 136.5 acres would be temporarily and permanently
disturbed from construction of the Pipeline, respectively. Table 4.2.1.2-1 summarizes the temporary and
permanent acreage of impacts for each soil type that would be disturbed by construction of the Pipeline.



TABLE 4.2.1.2-1

SOIL SERIES IMPACTED BY THE PIPELINE FACILITIES 2

Crossing Temporary Workspace  Permanent Easement Total

Map Unit Name Length (miles) (acres) ® (acres) © (acres)

Creole mucky clay (CR) 8.0 84.2 47.3 131.5
Hackberry loamy fine sand (Hb) 1.3 15.8 7.7 235
:i:glljg(teirrl;)é-(l\l/lﬁrqr)nentau complex, gently 51 553 26.7 820
Mermentau Clay (ME) 8.9 78.9 53.6 132.5
Peveto fine sand, 1 to 3 percent slopes (Pe) 0.0 <0.1 0.0 <0.1
Udifluvents, 1 to 20 percent slopes (UD) 0.0 0.2 0.7 0.9
Water 0.1 0.0 0.5 0.5

Total 234 234.4¢ 136.5¢ 370.9¢

a Includes Pipeline, meter station, mainline valve, access roads, ATWS, and contractor yard. Pipeline workspaces within the
Venture Global property are included in the Terminal land use tables to avoid duplication.

b Temporary workspace acreage is exclusive of permanent easement acreage.
¢ Acreages for permanent easement include HDD areas not affected at the surface.
d 0.1-acre rounding discrepancy.

Publicly available information was reviewed to identify and evaluate the soils that would be most
susceptible to impacts from construction of the Pipeline. In addition to the soil limitations discussed in
section 4.2.1.1, soil limitations relevant to construction of the Pipeline are discussed below.

Compaction Potential

Approximately 78 percent (291.8 acres) of soils that TransCameron Pipeline would cross are
classified as compaction-prone. TransCameron Pipeline would minimize rutting and compaction of soils
by constructing in dry conditions to the extent practicable. In wetter conditions, the use of timber mats and
low-ground pressure equipment would help to minimize impacts on compaction-prone soils. Additionally,
special construction methods described in section 2 (e.g., the “push” and HDD methods) would minimize
impacts on compaction-prone soils.

Erosion Potential

Soils within the pipeline route that are highly erodible by water are classified as Udifluvents, 1 to
20 percent slopes; soils that are highly erodible by wind are classified as Peveto fine sand. Approximately
0.9 acre of soils that would be impacted by Pipeline construction are classified as highly erodible (0.9 acres
Udifluvents and <0.1 acre Peveto fine sand). During construction, TransCameron Pipeline would adhere
to its Project-Specific Plan and Procedures and the SWPPP to minimize erosion within the construction
workspace. A very small amount of the soils impacted by the Pipeline are highly wind erodible (<0.1 acre).

Prime Farmland

Approximately 6 percent (23.5 acres) of soils that would be crossed by the Pipeline are classified
as prime farmland. To prevent mixing of soils during construction, TransCameron Pipeline would
segregate the topsoil from subsoil and replace it in the proper order during backfilling and final grading.
Following construction, agricultural areas would be restored to preconstruction conditions in accordance
with TransCameron Pipeline’s Project-specific Plan and Procedures. With implementation of the Project-
specific Plan, impacts on prime farmland soils would not be significant.
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4.2.2 Contaminated Soils

TransCameron Pipeline conducted an analysis to identify potential contaminated soils or hazardous
waste. TransCameron Pipeline conducted several Phase | Environmental Site Assessments that did not
reveal any evidence of spills, leaks, or releases such as distressed vegetation, stained or discolored soil, oil
sheens, or unusual odors. Additionally, database searches did not reveal any known releases of petroleum
products, hazardous materials, or hazardous waste along the Pipeline or adjacent properties.

During construction, some potential exists for spills of hazardous materials, such as hydraulic fluid
and diesel fuel for vehicles and equipment. Venture Global has developed and would adhere to its SPCC
Plan and Project-specific Plan for construction activities. Use of these plans would minimize the potential
for spills and provide measures to clean up any inadvertent spills. Therefore, we conclude that the Pipeline
would not impact contaminated soils and TransCameron Pipeline’s implementation of its SPCC Plan and
Project-specific Plan would minimize potential impacts related to any inadvertent spills.

4.3 WATER RESOURCES

Water resources include groundwater and surface waters that could be affected by construction and
operation of the Project. During scoping, the EPA and LDEQ expressed concern with potential impacts on
water resources, including water supply, water quality, and 303(d) impaired waters.

4.3.1 Groundwater

The proposed Project site is on the Chicot aquifer, which makes up the upper aquifer of the broader
Coastal Lowlands aquifer system. The Coastal Lowlands aquifer system comprises unconsolidated to
poorly consolidated discontinuous wedges of sand, silt, and clay that increase in thickness toward the Gulf
of Mexico and vary in depth. It is divided into five permeability zones; the proposed Terminal and Pipeline
would be in Permeable Zone A, which extends along the coast of Louisiana. In this region, the total system
exceeds a thickness of 10,000 feet, with an 800 to 1,000-foot-thick permeable zone comprising Holocene
to upper Pleistocene deposits of interbedded sand and clay (Renken, 1998). Of the five permeability zones,
Permeable Zone A has the largest withdrawals of groundwater, primarily for public water supply,
agricultural, and industrial purposes. Although this zone has historically yielded large amounts of water,
large groundwater withdrawals have resulted in water level declines, with the greatest decline in southwest
Louisiana (SWLA) (Renken, 1998).

43.1.1 Sole Source Aquifers

Sole source aquifers are aquifers that supply 50 percent or more of the drinking water for an area,
and for which there are no other reasonably available alternative sources should the aquifer become
contaminated (EPA, 2016a). The Chicot aquifer in Louisiana has been designated as a sole source aquifer
by the EPA. The dominant use of the water drawn from the aquifer is rice irrigation, with public drinking
water supply being the second most extensive use of water drawn from the aquifer (USGS, 2014d). In
2010, groundwater withdrawals from the Chicot aquifer system in Cameron Parish totaled about 7.74
million gal/d.

Although within the Chicot aquifer system, the Project facilities are in a coastal area that does not
provide recharge to any major Louisiana freshwater aquifers (LGS, 1988).
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4.3.1.2 Groundwater Quality

The LDEQ Aquifer Sampling and Assessment Program monitors approximately 200 water wells
throughout the state, including 24 wells in the Chicot aquifer. These wells are at least 17 miles from the
Terminal site. Under the Federal Safe Drinking Water Act, the EPA has established the Maximum
Contaminant Level (MCL) for pollutants that may pose a health risk in public drinking water. A Primary
MCL is the highest level of a contaminant that the EPA allows in public drinking water. Secondary MCLs
are defined as non-enforceable guidelines for taste, odor, or appearance (LDEQ, 2009).

Over the 12-year period of the Aquifer Sampling and Assessment monitoring program, the
following six analytes have shown increasing concentrations in the wells in the Chicot aquifer: pH,
alkalinity, chloride, hardness, barium, and iron. During the same time period, the following three analytes
decreased: temperature, total phosphorous, and total nitrogen. Although some exceedances of federal
secondary drinking water standards were detected, overall the data show that the groundwater produced
from the aquifer is hard, but is of good quality (LDEQ, 2009). Approximately 200 geotechnical borings
and several aquifer testing wells were drilled and tested by Venture Global Calcasieu Pass at and near the
Terminal site in 2015 and 2016. Boring results indicated no evidence of existing groundwater
contamination. Additionally, several Phase | Environmental Site Assessments were performed in 2015,
including extensive database searches, with results indicating no evidence of groundwater contamination
at the Terminal site. Therefore, we conclude the Terminal would not impact or be impacted by groundwater
contamination.

43.1.3 Water Supply Wells

Although all fresh groundwater withdrawals in Cameron Parish come from the Chicot aquifer
system, the aquifer produces only salt water along the coast and in isolated bodies north of the coast (USGS,
2014). Salinity is frequently expressed as the Total Dissolved Solid (TDS) concentration of water, which
is a measure of the total ionic concentration of dissolved minerals in water. Groundwater TDS
concentrations near the Terminal and Pipeline range from 600700 milligrams per liter which is slightly
above drinking water standards (LDEQ, 2009). In the vicinity of the Pipeline, fresh groundwater is present,
with an approximate base ranging from 300 to 600 feet below National Geodetic Vertical Datum of 1929
(USGS, 2014). The EPA does not include TDS in the list of pollutants where primary MCLs have been
established, but a TDS of 500 milligrams per liter has been established as a secondary MCL.

According to publicly available LDNR data, no active public or private drinking water supply wells
are registered within 150 feet of the proposed Project (LDNR, 2012); the data does identify three active
monitoring wells and four abandoned and plugged rig supply wells within 150 feet of the Project’s proposed
construction workspaces, as shown in table 4.3.1.3-1. The three active monitoring wells are located
approximately 80 feet north of the Pipeline’s construction workspace, near MP 4.8. While the owner of the
wells is publicly available, the focus of the monitoring is not identified on LDNR’s Strategic Online Natural
Resource Information System database. One of the four plugged and abandoned rig supply wells is within
the Terminal site; the other three plugged and abandoned rig supply wells are within 150 feet of the
Pipeline’s construction workspace. Based on review of the USGS topographic maps and field survey data,
there are no springs within 150 feet of the proposed Pipeline.

The LDEQ operates a Wellhead Protection Program designed under the federal Safe Drinking
Water Act Amendments of 1986 to protect the quality of public drinking water supplies obtained from
community water wells (LDEQ, 2011). The LDEQ also operates a Source Water Assessment Program as
required by the federal Safe Drinking Water Act Amendments of 1996 to determine the potential
susceptibility of public water supply systems to contamination. A source water protection area defines the
zone through which contaminants, if present, are likely to migrate and reach either a well or surface water
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intake supplying drinking water to the public. A wellhead protection area defines the same zone but for
groundwater wells only, and are therefore, subsumed by source water protection areas. These drinking
water protection areas vary from a 1,000-foot to 1-mile buffer from the water supply, depending on the
characteristics of the supply source (e.g., screen depth of a well, construction date, or aquifer). Based on
LDEQ information (LDEQ, 2015a), a total of 11 source water protection areas associated with groundwater
supply wells were identified within the proposed project workspace; their associated protection areas, which
vary from 0.5 mile to 1-mile buffers, are between 520 and 5,200 feet from the proposed Project workspace
and have a depth of 251 to 320 feet within the Chicot aquifer. All 11 source water protection areas are
associated with the proposed pipeline route.

TABLE 4.3.1.3-1
LDEQ IDENTIFIED GROUNDWATER WELLS WITHIN 150 FEET OF THE CONSTRUCTION WORK AREA
Well Distance and Direction
Project Depth Approx. from Construction
Facility Water Source Status; Use (feet) MP Workspace (feet)
Te"‘."'”a' Chicot aquifer, Shallow Sand Plugge.d 'and 260 N/A 0; within

Site abandoned; rig supply

Pipeline Chicot aquifer, Shallow Sand Plugggd 'and 340 N/A 120; North
abandoned; rig supply

Chicot aquifer, Shallow Sand Plugggd _and 240 N/A 33; West
abandoned; rig supply

Chicot aquer‘_Upper Sand Pluggeq and ‘ 385 N/A 145: South

Unit abandoned; monitor
Alluvial Aquifers, : o .
Undifferentiated Active/Monitoring 19 4.8 80; North
Alluvial Aquifers, . P .
Undifferentiated Active/Monitoring 32 4.8 80; North
No information available Active/Monitoring 150 4.8 80; North
Source: LDNR, 2012.
N/A = not applicable

4.3.1.4 Groundwater Impacts and Mitigation

Terminal Facilities

Impacts on groundwater could occur during construction and operation activities at the Terminal
site. The activities with the greatest potential to affect groundwater include excavation, deep piling
activities, potential spills of hazardous materials, and groundwater withdrawals.

Excavations for construction have the potential to intercept groundwater, thereby affecting
groundwater quality and/or quantity. Although these excavations would generally be shallow, groundwater
throughout much of the Terminal site is expected to be at or near the ground surface. Therefore, dewatering
may be required during excavation and would occur in accordance with the Project-specific Plan and
Procedures.

Hammer and vibratory-driven pilings would be used during the construction of berthing docks,
liguefaction units, storage tanks, and power plant. A potential impact associated with driven pilings is the
cross contamination of lower permeable aquifer zones through downward vertical seepage from one layer
to another. The anticipated maximum depth of pilings is at an elevation of approximately 110 feet below
ground surface. At this depth, the pilings would stay within the upper (shallow) permeable zone of the
Chicot aquifer. Subsurface materials above the aquifer consist of clay, silty clay and sandy clay, reducing
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permeability and limiting both vertical and horizontal water flow. Due to the proposed depth of pile
foundations (approximately 110 feet below the ground surface) and the characteristics of the material above
the Chicot aquifer, the potential for cross-contamination of groundwater is low.

The greatest potential for an impact on groundwater would be an accidental release of hazardous
substances, such as fuels, lubricants, and coolants, while constructing and operating the Terminal facilities.
Venture Global Calcasieu Pass would construct and operate the Terminal in accordance with its SWPPP
and SPCC Plan. The SPCC Plan includes planning and preventative measures for spill avoidance; general
BMPs, including refueling procedures, required spill response equipment to be kept on-site, and proper
management of typical fuels, lubricants, and hazardous materials management; general spill response
procedures; reportable spill response procedures; cleanup requirements; and waste storage and disposal
requirements. We have reviewed these plans and find them to be acceptable.

Venture Global Calcasieu Pass has stated that the Terminal would require approximately 600,000
gal/d of fresh water for project operations (approximately 400 gallons per minute [gpm]). Venture Global
Calcasieu Pass is continuing to consider options for water supply, including a municipal water supply
connection, surface water, and groundwater. Venture Global Calcasieu Pass evaluated the Cameron Parish
water supply system and determined that the water supply system could provide approximately 250 gpm
(approximately 360,000 gal/d) to the Project without 