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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

OFFICE OF ENERGY PROJECTS In Reply Refer To:
OEP/DG2E/Gas 2
Golden Pass Products LLC and
Golden Pass Pipeline LLC
Docket Nos. CP14-517-000 and
CP14-518-000
Golden Pass LNG Export Project

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 Golden Pass LNG
Export Project, proposed by Golden Pass Products LLC and Golden Pass Pipeline LLC
(collectively referred to as Golden Pass) in the above-referenced docket. Golden Pass
requests authorization to expand and modify the existing Golden Pass LNG Import
Terminal to allow the export of liquefied natural gas (LNG), which would require
construction and operation of various liquefaction, LNG distribution, and appurtenant
facilities. The Project would also include construction of approximately 2.6 miles of 24-
inch pipeline, three new compressor stations, and interconnections for bi-directional
transport of natural gas to and from the Golden Pass LNG Export terminal.

The draft EIS assesses the potential environmental effects of the construction and
operation of the Golden Pass LNG Export Project in accordance with the requirements of
the National Environmental Policy Act (NEPA). The FERC staff concludes that approval
of the proposed project, with the mitigation measures recommended in the EIS, would
result in some adverse environmental impact; however, those impacts would not be
significant with implementation of Golden Pass’ proposed mitigation and the additional
measures recommended in the draft EIS.

The U.S. Army Corps of Engineers, U.S. Coast Guard (Coast Guard), U.S.
Department of Energy, U.S. Department of Transportation, and U.S. Environmental
Protection Agency participated as cooperating agencies in the preparation of the EIS.
Cooperating agencies have jurisdiction by law or special expertise with respect to
resources potentially affected by the proposal and participate in the NEPA analysis.
Although the cooperating agencies provided input to 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:
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) Liquefaction facilities at the existing Golden Pass Export Terminal
including three liquefaction trains, a truck unloading facility, refrigerant
and condensate storage, safety and control systems, and associated

infrastructure;

. Supply Dock and alternate marine delivery facilities at the Terminal;

o three miles of a new 24-inch-diameter pipeline loop? adjacent to the
existing Golden Pass pipeline;

. three new compressor stations;

. five new pipeline interconnections and modifications at existing pipeline
interconnections; and

o miscellaneous appurtenant facilities.

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; federally-recognized Indian tribes; potentially affected landowners and
other interested individuals and groups; newspapers and 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 draft EIS
is available for public viewing on the FERC’s website (www.ferc.gov) using the eLibrary
link. A limited number of copies 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 final EIS, it is important that the
Commission receive your comments on or before May 16, 2016.

For your convenience, there are four methods you can use to submit your
comments to 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 expert staff available to assist you at
(202) 502-8258 or efiling@ferc.gov. Please carefully follow these instructions so that
your comments are properly recorded.

L A pipeline loop is constructed parallel to an existing pipeline to increase
capacity.
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You can file your comments electronically using the eComment feature 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;

You can file your comments electronically by 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.” If you are filing a comment
on a particular project, please select “Comment on a Filing” as the filing
type; or

You can file a paper copy of your comments by mailing them to the
following address. Be sure to reference the project docket number (CP14-
517-000 and CP14-518-000) with your submission:

Kimberly D. Bose, Secretary

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

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

Date and Time Location
VFW Post 4759
April 19, 2016 4402 Highway 12
7:00 PM Starks, Louisiana 70661

(337) 743-6409

Sabine Pass ISD

April 20, 2016 5641 South Gulfway Drive,
7:00 PM Sabine Pass, Texas 77655

(409) 971-2321



https://ferconline.ferc.gov/QuickComment.aspx
http://www.ferc.gov/
http://www.ferc.gov/docs-filing/docs-filing.asp
http://www.ferc.gov/docs-filing/docs-filing.asp
http://www.ferc.gov/docs-filing/efiling.asp
http://www.ferc.gov/
http://www.ferc.gov/docs-filing/docs-filing.asp
http://www.ferc.gov/docs-filing/docs-filing.asp
http://www.ferc.gov/docs-filing/eregistration.asp
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We will begin our sign up of speakers at 6:00 p.m. The scoping meetings
will begin at 7:00 p.m. with a description of our environmental review
process by Commission staff, after which speakers will be called. The
meetings will end once all speakers have provided their comments or at
10:00 p.m., whichever comes first. If time limits are implemented, they
will be strictly enforced to ensure that as many individuals as possible are
given an opportunity to comment. The meetings will be recorded by a
stenographer to ensure comments are accurately recorded. Transcripts will
be entered into the formal record of the Commission proceeding.

Any person seeking to become a party to the proceeding must file a motion to
intervene pursuant to Rule 214 of the Commission’s Rules of Practice and Procedures (18
CFR Part 385.214).2 Only intervenors have the right to seek rehearing of the
Commission’s decision. The Commission grants affected landowners and others with
environmental concerns intervenor status upon showing good cause by stating that they
have a clear and direct interest in this proceeding which no other party can adequately
represent. Simply filing environmental comments will not give you intervenor status,
but you do not need intervenor status to have your comments considered.

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 excluding the last three digits in the Docket Number field (i.e., CP14-
517-000 and CP14-518-000). 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; for TTY, contact (202) 502-8659. The eLibrary link also
provides access to the texts of 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.

2 See the previous discussion on the methods for filing comments.
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EXECUTIVE SUMMARY

The staff of the Federal Energy Regulatory Commission (FERC or Commission) prepared this draft
Environmental Impact Statement (EIS) to assess the environmental impacts associated with construction
and operation of facilities proposed by Golden Pass Pipeline, LLC (GPPL) and Golden Pass Products, LLC
(GPP). The EIS was prepared in accordance with the requirements of the National Environmental Policy
Act of 1969 (NEPA) and the Commission’s implementing regulations under Title 18 of the Code of Federal
Regulations, Part 380 (18 CFR 380). On July 7, 2014, GPP filed an application with the FERC in Docket
No. CP14-517-000 pursuant to Section 3(a) of the Natural Gas Act (NGA) and Part 153 of the
Commission’s regulations. OnJuly 7, 2014, GPPL filed an application with the FERC in Docket No. CP14-
518-000 under Section 7 of the NGA, as amended, and Parts 157 and 284 of the Commission’s regulations.
The combined GPP and GPPL actions and facilities are referred to as the Golden Pass LNG Export Project
(Project), which consists of the Golden Pass Export Terminal Expansion (Terminal Expansion) and the
Golden Pass Export Pipeline Expansion (Pipeline Expansion). The applicants are collectively referred to
in this document as Golden Pass.

Golden Pass proposes to construct and operate onshore natural gas liquefaction and associated
facilities to allow the export of liquefied natural gas (LNG) in Texas, and to construct, own, operate, and
maintain a new interstate natural gas pipeline, three new compressor stations, and ancillary facilities in
Texas and Louisiana.

The purpose of the EIS is to inform the 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 our analysis based on information provided by Golden Pass and further
developed from data requests; field investigations; scoping; literature research; and contacts with or
comments from federal, state, and local agencies, Native American tribes, and individual members of the
public.

The FERC is the federal agency responsible for authorizing interstate natural gas transmission
facilities under the NGA and is the lead federal agency for the preparation of this EIS in compliance with
the requirements of NEPA. The U.S. Army Corps of Engineers (COE); U.S. Coast Guard (Coast Guard);
U.S. Department of Energy; U.S. Department of Transportation, Pipeline and Hazardous Materials Safety
Administration; and U.S. Environmental Protection Agency are cooperating agencies for development of
this EIS consistent with 40 CFR 1501.6(b). A cooperating agency has jurisdiction by law or has special
expertise with respect to environmental resource issues associated with the Project.

PROPOSED ACTION

According to Golden Pass, the Project would transport and liquefy domestic natural gas into LNG
for export, and deliver competitively priced LNG to foreign markets.

Golden Pass designed its Project to meet each of the following purposes:

e enable bi-directional flow of natural gas along the Golden Pass Pipeline system and allow
natural gas to be received from domestic sources;

L “We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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e expand the existing Golden Pass Import Terminal to receive, treat, and liquefy domestic natural
gas for export from the existing marine facility; and

o load LNG into vessels berthed at the existing marine facility to transport LNG worldwide.
Terminal Expansion

Golden Pass would construct the Terminal Expansion on a 919-acre site along State Highway 87
and the Sabine Neches Waterway, about 2 miles north of the community of Sabine Pass, Texas. The
proposed site is south of, east of, and partially within the existing terminal fence line in Jefferson County,
Texas. The Terminal Expansion would include the following facilities:

o feed gas pre-treatment facilities, including a mercury removal system, an amine system for
removal of carbon dioxide and hydrogen sulfide followed by molecular sieve dehydration, and
a heavy hydrocarbon (pentane and heavier [C5+]) removal system;

o three liquefaction trains (with associated power supply), each with a liquefaction capacity of
5.2 million metric tons per year (14,247 metric tons per day) of LNG for export;

o liquefaction facility utilities and associated systems;
e atruck loading/unloading area;
o refrigerant make-up and condensate product storage tanks; and

e a supply dock (referred to as a marine offloading facility [MOF] in the Application to the
FERC).

Pipeline Expansion

Golden Pass proposes to construct and operate about 2.6 miles of 24-inch-diameter pipeline
between mileposts (MP) 63 and 66 of the existing Golden Pass Pipeline; three new compressor stations
(MP 1 Compressor Station, MP 33 Compressor Station, and MP 66 Compressor Station); and associated
facilities in Jefferson and Orange Counties, Texas, and Calcasieu Parish, Louisiana. Construction of the
pipeline and associated facilities would affect a total of about 99 acres of land, with operation affecting a
total of about 56 acres. The pipeline would extend from an interconnection with a surface facility operated
by Tennessee Gas Pipeline (TGP) near MP 63 of the existing Golden Pass Pipeline to a new compressor
station near a surface facility operated by Texas Eastern Transmission Company, LP (TETCO) near MP
66. Golden Pass would modify existing interconnections and metering facilities associated with other
pipeline systems, including Natural Gas Pipeline Company of America (MP 1), Texoma Pipeline Company
(MP 33), TGP (MP 63), TETCO (MP 66), and Transcontinental Gas Pipe Line Company, LLC (MP 68.5)
systems; and construct and operate associated facilities, including pig receivers and launchers? and mainline
valves.

PUBLIC INVOLVEMENT

On May 16, 2013, Golden Pass filed a request with the FERC to use our pre-filing review process.
This request was approved on May 30, 2013. Pre-filing Docket No. PF13-14-000 was established for the
Project to place information filed by Golden Pass and related documents issued by the FERC into the public
record. Golden Pass held public open houses in Starks, Louisiana, on July 29, 2013; Sabine Pass, Texas,
on July 30, 2013; and Vidor, Texas, on August 1, 2013. The FERC staff participated in those meetings to

2 Anpipeline “pig” is an internal device to clean or inspect the pipeline. A pig launcher/receiver is an aboveground facility
where pigs are inserted into or retrieved from the pipeline.
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describe the FERC process and provide those attending with information on how to file comments with the
FERC.

On September 19, 2013, the FERC issued a Notice of Intent to Prepare an Environmental
Assessment for the Planned Golden Pass LNG Export Project and Golden Pass Export Pipeline Project,
Request for Comments on Environmental Issues, and Notice of Public Scoping Meeting. This notice was
sent to about 560 interested parties, including federal, state, and local officials; agency representatives;
conservation organizations; Native American tribes; local libraries and newspapers in the Project area; and
property owners in the vicinity of planned Project facilities. On October 2 and 3, 2013, we conducted
public scoping meetings in Starks, Louisiana, and Sabine Pass, Texas, 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.

In addition, in July 2013 and June 2014, the FERC staff visited the existing Golden Pass Import
Terminal, the proposed Terminal Expansion site, the proposed Pipeline Expansion route, and the proposed
sites of the new compressor stations.

Through the scoping and agency comment process, we received comments on a variety of
environmental issues. We continued to receive and consider public comments during the entire pre-filing
period and throughout development of this EIS. Substantive environmental issues identified through this
public review process are addressed in this EIS. The transcripts of the public scoping meeting and all
written comments are part of the FERC’s public record for the Terminal Expansion and Pipeline Expansion,
and are available for viewing under the Project pre-filing docket number® and the application docket
numbers.*

A copy of the draft EIS was mailed to federal, state, and local government agencies; elected
officials; Native American tribes; local libraries and newspapers; intervenors to the FERC’s proceeding;
and other interested parties (i.e., landowners, miscellaneous individuals, and environmental groups that
provided scoping comments).

PROJECT IMPACTS

We evaluated the potential impacts of construction and operation of the Project on geology; soils;
water use and quality; wetlands; vegetation; wildlife, aquatic resources, and essential fish habitat;
threatened, endangered, and special-status species; land use, recreation, and visual resources;
socioeconomics; cultural resources; air quality and noise; and reliability and safety—as well as cumulative
impacts. Where necessary, we are recommending additional mitigation to minimize or avoid these impacts.
Section 5 of the EIS contains a compilation of our recommendations.

Overall, construction of Project facilities would disturb about 1,017 acres of land and open water,
and operation of the Project would disturb 838 acres. For the land not used permanently to operate the
Project, Golden Pass would allow the remaining land disturbed during construction to return to pre-
construction conditions and uses.

Construction of the Terminal Expansion would result in impacts on 918.7 acres of open land,
industrial/commercial land, forested and non-forested wetlands, and open water; of which about 783 acres

3 Transcripts of the public scoping meetings for the Project (Docket No. PF13-14-000, Accession Nos. 20131018-4006 and
20131018-4005) are available on the FERC website at http://ferc.gov/docs-filing/elibrary.asp.

4 Comments submitted after the Project applications were filed with the FERC are part of the public record for the Terminal
Expansion (Docket No. CP14-517-000) and Pipeline Expansion (Docket No. CP14-518-000), and are available on the FERC
website at http://ferc.gov/docs-filing/elibrary.asp.
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would be permanently impacted. The entire 2.6 miles of pipeline right-of-way would be collocated with
the existing Golden Pass Pipeline right-of-way. Construction of the Pipeline Expansion would affect
forested, scrub-shrub, and emergent wetlands; upland forest and planted pine forest; open space; open
water; industrial land; and agricultural land—but we conclude that the impacts would not be significant
with implementation of our recommendations and agency-approved wetland compensation.

Based on our analysis, scoping, and agency consultations, the major issues are impacts on wetlands,
visual resources, air quality, and noise, and cumulative impacts.

Wetlands

Construction of the Terminal Expansion would affect a total of 381.4 acres of wetlands; 372.5 acres
would be permanently filled during operation of the Terminal Expansion. The remaining 8.9 acres would
be allowed to revert to pre-construction conditions. Golden Pass would offset impacts on COE
jurisdictional wetlands through mitigation measures included in its Draft Compensatory Mitigation Plans
for the Golden Pass Products LNG Export Project. The mitigation measures include restoration of offsite
coastal wetland habitat and acquisition of credits at a COE-approved wetland mitigation bank. Because the
compensatory mitigation plans have not been finalized, we are recommending that Golden Pass file final
compensatory wetland mitigation plans developed in consultation with federal and state agencies.
Construction and operation of the Pipeline Expansion would affect about 17.0 acres of wetlands, of which
11.4 acres would be permanently disturbed. The remaining emergent and scrub-shrub wetlands would be
temporarily affected because the vegetation would return to a community that would function similarly to
the pre-construction community. Although less than 0.1 acre of forested wetlands along the pipeline
construction right-of-way would be cleared for construction of the Project, this would result in a long-term
impact because of the slow growth rate of trees. Golden Pass would implement the mitigation measures in
the FERC’s Wetland and Waterbody Construction and Mitigation Procedures to control erosion and restore
the grade and hydrology after construction in wetlands.

Land Use and Visual Resources

A portion of the Terminal Expansion site is within the designated coastal zone, which is managed
by the Texas Railroad Commission through the Texas Coastal Management Program (CMP). The
boundaries of the state’s coastal zone include all or parts of 18 coastal counties, including Jefferson County.
The purpose of the Texas CMP is to manage designated coastal natural resource areas. The Texas Railroad
Commission conducts consistency reviews for projects authorized by federal or state agencies. Golden
Pass submitted its application and request for consistency review to the Texas Railroad Commission on
July 7, 2014. We are recommending that Golden Pass file documentation of concurrence from the Texas
Railroad Commission that the Project is consistent with the Texas CMP.

The expanded terminal would include many aboveground structures that could result in a visual
resource impact. These include three liquefaction trains, a supply dock, six marine dolphins, new buildings
and infrastructure, and one ground flare. In addition, most of these structures would require lighting.
Golden Pass would site a portion of the Terminal Expansion within the existing Golden Pass Import
Terminal site and would construct the remaining portions adjacent to the existing terminal to the south and
east. The existing terminal includes outdoor lighting that consists primarily of downlighting for safety and
lights on tall structures for aircraft warnings. Golden Pass would use similar lighting on the expanded
terminal during operation. In addition, viewers may be able to see the ground flare at night when in use;
however, nighttime usage of the ground flare would only occur occasionally. The viewshed for the
expanded terminal extends as far as 5.0 miles from the site. Most of the viewers of night lights in that area
would consist of residents of Pleasure Island, boaters in the waterway, and viewers from a variety of
recreational locations in the viewshed. Since additional lighting at the facility would be similar to the
existing lighting in the area, we conclude that impacts from facility lighting would not be significant.
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Air Quality and Noise

Most Project-related air emissions would be produced by operation of the expanded LNG terminal
and the compressor stations; Golden Pass would comply with all applicable air permit requirements for
those facilities. Construction of the Project would also create emissions from fossil-fueled construction
equipment and fugitive dust. Such air quality impacts would generally be temporary and localized. Golden
Pass has not provided specific mitigation measures to control dust during construction; therefore, we are
recommending that Golden Pass file a Fugitive Dust Control Plan. The Project is generally located in
attainment areas; however, the delivery of equipment and facilities by marine vessels would pass through
the Houston-Galveston-Brazoria area which is classified a marginal nonattainment area for the 2008 8-hour
ozone standard. We conducted a General Conformity applicability determination for the estimated
emissions from the marine operations through the Houston-Galveston-Brazoria area. The marine operations
emissions would not exceed the general conformity determination thresholds for nitrogen oxides or volatile
organic compounds (both precursors for ozone) and General Conformity would not apply to the Project.
With implementation of our recommendation for a Fugitive Dust Control Plan, we would not expect
construction equipment emissions to cause or significantly contribute to a violation of an applicable air
quality standard.

Long-term impacts on air quality would result from operation of the Terminal Expansion facilities
and the compressor stations. Golden Pass would minimize potential impacts on air quality caused by
operation of the Terminal Expansion and MP 1 Compressor Station by adhering to applicable federal and
state regulations and installing best available control technology to minimize emissions. The Air Quality
Permit 116055 and the Prevention of Significant Deterioration Air Quality Permit PSDTX1386 for the
Terminal Expansion and MP 1 Compressor Station were issued by the TCEQ on January 16, 2015,
authorizing construction and operation of the Terminal Expansion. The minor New Source Review permit
and Title V operating permit for the MP 66 Compressor Station would be issued by the Louisiana
Department of Environmental Quality. Golden Pass anticipates filing their minor NSR permit application
for the MP 33 Compressor Station no later than the first quarter of 2016 to ensure that the required permit
would be obtained within 18 months of construction, as required by the TCEQ air permitting regulations.
It is expected that compliance with the applicable state and federal air quality standards and regulations
would be addressed accordingly in the corresponding permit applications and issued permits.

Operation of the expanded terminal would generate sound levels throughout the life of the Project,
but the increase in noise levels would be just above the “barely detectable” noise level increase of 3 A-
weighted decibels (dBA) and would result in minor impacts on the nearest noise-sensitive area (NSA). In
addition, the noise level would be slightly above the FERC limit of a day-night sound level (Lqn) of 55 dBA.
Golden Pass has agreed to implement several noise mitigation measures at the Terminal Expansion and MP
1 Compressor Station. In addition, we are recommending that Golden Pass file a full-load noise survey no
later than 60 days after each liquefaction train is put in service for the first and second liquefaction trains.
If noise levels attributable to operation of the Terminal Expansion exceed the FERC limit of 55 dBA Lan,
Golden Pass would reduce the terminal’s noise contribution to result in a noise level that is no higher than
the FERC guideline. We are also recommending that Golden Pass file a full-load noise survey no later than
60 days after placing all the Terminal Expansion facilities, including the MP 1 Compressor Station, in
service. Therefore, we conclude that operational noise from the expanded terminal, and MP 1 Compressor
Station, would result in minor impacts on the nearest NSAs.

Sound levels would increase during operation of the MP 33 Compressor Station and MP 66
Compressor Station and during maintenance activities. Those sound level increases would occur for the
life of the Project. Golden Pass would implement mitigation measures to reduce noise impacts, such as
installing the compressor units in an acoustically designed building. Based on our noise analysis, the
predicted noise levels attributable to operation of the MP 33 Compressor Station and MP 66 Compressor
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Station would be less than 55 dBA L, at all nearby NSAs. To ensure that noise levels would be below
55 dBA L, We are recommending that Golden Pass file noise surveys during full-load operations and—if
the noise levels exceed the FERC guideline, that Golden Pass install additional noise controls to meet the
guideline within 1 year of the in-service date. As a result, we conclude that the impact on noise levels
during operation would be minor.

Cumulative Impacts

We considered the cumulative contributions of the proposed Project in specific impact areas for
resources affected by the Project. As a part of that assessment, we identified existing projects, projects
under construction, and reasonably foreseeable projects. These included existing LNG terminals and future
LNG liguefaction projects, currently operating and future oil and gas projects, land transportation projects,
commercial developments, dredging projects, and agriculture/silviculture. Our assessment considered the
impacts of the proposed Project combined with the impacts of the other projects on resources within all or
part of the same area and time. We conclude that the Project’s contribution to impacts on resources affected
by the Project would not result in significant cumulative impacts.

More detailed discussions of Project impacts, Golden Pass’ proposed mitigation, and our
recommendations to avoid or further reduce impacts are presented in sections 4.0 and 5.0 of this EIS.

ALTERNATIVES CONSIDERED

We assessed the No-Action Alternative, system alternatives, and other siting and design
alternatives that could achieve the Project objectives. The range of alternatives that could achieve the
Project objectives included system alternatives, alternative Terminal Expansion sites, alternative Terminal
Expansion configurations and designs, alternative Pipeline Expansion aboveground facility sites, and
alternative compressor station designs. Alternatives were evaluated and compared to the Project to
determine whether these alternatives were environmentally preferable to the proposed Project. While the
No-Action Alternative would avoid the environmental impacts identified in this EIS, adoption of this
alternative would preclude meeting the Project objectives. If the Project is not approved and built, the need
could potentially be met by other LNG export projects developed elsewhere in the Gulf Coast region or in
other areas of the United States. Implementation of other LNG export projects likely would result in
impacts similar to or greater than those of the proposed Project.

We evaluated 23 Terminal Expansion system alternatives, including five existing LNG import
terminals with planned, proposed, or authorized liquefaction projects; and 18 stand-alone LNG export
terminals. To meet all or part of Golden Pass’ contractual agreements, each of these projects would require
substantial construction beyond what is currently planned and would not offer significant environmental
advantages over the proposed Terminal Expansion. In addition, the permitting and authorization processes
for constructing additional facilities and the time required for construction would substantially delay
meeting the proposed timeline for the Terminal Expansion. As a result, we eliminated all potential system
alternatives from further consideration.

We evaluated alternative sites for the Terminal Expansion within upland areas in a 4-mile radius
of the existing terminal. Four miles is an accepted maximum length for efficient functioning of cryogenic
LNG pipelines used to transport LNG from the liquefaction facilities to the LNG storage tanks. Four of the
five sites identified as potential alternatives are comprised of substantial existing development or are close
to existing development, including residences, schools, commercial and retail facilities, parks and roads.
We concluded that these sites would be impractical, and they were eliminated from further consideration.
The only upland site we identified within the 4-mile radius as a potentially viable alternative is about 0.3
mile southeast of the Terminal Expansion. Although this alternative site includes about 84 acres of upland
area, the amount of available upland is not adequate to construct the liquefaction trains and associated

Executive Summary ES-6



facilities. Thus, construction at this site would disturb about 436 acres of wetlands as compared to the 381
acres of wetlands that would be affected by construction at the proposed Terminal Expansion site. This site
was therefore dismissed from consideration.

We also reviewed whether alternative configurations of the Terminal Expansion, Supply Dock, and
liquefaction train power supply could substantially reduce potential environmental impacts and concluded
that these alternatives would not be environmentally preferable.

The entire Pipeline Expansion route overlaps existing rights-of-way. As a result, many types of
environmental impacts have been lessened compared to establishing new rights-of-way. We did not
identify any site-specific environmental concerns that would drive the need to evaluate alternative pipeline
routes, nor were any alternatives suggested during the public scoping period. We also assessed alternative
sites and designs for each of the three compressor stations. We conclude that none of the alternative sites
or designs considered for the compressor stations offers a significant environmental advantage over those
of the proposed Project.

CONCLUSIONS

We conclude that, if constructed and operated in accordance with applicable laws and regulations,
Golden Pass’ proposed mitigation, and our recommendations presented in section 5.2 of the EIS, the Project
would result in some adverse environmental impact; however, those impacts would not be significant. The
principal reasons for our conclusion include the following:

e The Terminal Expansion facilities would expand an existing, operating LNG import terminal
with existing LNG storage tanks, berthing and loading/unloading facilities.

e Golden Pass’ compensatory mitigation plans would adequately address impacts on wetlands.

o Adequate safety features would be incorporated into the design and operation of the Terminal
Expansion facilities.

e The proposed pipeline route would be within or adjacent to existing rights-of-way.

e Golden Pass would implement the FERC’s Upland Erosion Control, Revegetation, and
Maintenance Plan and FERC’s Wetland and Waterbody Construction and Mitigation
Procedures to minimize construction impacts on soils, wetlands, and waterbodies.

e Use of the horizontal directional drilling method for pipeline installation under wetland habitat
would avoid disturbances to those resources.

e The Project would not affect or would not be likely to adversely affect any federally or state-
listed threatened or endangered species.

e The Project would not affect cultural resources.

o All appropriate consultations with the U.S. Fish and Wildlife Service, Louisiana Department
of Wildlife and Fisheries, National Oceanic and Atmospheric Administration’s National
Marine Fisheries Service, and U.S. Department of Agriculture’s Natural Resources
Conservation Service would be completed before construction is allowed to start in any given
area.

e The FERC’s environmental and engineering inspection and mitigation monitoring program for
this Project would ensure compliance with all mitigation measures and conditions of any FERC
authorization.
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In addition, we developed site-specific mitigation measures that Golden Pass should implement to
further reduce the environmental impacts that would otherwise result from construction of the Project. We
are recommending that these mitigation measures, presented in section 5.2 of the EIS, be attached as
conditions to any authorization issued by the Commission for the Project.
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1.0 INTRODUCTION

On July 7, 2014, Golden Pass Products LLC (GPP) filed an application with the Federal Energy
Regulatory Commission (Commission or FERC) pursuant to Section 3 of the Natural Gas Act of 1938
(NGA) requesting authorization to site, construct, and operate liquefaction and export facilities adjacent to
and integrated with its existing liquefied natural gas (LNG) terminal in Jefferson County, Texas. This
action is referred to in this Environmental Impact Statement (EIS) as the Golden Pass Export Terminal
Expansion (Terminal Expansion). It would allow GPP to liquefy domestic natural gas supplies for the
export to global markets of about 15.6 million metric tons per year (mtpy) of LNG.

Also on July 7, 2014, Golden Pass Pipeline LLC (GPPL) filed an application with the FERC
pursuant to Section 7(c) of the NGA requesting authorization to site, construct, operate, and maintain a new
pipeline loop®, three new compressor stations, and modifications to existing pipeline interconnections in
Jefferson and Orange Counties, Texas, and Calcasieu Parish, Louisiana. This action is referred to in this
EIS as the Golden Pass Export Pipeline Expansion (Pipeline Expansion). It would add bi-directional flow
capability to the existing Golden Pass Pipeline system. This would enable transport of natural gas from
various interstate pipeline interconnections to the Terminal Expansion for liquefaction and export while
retaining the ability to send out regasified (vaporized) imported LNG from the existing Golden Pass LNG
Terminal (Golden Pass Import Terminal) to the same pipeline interconnections.

The combined GPP and GPPL actions and facilities are referred to herein as the Golden Pass LNG
Export Project (Project), and the applicants are collectively referred to as Golden Pass. As part of the
Commission’s consideration of these applications, we® prepared this EIS to assess the potential
environmental impacts resulting from construction and operation of the Project in accordance with the
requirements of the National Environmental Policy Act of 1969 (NEPA).

The existing Golden Pass Import Terminal is on the west side of the Sabine Neches Waterway
(SNWW), about 10 miles south of the City of Port Arthur, Texas, and 2 miles north of the community of
Sabine Pass, Texas. The Golden Pass Import Terminal is authorized to receive LNG by marine vessel
shipment (LNG carriers) for regasification and transport by pipeline to nine interconnections with interstate
and intrastate pipelines that provide access to markets throughout the United States. The Terminal
Expansion would allow the export of domestic natural gas in the form of LNG from the expanded terminal.
Golden Pass is not requesting changes to the maximum number of annual LNG carrier transits to the
existing berths or to the size of carriers that would transport the LNG.

In addition to liquefying natural gas and exporting LNG, the expanded terminal would continue to
have the capability to regasify imported LNG. However, the design of the facility would not allow
concurrent liquefaction, regasification, and transfer of LNG to and from LNG carriers. As a result, at any
point in time, the expanded terminal would operate exclusively as a liquefaction and export facility or
exclusively as an import and regasification facility. Golden Pass anticipates initiating export of LNG in
2020 and beginning full production (up to 15.6 mtpy) in 2021.

The Terminal Expansion would include the following facilities:

o feed gas pre-treatment facilities, including a mercury removal system, an amine system for
removal of carbon dioxide (CO;) and hydrogen sulfide (H>S) followed by molecular sieve
dehydration, and a heavy hydrocarbon (pentane and heavier [C5+]) removal system;

5 A“loop” is a segment of pipeline that is usually installed adjacent to an existing pipeline and connected to it at both ends.
The loop allows more gas to be moved through the system.

6 “We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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o three liquefaction trains, each with a liquefaction capacity of 5.2 mtpy of LNG for export;
o liquefaction facility utilities and associated systems;

e atruck loading/unloading area;

o refrigerant make-up and condensate product storage tanks; and

e a supply dock (referred to as a marine offloading facility [MOF] in the Application to the
FERC).

The Pipeline Expansion would provide bi-directional flow capability along the Golden Pass
Pipeline system and would consist of the following facilities:

e about 2.6 miles of 24-inch-diameter pipeline loop between mileposts (MP) 63 and 66 of the
existing Golden Pass Pipeline;

o three compressor stations (about 120,000 site-rated brake horsepower [hp] total) to facilitate
the receipt and delivery of a maximum of 2.7 billion cubic feet per day (bcfd) of natural gas
supply to the Terminal Expansion; and

¢ modifications to existing interconnections and metering facilities with the Natural Gas Pipeline
Company of America (NGPL), Texoma Pipeline Company (Texoma), Tennessee Gas Pipeline
(TGP), Texas Eastern Transmission Company, LP (TETCO), and Transcontinental Gas Pipe
Line Company, LLC (Transco) systems.

The proposed pipeline would be installed parallel and adjacent to the existing Golden Pass Pipeline,
from the existing interconnection with the TGP pipeline to the new compressor station at MP 66 (MP 66
Compressor Station) near the existing interconnection with the TETCO pipeline. Golden Pass anticipates
construction of the Pipeline Expansion to begin in 2018 and be completed in 2019.

Under Section 3 of the NGA, the Commission considers all factors bearing on the public interest
as part of its decision to authorize natural gas facilities. Specifically, regarding whether to authorize natural
gas facilities used for importation or exportation, the Commission shall authorize the proposal unless it
finds that the proposed facilities will not be consistent with the public interest.

Under Section 7 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, gas supply, environmental impact, long-term feasibility, and other issues concerning a
proposed project.

1.1  PROJECT PURPOSE AND NEED

Golden Pass states that the purpose of the Project would be to liquefy and export domestic natural
gas to global markets. This would be accomplished by adding liquefaction facilities at the existing Golden
Pass Import Terminal and modifying the existing Golden Pass Pipeline by constructing about 2.6 miles of
new 24-inch-diameter pipeline and associated compressor stations and appurtenant facilities. Siting of the
new facilities adjacent to existing facilities would minimize the footprint of the overall Project, and
particularly of the Terminal Expansion.

The objectives of the Project are to:

e enable bi-directional flow of natural gas along the Golden Pass Pipeline system and thereby
allow natural gas to be received from domestic sources;
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e expand the existing Golden Pass Import Terminal to receive, treat, liquefy, and store domestic
natural gas; and

o load LNG into vessels berthed at the existing marine facility to transport LNG to global
markets.

Once the Terminal and Pipeline Expansions are completed and placed in service, Golden Pass
would have the ability to receive and liquefy domestic natural gas and receive and regasify imported LNG.
When global market demand is sufficient, Golden Pass would be able to export LNG; conversely, if
domestic demand increased, Golden Pass could elect to receive cargoes of LNG and distribute it to markets
within the United States.

Section 3 of NGA, as amended, requires that authorization be obtained from the Department of
Energy (DOE) prior to importing or exporting natural gas, including LNG, from or to a foreign country.
For applicants that have, or intend to have, a signed gas purchase or sales agreement/contract for a period
of time longer than 2 years, long-term authorization is required. 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 natural gas facilities for impartation or exportation, the FERC
shall authorize the proposal unless it finds that the proposed facilities will 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 it decisions on technical competence, financing, rates,
market demand, gas supply, environmental impact, long-term feasibility, and other issues concerning a
proposed project.

1.2 PURPOSE AND SCOPE OF THIS EIS

The principal purposes in preparing an EIS are to:

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

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

o facilitate public involvement in identifying significant environmental impacts; and

e identify and recommend specific mitigation measures to avoid or minimize environmental
impacts.

This EIS focuses on constructing and operating the facilities that are under the FERC’s jurisdiction
(i.e., the Terminal Expansion and Pipeline Expansion). The topics addressed include geology; soils; water
use and quality; wetlands; vegetation; wildlife; fisheries and essential fish habitat (EFH); threatened,
endangered, and special-status species; land use, recreation, and visual resources; socioeconomics;
transportation; cultural resources; air quality; noise; reliability and safety; cumulative impacts; and
alternatives. This EIS describes the affected environment as it currently exists and the potential
environmental consequences of the Project, and compares the Project’s potential impacts to those of
alternatives. This EIS also presents our conclusions and recommended mitigation measures.

The Energy Policy Act of 2005 (EPAct 2005) provides that the FERC shall act as the lead agency
for coordinating all applicable authorizations related to jurisdictional natural gas facilities and for purposes
of complying with NEPA. The FERC, as the “lead federal agency,” is responsible for preparation of this
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EIS. This effort was undertaken with the participation and assistance of the U.S. Army Corps of Engineers
(COE); the U.S. Coast Guard (Coast Guard); the DOE, Office of Fossil Energy (DOE/FE); the U.S.
Department of Transportation, Pipeline and Hazardous Materials Safety Administration (DOT); and the
U.S. Environmental Protection Agency (EPA) as “cooperating agencies” under NEPA. Cooperating
agencies have jurisdiction by law or special expertise with respect to environmental impacts involved with
a proposal. The roles of the FERC, COE, Coast Guard, DOE, DOT, and EPA in the environmental review
process are described below. The EIS provides a basis for coordinated federal decision making in a single
document, thereby avoiding duplication among federal agencies in the NEPA environmental review
processes. Inaddition to the lead and cooperating agencies, other federal, state, and local agencies may use
this EIS in approving or issuing permits for all or part of the Project. Federal, state, and local permits,
approvals, and consultations for the Project are provided in section 1.5.

121 Federal Energy Regulatory Commission

Based on its authority under the NGA, the FERC is the lead agency for preparation of this EIS in
compliance with the requirements of NEPA, the Council on Environmental Quality’s (CEQ) regulations
for implementing NEPA (Title 40 of the Code of Federal Regulations, Parts 1500-1508 [40 CFR 1500-
1508]), and FERC regulations implementing NEPA (18 CFR 380).

As the lead federal agency for the environmental review of the Project, the FERC is required to
comply with Section 7 of the Endangered Species Act (ESA), as amended; the Magnuson-Stevens Fishery
Conservation and Management Act (MSFCMA); Section 106 of the National Historic Preservation Act
(NHPA); and Section 307 of the Coastal Zone Management Act (CZMA). Each of these statutes has been
taken into account in the preparation of this EIS. The FERC will use this document to consider the
environmental impacts that could result if it issues an authorization to Golden Pass under Section 3 of the
NGA and a Certificate to Golden Pass under Section 7(c) of the NGA.

1.2.2 U.S. Army Corps of Engineers

The COE 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 United States, and Section 10 of the Rivers and Harbors Act (33 USC
403), which regulates any work or structures that potentially affect the navigable capacity of a waterbody.
The COE would adopt the EIS in compliance with 40 CFR 1506.3 if, after an independent review of the
document, it concludes that the EIS satisfies COE’s comments and suggestions. The Project is within the
Galveston District of the COE Southwestern Division and the New Orleans District of the COE Mississippi
Valley Division. Staff from these districts participated in the NEPA review and will evaluate COE
authorizations, as applicable.

The primary decisions to be addressed by the COE include:

e issuance of Section 404 Permits for dredging activities and wetland impacts associated with
construction of the Terminal Expansion and the Pipeline Expansion;

o issuance of a Section 10 Permit for construction activities within navigable waters of the United
States; and

e issuance of a Nationwide Permit 12 for construction activities associated with the Pipeline
Expansion.

This EIS contains information needed by the COE to reach decisions on these issues. Through the
coordination of this document, the COE will obtain the views of the public and natural resource agencies
prior to reaching its decisions on the Project.

Introduction 1-4



The COE must review and consider whether a proposed project avoids, minimizes, and
compensates for impacts on existing aquatic resources, including wetlands, to achieve a goal of no overall
net loss of values and functions. The COE must also evaluate whether or not a project has “water
dependency.” The COE would issue a Record of Decision to formally document its decisions on the
proposed action, including Section 404(b)(1) analyses and required environmental mitigation
commitments.

1.2.3 U.S. Coast Guard

The Coast Guard is the federal agency responsible for determining the suitability of waterways for
LNG marine traffic. The Coast Guard exercises regulatory authority over LNG facilities that affect the
safety and security of port areas and navigable waterways under Executive Order 10173; the Magnuson Act
(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 (MTSA) (46 USC 701). The Coast Guard 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 Coast Guard 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 seaward from the coastline (i.e.,
within the territorial seas).

As required by its regulations, the Coast Guard is responsible for issuing a Letter of
Recommendation (LOR) as to the suitability of the waterway for LNG marine traffic, following a Waterway
Suitability Assessment (WSA). In a letter dated May 13, 2013, the Coast Guard stated it would not require
revisions to the current WSA for the Project nor would another LOR be required because no additional
LNG carrier traffic or routes are requested for the Terminal Expansion. However, the Coast Guard would
require Golden Pass to provide applicable amendments to its Operations Manual, Emergency Manual, and
Facility Security Plan for the Terminal Expansion.

124 U.S. Department of Energy

The DOE must meet its obligation under Section 3 of the NGA to authorize the import and export
of natural gas, including LNG, unless it finds that the import or export is not consistent with the public
interest. Golden Pass filed applications with the DOE/FE (Docket Nos. 12-88-LNG and 12-156-LNG) on
August 17, 2012, and October 26, 2012, seeking authorization to export up to 15.6 mtpy of domestically
produced LNG for a 25-year period, commencing the earlier of either the date of first export or 7 years
from the date of issuance of the requested authorization. Golden Pass seeks to export LNG from the
expanded LNG Terminal to any country (1) with which the United States has, or in the future may have, a
free trade agreement requiring national treatment for trade in natural gas; (2) with which the United States
does not have a free trade agreement requiring the national treatment for trade in natural gas and LNG,;
(3) that has, or in the future develops, the capacity to import LNG; and (4) with which trade is not prohibited
by United States law or policy.

On September 27, 2012, the DOE/FE issued an order granting authorization to Golden Pass to
export LNG by vessel from the Golden Pass Import Terminal to any country which has, or in the future
develops, the capacity to import LNG via ocean-going carrier and with which the United States has, or in
the future enters into, a free trade agreement requiring national treatment for trade in natural gas.
Section 3(c) of the NGA, as amended by Section 201 of the Energy Policy Act of 1992 (Public Law 102-
486), requires that applications to authorize the import and export of natural gas, including LNG, from and
to a nation with which there is in effect a free trade agreement requiring national treatment for trade in
natural gas be deemed consistent with the public interest and granted without modification or delay. The
DOE/FE has not yet granted Golden Pass export authority to countries without a free trade agreement. In
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accordance with 40 CFR 1506.3, after an independent review of the EIS, the DOE/FE may adopt the
document prior to issuing a Record of Decision on the Golden Pass application for authority to export LNG
to countries without a free trade agreement.

1.25 U.S. Department of Transportation

The DOT has prescribed the minimum federal safety standards for LNG facilities in compliance
with 49 USC 60101. Those standards are codified in 49 CFR 193 and apply to the siting, design,
construction, operation, maintenance, and security of LNG facilities. The National Fire Protection
Association (NFPA) Standard 59A, “Standard for the Production, Storage, and Handling of Liquefied
Natural Gas,” is incorporated into these requirements by reference, with regulatory preemption in the event
of conflict. In accordance with the 1985 Memorandum of Understanding on LNG facilities and the 2004
Interagency Agreement on the safety and security review of waterfront import/export LNG facilities, the
DOT participates as a cooperating agency. The DOT does not issue a permit or license, but as a cooperating
agency, assists the FERC staff in evaluating whether an applicant’s proposed design would meet the DOT
requirements. On June 11, 2015, the DOT approved Golden Pass’ methodologies for single accidental
leakage sources and wind speed for the design of the facility. Informal consultation between Golden Pass
and the DOT regarding additional LNG and pipeline safety and federal safety standards is currently
ongoing.

1.2.6 U.S. Environmental Protection Agency

The EPA has delegated water quality certification (Section 401 of the CWA\) to the jurisdiction of
individual state agencies, but the EPA may assume this authority if no state program exists, if the state
program is not functioning adequately, or at the request of a state. Water used for hydrostatic testing of
pipelines that is point-source discharged into waterbodies requires a National Pollutant Discharge
Elimination System (NPDES) Permit (Section 402 of the CWA) issued by the state with EPA oversight.
For the Project, this authority is assumed by Texas and Louisiana with EPA oversight. In addition, the EPA
has the authority to review and veto COE decisions on Section 404 Permits.

The EPA also has jurisdictional authority to control air pollution under the Clean Air Act (CAA)
(42 USC 85) 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.
The EPA has delegated the authority to implement these regulations to state and local agencies, while state
and local agencies are allowed to develop their own regulations for non-major sources. The EPA also
establishes general conformity applicability thresholds; a federal agency can use these thresholds to
determine whether a specific action requires a general conformity assessment. In addition to its permitting
responsibilities, the EPA is responsible for implementing certain procedural provisions of NEPA (e.g.,
publishing the Notices of Availability of the draft and final EISs in the Federal Register) to establish
statutory timeframes for the environmental review process.

13 PUBLIC REVIEW AND COMMENT
131 Notices and Meetings

On May 16, 2013, Golden Pass filed a request with the FERC to use our pre-filing review process.
At that time, Golden Pass was in the preliminary design stage of the Project and no formal applications had
been filed with the FERC. This request was approved on May 30, 2013. Pre-filing Docket No. PF13-14-
000 was established for the Project to place information filed by Golden Pass and related documents issued
by the FERC into the public record. 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.
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Golden Pass held public open houses in Starks, Louisiana, on July 29, 2013; Sabine Pass, Texas,
on July 30, 2013; and Vidor, Texas, on August 1, 2013. The FERC staff participated in those meetings to
describe the FERC process and provide those attending with information on how to file comments with the
FERC. In July 2013 and June 2014, FERC staff visited the existing Golden Pass Import Terminal, the
proposed Terminal Expansion site, the proposed pipeline route, and the proposed sites of the new
compressor stations.

On August 1, 2013, and June 11, 2014, joint interagency meetings for the Project were conducted
with representatives of the FERC, COE, U.S. Fish and Wildlife Service (FWS), National Oceanic and
Atmospheric Administration’s (NOAA) National Marine Fisheries Service (NOAA Fisheries), Texas Parks
and Wildlife Department (TPWD), and Golden Pass representatives to discuss impacts on wetlands, EFH,
migratory birds, and threatened and endangered species; coordination of agency reviews; permit
requirements and permit application status; and each agency’s interest in participating in our environmental
review as a cooperating agency. In addition, interagency conference calls were conducted bi-weekly with
Golden Pass representatives throughout the pre-filing period.

On September 9, 2013, the FERC issued a Notice of Intent to Prepare an Environmental
Assessment’ for the Planned Golden Pass LNG Export Project and Golden Pass Export Pipeline Project,
Request for Comments on Environmental Issues, and Notice of Public Scoping Meeting (NOI). This notice
was sent to about 560 interested parties, including federal, state, and local officials; agency representatives;
conservation organizations; federally recognized Indian tribes; local libraries and newspapers in the Project
area; and property owners in the vicinity of planned Project facilities. Publication of the NOI established a
30-day public comment period for submission of comments, concerns, and issues related to the
environmental aspects of the Project.

13.2 Scoping Comments

On October 2 and 3, 2013, we conducted public scoping meetings in Starks, Louisiana, and Sabine
Pass, Texas, respectively, 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. One person expressed support for
the Project at the Starks scoping meeting, primarily regarding Golden Pass’ current operations and the
expected increase in jobs. A total of three people commented at the Sabine Pass scoping meeting. All three
commenters expressed support for the Project, in particular the future economic benefit to the area;
however, concern was expressed for potential noise and light pollution issues and effective utilization of
recovered power. One additional scoping comment was received requesting Golden Pass sponsorship of
the local schools.

During the scoping period, we received nine comment letters from citizens and interested parties
such as local Chambers of Commerce, Port Authorities, and business associations; seven comment letters
from members of the U.S. Congress and the Texas Congress; one comment letter from a public interest
group; and comment letters from the EPA, FWS, Texas General Land Office (TGLO), and TPWD.8 Issues
identified during the scoping period that are within the scope of the environmental analysis are summarized
in table 1.3-1, along with a listing of the EIS sections that address the comments.

An additional issue was raised during scoping: the extent to which the Project would stimulate
natural gas drilling activity and the potential subsequent environmental effects associated with such an

7 Subsequently changed to an EIS by the FERC.

Transcripts of the public scoping meetings and comments received during the scoping period are part of the public record
for the Project (Docket No. PF13-14-000, Accession Nos. 20131018-4006 and 20131018-4005), and are available on the
FERC website at http://ferc.gov/docs-filing/elibrary.asp.

1-7 Introduction


http://ferc.gov/docs-filing/elibrary.asp

expansion. Because this issue is outside the scope of the environmental analysis, it is not addressed further
in the EIS.

TABLE 1.3-1
Issues Identified and Comments Received during the
Public Scoping Period for the Golden Pass LNG Export Project
EIS Section
Issue/Specific Comment Addressing
Comment
General
Purpose and Need 1.1
Alternatives
Alternatives analysis criteria 3.0
Range of alternatives considered 3.0
Water Resources
Impacts on water quality from dredging, in-water construction, and ship transits 4.3
Drainage pattern and floodplain identification 431
Impacts on surface water quality from discharges and stormwater pollution 43.2
Impacts on aquatic environment from contaminated sediments 4.3.2
Navigable waterway permitting 4.3.2
Wetlands
Wetland construction and mitigation procedures 4.4
Vegetation
Impacts on critically imperiled vegetation species 45.1
Construction and maintenance impacts on vegetation and restoration techniques 451
Efforts to minimize the introduction of invasive species 45.2
Fish and Wildlife Resources
Migratory bird conservation efforts 4.6.2
Impacts on Essential Fish Habitat 46.4
Threatened, Endangered, and Other Special-Status Species
Impacts on threatened and endangered species and suitable habitat 4.7
Jeopardy to endangered species and destruction of critical habitat 4.7
Socioeconomics
Impact on minority and low-income populations 4.9
Impact on communities in the vicinity 4.9
Cultural Resources
NHPA Section 106 consultation and analysis 4.10
Consultation with tribal governments 4.10.3
Impacts on tribal, cultural, or other treaty resources and mitigation efforts 4.10.3
Air Quality and Noise
Emissions from the Terminal Expansion and marine vessels and mitigation measures 411.1
Global greenhouse gas emissions 411.1
Impacts on local and global air quality and noise from construction and operation of the 4.11.2
Terminal Expansion and Pipeline Expansion
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TABLE 1.3-1 (continued)
Issues Identified and Comments Received during the
Public Scoping Period for the Golden Pass LNG Export Project
EIS Section
Issue/Specific Comment Addressing
Comment
Hazardous Materials and Waste
Impacts of hazardous waste from construction and operation 4.2
Hazardous Waste Management Plan 2.0
Hazardous waste mitigation and alternatives 2.0
Safety
Risk of catastrophic and explosive releases of LNG, natural gas, or other hazardous 4.12
substances
Cumulative Impacts
Cumulative impacts of existing, proposed, and reasonably foreseeable future projects 4.13
Global greenhouse gas emissions 4.13.2

1.4 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 the jurisdictional facilities
that would be constructed and operated as a result of authorization of the proposed facilities.

Two non-jurisdictional actions were identified in association with the Project: a tie-in with the City
of Port Arthur water supply, and tanker truck transport of condensate from the Terminal Expansion. These
actions are addressed below and are also addressed in the cumulative impacts analysis in section 4.13.

141 City of Port Arthur Water Supply Tie-in

Golden Pass would tie-in to the City of Port Arthur water supply line to provide fresh water to the
Terminal Expansion. The tie-in would be collocated with the existing tie-in for the existing terminal.
Golden Pass would remain responsible for the water line downstream of the tie-in; upstream of the terminal
tie-in, the water line would be regulated by the City of Port Arthur and the Texas Commission on
Environmental Quality (TCEQ).

1.4.2 Truck Transport of Condensate

Golden Pass would produce and store stabilized condensate as a by-product of the liquefaction
process. Golden Pass would subsequently load the condensate into tanker trucks for delivery into the
market place. Construction and operation of the truck loading facility within the Terminal Expansion is
jurisdictional. However, the loaded tanker trucks would be non-jurisdictional once they leave the Terminal
Expansion site. Tanker trucks carrying the condensate from the Terminal Expansion would use the paved
public road routes in the vicinity of the terminal, including Texas State Highway (SH)-87, SH-82, and SH-
73, likely connecting to Interstate 10. The DOT would require that condensate tanker trucks comply with
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requirements for transporting hazardous materials. Tanker truck traffic likely would be less than five trucks
per day, and we conclude that it would not significantly affect roadway traffic.

15 PERMITS, APPROVALS, AND REGULATORY REVIEWS

Federal agencies are required to comply with regulatory statutes including, but not limited to,
NEPA, Section 7 of the ESA, the MSFCMA, the CAA, the CWA, the Rivers and Harbors Act, Section 106
of the NHPA, and Section 307 of the CZMA. Each of these statutes has been taken into account in the
preparation of this EIS, as discussed in more detail below. The major permits, approvals, and consultations
for the Project are identified in table 1.5-1.

TABLE 1.5-1

Major Permits, Approvals, and Consultations for the Golden Pass LNG Export Project

Status

Agency

Permit/Approval/
Consultation

Terminal Expansion

Pipeline Expansion

Federal
Federal Aviation
Administration

FERC

NOAA Fisheries

COE, Galveston, TX
District

COE, New Orleans,
LA District

Coast Guard

Notification of Proposed
Construction or Alteration

Authorization under Section 3 of
the NGA

Certification under Section 7 of
the NGA

Section 7 of ESA consultation

Marine Mammal Protection Act
consultation

Fish and Wildlife Coordination
Act consultation

MSFCMA
CWA Section 404 Permit

Rivers and Harbors Act
Section 10 Permit

CWA Section 404
Nationwide 12 Permit

33 CFR 127; 2004 Interagency
Agreement (NVIC 05-08) LOR

Section 422 of The American
Practical Navigator Local Notice
to Mariners

Anticipated notification
first or second quarter of
2017

Application filed July 7,
2014

Not applicable

Consultation ongoing
Consultation ongoing

Consultation ongoing

Consultation ongoing

Application filed July 7,
2014

Application filed July 7,
2014

Not applicable

Letter received from Coast
Guard on May 13, 2013,
stating that existing LOR
is still applicable

Occurs prior to initiation of
dredging or construction
activities that will affect
marine navigation

Not applicable

Not applicable

Application filed July 7,
2014

Not applicable
Not applicable

Not applicable

Not applicable

Application filed July 7,
2014

Not applicable

Anticipated application
submittal in second
quarter of 2017

Not applicable

Not applicable
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TABLE 1.5-1 (continued)

Major Permits, Approvals, and Consultations for the
Golden Pass LNG Export Project

Agency

Permit/Approval/
Consultation

Status

Terminal Expansion

Pipeline Expansion

DOE

EPA

FWS

DOT

State — Texas

TCEQ, Air Quality
Division

TCEQ, Water Quality
Division

TPWD

Texas Historical
Commission State
Historic Preservation
Office

Authorization to Export
Liquefied Natural Gas to Free
Trade Agreement Countries

Authorization to Export
Liquefied Natural Gas by vessel
to Non-Free Trade Agreement
Countries

CWA Section 402 Industrial
Stormwater Permit

CWA Section 402 Process
Wastewater Permit

CWA Section 402 Construction
General Permit Notification

Section 7 of ESA Consultation

Migratory Bird Treaty Act
Consultation

Fish and Wildlife Coordination
Act Consultation

49 CFR 192 Consultation
(standards for natural gas
pipelines)

49 CFR 193 Consultation
(Standards for LNG facilities)

New Source Review (NSR) Pre-
construction Air Permit for
Construction Emissions PSD
Standard Permit

Prevention of Significant
Deterioration (PSD Permit) for
Greenhouse Gas emissions

Operation emissions (Title V)
for Stationary Sources Permit

Texas Water Code Section
11.138 Temporary Water Use
Appropriations Permit

Threatened and Endangered
Species Consultation

Surface Use Agreement to
conduct marsh restoration
activities

NHPA Section 106 Consultation

Authorization granted
September 27, 2012
(DOE/FE Order No. 3147)

Application submitted
October 2012 and is
currently under review

Anticipated submittal in
2018

Anticipated submittal in
2018

Anticipated electronic
notice submittal in 2016

Informal consultation
ongoing
Informal consultation
ongoing
Informal consultation
ongoing

Not applicable

Informal consultation
ongoing

PSD permit issued
January 16, 2015, for
Terminal Expansion

PSD Permit issued
September 11, 2015

Anticipated application
submittal in 2018

Anticipated application
submittal in 2016

Consultation ongoing

Anticipated application
submittal in third quarter
of 2016

Consultation concurrence
received August 2013 for
Terminal Facilities;
received April 2014 for
Supply Dock

Not applicable

Not applicable

Anticipated submittal in
2018

Not applicable

Anticipated electronic
notice submittal in 2016

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Not applicable

PSD permit issued
January 16, 2015, for
MP 1 Compressor Station

PSD Permit issued
September 11, 2015

Anticipated application
submittal in 2018

Not applicable

Consultation ongoing

Not applicable

Consultation concurrence
received March 2014 for
Orange County
compressor station
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TABLE 1.5-1 (continued)

Major Permits, Approvals, and Consultations for the
Golden Pass LNG Export Project

Permit/Approval/ Status
Agency . - - —— -
Consultation Terminal Expansion Pipeline Expansion
Railroad Hydrostatic Test Water Anticipated application Anticipated application
Commission of Discharge Permit submittal in 2017 submittal in 2016
Texas Texas Natural Resource Code Application submitted July  Application submitted July
Section 91.101 and Texas 7, 2014; revised January 7, 2014; revised January
Water Code Section 26.131 13, 2016 13, 2016
Water Quality Certification
Railroad CZMA Section 307 Application Application submitted Application submitted

Commission of
Texas and Texas
General Land Office

State — Louisiana

Louisiana
Department of
Environmental
Quality (LDEQ), Air
Quality Division

LDEQ, Water Quality
Division

Louisiana
Department of
Wildlife and
Fisheries

Louisiana
Department of
Culture, Recreation,
and Tourism,
Division of
Archaeology
Louisiana Office of
State Fire Marshall

Local — Parish

Calcasieu Parish
Police Jury

for Determination of
Consistency with the Texas
Coastal Management Program

Title V and PSD Permits

Section 401 Water Quality
Certification and Stormwater
General Permit; Hydrostatic
Test Water Discharge Permit

ESA consultation

NHPA Section 106 consultation

RS 23:531-545 Boiler
Inspection

Building Permit

January 13, 2016

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

January 13, 2016

Anticipated application
submittal in 2017

Anticipated application
submittal in 2017

Consultation ongoing

Consultation concurrence
received December 2013
for pipeline facilities;
received March 2014 for
Calcasieu Parish
compressor stations

Inspection anticipated to
take place in 2016

Anticipated application
submittal in 2016

Section 7 of the ESA states that any project authorized, funded, or conducted by any federal agency
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 1536[a][2][1988]). The FERC is required to determine whether any species are federally listed
or proposed for listing as endangered or threatened, or their designated critical habitats occur in the vicinity
of a project and conduct consultations with the FWS and/or NOAA Fisheries, if necessary. If, upon review
of existing data or data provided by an applicant, the FERC determines that these species or habitats may
be affected by a project, the FERC is required to prepare a Biological Assessment (BA) to identify the
nature and extent of adverse impact, and to recommend measures that would avoid the habitat and/or
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species, or would reduce potential impact to acceptable levels. Section 4.7 provides information on the
status of this review for the Project.

The MSFCMA, 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 MSFCMA requires federal agencies to consult with NOAA
Fisheries on all actions or proposed actions authorized, funded, or undertaken by the agency that may
adversely affect EFH (MSFCMA 305[b][2]). Although absolute criteria have not been established for
conducting EFH consultations, NOAA Fisheries recommends consolidating EFH consultations with
interagency coordination procedures required by other statues, 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 this consultation process, the FERC prepared an EFH assessment, which is provided in section 4.6.3.

Section 106 of the NHPA requires that the FERC take into account the effects of its undertakings
on properties listed, or eligible for listing, in the National Register of Historic Places (NRHP) — including
prehistoric or historic sites, districts, buildings, structures, objects, or properties of traditional religious or
cultural importance, and to afford the Advisory Council on Historic Preservation (ACHP) an opportunity
to comment on the undertaking. Golden Pass, as a non-federal party, is assisting the FERC in meeting its
obligations under Section 106 by preparing the necessary information, analyses, and recommendations
under the ACHP regulations in 36 CFR 800. Section 4.10 provides information on the status of this review.

Golden Pass must comply with Sections 401 and 404 of the CWA. Water quality certification
(Section 401) has been delegated to the state agencies, with review by the EPA. Water used for hydrostatic
testing that is point-source discharged into waterbodies would require a NPDES Permit (Section 402). The
COE has responsibility for determining compliance with all regulatory requirements associated with
Section 404 of the CWA. The EPA also independently reviews Section 404 applications for wetland
dredge-and-fill applications for the COE and has Section 404(c) veto power for wetland permits issued by
the COE. The Section 404 permitting process regulates the discharge of dredged and fill material associated
with construction of facilities across waterbodies and within wetlands. Before an individual Section 404
Permit can be issued, the CWA requires completion of a Section 404(b)(1) guideline analysis. The FERC,
in the NEPA review represented by this EIS, has analyzed all technical issues required for the Section
404(b)(1) guideline analyses, including analysis of natural resources and cultural resources that would be
affected by the Project, as well as analyses of alternatives. The results of our analysis of alternatives are
provided in section 3.0, and a summary of wetland impacts is provided in section 4.4. In addition to CWA
responsibilities, the COE has jurisdiction over Section 10 Permits, which would be required for all
construction activities in navigable waterways under the Rivers and Harbors Act of 1899. Wetlands
crossing methods and impacts on wetlands affected by the Project are summarized in section 4.3.

The EPAct 2005 and Section 3 of the NGA require us to consult with the U.S. Department of
Defense (DOD) to determine whether there would be any impacts associated with the Project on military
training or activities on any military installations. The FERC initiated consultation with a letter to the DOD
on September 11, 2014. In a December 11, 2014 letter, DOD indicated through an informal review that the
Project will have minimal impact on military training and operations conducted in the Project area.

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 those states will meet their obligations and responsibilities in managing their coastal areas.
In Texas, the TGLO accordingly administers the Texas Coastal Management Program (CMP). Golden Pass
submitted a revised application for water quality certification and an application for determination of
consistency with the Texas CMP on January 13, 2016. Project-related issues associated with the CZMP
are addressed in section 4.8.6.
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The CAA was enacted by Congress to protect the health and welfare of the public from the adverse
effects of air pollution. The CAA is the basic federal statute governing air pollution. Federal and state air
quality regulations established as a result of the CAA include Title V operating permit requirements and
Prevention of Significant Deterioration (PSD) Review. The EPA is the federal agency responsible for
regulating stationary sources of air pollutant emissions. The federal permitting process has been delegated
to the TCEQ in Texas and the Louisiana Department of Environmental Quality (LDEQ) in Louisiana.
Golden Pass received PSD permits from the TCEQ in January and September of 2015 and anticipates
submitting applications for Title VV permits to the TCEQ in 2018 and the LDEQ in 2017. Golden Pass
anticipates submitting an application for a PSD permit from LDEQ in 2017. Air quality impacts that could
occur as a result of construction and operation of the Project are addressed in section 4.11.1.

Golden Pass is responsible for obtaining all permits and approvals required to implement the
Project regardless of whether they appear in table 1.5-1. However, any state or local permits issued with
respect to jurisdictional facilities must be consistent with the conditions of any authorization the
Commission may issue. Although the FERC encourages cooperation between applicants and state and local
authorities, this does not mean that state and local agencies, through application of state and local laws,
may prohibit or unreasonably delay the construction or operation of facilities approved by the FERC.®

9 See, e.g., Schneidewind v. ANR Pipeline Co., 485 U.S. 293 (1988); National Fuel Gas Supply v. Public Service
Commission, 894 F.2d 571 (2d Cir. 1990); and Iroquois Gas Transmission System, L.P., et al., 52 FERC 61,091 (1990) and
59 FERC 1 61,094 (1992).

Introduction 1-14



20 PROPOSED ACTION

The Project consists of two main components: (1) the Terminal Expansion, involving expansion
of the existing Golden Pass Import Terminal in Jefferson County, Texas; and (2) the Pipeline Expansion,
involving expansion of the existing Golden Pass Pipeline through construction of about 2.6 miles of new
24-inch-diameter natural gas pipeline loop and appurtenant facilities in Jefferson and Orange Counties,
Texas, and Calcasieu Parish, Louisiana. Figure 2.0-1 depicts the general location of the Project. Figure 2.0-
2 depicts the locations of the key components of the Terminal Expansion. Figures 2.0-3 and 2.0-4, and
appendix B depict the locations of the Pipeline Expansion facilities.

2.1 EXISTING FACILITIES
211 Golden Pass Import Terminal

The Golden Pass Import Terminal encompasses about 300 acres on the Port Arthur Ship Canal
along the SNWW in Jefferson County, Texas — about 10 miles south of Port Arthur, Texas, and 2 miles
north of Sabine Pass, Texas. Golden Pass constructed the existing terminal to import LNG and to regasify
and transport natural gas to the United States from foreign markets. In 2005, the terminal was authorized™®
by the Commission to send out 2.0 bcfd of natural gas, with a peak capacity of 2.7 bcfd. The environmental
review for the existing terminal was provided in the FERC final EIS issued in June 2005.!

The existing terminal was placed into service in two phases, in March 2011 and May 2011. Golden
Pass is currently authorized to receive a maximum of 200 LNG carriers per year at the terminal. Both the
frequency and number of LNG carriers can vary depending on the size of carriers calling on the terminal;
vessel cargo capacities range from 125,000 to 266,000 cubic meters (m®). LNG carriers destined for the
existing terminal coordinate marine transportation efforts with the Coast Guard and Sabine Pilots.

The existing Golden Pass Import Terminal includes the following major facilities:

e one marine terminal or Ship Slip with berthing capabilities to moor two LNG carriers with
cargo capacities between 125,000 and 266,000 m?;

¢ LNG unloading and transfer facilities with related mechanical and piping support systems;
o five full-containment LNG storage tanks,*? each with an approximate capacity of 155,000 m?;

e ten LNG vaporizers and related gasification support systems capable of an annual sendout
capacity of 2.0 bcfd of natural gas and a peak capacity of 2.7 bcfd; and

o ancillary buildings, facilities, and service utilities.

10 Authorized on July 6, 2005 (FERC Docket No. CP04-386-000).

11 Docket Nos. CP04-386, -400, -401, and -402; Accession No. 20050603-4000.

12 Each storage tank consists of an inner steel tank and internal containment barrier surrounded by a secondary outer concrete

tank, which is sized to contain 110 percent of the volume of the inner tank. A more detailed description is provided in
section 2.2.1.2.
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2.1.2 Golden Pass Pipeline

Golden Pass owns and operates the 69-mile-long, 42-inch-diameter natural gas sendout pipeline
that was constructed in conjunction with the Golden Pass Import Terminal. The existing Golden Pass
Pipeline extends from the existing terminal, generally to the west, north, and then northeast through
Jefferson, Orange, and Newton Counties, Texas. The pipeline terminates in Calcasieu Parish, Louisiana
(see figure 2.0-1). Associated pipeline facilities include mainline valves (MLVs) and interconnections with
the NGPL, Kinder Morgan Tejas Pipeline, LLC (Tejas); Golden Triangle Storage; Texoma; Florida Gas
Transmission Company, LLC (FGT); TGP; TETCO; and Transco systems. The existing Golden Pass
Pipeline has an interconnection and a metering and regulation station at the existing terminal.

2.2 PROPOSED FACILITIES
221 Terminal Expansion

The Terminal Expansion facilities would be constructed contiguous to, and integrated with, the
existing terminal (see figure 2.0-2). While Golden Pass would construct and operate the majority of the
facilities within the existing Golden Pass property, the Terminal Expansion also would include about
215 acres of additional adjacent land that is privately owned. Golden Pass has not requested a change to
the currently authorized size, number, or transit route of LNG carriers. No increase in the previously
analyzed ship traffic is expected (see section 2.1.1).

2.2.1.1 Liquefaction Facilities
Liquefaction Trains, Utilities, and Systems

Golden Pass would use three liquefaction trains to liquefy natural gas transported to the Terminal
Expansion site by the Golden Pass Pipeline, including the Pipeline Expansion. Two gas-fired turbine
generators, each equipped with a heat recovery steam generator, would power each liquefaction train.

The existing Golden Pass Pipeline, which would receive gas through existing interconnections and
the Pipeline Expansion (see section 2.2.2), would transport natural gas (feed gas) to the liquefaction
facilities at the expanded terminal. The liquefaction facilities would consist of three liquefaction trains,
each composed of a natural gas pre-treatment unit, heavy hydrocarbon removal unit, and liquefaction unit.
Before liquefaction, Golden Pass would pre-treat the feed gas for removal of mercury, H,S, CO,, and water.
The heavy hydrocarbon removal unit would then remove components in the feed gas such as pentane,
hexane, and benzene. During the heavy hydrocarbon removal process, hydrocarbons lighter than pentane
(i.e., methane, ethane, propane, and butane) would either be recycled to the beginning of the liquefaction
process (described below) or routed to the fuel gas system. The heavier hydrocarbons (i.e., pentane and
hexane, also known as stabilized condensate) that could freeze in the liquefaction process would be sent to
the condensate storage, and a third party would transport it offsite by truck.

After being treated to remove the contaminants and heavy hydrocarbon components, the
liquefaction process would condense the natural gas into a liquid at -260 degrees Fahrenheit (°F). The
liquefaction process would primarily consist of the Main Cryogenic Heat Exchanger, refrigeration units,
and the End Flash Gas system. Golden Pass would use nitrogen, methane, ethylene, and propane as mixed
refrigerants to liquefy the natural gas. The End Flash Gas system would produce fuel gas for the turbines.
Liquefaction utility components would include a boil off gas (BOG) system, fuel gas system, hot oil system,
flares, instrument and utility air systems, and a demineralization water unit. The liquefaction process would
generate BOG from the transfer of heat in system components that would be diverted to three new BOG
compressors within the existing terminal. The fuel gas system would receive compressed BOG, with excess
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BOG recycling back through the liquefaction process. All three BOG compressors would operate when an
LNG carrier is being loaded, and two would operate at all other times.

Golden Pass would install a flare system consisting of three flares that would support all three
liquefaction trains. Two flares, one for wet gas and one for dry gas, would serve the liquefaction trains and
the streams from the plant prior to pre-treatment. The third flare would be an LNG storage, low-pressure
flare used for control of inert gas (CO;, nitrogen [N-], and water vapor) that would be purged from “warm”
LNG carriers along with high-pressure fuel gas to aid in combustion. The flare system would be designed
to also accommodate the maximum anticipated vapor releases during a process unit or site-wide emergency,
as well as vapor releases during startup and shutdown operations.

Liquefied Natural Gas Storage

Golden Pass would use the five existing full-containment LNG storage tanks. Each tank is sized
to store a working capacity of 155,000 m® of LNG at a temperature of -256 °F and a normal operating
pressure of 1 to 3 pounds per square inch gauge (psig), and each tank meets the requirements of NFPA
59A and 49 CFR 193. The tanks are constructed of a primary inner container of 9 percent nickel steel,
a secondary outer container of pre-stressed concrete, a reinforced concrete domed roof, and an aluminum
insulated support deck suspended from the outer container roof over the inner container. The tanks are
constructed so that both the inner primary and the outer secondary containers are completely self-
supporting and capable of independently containing the stored LNG. The diameter of the outer tank is
about 252 feet, and the height to the top of the dome is about 173 feet above the tank base.

Under normal operating conditions, the inner tank contains the LNG. The outer tank, designed to
contain 110 percent of the full contents of the inner tank, is capable of containing the LNG, as well as the
vapors resulting from release of LNG from the inner container. The space between the inner container and
the outer container is insulated with expanded perlite to allow the LNG to be stored at a temperature of -
256°F while maintaining the outer container at near ambient temperature. The insulation under the inner
container’s base is a cellular glass, load-bearing insulation that supports the weight of the inner container
and the LNG. The outer concrete container is lined on the inside with carbon steel plates as a barrier to
prevent moisture from the atmosphere from reaching the insulation inside the outer container. This liner
also prevents vapor from escaping from inside the tanks during normal operations. The tanks are supported
on a piled foundation system. To increase the safety of the tanks, connections to the tanks are through the
tank roof so that failure of a line would not result in emptying the tank.

2.2.1.2 Truck Unloading and Refrigerant and Condensate Storage

Golden Pass would construct and operate a trucking facility to unload make-up refrigerant (propane
and liquid ethylene) transported to the expansion site for storage and use during the liquefaction process.
Golden Pass anticipates a delivery frequency of less than four trucks per month to the facility. Golden Pass
would store propane in two pressurized storage tanks, each with a maximum capacity of about 200,000
gallons and would store liquid ethylene in a tank with a dedicated refrigerant system. The ethylene
refrigerant storage would have a maximum capacity of 53,000 gallons.

The heavy hydrocarbon removal unit within each of the liquefaction trains would continuously
produce stabilized condensate during the liquefaction process. Golden Pass would construct two low-
pressure storage tanks and a truck loading facility. Condensate would be stored in the tanks prior to pick-
up and delivery to third-party customers by truck (see section 2.2.1.1).
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2.2.1.3 Power Generation

Electrical power would be generated for the Terminal Expansion through use of both high-pressure
and low-pressure steam to drive new steam turbine generators in each of the three liquefaction trains. The
heat recovery steam generators, which obtain heat from the exhaust flue gas from the gas-fired turbines of
the liquefaction trains, would generate steam. Each steam turbine generator would have a power generation
capacity of 100 megawatts (MW).

The existing terminal is connected to the grid by a redundant system of 230-kilovolt (kV) electrical
transmission lines. This system would be used to provide power for backup and startup activities. New
230-kV overhead redundant electrical lines and isolation breakers would be installed within the Terminal
Expansion boundaries to route power from the incoming electrical transmission lines to the Terminal
Expansion facilities. In addition, seven backup, diesel-fired generators to power loads such as air
compressors, uninterrupted power supply, gas and fire detection, emergency/egress and security lighting,
fire pumps, communications, and stormwater pumps if total power outages occur when both grid power
and normal generators are down or unavailable. A new 375,900-gallon diesel storage tank with secondary
containment would be installed in the condensate tank and refrigerant storage area to supply the generators
with fuel.

2214 Supply Dock and Alternate Marine Delivery Facilities
Supply Dock

Golden Pass would construct a supply dock along the western bank of the SNWW, about 2,000 feet
east of the existing Ship Slip, for barge delivery of large equipment, construction materials, and other loads
during construction and operation. The Supply Dock would consist of a barge slip extending about 400
feet into the current shoreline, with a width of about 240 feet. A 350-foot-long bulkhead would be
constructed parallel to the shoreline, starting at the eastern end of the barge slip and extending to the east.
The Supply Dock would be surrounded by a platform supporting crane lift operations and would include
two staging areas, a 125-foot-wide heavy haul road leading from the Supply Dock to the laydown area for
the liquefaction train modules, two permanent marine maneuvering dolphins just outside and northeast of
the mouth of the barge slip, and four private aids-to-navigation.

The three faces of the barge slip would consist of steel sheet piles with reinforced concrete caps
and fendering systems along each of the faces. The sheet pile bulkhead would be backed with an offloading
platform along all three sides of the slip. The offloading platform would be a pile-supported, reinforced
concrete deck extending about 60 feet from the face of the bulkhead. The purpose of the offloading platform
is to accept the loads from cranes used to unload barges and the loads of self-propelled module transporters
used during the roll-off of major equipment from the barges without affecting the sheet pile bulkhead.

The bulkhead section that would be parallel to the shoreline on the east side of the barge slip would
consist of a sheet pile system tied to a conventional A-frame deadman structure.

At each of the two seaward corners of the Supply Dock slip, Golden Pass would install a
maneuvering dolphin that would be used by tug/barge combinations during maneuvers into and out of the
barge slip. The maneuvering dolphins would be monopile structures outfitted with a fendering wrap to
absorb the energy of barges when they come into contact.

Golden Pass would install private aids-to-navigation in the vicinity of the 19.6-foot contour North
American Vertical Datum of 1988 (NAVD 88) at the eastern and western limits of the area to be dredged
in order to provide visual reference to vessel operators entering and leaving the Supply Dock area of the
safe limits of water depth. The aids-to-navigation would be non-lighted floating buoys moored to the sea

Proposed Action 2-8



floor with concrete deadweights and mooring chains. The buoys would be used only during construction
and would be removed upon completion of construction.

Figure 2.2-1 provides a conceptual design for the Supply Dock. The barge slip would require
dredging to a depth of -20 feet NAVD 88. Golden Pass would remove a total of about 305,750 cubic yards
(yd®) of material from a 13.2 acre area to construct the Supply Dock. About 22,000 yd? (2.2 acres) would
be removed via mechanical excavation from the terrestrial portion of the Supply Dock site, and about
283,750 yd® would be removed by dredging.

During construction of the Terminal Expansion, about two to three barges per day would deliver
loads to the Supply Dock for the first 2 years, followed by one barge per day in years 3 and 4, and two
barges per week after year 4 through the end of construction. A total of about 3,300 barges are anticipated
to use the Supply Dock during construction. The Supply Dock would be designed primarily for construction
support but would remain in place after construction to support operations.

Use of a Barge as a Docking Facility during Construction

Prior to commissioning of the Supply Dock, barges would deliver materials (e.g., soil and piping)
to the Terminal Expansion site at an unimproved barge landing site located in an access channel. The
unimproved barge landing site would be along the shoreline immediately west of the Supply Dock and east
of the terminus of the existing shoreline protection revetment. Golden Pass would dredge or excavate the
access channel about 14 feet deep and 200 feet wide parallel to the SNWW shoreline and position a barge
within that area to be used as a floating dock. Delivery barges would be towed to the site and moored or
held in place by an assist tug. Equipment and material would be offloaded from the barges and transported
to storage areas or work sites. Golden Pass would place a ramp from the shoreline to each barge, to allow
trucks to drive down to the barges and be loaded while on the barge or the ramp. In addition, Golden Pass
would perform a slope stability survey at the barge landing site and make improvements to the shoreline,
as needed, so that in some cases delivered materials could be placed on the shoreline during the transfer
process.

Golden Pass would continue to use the barge landing site after completion of the Supply Dock to
alleviate any construction-related marine traffic at the Supply Dock. The access channel would be dredged
or excavated on an as-needed basis for the duration of construction of the Terminal Expansion. Golden
Pass proposes to dispose of dredged material in one of two dredged material placement areas (DMPAS)
managed by the COE and located within 6 miles of the Terminal Expansion on the SNWW. Selection of
the specific DMPA to be used would depend on factors such as the available volume of disposal area within
the DPMA at the time of dredging, coordination with the COE, and the results of testing for contaminated
sediments within the dredged materials.

Barges would access the Supply Dock during construction and operation using several potential
transit routes before entering Sabine Pass and the SNWW. Transit routes are described further in
section 4.9.6.1.
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Use of Existing Ship Slip during Construction

Golden Pass may use the existing Ship Slip for delivery of granular materials (i.e., soil and sand)
prior to construction of the Supply Dock. This would require installation of four temporary mooring
dolphins and four temporary breasting dolphins®® that would be used to moor the transport ships within the
Ship Slip. Additionally, two permanent mooring dolphins and four permanent breasting dolphins would be
installed, all of which would remain in place during operation. Materials would be offloaded from barges
or other support vessels and transported to storage areas or work sites.

2215 Modifications to Existing Terminal Facilities

Several minor modifications to the facilities at the existing terminal are proposed as part of the
Terminal Expansion. These modifications consist of the following:

e installation of three BOG compressors within the footprint of the existing terminal;

o replacement of two existing pumps in each of the five LNG storage tanks with a larger
operations pump and a larger spare pump to meet the LNG loading requirements;

o replacement or repurposing of some LNG tank piping to facilitate LNG loading operations;

o modification of the existing LNG transfer arms on the marine berths to allow for loading of the
LNG vessels;

e installation of a total of eight temporary marine dolphins (four mooring dolphins and four
breasting dolphins) along the south head of the existing Ship Slip to facilitate transfer of
granular materials during construction;

e installation of a total of six permanent marine dolphins (two mooring dolphins and four
breasting dolphins) along the east and west marine berths of the existing Ship Slip to facilitate
potential future expansion of the facilities for LNG barge loading;

o replacement of a vent with a low-pressure flare;

o relocation of the controls and operations building to serve as a joint control room with the
Terminal Expansion;

o modification of existing pipeline metering; and
e potential modification of the existing firewater system to accommodate facility changes
associated with the Terminal Expansion.

2.2.1.6 Associated Infrastructure

Infrastructure associated with the Terminal Expansion would include improvement of the access
roads, installation of four new outfall pipes, expansion of the existing storm protection levee, additional
shoreline protection systems, and construction of new firewater intake facilities.

Access Roads

There are currently two access roads to the existing terminal: the paved main entrance road that
enters the facility from the west and a road with a crushed-rock (limestone) surface that enters the facility
from the south from SH-87. Golden Pass would realign the main entrance road and pave it to a width of

13 Mooring dolphins are used to “moor” or fasten a vessel at the Ship Slip—Ilines extend between the vessel and the mooring
dolphins to keep the vessel in place. Breasting dolphins serve to absorb impact from a vessel that is mooring at the Ship Slip
so that the pier or dock that the vessel is mooring adjacent to is not damaged by the vessel.
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30 feet. Golden Pass does not anticipate improvements for the existing portion of the main entrance access
road that does not need to be re-aligned.

The crushed-rock south-entrance access road from SH-87 would be resurfaced or topped with
additional crushed rock; the road would not be widened. Golden Pass would clear the existing drainage
ditches along the road of overgrowth.

Outfall Pipes

Four new outfall pipes would be installed:

a 36-inch-diameter clean stormwater pipe;

an 8-inch-dimeter treated sanitary wastewater pipe;

a 4-inch-diameter treated wastewater pipe; and

a 4-inch-diameter treated process wastewater pipe.

The clean stormwater, treated sanitary wastewater, and treated wastewater outfall pipes would be
generally collocated along the existing shoreline to the east of the Supply Dock. They would extend beneath
the new revetments described below into the SNWW a distance sufficient to provide a clear discharge point
relative to the natural grade of the embankment (i.e., about 100 feet for the clean stormwater pipe, 150 feet
for the treated sanitary wastewater pipe, and 175 feet for the treated wastewater pipe). The treated process
wastewater outfall pipe would be located at the north end of the east berth within the existing Ship Slip.
The outfall would be fastened to a piling at a water depth of -15 feet (NAVD 88). The locations of the
outfall pipes are depicted in figure 2.0-2.

Storm Protection Levee

Golden Pass would expand the storm protection levee system to accommaodate the new liquefaction
facilities and the MP 1 Compressor Station. The majority of the expanded storm protection levee would be
an earthen trapezoidal design, about 10 feet wide at the crest of +16 foot (NAVD 88) elevation. The levee
would have a 2.5:1 (horizontal: vertical) slope, with rip-rap armoring on the side facing the SNWW and
grass covering all other sides. In addition, Golden Pass is considering removing portions of the existing
levee system that would be made obsolete by installation of the new Terminal Expansion storm protection
levee system. Removal of these “interior” levee structures would promote access within the new facility.

One road crossing would be installed along the new western storm protection levee and would cross
it at the crest. One steel roller flood gate, about 30 feet wide, would be installed in the southern portion of
the new levee to allow vehicular access to the Terminal Expansion. The gate would seal at the base sill and
on both sides when closed for storm events. A second flood gate would be installed to allow transport of
construction materials and equipment from the Supply Dock to the new facilities via the heavy haul road.
This flood gate would be in the vicinity of the Supply Dock in the northeast portion of the new levee. It
would be a steel roller gate about 125 feet wide that would also seal along the sill and on both sides when
closed for storm events.

Shoreline Protection

Golden Pass would expand the existing shoreline protection system by constructing about
5,500 feet of new rock revetment to stabilize the actively eroding shoreline. The new shoreline protection
would extend about 1,400 feet west of the existing Ship Slip and 4,100 feet east of the existing Golden Pass
Import Terminal site (see figure 2.2-1). This would not include the length of shoreline where the Supply
Dock and adjacent bulkhead would be located. This system would be installed to stabilize the eroding
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shoreline and provide greater than 25-year storm protection. In general, the shoreline protection would
include an armor stone layer about 4 feet thick and an 18-inch-thick stone bedding layer and geotextile
fabric. Revetment slopes would be designed to a slope of 3:1 and a toe side slope of 2:1. In some areas, a
2-foot-thick layer of smaller rip-rap would be extended to the existing grade on a slope of 2.5:1.

Firewater Intake Facilities

Golden Pass would construct a new firewater pump and intake pipeline and associated structures
to replace the existing emergency backup firewater intake system. The location of the intake system is
depicted in figure 2.0-2. The new system would be used for both the existing and new facilities at the
terminal. The new firewater pump would be within a reinforced concrete vault, about 20 feet wide and
25 feet long, sited on land adjacent to the eastern LNG carrier berth. The system would include a 60-inch-
diameter pipe that would extend offshore from above grade at the pump structure to the point where the
invert elevation of the pipe (i.e., the elevation of the inside bottom of the pipe) would be at about -15 feet
(NAVD 88). This would provide about 10 feet of water above the top of the pipe at the inlet point. The
inlet end of the firewater intake pipe would be fitted with double screens to prevent debris from entering
with the water. Golden Pass anticipates that the flow rate for the firewater intake pipe would be 4,500
gallons per minute (gpm) to support operation of an individual firewater pump. Assuming an effective flow
area of about 19.6 square feet for the 60-inch-diameter pipe, the intake water velocity is expected to be
about 0.5 foot per second.

The pipeline would be supported by three, three-pile jacket structures situated between the water
inlet end of the pipe and the point where the pipe penetrates the cut slope of the eastern LNG berth. The
top of the support structures would be established at an elevation of about +5 feet (NAVD 88) and topped
with a jacket cap that would tie the three jacket structures together and serve as the support mechanism for
a walkway and a recycle discharge line between the shoreline and the end of the intake structure. The
walkway on the jacket cap would be constructed of structural steel and steel bar grating, and extend from a
reinforced concrete abutment installed on land where the cut slope begins from the existing grade elevation
(about +8 feet [NAVD 88]) to the end of the firewater intake pipe. Golden Pass would install a service
platform at the end of the walkway to accommodate periodic cleaning of the intake pipe screens. The
platform would be constructed on the outermost pipe support structure and would be about 10 feet wide.

Some of the associated infrastructure improvements would require placement of fill material in
wetlands. The anticipated short- and long-term wetland conversion related to the Terminal Expansion and
individual wetland effects are described in section 4.4.

2.2.2 Pipeline Expansion

Golden Pass proposes to construct and operate new pipeline facilities to enable bi-directional
(north/south) flow capability. The flow capacity would have a maximum rate of 2.7 bcfd of domestic
natural gas to or from the expanded terminal. In addition to a new pipeline loop, construction of the Pipeline
Expansion would include aboveground facilities, access roads, and a pipe storage and contractor yard.

2.2.2.1 Pipeline

The Pipeline Expansion would include about 2.6 miles of new 24-inch-diameter pipeline in
Calcasieu Parish, Louisiana. The expansion would extend from an interconnection with a surface facility
operated by TETCO near MP 63 of the existing Golden Pass Pipeline to a new compressor station near a
surface facility operated by TGP near MP 66 (see figures 2.0-3 and 2.0-4 and appendix B). Golden Pass
would construct its Pipeline Expansion within or parallel and adjacent to the existing Golden Pass Pipeline
right-of-way for 100 percent of the pipeline route. Where feasible, the pipeline would be installed 25 feet
from the existing pipeline.
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The pipeline would be operated at a maximum allowable operating pressure (MAOP) of 1,480 psig,
which is the same as the MAOP of the existing pipeline.

2.2.2.2 Aboveground Facilities

Aboveground facilities associated with the Pipeline Expansion consist of three new compressor
stations, two new pig launchers/receivers,'* one new MLV, and two new tee and tap valves. Additionally,
five existing interconnection facilities and two existing pig traps would be modified.

Compressor Stations

Golden Pass would construct three new compressor stations, with a total of about 120,000 hp, to
facilitate the receipt and delivery of a maximum of 2.7 bcfd of natural gas supply to the Terminal Expansion.
The locations of the compressor stations are depicted in figures 2.0-3 and 2.0-4. The compressor stations
would include manifolds for suction and discharge, vent lines, scrubbers, compressor/driver units, air
coolers, isolation block valves, and associated instrumentation and controls. Back-up power for each
compressor station would be provided by a 500-kilowatt generator powered by natural gas from the
pipeline. As a result, no fuel would be stored at the compressor stations.

The locations of the compressor stations would be as close as is practical to the existing meter
stations and the existing Golden Pass Pipeline. The MP 1 Compressor Station would be immediately
adjacent to the Terminal Expansion near the existing interconnection with the NGPL pipeline. The MP 33
Compressor Station would be near the existing interconnection with the Texoma pipeline. Each of these
two compressor stations would consist of two compressor units, each designed for 60 percent of the
maximum station flow rate of 0.75 bcfd. The MP 1 Compressor Station would have two electrically driven,
5,583-hp turbines and the MP 33 Compressor Station would have two gas-driven, 8,997-hp turbines.

The MP 66 Compressor Station would be near the existing interconnection with the TETCO
pipeline. The station would be designed with both a low-pressure and a high-pressure system. The low-
pressure system would include two gas-driven, 8.475-hp turbines to mix the natural gas stream from the
Transco interconnection (MP 68.5) with the natural gas streams from the TETCO and TGP interconnections
(MPs 66 and 63, respectively). The high-pressure system would use five gas-driven, 15,128-hp turbines to
transport gas at the MP 66 Compressor Station maximum flow rate of 1,900 million standard cubic feet per
day to the existing Golden Pass Pipeline.

Launchers/Receivers and Mainline Valve

The Pipeline Expansion would include a new permanent pig launcher at the TGP interconnection
at about MP 63, and a pig receiver would be installed at the MP 66 Compressor Station. One new MLV
would be installed along the existing Golden Pass Pipeline at about MP 69.6. The MLV would be equipped
with an actuator and control equipment, as needed. One new tap valve would be installed along the existing
Golden Pass Pipeline at about MP 0.8 for discharge from the MP 1 Compressor Station to the existing
pipeline.

Interconnections and Metering Modifications

Modifications would be required at five existing Golden Pass Pipeline interconnections: NGPL
(MP 1), Texoma (MP 33), TGP (MP 63), TETCO (MP 66), and Transco (MP 68.5). The modifications
would entail new valve arrangements to allow for bi-directional flow. Construction of the interconnections

14 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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and metering modifications would occur within the existing fenced and graveled areas, or on land associated
with the existing interconnections and owned by third parties. All other equipment within the existing
metering stations would be maintained to preserve the function of the existing Golden Pass Pipeline.

2.2.2.3 Access Roads

Golden Pass would use four existing roads and two new roads to access the pipeline right-of-way
and the aboveground facilities. Golden Pass would also use private roads to facilitate access for
construction materials and vehicles to the construction right-of-way. Access roads are depicted in
figures 2.0-3 and 2.0-4. Modification of the existing roads would be necessary only for the access road at
MP 66, which would be widened to about 25 feet. All access roads would be maintained for permanent
access after construction. Golden Pass would access the pipe storage and contractor yard (see section
2.2.2.4) using existing interstate and farm roads, with no need for modifications or improvement. The
existing access road leading from the farm road to the pipe storage and construction yard would require
minimal grading and graveling.

2224 Pipe Storage and Contractor Yard

Golden Pass would use one pipe storage and contractor yard during construction. The proposed
site is a tract of industrial land in Orange County, Texas, about 6 miles northeast of MP 33 and about 2 miles
west of the City of Orangefield. The parcel was used in the same capacity during construction of the
existing Golden Pass Pipeline and would be returned to approximately pre-construction conditions after
construction. The site would not be used during operation.

2.3 LAND REQUIREMENTS

The Project would disturb about 1,017 acres of land and open water for construction and 838 acres
for operation. Land requirements for the Project are addressed by component below and summarized in
table 2.3-1.

231 Terminal Expansion

Construction of the Terminal Expansion, including the Supply Dock and modifications to the
existing marine berth, would affect about 919 acres (735 acres of land and 184 acres of open water). All
onshore areas would be graveled or otherwise stabilized to prevent erosion. Operation of the Terminal
Expansion would permanently affect about 783 acres.

2.3.2 Pipeline Expansion

Construction of the Pipeline Expansion and associated facilities would affect a total of about
99 acres of land, with operation affecting a total of about 56 acres (about 11 acres for the permanent right-
of-way for the pipeline and 44 acres for aboveground facilities).
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TABLE 2.3-1

Land Requirements for the Golden Pass LNG Export Project

Facility

Land Affected during
Construction (acres)

Land Affected during
Operation (acres) a

Terminal Expansion

Terminal Expansion

Supply Dock

Access Road

Terminal Expansion Subtotal

Pipeline Expansion

MP 1 Compressor Station and NGPL Interconnection
MP 33 Compressor Station and Texoma Interconnection
Tennessee Gas Interconnection (MP 63)

MP 66 Compressor Station and TETCO Interconnection
Transco Interconnection (MP 68.5)

Calcasieu Loop pipeline

Pipe Storage and Contractor Yards

Additional temporary workspace

Access Roads

Pipeline Subtotal

Project Total

18.0
6.6
918.7

14.2
10.7
11
15.8
3.0
22.0
13.0
10.0
8.6
98.7
1,017.4

761.4
14.8
6.6
782.8

11.0
8.0
11

15.0
0.8

11.0
0.0
0.0
8.5

55.6

838.4

a Acreage listed is within the areas used for construction.

2321 Pipeline Right-of-Way and Temporary Workspaces

Construction and Permanent Right-of-Way

Golden Pass proposes to use a 100-foot-wide construction right-of-way, except in the areas listed
in section 2.6.3.1. The permanent right-of-way would be 50 feet wide. The right-of-way would be within
or parallel and adjacent to the existing Golden Pass Pipeline right-of-way, and 25 feet of the permanent
right-of-way would overlap with the existing 50-foot-wide pipeline right-of-way, resulting in a total
permanent 75-foot-wide right-of-way for the two pipelines. Figure 2.3-1 depicts the typical construction
right-of-way cross-section adjacent to the existing pipeline.
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Additional Temporary Workspace

Golden Pass would require about 10.0 acres of additional temporary workspace (ATWS) for
construction at the compressor stations, wetland and waterbody crossings, and use of the horizontal
directional drilling (HDD) method (described in section 2.6.3.1). HDD would be used between MP 65 and
MP 66 would require about 0.7 acre of ATWS for the entry and exit pits, each of which would measure
about 150 feet by 250 feet. After construction, the surface contours of the ATWS would be returned to pre-
construction conditions and the areas would be allowed to revegetate. The ATWS would not be used during
operation.

2.3.2.2 Aboveground Facilities

Construction of the aboveground facilities would affect a total of about 44.5 acres, of which
35.9 acres would be permanently affected during operation. Table 2.3-1 identifies the land requirements
for the aboveground facilities. The interconnections and appurtenant facilities would be within the
compressor station sites, the existing Golden Pass Pipeline right-of-way, the Pipeline Expansion right-of-
way, or the existing interconnection sites.

2.3.2.3 Access Roads

Golden Pass would use about 8.6 acres of access roads for construction of the pipeline, including
both existing and new access roads. All but one of the access roads would be maintained for permanent
access after construction, resulting in total impacts on 8.5 acres.

2.3.24 Pipe Storage and Contractor Yard

Golden Pass proposes to use 13.0 acres of industrial land as a pipe storage and contractor yard. A
total of 38.7 acres at this site was previously used as a pipe storage and contractor yard (see figure 2.0-1).

24  CONSTRUCTION SCHEDULE

Golden Pass anticipates constructing and placing the Terminal Expansion in service in three phases,
with construction starting in 2016 (assuming receipt of all authorizations and necessary permits). Golden
Pass plans to have the first liquefaction train and associated facilities completed and in service by July 2020.
Construction of the second liquefaction train would begin about 6 months after initiation of construction of
the Terminal Expansion, and construction of the third liquefaction train would start about 6 months after
that, with full service anticipated for the third quarter of 2021.

Golden Pass would begin construction of the Pipeline Expansion in 2018 and anticipates
completion in 2019, prior to completion of the first liquefaction train, with construction taking place over
a period of 15 months. Golden Pass also would construct the compressor stations during that period.

2.5 ENVIRONMENTAL COMPLIANCE

The FERC may impose conditions on any Certificate or authorization it grants for the Project.
These conditions may include additional requirements and mitigation measures recommended in this EIS
to avoid and minimize the environmental impacts that would result from construction and operation of the
Project (see sections 4.0 and 5.3). We will recommend that these additional requirements and mitigation
measures (presented in bold 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 that the Commission requires
Golden Pass to implement the mitigation measures they proposed as part of the Project unless they are
specifically modified by other Certificate or authorization conditions. Golden Pass would incorporate all
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environmental conditions and requirements of the FERC Certificate and associated construction permits
into the construction documents for the Project.

The FERC has established a set of construction and mitigation measures developed in collaboration
with other federal and state agencies and the natural gas pipeline industry to minimize the potential
environmental impacts of the construction of pipeline projects in general. These measures and procedures
are presented in the 2013 FERC Upland Erosion Control, Revegetation, and Maintenance Plan (Plan) and
Wetland and Waterbody Construction and Mitigation Procedures (Procedures).’® Golden Pass has
proposed 30 alternative measures to portions of the FERC Plan and Procedures. The FERC Plan and FERC
Procedures, along with the requested variances are provided in appendices G and H, respectively, and these
alternative measures are addressed in sections 4.2 and 4.3

251 Compliance Monitoring

Golden Pass would employ at least one environmental inspector (EI) for the Project. FERC’s Plan
and Procedures include descriptions of the responsibilities of Els. The Els would be responsible for
ensuring that the environmental obligations, conditions, and other requirements of permits and
authorizations for the Project are met. The Golden Pass’ EI(s) would inspect all construction and mitigation
activities to ensure environmental compliance. The EI(s) may also oversee cultural resource and/or
biological monitoring and evaluate construction impacts on resources as specified in this EIS.

We would also conduct field inspections during construction. Other federal and state agencies may
also conduct oversight of inspection to the extent determined necessary by the individual agency. After
construction, we would continue to conduct oversight inspection and monitoring during operation of the
Project to ensure successful restoration. Additionally, the FERC staff would conduct bi-annual engineering
safety inspections of the LNG facility operations.

252 Environmental Training

Golden Pass would require that its contractors be familiar with the requirements of all
environmental permits and comply with all federal, state, and local environmental regulations and
ordinances that apply to construction of the facilities, including restoration of areas temporality disturbed
during construction. This would be accomplished by implementation of a training program that would
ensure the following:

e Qualified environmental training personnel would provide training sessions regarding the
environmental requirements applicable to the trainees’ activities.

e All individuals would receive environmental training before beginning work.
e Adequate records regarding the training program would be kept.

o Refresher training would be provided as needed to maintain a high awareness of environmental
requirements.

15 The FERC Plan can be viewed on the FERC Internet website at http://www.ferc.gov/industries/gas/enviro/plan.pdf. The
FERC Procedures can be viewed on the FERC Internet website at http://www.ferc.gov/industries/gas/enviro/procedures.pdf.
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26  CONSTRUCTION PROCEDURES

Golden Pass proposes the following construction methods, which include measures intended to
avoid or minimize environmental impacts during construction.

2.6.1 Terminal Expansion
26.11 Site Preparation

Initial site preparation would include expansion of the storm protection levee system. Expansion
of the existing storm protection levee would entail extending the existing levee system to also encompass
the Terminal Expansion. The expanded levee would have a height of 16 feet above mean lower low water
(thereby exceeding the 100-year flood level). Golden Pass would modify the existing terminal’s stormwater
management system to account for the increased area within the levee. Some land within the levee would
be maintained and used for equipment storage and turn-around support. Some portions of the existing storm
protection levee system would not be modified, although Golden Pass is considering removing portions of
the existing levee system that would be inside the expanded portions of the levee system after the storm
protection levee expansion is complete.

Site preparation of the Terminal Expansion site would include clearing of all construction work
areas of shrubs, trees, and other obstructions. In accordance with FERC’s Plan, Golden Pass would install
temporary erosion controls immediately after initial disturbance of the soil to minimize erosion and
maintain these controls throughout construction or until permanent erosion control measures are installed.
The site would be graded and filled where necessary to create a reasonably level working surface to allow
safe passage of construction equipment and materials. Golden Pass would use about 2.5 million yd® of
imported fill, consisting of rock, soil, and crushed limestone, to establish the desired grade level for the
Terminal Expansion site. An additional 1.0 million yd® of fill would be used for an expansion of the existing
terminal’s storm protection levee.

Initial site preparation for expansion of the shoreline protection system would entail clearing and
grading the shoreline where the new revetment would be installed. The construction methods for the
revetment are described in section 2.6.1.7.

2.6.1.2 Terminal Piping and Equipment Installation

Concrete and fill material would be delivered to the site on an as-needed basis, thus precluding the
need for on-site batching or storage. The major equipment for the liquefaction trains and other systems
would require specialized materials, equipment, and construction technigques; some of this equipment would
be prefabricated at off-site specialty manufacturing and prefabrication locations. All foundations for major
equipment and structures would be placed on pile foundations.

Upon completion of the site preparation activities, Golden Pass would initiate construction of the
foundations, pipe racks, liquefaction trains, flares, major mechanical equipment, buildings, process and
utility piping, electrical components, and instrumentation. Underground piping would be installed first.
Golden Pass would install any necessary underground pipe and utilities (e.g., electrical conduits) about 3
feet below the finish grade. This would be followed by construction of foundations, including piling
necessary for the buildings, major equipment, and pipe racks. Next, the pipe racks would be completed,
followed by installation of process and utility piping and cable trays; setting of the major equipment; and
establishment of piping, electrical, and instrumentation tie-ins.

About 25,000 piles would be required for the Terminal Expansion, including about 100 offshore
piles for the firewater intake trestle (see section 2.6.1.9). The types of piles used would include steel pipe
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piles, precast concrete piles, and potentially displacement piles. The depths to which the piles would be
driven would range from 100 to 150 feet, depending on the load and pile capacity required. The steel and
precast concrete piles would initially be driven using a vibratory hammer pile driver until refusal, then
driven to final depth using a hammer pile driver. Displacement piles would be drilled.

Upon completion of the piping systems, Golden Pass would ensure the integrity of the pipes
through non-destructive and hydrostatic or pneumatic testing in compliance with the applicable codes
governing pipe design. The source of the hydrostatic test water would either be municipal supplies or
purchased water. Prior to discharge, Golden Pass would test the hydrostatic water in accordance with the
Railroad Commission of Texas’ (RCC) Hydrostatic Test Water Discharge Permit, which requires testing
for pH, and oil and grease, as well as monitoring of the discharge water for visible sheen.

After hydrostatic testing is completed, instrumentation and electrical loop testing and pre-
commissioning activities would be completed.

2.6.1.3 Existing Ship Slip

Annual maintenance dredging would continue to be conducted at the existing Ship Slip as
authorized by an existing COE permit. However, during construction of the Terminal Expansion, Golden
Pass would use dredged material from maintenance dredging of the existing Ship Slip for wetland
mitigation (see section 4.4). Following this one-time use of dredged material, any other maintenance
dredging materials from the existing Ship Slip would be disposed of as required in Golden Pass’ existing
COE permit.

2.6.1.4 Supply Dock

Golden Pass would install the Supply Dock during the early stages of construction to allow for the
transfer of large equipment and significant volumes of materials to the Terminal Expansion construction
site. The Supply Dock barge slip would be dredged and excavated out of the unimproved shoreline about
2,000 feet east of the existing Ship Slip and within the property boundary of the existing terminal. The
design depth at the front face of the barge slip would be -20 feet (NAVD 88), resulting in the excavation of
about 305,750 yd® of substrate. About 22,000 yd® of substrate would be removed via mechanical excavation
from the landward edge of the barge slip, and the remaining 283,750 yd?® would be removed via hydraulic
dredge from a barge at the seaward edge of the barge slip. Golden Pass would dispose the dredged
sediments in accordance with the requirements of its pending COE permit. About 800 precast concrete
piles would be installed to support the Supply Dock platform and bulkhead. The piles would be driven to
depths ranging from 100 to 150 feet, depending on load and pile capacity requirements. The piles would
initially be driven using a vibratory pile driver until refusal, then driven to final depth using a hammer pile
driver. Golden Pass anticipates installing the majority of the piles using shore-based equipment, with about
10 piles situated offshore and driven from a barge.

The heavy haul road extending from the Supply Dock would be about 125-feet-wide and 3,700-
feet-long. It would be constructed with an 18-inch-deep stone base and a geotextile fabric lining.

2.6.15 Site Restoration

All construction areas, including construction laydown areas but not including the over-water
workspace within the SNWW, would be graveled or otherwise stabilized to prevent erosion. The graveled
areas in the area enclosed by the storm protection levee system would remain in a graveled state after
construction, and the permanent operational footprint within the terminal property boundary would be
gravel or asphalt. Construction workspace outside of the bounds of the storm protection levee would be
allowed to revegetate naturally, in accordance with FERC’s Plan and Procedures.
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2.6.1.6 Breasting and Mooring Dolphins

The four new breasting dolphins at the existing Ship Slip would consist of three-pile, jacketed pipe
structures outfitted with panel fender systems to absorb the berthing energy of the vessel. The piles would
be large-diameter, concrete-filled steel pipe pile with a pipe bollard cast into the top of the dolphin.
Construction of the breasting and mooring dolphins is anticipated to be conducted using conventional
marine-based equipment, including barge-mounted cranes and pile driving hammers (vibratory and/or
impact hammers). The breasting and mooring dolphins would be removed down to the mudline when
construction is completed.

2.6.1.7 Storm Protection Levee Installation

After any required grubbing, geogrid and/or geotextile fabric would be placed along the footprint
of the levee. Golden Pass’ current engineering design recommends that lime-stabilized clay material be
placed from elevation +1 foot above grade to elevation +5 feet above grade. Lime-stabilized clay material
would be transported by dump truck, and rollers would spread and compact the clay material in about 8- to
12-inch-high lifts.

Once the levee height reaches +5 feet above grade, the levee material would transition to clay fill.
As the levee height increases, Golden Pass would establish dump on/off-ramps for use by the dump trucks
depositing the clay fill. Golden Pass anticipates that the levee would be constructed in segments about
1,000-feet-long. To ensure the integrity of the levee, some overlapping of the lifts would be required
(similar to laying bricks, where the joints do not line up). An access road along the levee interior and/or
exterior may be required for trucks to complete the return cycle. This iterative cycle of dumping material,
spreading, and compacting would continue until the design elevation of +16 feet (NAVD 88) is reached.

Modifications to the existing levee system would focus on ensuring that the levee height is
maintained at the design elevation of +16 feet (NAVD 88). The existing levees are relatively narrow at the
top, precluding travel by trucks and other heavy machinery. Thus, any modifications to the existing levee
system would be conducted with smaller machinery and hand-held equipment. The tops of the existing
levees would be scarified to ensure bonding of new clay material. Once material is placed, it would be
compacted in place until the design elevation of +16 feet (NAVD 88) is met.

The materials required for the storm protection levee would be obtained from commercial borrow
sources. Prior to construction, Golden Pass would identify the commercial borrow material source(s) based
on the fill material specifications.

2.6.1.8 Revetment Installation

Initial site preparation would result in a total of about 60,000 yd® of material being removed from
the shoreline. About 45,000 yd® of imported material, consisting of about 60,000 tons of armor stone and
30,000 tons of bedding stone, would be used for new revetment construction. At some locations, an
additional 5,000 tons of stone would be required for rip-rap at the top of the graded slope.

Revetment construction could be accomplished either from upland areas using land equipment or
from the water using marine equipment, or by a combination of the two. The upland construction method
would require stone materials to be trucked to the site. Sources of quality stone materials are not available
near the Project site; potential stone sources for the upland construction method are in the Austin, Texas
area, and stone materials would be transported by truck or rail to Port Arthur. Equipment used to construct
the revetment from the upland areas would likely include excavators, front end loaders, and dump trucks.
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Revetment construction using marine equipment and delivery of stone materials via barges is also
feasible and common in the Sabine River area. The marine construction method would require dredging
temporary channels (east, central and west float channels and the access channel) roughly parallel to the
shoreline in order to allow the marine equipment to reach the shoreline. Marine equipment used to construct
the revetment would likely include construction crane barges, excavators, and material barges. Golden Pass
estimated the maximum volume of dredged material from the temporary float and access channels to be
about 150,000 yd®. Golden Pass would dispose the sediments excavated in accordance with the
requirements of its pending COE permit.

Considering the high erosion rates, steep embankments, and variable nature of the shoreling,
Golden Pass would determine the specific construction methods based on the conditions of the shoreline at
the time of construction. Access and equipment staging sites would be identified and submitted for agency
approval prior to commencement of construction. Final staging areas and construction methods would
depend on contractor needs and permit conditions.

2.6.1.9 Outfall Pipes

As noted in section 2.2.1.7, three of the four new outfall pipes would be generally collocated east
of the Supply Dock and would extend beneath the new shoreline protection revetment into the waterway.
Using anchor bolts, Golden Pass would found the offshore end of the each outfall pipe on a reinforced
concrete pad installed within the waterway. The pads would be installed from the shoreline. In addition, a
concrete mattress would be installed over the exposed portion of each outfall pipe to enhance the lateral
stability of the pipe and protect it from debris. Warning markers would be installed adjacent to the exposed
portion of each outfall pipe. The fourth outfall would be collocated with the eastern berth of the Ship Slip
at a depth of -15 feet (NAVD 88).

2.6.1.10 Firewater Intake Facilities

The firewater intake pipe would be installed using conventional trenching methods coupled with
cofferdams in the offshore portions where it penetrates the cut slope for the eastern LNG carrier berth.
From the point where it penetrates the cut slope, it would be supported by three, three-pile jacketed
structures. The center vertical pile would be driven first. The jacket would be placed on the pile and
secured in place. Once the jacket is secured, the two piles on opposite sides of the center pile would be
placed through their jacket sleeves and driven. The outer two piles would be battered piles to provide lateral
stability for the intake pipe. The support structures would be installed using a work barge outfitted with a
crane and a pile driving hammer. The top of the support structures would be established at an elevation of
about +5 feet (NAVD 88) and topped with a jacket cap to connect the tops of the jacket structure. About
100 piles would be needed to construct the facility.

2.6.2 Pipeline Expansion

Golden Pass would construct the pipeline and associated facilities in accordance with FERC’s Plan
and Procedures, and in compliance with the requirements of 49 CFR 192 (Transportation of Natural and
Other Gas by Pipeline: Minimum Federal Safety Standards). Key aspects of construction are described
below, and figure 2.6-1 depicts the typical pipeline construction sequence.
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2.6.2.1 Marking the Right-of-Way

Prior to clearing the right-of-way, a civil survey crew would stake the centerline of the pipeline
route and the boundaries of the construction right-of-way. Golden Pass would contact the “Call before You
Dig” or “One Call” system to verify and flag utilities along the construction right-of-way and would flag
environmentally sensitive areas (e.g., wetlands).

2.6.2.2 Clearing and Grading

Golden Pass would clear and grade the construction right-of-way and ATWS where necessary to
provide a relatively level surface for trench-excavating equipment and movement of other construction
equipment. This would include clearing brush, trees, and roots. Golden Pass would preserve natural
drainage patterns to the extent practical and would install temporary erosion controls immediately after
initial disturbance of the soils where necessary to minimize erosion. The temporary erosion control
measures would be maintained during construction.

Where fences cross the right-of-way, they would be cut, braced, and temporarily fitted with gates,
to permit passage of construction equipment while maintaining current livestock barriers and to limit public
access to the right-of-way.

2.6.2.3 Trenching

In upland areas, Golden Pass would install the majority of the pipeline using conventional open-
cut methods, which typically include the steps described below. Specialized construction procedures, such
as those used for installation of the pipeline across wetlands, are described in section 2.6.3.

The trench would be excavated to a depth that would allow coverage of the pipeline to meet or
exceed DOT standards at 49 CFR 192.327. Typically, the trench would be about 8 feet deep (to allow for
about 3 feet of cover), about 12.5-feet-wide in stable soils, and up to 25-feet-wide at the top in unstable
(e.g., high water content) soils. Additional trench width may be required to maintain the stability of trench
walls for the safety of pipeline workers and equipment. Excavated material would be stored on the right-
of-way next to the trench, on the opposite side of the working area. No blasting is anticipated for pipeline
installation.

In cultivated or rotated agricultural lands, and in some other areas as requested by the landowner,
Golden Pass would excavate a maximum of 12 inches of topsoil and maintain it in stockpiles that would be
separate from the stockpiles of excavated subsoil.

To manage stormwater surface flow, Golden Pass would leave gaps in the stockpiled excavation
materials and use diversion structures to manage cross drainage needs. Gaps in windrowed spoil (and
topsoil piles) would allow surface water to migrate across the construction right-of-way to minimize up-
gradient flooding and downstream sedimentation. Gaps would be left at regular intervals or where
appropriate due to site conditions. Where stormwater runoff flows are a concern, Golden Pass may install
flume pipe (i.e., appropriately sized pipe constructed of steel, polyvinyl chloride [PVC], or other appropriate
material) or diversion berms or ditches to direct stormwater across the trench and away from the
construction right-of-way.

On sloping terrain, Golden Pass may use soft and hard trench plugs to prevent water from scouring
the bottom of the trench line. Both types of plugs would be made of earthen material: soft plugs would be
excavated prior to backfill and the material re-compacted in the trench; hard plugs would not be excavated
prior to backfilling.
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2.6.2.4 Pipe Stringing, Bending, and Welding

Golden Pass would deliver pipe segments to the construction right-of-way and string the pipe
segments, which would involve positioning pipe sections on temporary supports along the prepared right-
of-way parallel to the centerline of the trench. Pipe sections would be strung on the working side of the
trench for bending, welding, coating, and lowering-in operations and the associated inspection activities.

Field bends of the pipe would follow the natural grade and direction changes of the right-of-way
and would be accomplished using a mechanical pipe bending machine. Where sharp bends of pipe are
required, the bends would be made at the manufacturing plant. Following stringing and bending, the ends
of the pipe sections would be aligned and welded together. All welding would be conducted by qualified
welders as specified in 49 CFR 192. Golden Pass would visually inspect and test the welds to ensure
structural integrity using non-destructive examination methods such as radiography (x-ray) or ultrasonic
testing. Golden Pass would repair or replace any welds that do not meet DOT’s safety standards in 49 CFR
192. Golden Pass would maintain records of welds, including repairs and cut-outs, that contain the
identification serial number, weld location, date produced, and names of welders.

A factory-applied, fusion-bonded epoxy external coating would cover and protect the delivered
pipe sections from corrosion. After welding, Golden Pass would coat the ends of the pipe at all joints with
a material compatible with the factory-applied coating in preparation for installation. Golden Pass would
then inspect the coating, both visually and electronically, and repair any damaged coating prior to lowering
the pipe into the trench.

2.6.25 Lowering-in and Backfilling

Prior to lowering the pipeline into the trench, Golden Pass would remove debris and foreign
material and dewater the trench as necessary. Golden Pass would pump accumulated groundwater or
rainwater from the trench to stable upland areas in accordance with applicable federal, state, and local
permitting requirements and FERC’s Procedures. If necessary, dewatering effluent would pass through
sediment filters and energy-dissipating devices to minimize sediment deposition and scour.

Golden Pass would lower the pipeline into the trench using sideboom tractors working in unison to
avoid buckling of the pipe. Trench breakers would be installed, where appropriate, to prevent subsurface
erosion and flow of water between the trench and crossed wetlands or near-surface groundwater.

After the pipeline is lowered into the trench and adequately protected, backfilling would begin.
The trench would be kept open the minimum time necessary, subject to construction contractor plans,
weather, and the duration of the weld testing. Golden Pass would use previously excavated materials to
backfill the trench. If the excavated material has significant amounts of rock that could damage the pipe
coating, Golden Pass would install a rock shield, obtain commercial fill for padding, or separate rocks from
suitable material from the excavated trench spoil. Any excess rock deemed unsuitable for backfill would
be disposed of in accordance with applicable regulations and landowner requests. Topsoil would not be
used for padding. In areas where topsoil has been segregated, Golden Pass would place the excavated
subsoil into the trench first and top it with the topsoil. Backfilling would occur to existing grade or higher
to accommodate future soil settlement.

2.6.2.6 Hydrostatic Testing

Once installation and backfilling are completed, Golden Pass would hydrostatically test the pipeline
in accordance with DOT safety standards (49 CFR 192) to verify its integrity and ensure its ability to
withstand the MAOP. Hydrostatic testing consists of installing a hydrostatic test cap and manifold, filling
the pipeline with water, pressurizing the pipeline to 125 percent of its MAOP, and maintaining that test
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pressure for a minimum of 8 hours. If the pipeline is tested in segments, Golden Pass proposes that the test
water may be pumped to the next pipe segment for use in testing, or the water may be discharged within
the construction right-of-way through an energy-dissipating device, or discharged as otherwise directed by
permit stipulations. Prior to discharge, Golden Pass would test the hydrostatic water in accordance with
the LDEQ’s Hydrostatic Test Water Discharge Permit, which requires testing for oil and grease and pH,
and monitoring of the discharge water for visible sheen.

If either leaks or loss of pressure are detected during the test, Golden Pass would excavate, remove,
replace, and re-test the flawed segment. Section 4.3.2.2 provides additional information on hydrostatic
testing.

2.6.2.7 Pre-Commissioning

After completion of hydrostatic testing, Golden Pass would clean and dry the pipeline with pigs
that would be propelled using compressed air. The pipeline would then be packed with nitrogen or other
appropriate gas that would remain in place until the pipeline is put into service.

2.6.2.8 Cleanup and Restoration

After the trench is backfilled, Golden Pass would compact the trenchline with tracked construction
equipment to minimize settling and would remove all remaining debris, surplus materials, and temporary
structures and dispose of them in accordance with applicable federal, state, and local regulations. Golden
Pass proposes to finish grade and restore all temporarily disturbed areas as closely as practicable to pre-
construction contours within 20 days after backfill as specified in FERC’s Plan, depending on weather
conditions. During this phase, Golden Pass would also install permanent erosion control measures in
accordance with FERC’s Plan and Procedures.

Golden Pass would reseed the right-of-way after pipeline installation in accordance with FERC’s
Plan. We would inspect the right-of-way after the first and second growing seasons to determine the success
of revegetation. Golden Pass would implement additional restoration measures if deemed necessary by the
FERC and/or other federal, state, or local agencies.

Finally, Golden Pass would install pipeline markers and/or warning signs along the pipeline
centerline at line-of-sight intervals to identify the pipeline location, identify Golden Pass as the pipeline
operator, and provide telephone numbers for emergencies and inquiries. In accordance with 49 CFR 192,
Golden Pass would install a cathodic protection system to prevent or minimize corrosion of the buried
pipeline and aboveground facilities. The cathodic protection system impresses a low-voltage current on
the pipeline to offset natural soil and groundwater corrosion potential.

2.6.3 Special Construction Procedures
2.6.3.1 Waterbody and Wetland Crossings

Three minor waterbodies would be within the Pipeline Expansion impact area: two roadside
ditches and an agricultural ditch. The roadside ditches would be permanently filled. The agricultural ditch
would be crossed using an open-cut method. The special methods Golden Pass would use to cross
waterbodies and wetlands are described below.

Open-cut Waterbody Crossing Method

It is expected that the agricultural ditch at about MP 64 of the Pipeline Expansion will contain water
at the time of crossing. In this case, Golden Pass would use the wet open-cut method in accordance with
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FERC’s Procedures. This method installs the pipeline while water flows through the construction work
area. Golden Pass would operate the equipment from the banks of the waterbody. Spoil removed from the
trench would be placed back into the pipe ditch after the pipe is installed, and excess spoils would be
smoothed over the bottom surface. If the waterbody has no perceptible flow at the time of the crossing,
Golden Pass would use upland construction techniques to cross the area (see figure 2.6-2).

Wetland Trenching Methods

Golden Pass would construct the pipeline and associated facilities across wetlands in accordance
with applicable federal and state permits and its Procedures. Site-specific crossing procedures to install the
pipeline across wetlands would vary based on the level of soil stability and saturation encountered during
construction. Construction procedures to cross unsaturated “dry” wetlands would be similar to those used
in dry, upland areas, with topsoil being segregated from the subsoil (see figure 2.6-2). If standing water or
saturated soil conditions are present, mats would be installed within workspaces to prevent rutting and
mixing of the topsoil and subsoil (see figure 2.6-3). Golden Pass would limit construction equipment
operating in wetland areas to that necessary to clear the construction right-of-way, dig the trench, fabricate
and install the pipeline, backfill the trench, and restore the construction right-of-way.

Golden Pass would use a 75-foot-wide construction right-of-way through wetlands, where
practical. Additionally, the construction right-of-way would overlap the existing Golden Pass Pipeline
right-of-way, as the centerline of the new pipeline loop would be within 25 feet of the existing Golden Pass
Pipeline, unless unforeseen constraints would adversely affect the stability of the existing pipeline.

In wetlands, Golden Pass would clear the entire construction right-of-way of vegetation by
mechanical cutting or by hand, then grade it where necessary, to create a level and safe working surface for
construction equipment. In accordance with FERC’s Procedures, Golden Pass would minimize the length
of time that topsoil is segregated and the trench is left open in wetlands.

For areas where existing natural gas infrastructure is immediately adjacent to wetlands, Golden
Pass requested an alternative measure to allow ATWS to be within 50 feet of wetlands in order to collocate
the Pipeline Expansion with the existing infrastructure (see section 4.3.2).

Where wetland soils are inundated, the pipeline may be installed using the push-pull technique.
This technique involves stringing and welding the pipeline outside of the wetland and excavating the trench
through the wetland using a backhoe supported by equipment mats. The water that seeps into the trench
would be used to “float” the pipeline into place together with a winch and flotation devices that would be
attached to the pipe. After the pipeline is floated into place, Golden Pass would remove the floats, and the
pipeline would sink into place. After the pipeline sinks to the bottom of the trench, a trackhoe working on
equipment mats would backfill the trench and complete any additional cleanup that is required.
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Horizontal Directional Drilling Method

The pipeline route crosses a wetland in the vicinity of Starks Big Woods Road between MP 65 and
MP 66 of the existing pipeline. Starks Big Woods Road, several other private roads, and the adjacent
wetland would be crossed using the HDD method. The HDD crossing would begin at MP 65 and extend
about 4,800 feet horizontally.

The HDD method is a trenchless crossing method used to avoid direct impacts on sensitive
resources (such as wetlands) by conducting a deep bore beneath them. This method requires specialized
equipment and personnel and has four general steps: (1) placement of guide wires over the anticipated path
of the drill; (2) drilling a pilot hole on an arc-shaped path that typically extends between 30 and 50 feet
beneath the sensitive resource; (3) enlarging the pilot hole with a series of reamers to accommodate the
pipeline; and (4) pulling a pre-fabricated section of pipe through the hole. The HDD method involves an
entry and exit pit on each side of the crossing, each of which would have an area of about 150 by 250 feet.
The initial step of placing HDD guide wires over the path of the drill may require minor hand clearing of
woody vegetation and/or branches. A pilot hole would be drilled under the wetlands and road. The head
of the pilot drill string contains a pivoting head that can be controlled by an operator as the drill progresses.
Typically, the pilot hole would be directed downward at an angle until the proper depth is achieved, then
turned and directed horizontally for the required distance, and finally angled upward back to the surface.
Throughout the process of drilling and enlarging the hole, a mud slurry (consisting of bentonite and water),
would be pressurized and pumped through the drill stem to lubricate the drill bit, maintain the hole, and
remove drill cuttings. Bentonite is a commercial name for a nontoxic mixture of non-toxic clays and rock
particles consisting of about 85 percent montmorillonite clay, 10 percent quartz and feldspars, and 5 percent
accessory materials such as calcite and gypsum. This slurry, referred to as drilling mud or drilling fluid,
has the potential to be inadvertently released to the surface if fractures or fissures are encountered in the
substrate during drilling.

The potential for an inadvertent release is generally greatest during drilling of the pilot hole, when
the pressurized drilling mud follows the path of least resistance, and near the drill entry or exit pits, where
the drilled hole is at its shallowest depths. For example, if the drill path becomes temporarily blocked or
encounters areas such as large fractures or fissures that lead to the ground, an inadvertent release could
occur. Golden Pass developed an acceptable HDD Monitoring and Contingency Plan to monitor for,
contain, and clean up any inadvertent releases of drilling fluid during HDD operations. This plan is included
in appendix C. Additional information on wetland construction, including the use of the HDD method, is
presented in section 4.3.2.2.

2.6.3.2 Road, Railroad, and Foreign Pipeline Crossing

The Pipeline Expansion route would cross paved and unpaved roads and foreign pipelines, but
would not cross any railroads. Most of the unpaved roads would be crossed using the open-cut method, as
would one private paved road at MP 0.1 of the Pipeline Expansion (near MP 63.5 of the existing pipeline).
Golden Pass would construct the open-cut crossings in accordance with FERC’s Plan and the requirements
of all applicable crossing permits and approvals. Golden Pass would use traffic warning signs, detour signs,
and other traffic control devices as required by federal, state, and local departments of transportation.

The Pipeline Expansion route would cross one paved public road (Starks Big Woods Road) and
several nearby private unpaved agricultural roads. As noted in section 2.6.3.1, Golden Pass would use the
HDD method from about MP 65 to 66 of the existing pipeline (Pipeline Expansion MP 1.6 to 2.6) to cross
three of these roads and a wetland. Use of the HDD method would result in minimal or no disruption to
traffic at road crossings.
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Golden Pass would maintain a minimum clearance of 12 inches between the pipeline and the
crossing of foreign pipelines in accordance with 49 CFR 192 and in compliance with pipeline crossing
agreements negotiated with the foreign pipeline operators.

2.6.3.3 Residential Areas

Based on aerial imagery interpretation and site surveys, no residences would be within 50 feet of
either the construction right-of-way for the Pipeline Expansion or the aboveground facilities.

2.6.34 Agricultural Areas

Agricultural areas along the pipeline route include active rice cultivation and silviculture (pine
plantations) in Calcasieu Parish, Louisiana. Golden Pass would implement FERC’s Plan in these areas to
minimize impacts on current agricultural uses. Golden Pass would segregate the topsoil and use subsoil to
backfill the pipeline trench. After backfilling, the segregated topsoil would then be spread across the graded
pipeline right-of-way. Soil compaction would be treated as necessary in accordance with best management
practices (BMPs) for erosion control and revegetation provided in FERC’s Plan.

Following construction, all non-silviculture agricultural land used for temporary construction areas
along the pipeline right-of-way would be allowed to revert to its prior use, and except for silviculture,
agriculture would be permitted within the permanent easement in accordance with applicable easement
agreements. Silviculture would not be allowed in the permanent right-of-way.

Golden Pass would conduct post-construction monitoring to evaluate restoration of the affected
agricultural areas in accordance with FERC’s Plan. For lands that are terraced and routinely flooded for
rice production, Golden Pass would work with landowners to minimize effects on irrigation. Additional
information on procedures that would be used in agricultural areas is presented in sections 4.2.2.2 and
4.8.1.3.

2.6.4 Aboveground Facilities Construction Procedures
2.64.1 Compressor Stations

Golden Pass would construct the aboveground facilities concurrently with pipeline installation,
using special fabrication crews that would generally work separately from the pipeline construction crews.

Construction at each compressor station site would begin with improvement of access roads,
followed by clearing, grubbing, grading, and compacting the site where necessary. Golden Pass would then
initiate pile driving; excavate areas for foundations; pour the concrete foundations for buildings and skid-
mounted equipment supports; and assemble the prefabricated segments of pipe, valves, fittings, and flanges
at the site. The compressor units and other large equipment would be mounted on their respective
foundations and the compressor enclosures erected around them. Golden Pass would install noise
abatement equipment and emission control technology as needed to meet applicable federal, state, and local
standards. Section 4.11.2 provides additional information on noise abatement and emission control
technology. Electrical, septic, communication, utility, and cathodic protection systems would be installed
as well.

Based on preliminary design information, Golden Pass anticipates that about 200 piles each would
be required for the MP 33 and MP 66 Compressor Stations. The depth of the piles would range from 50 to
100 feet, depending on load and pile capacity requirements. Golden Pass anticipates that piles would be
installed as drilled shafts or would use displacement piles to avoid use of a pile driving rig.
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The number of piles required for the MP 1 Compressor Station is included in the total of
25,000 piles noted in section 2.6.1.2 for the Terminal Expansion. As described in that section, the depth of
the piles would be from 100 to 150 feet, depending on the load and pile capacity requirements.

The MP 1 Compressor Station would be sited within the 100-year flood zone. Golden Pass would
expand the existing storm protection levee to surround the compressor station. The MP 66 Compressor
Station also would be sited within the 100-year flood zone. As a result, Golden Pass would install all
equipment foundations a minimum of 2 feet above the 100-year flood zone elevation to prevent flooding
of equipment. Although the MP 33 Compressor station would not be within the 100-year flood zone, it is
in a low-lying area, and the working surface of the facility would also be a minimum of 2 feet above the
100-year flood zone elevation.

Golden Pass would hydrostatically test all facility piping, both above and below ground, before it
is placed in service. Prior to discharge, Golden Pass would test the hydrostatic water in accordance with
its LDEQ Hydrostatic Test Water Discharge Permit, which requires testing for oil and grease and pH, and
monitoring of the discharge water for visible sheen. Golden Pass would discharge the test water through
an energy-dissipating device to minimize erosion.

Golden Pass also would ensure that control and safety devices, such as the emergency shutdown
system, relief valves, gas and fire detection facilities, and other protection and safety devices, are tested.
Upon completion of compressor station construction, temporarily disturbed areas would be graded and
graveled or revegetated with grass. All roads and parking areas within the boundaries of the compressor
station would be graveled, or limestone would be spread on the surfaces. Finally, Golden Pass would fence
all aboveground facilities for security.

2.6.4.2 Interconnections and Metering Stations

Construction work associated with the interconnections and metering station modifications and
upgrades would occur primarily within the existing fenced and graveled areas. Only limited clearing and
grading activities would be necessary, and site cleanup would involve replacing gravel on previously
graveled areas and restoring surface contours—including the ATWS—to pre-construction conditions.

2.6.5 Access Roads

Golden Pass would design and construct the access roads to support the anticipated construction
equipment and traffic. Reinforcements such as geogrids and geofabrics would be installed on the roads.
For the access roads to the MP 33 and MP 66 Compressor Stations, the final grade of the roads would be
raised sufficiently to prevent flooding, and culverts would be installed where appropriate to ensure that the
roads do not impede water flow. In addition, the access road to the MP 66 Compressor Station would
require widening to about 25 feet.

2.6.6 Pipe Storage and Contractor Yard

Preparation of the pipe storage and contractor yard would begin with marking and staking the yard
boundaries and limits of the construction workspace, including access roads or entrances from public roads
to the yards. After the marking is completed, the following activities would be conducted, as required by
site conditions: installation of silt fencing, clearing and grubbing, filling and/or grading, and graveling
where necessary. As noted above, Golden Pass would use only the graveled areas of the site that was used
as a pipe storage and contractor yard during construction of the existing Golden Pass Pipeline.
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2.7 OPERATION, MAINTENANCE, AND SAFETY PROCEDURES
2.7.1 Terminal Expansion

Golden Pass would operate its Terminal Expansion facilities consistent with (1) 49 CFR 193.2503
and 193.2605 which address federal requirements for LNG facilities (see table 1.5-1), including operation,
emergency, and security procedures; (2) Sections 11.3.1 and 11.5.2 of the NFPA 59A; (3) 33 CFR 127; and
(3) other applicable federal and state regulations. Golden Pass would update all current manuals as
necessary to include the expanded terminal operations and submit amendments to the agencies prior to
commissioning the Terminal Expansion facilities. Operating procedures would address normal operation
as well as safe startup, shutdown, and emergency conditions. Golden Pass would train its operators to
respond to potential hazards associated with the liquefaction process and the proper operations and
maintenance of all equipment in accordance with the requirements of applicable regulatory entities such as
the FERC, the Coast Guard, and the DOT.

LNG carriers would follow the currently approved transit to the Ship Slip and load LNG while
discharging ballast water. Golden Pass anticipates that from 7 to 15 million gallons of sea water ballast
would be discharged during cargo loading, depending on of the size of the LNG carriers. The currently
authorized size of LNG carriers ranges from 125,000 to 266,000 m3. Ballast water would be managed and
discharged in accordance with the requirements of 33 CFR 151 (Vessels Carrying Oil, Noxious Liquid
Substances, Garbage, Municipal or Commercial Waste and Ballast Water) and 46 CFR 162.060 (Ballast
Water Management Systems), and would be inspected in accordance with the Coast Guard’s Navigation
and Vessel Inspection Circular 07-04.

During operation, Golden Pass would dispose of waste materials consistent with the requirements
of federal, state, and local regulations. The specifics of waste disposal would be included in a Waste
Management Plan that Golden Pass would file with the FERC prior to commissioning the Terminal
Expansion.

Golden Pass would modify its maintenance regime, which includes corrective and preventative
maintenance plans, to include the expanded terminal facilities. The plans include written procedures
consistent with corporate policy and federal standards, including the DOT regulations in 18 CFR 127.401
and 49 CFR 193 (G).

Annual maintenance dredging would be conducted at the existing Ship Slip and the Supply Dock
barge slip. Dredged materials from both facilities would be disposed of as required in Golden Pass’ pending
COE permit.

2.7.1.1 Spill Containment System

Regulations in 49 CFR 193, 33 CFR 127, and NFPA 59A govern the design and siting provisions
for spill and leak control for LNG and related refrigerants. All new piping and equipment containing LNG
or liquid refrigerant, as well as the facilities for unloading trucked refrigerant and loading LNG, would be
provided with spill-collecting troughs and area curbing which would direct any potential spills to spill
impoundments. These impoundments would be located as far as possible from personnel and operating
equipment, and would be equipped with automatic temperature-activated vapor suppression, high-
expansion foam systems. In addition, the spill containment troughs and impoundments would include
instrumentation to provide early detection of liquid releases.

Additional information on spill containment system operation, maintenance, and safety information
is presented in section 4.12.
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2.7.1.2 Hazard and Fire Detection and Control Systems

The existing terminal system provides alarm signaling and notification when a hazardous condition
is present. Golden Pass would expand the hazard and fire detection system for the existing terminal to
include the expanded terminal and hardwire it to the main alarm control system. The system includes flame
detectors, natural gas detectors, low and high temperature detectors, and smoke detectors. The hazard
detection system provides for the following:

o carly detection of released gases, flammable gas, liquids, and fires;
e identification of the specific location of a release or fire;
e initiation of automatic equipment shutdowns; and

e automatic initiation of fire control systems.

Additional details of the expanded system are presented in section 4.12.
2.7.1.3 Quenching and Fire Suppression Systems

Golden Pass would employ a variety of fire suppression agents for fire protection within the
expanded terminal. The type of agent used in a specific situation would depend on the characteristics of a
particular event and the relative effectiveness of the various agents on that particular type of fire relative to
either a specific unit of the plant design or operation. The types of fire suppression agents to be used include
the following:

e alooped, underground firewater distribution piping system serving fire hydrants, fire monitors,
and hose reels;

e afixed, high-expansion foam system;
o fixed dry chemical (and/or clean agent) systems;
o portable and wheeled fire extinguishers using dry chemical and CO2; and

o fire protection in buildings, generally consisting of smoke detectors, ultraviolet infrared flame
detectors, and portable fire extinguishers.

The existing terminal has a firewater supply and looped underground distribution system to
assist in controlling or extinguishing fires, cooling structures and equipment exposed to thermal radiation,
and dispersing flammable vapors. Access to firewater is provided by hydrants, fire monitors, and hose
reels located throughout the facility; and high-expansion foam systems are located at the LNG spill
containment sumps.

For reliability, the existing terminal has two sources of firewater: the primary firewater supply is
freshwater from an onsite storage tank; and the secondary source of firewater is saltwater, in the event that
the stored freshwater supply is exhausted. Freshwater is obtained from the municipal water system and
stored in an onsite tank that is sized to provide 2 hours of firewater supply at the design maximum firewater
supply rate of 4,000 gpm. The storage tank is designed in accordance with NFPA 22 and American
Petroleum Institute (API) 620. Freshwater is transferred to the distribution system by means of an electric-
driven pump, and an electric-driven jockey pump maintains pressure on the underground firewater
distribution system. The freshwater firewater pump automatically starts when there is a pressure decrease
in the freshwater header system. Golden Pass would install a new diesel-driven, seawater firewater pump
to replace the existing seawater firewater pump; the new firewater pump would serve as a backup for the
freshwater supply system. Section 2.2.1.7 provides information on the seawater intake system for firewater.

2-35 Proposed Action



Golden Pass would expand and modify these existing systems to accommodate facility changes
associated with the Terminal Expansion.

2.7.14 Emergency Shutdown System

The existing terminal has an emergency shutdown system to allow for safe termination of
operations in the event of an incident. Initiation of the shutdown sequence is either manual, by means of
hand-operated stations located throughout the facility, or automatic, based on information originating from
the various hazard detectors positioned at critical locations in the facility. The emergency shutdown system
allows for shutdown of the entire facility or individual sections, depending on the particular incident.
Alarms are provided in the control room to notify operating personnel, should a potentially hazardous
condition be detected by the field instrumentation.

Golden Pass would modify the emergency shutdown system to extend these emergency shutdown
measures to the expanded terminal. Additional information on the shutdown system of the expanded
terminal is presented in section 4.12.

2.7.15 Emergency Response Plan

The existing Golden Pass Import Terminal has an Emergency Response Plan (ERP) that conforms
to the requirements of 49 CFR 193.2509, and the July 6, 2005 Order No. 112 FERC 1 61,041, as amended.
The key elements for the ERP are listed below:

o identification and assessment of the hazard;
e prompt notification and mobilization of emergency response resources;
o development and maintenance of appropriate emergency response capabilities; and

e ongoing training programs.

The ERP and operating procedures are used by terminal personnel, as well as for developing
emergency procedures with third-party emergency responders, and in continuing liaison with appropriate
agencies, such as local fire departments, police departments, and medical facilities. Prior to commissioning
the Terminal Expansion, Golden Pass would update the existing ERP to incorporate revisions required due
to operation of the Terminal Expansion facilities. The updated ERP would include any additional or
specialized training or fire response requirements that may be required or recommended to support the
addition of new products and components. As part of the update, Golden Pass would work with local
mutual aid organizations and emergency response subject matter experts to identify any additional
coordination, response equipment, or training that may be anticipated for the additional facilities, as well
as any cost-sharing opportunities. The revised ERP would be readily accessible on site, and a copy of the
revised plan would be distributed to all appropriate parties.

2.7.2 Pipeline Expansion

Golden Pass would operate and maintain the Pipeline Expansion in accordance with the DOT
regulations in 49 CFR 192, other applicable federal and state regulations, and industry standard procedures
designed to ensure the integrity of the pipeline and minimize the potential for pipe failure. The existing
Golden Pass Pipeline Integrity Management System would be modified for the Pipeline Expansion facilities
in accordance with DOT requirements. Golden Pass would inspect the pipeline as part of scheduled
maintenance for the existing Golden Pass Pipeline, which is conducted in accordance with 49 CFR 192.

Golden Pass would install pipeline identification markers at line-of-sight intervals and other critical
points (e.g., road crossings). The markers would identify Golden Pass as the operator and provide telephone
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numbers for emergencies and inquiries. Golden Pass is also a member of the “One Call” and related pre-
excavation notification organizations.

2.7.2.1 Corrosion Protection and Detection System

Golden Pass would install a cathodic protection system to prevent or minimize corrosion of the
buried pipeline and aboveground facilities. The effectiveness of the cathodic protection system would be
monitored during regularly scheduled cathodic protection surveys in accordance with federal standards and
regulations. Cathodic protection surveys usually require walking the pipeline right-of-way with monitoring
instruments.

2.7.2.2 Pipeline Emergency Response Procedures

The DOT regulations at 49 CFR 192 (Transportation of Natural and Other Gas by Pipeline:
Minimum Federal Safety Standards) are intended to ensure adequate protection for the public and prevent
natural gas pipeline facility accidents and failures. Part 192 specifies material selection and qualification;
minimum design requirements; and protection from internal, external, and atmospheric corrosion. Part 192
also prescribes the minimum standards for operating and maintaining pipeline facilities, including the
requirement to establish a written plan governing these activities. Under Part 192.615, each pipeline
operator must also establish an emergency plan that includes procedures to minimize the hazards in a natural
gas pipeline emergency. Key elements of the plan include the following:

e receiving, identifying, and classifying emergency events, gas leakage, fires, explosions, and
natural disasters;

e establishing and maintaining communications with local fire, police, and public officials in
coordinating emergency response;

o making personnel, equipment, tools, and materials available at the scene of an emergency;

e protecting people first and then property, and ensuring safety from actual or potential hazards;
and

e emergency shutdown of the system and safe restoration of service.

Part 192 also requires that each operator establish and maintain a liaison with appropriate fire,
police, regulatory, and public officials to learn the resources and responsibilities of each organization that
may respond to a natural gas pipeline emergency, and to coordinate mutual assistance. This includes
establishing a continuing education program to enable customers, the public, government officials, and
those engaged in excavation activities to recognize a gas pipeline emergency and report it to appropriate
public officials.

Golden Pass has existing emergency response procedures in place that meet these requirements and
would expand the program to incorporate procedures specific to the Pipeline Expansion.

2.8 FUTURE PLANS AND ABANDONMENT

Golden Pass stated that it is considering the future use of LNG carriers that are smaller than the
125,000 m3 carriers. Golden Pass also stated that it is considering the use of LNG “bunkering” barges if a
market for that service develops. That future use would consist of barges transporting about 3,000 to 12,000
m?® of LNG from the expanded terminal to marine vessels that use LNG for fuel. However, Golden Pass
stated that, with either or both of these options, the total number of transits of all LNG vessels associated
with the Project is not expected to exceed the currently analyzed number of transits per year.
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The facilities required for use of smaller LNG carriers or LNG bunkering barges, such as modified
LNG transfer arms and additional permanent marine dolphins, are included in the Project (see section
2.2.1.6). Consequently, if all permits and authorizations are obtained for those potential future uses, the
facilities required for their use would be in place, and no additional construction would be required. Golden
Pass determined that constructing those facilities as a part of the Project would avoid future conflicts with
LNG loading operations that would occur if the facilities were constructed when the Project is operating.

Golden Pass is not currently seeking authorization for the use of smaller LNG carriers or bunkering
barges. If Golden Pass decides to go forward with either or both of these options, it would need to consult
with the Coast Guard regarding the LNG marine vessel transits and obtain all permits, certifications, and
authorizations required at that time.

Golden Pass does not have any foreseeable plans to abandon the existing terminal or the associated
pipeline facilities. If the Project facilities are abandoned in the future, Golden Pass would need to comply
with the appropriate federal, state, and local regulations in effect at that time (including the FERC’s
abandonment regulations).
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3.0 ALTERNATIVES

To adhere to the CEQ regulations for complying with NEPA (at 40 CFR 1502.14), the EIS must
evaluate reasonable alternatives. This EIS compares the environmental impacts of the proposed action
against a range of alternatives.

Each of the cooperating agencies with obligations under NEPA can use this alternatives analysis
as part of their decision-making process. Individual agencies would ensure consistency with their own
administrative procedures prior to accepting the recommendations in this EIS.

In accordance with NEPA and Commission policy, we evaluated alternatives to the Project to
determine whether any would be reasonable and have significant environmental advantages compared to
the proposed action. The alternatives analyzed consisted of the No-Action Alternative, system alternatives
for the Terminal Expansion and the Pipeline Expansion, alternative Terminal Expansion locations,
alternative Supply Dock locations, alternative Terminal Expansion configurations and power sources,
alternative pipeline routes, alternative Pipeline Expansion aboveground facility sites, alternative sites for
pipe storage and contractor yards, and alternative compressor station design.

The evaluation criteria for considering alternatives were:

o ability to reasonably meet the Project primary objective of transporting and liquefying domestic
natural gas into LNG for export, and delivering competitively priced LNG to foreign markets;

e technical and economic feasibility and practicality; and

e significant environmental advantage over the proposed Project.

Golden Pass participated in our pre-filing process during the preliminary design stage for the
Project (see section 1.3). This process emphasized identification of potential stakeholder issues, as well as
identification and evaluation of alternatives that could avoid or minimize impacts. We analyzed each
alternative based on scoping comments and guidance received from federal, state, and local regulatory
agencies. Additional input used during the analysis of alternatives included information provided by
Golden Pass field surveys, aerial photographs, U.S. Geological Survey (USGS) topographic maps, National
Wetlands Inventory (NWI) maps, agency consultations, and other publicly available information. Identical
data sources were used when comparing the alternative to the Project (e.g., NWI maps were used for
analyses of both the alternative and the Project).

It is important to recognize that not all conceivable alternatives are technically and economically
feasible and practical. Some alternatives may be impracticable because they are unavailable or incapable
of being implemented after taking into consideration costs, existing technologies, and the overall Project
purpose. We do not design LNG terminal and natural gas pipeline projects. Rather, companies propose
and design projects in response to market conditions. In turn, we analyze these proposals and identify and
disclose a reasonable range of alternatives. In conducting this analysis, it is important to recognize the
environmental advantages and disadvantages of the proposed actions in order to focus the analysis on
reasonable alternatives that may reduce impacts and offer a significant environmental advantage. A detailed
discussion of the environmental consequences of the Project (both adverse and beneficial) is included in
section 4.

3.1 NO-ACTION ALTERNATIVE

If the FERC denies the Golden Pass application (the No-Action Alternative), the objectives of the
Project would not be met and the resource impacts (including short- and long-term and permanent impacts)
disclosed in this EIS would not occur. However, selection of the No-Action Alternative could result in the
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use or expansion of other existing or proposed LNG facilities and associated interstate natural gas pipeline
systems, or in the construction of new infrastructure to meet the objectives of the Golden Pass Export
Project (i.e., to export LNG to global markets). In section 3.2, we examine natural gas and LNG system
alternatives. Any expansion of existing systems or construction of new facilities would result in specific
environmental impacts that could be less than, similar to, or greater than those associated with the Golden
Pass Project.

The No-Action Alternative also would not provide the potential economic benefits associated with
the Project, including increased jobs, secondary spending, and tax revenues, as discussed in sections 4.9.1
and 4.9.2.

Commenters have suggested generally that LNG export projects could be replaced by renewable
energy resources alternatives. Renewable energy resources include, but are not limited to, wind power,
solar power, tidal power, and hydropower. All of these alternatives represent alternative means of
producing electrical power. Because the Project’s primary purpose is to prepare natural gas for export to
foreign markets, development or use of renewable energy technology would not be a reasonable alternative
to the proposed action.

3.2 SYSTEM ALTERNATIVES

System alternatives would make use of other existing, modified, or proposed LNG facilities and/or
pipeline systems to meet the stated objectives of the proposed project. A system alternative would make it
unnecessary to construct all or part of a proposed project; however, some modifications or additions to
another existing system may be necessary to meet the project’s purpose and need. Such modifications or
additions would result in environmental impacts that could be less than, similar to, or greater than those
associated with construction of a proposed project. The purpose of identifying and evaluating system
alternatives is to determine whether potential environmental impacts associated with construction and
operation of proposed facilities could be avoided or reduced while still meeting the basic objectives of the
proposed project.

We reviewed system alternatives to evaluate the ability of existing, modified, or proposed facilities
to meet the stated objectives of the Golden Pass LNG Export Project. Our analysis of the system
alternatives is presented in section 3.2.1 for the Terminal Expansion and in section 3.2.2 for the Pipeline
Expansion.

3.2.1 Liquefaction Terminal System Alternatives

For a system alternative to be viable, it must meet the purpose and need of the Terminal Expansion,
be technically and economically feasible, and offer a significant environmental advantage over the Terminal
Expansion. The system alternatives considered in this analysis are depicted in figure 3.2-1. We considered
each of the planned, proposed, or authorized projects?® as potential system alternatives, either individually
(see sections 3.2.1.1 through 3.2.1.3) or in combination (see section 3.2.1.4).

16 “proposed projects” are projects for which the proponent has submitted a formal application with the FERC or, for deepwater
port projects, with the U.S. Department of Transportation’s Marine Administration (MARAD) and the Coast Guard; “planned
projects” are in pre-filing or have been announced but have not been proposed.
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3211 Existing LNG Import Terminals with Planned, Proposed, or Authorized Liquefaction
Projects

Five existing LNG import terminals are located in the southeastern United States along the Gulf of
Mexico, in addition to the existing Golden Pass Import Terminal:

e Cameron LNG Terminal (Cameron LNG, LLC [Cameron LNG]);

o Freeport LNG Terminal (Freeport LNG Development, LP [Freeport LNG]);

e Gulf LNG Terminal (Gulf LNG Energy, LLC [Gulf LNG]);

e Sabine Pass Terminal (Cheniere Energy Partners, LP [Cheniere Energy]); and

e Lake Charles LNG Terminal (Trunkline LNG Company, LLC [Trunkline LNG]).

Modifications to three of these terminals, the Sabine Pass Terminal, the Cameron LNG Terminal,
and the Freeport LNG Terminal, are currently underway to allow for new or additional LNG liguefaction
and export. The other import terminals are in the regulatory review and permitting process for adding
liquefaction and export capabilities. Each of these facilities was considered as a system alternative to the
Project.

Cameron LNG Terminal

The existing Cameron LNG Terminal is in Cameron Parish, Louisiana on the west side of the
Calcasieu Ship Channel, about 40 miles east of the Golden Pass Import Terminal. On June 19, 2014, the
Commission authorized Cameron LNG to site, construct, and operate the Cameron Liquefaction Project,
including construction and operation of the expanded associated pipeline system (Docket Nos. CP13-25-
000 and CP13-27-000). Construction began in October 2014, with LNG liquefaction anticipated to begin
in 2018 and full operation expected to begin in 2019.

The Cameron Liquefaction Project facilities are being constructed adjacent to the existing Cameron
LNG Terminal and will use much of the existing terminal’s infrastructure, including LNG storage tanks
and the LNG carrier berthing facilities. The Cameron Liguefaction Project consists of three liquefaction
trains, 21 miles of 42-inch-diameter pipeline, one compressor station, and ancillary facilities in Cameron,
Calcasieu, and Beauregard Parishes, Louisiana. The project is being constructed on about 502 acres,
including 70 acres within the existing terminal boundary, and will be capable of exporting up to 15 mtpy
of LNG.Y

On September 28, 2015, Cameron LNG filed an application with FERC to construct the Cameron
LNG Trains 4 & 5 Expansion Project (CP15-560-000). Cameron LNG would expand the Cameron
Liquefaction Project facilities to include two additional liquefaction trains, each with a capacity of about 5
mtpy, and an additional LNG storage tank with a capacity of 160,000 m3. Cameron LNG would begin
construction of this expansion in June 2016, initiate production of the additional trains in the second quarter
of 2019, and begin full production in the fourth quarter of 2019. If this expansion is approved, the total
export capacity of the Cameron LNG Terminal would be 24.9 mtpy of LNG. The FERC issued an
Environmental Assessment for this project on February 12, 2016.

The entire capacity of the original Cameron Liquefaction Project is contracted. The planned
Cameron LNG Trains 4 & 5 Expansion Project facilities would need at least one more train to have
sufficient capacity to meet the proposed output of the Golden Pass Project. The available land in the vicinity

17 On April 9, 2015, Cameron LNG was granted authorization by the DOE to export an additional 3.0 mtpy of LNG over 20

years to Free Trade Agreement countries. The initial authorization for the Cameron Liquefaction Project was 12 mtpy.

Alternatives 3-4



of the Cameron Liquefaction Project is essentially all wetlands and open water; construction of the
additional trains and associated facilities needed to match the proposed output of the Terminal Expansion
would likely result in environmental impacts similar to or greater than those of the Terminal Expansion. In
addition, Cameron LNG has not requested authorization for increased capacity beyond that of Trains 1
through 5, and the permitting and authorization processes necessary for constructing and operating the
additional facilities would substantially delay meeting the anticipated timeline for the Terminal Expansion.
Therefore, the expansion of the Cameron LNG Terminal was not considered to provide a significant
environmental advantage or be a reasonable system alternative to the Terminal Expansion and was removed
from further consideration.

Freeport LNG Terminal

The existing Freeport LNG Terminal is on Quintana Island in Brazoria County, Texas, about
102 miles southwest of the Golden Pass Import Terminal. The Freeport LNG import terminal started
operations in 2008 and includes two 160,000 m® LNG storage tanks and a single berth capable of handling
LNG carriers in excess of 200,000 m®. It has a peak sendout capability of about 1.5 bcfd of natural gas.

On July 30, 2014, the Commission authorized the Freeport LNG Liquefaction Project (Docket No.
CP12-509-000), allowing Freeport LNG Expansion, LP and FLNG Liquefaction, LLC (collectively, FLEX)
to site, construct, and operate facilities to liquefy and export domestic natural gas from the existing Freeport
LNG Terminal (Docket No. CP03-75-000). Construction of the liquefaction facilities began in November
2014. FLEX anticipates startup for the first liquefaction train to occur in 2018 and full service to begin in
2019.

The new facilities consist of a liquefaction plant with three trains, each with a capacity of 4.4 mtpy,
pre-treatment plant facilities that interconnect with several pipelines, and facilities to allow bi-directional
flow of gas through the existing Freeport Pipeline. The Freeport LNG Liquefaction Project will require
about 86 acres for the three trains and provide a total liquefaction capacity of 13.2 mtpy of LNG.

The full capacity of the three trains of the currently authorized Freeport LNG Terminal expansion
is contracted. Use of the Freeport LNG Terminal as a system alternative to meet the objectives of the
Project would require that FLEX construct and operate four additional liquefaction trains and associated
facilities, similar to those of the Terminal Expansion,. On June 3, 2015, FLEX entered into the FERC’s
pre-filing process for the proposed Freeport LNG Liquefaction Expansion Project (PF15-25-000). The
project would consist of construction of an additional liquefaction train (Train 4) with a capacity of about
5.1 mtpy and supporting utility and auxiliary facilities and infrastructure. If approved, FLEX anticipates
the project would enter service in 2021.

The FLEX property on Quintana Island is of finite size (the pre-treatment plant is being built off-
site). Construction of three additional liquefaction trains at the Freeport Terminal would likely require
building at a location that was deemed unsuitable for the Freeport Terminal expansion due to operational
noise impacts on the surrounding Quintana Island residents. Other locations at the Freeport Terminal would
likely result in environmental impacts similar to or greater than those of the Terminal Expansion.

Furthermore, FLEX has not requested authorization for additional increased capacity and the
necessary permits and approvals for additional facilities. The time required to obtain FERC authorization
and additional permits and to construct the additional facilities would substantially delay the availability of
the amount of capacity proposed for the Terminal Expansion. Therefore, expansion of the Freeport
Terminal was not considered to provide a significant environmental advantage or be a reasonable system
alternative to the Terminal Expansion and was removed from further consideration.
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Gulf LNG Terminal

The existing Gulf LNG import terminal is on a 33-acre site in Pascagoula, Mississippi, about
330 miles east of the Golden Pass Import Terminal. It started operations in October 2011 and has a sendout
capacity of 1.3 bcfd of natural gas. The import terminal includes two 160,000 m®* LNG storage tanks and a
single LNG carrier berth designed to receive LNG carriers with capacities of up to 250,000 m*. On June
19, 2015, Gulf LNG filed its application with the FERC for the Gulf LNG Liquefaction Project (Docket
No. CP15-521-000) to construct facilities to liquefy natural gas for export.

If approved, Gulf LNG would construct its export project adjacent to the existing terminal, using
the existing LNG storage tanks and LNG carrier berthing facilities. Key components would include two
liquefaction trains and related facilities and a supply dock. The Gulf LNG Liquefaction Project would
export up to 11 mtpy of LNG.

The Gulf LNG Terminal would need to add a third liquefaction train to meet the purpose and need
of the Golden Pass Project. However, the proposed Gulf LNG Liquefaction Project encompasses the
majority of land suitable for construction in the vicinity of the existing Gulf LNG import facility; the
remaining surrounding land primarily consists of coastal wetlands and the COE’s Bayou Casotte Dredged
Material Management Site, which has no additional area available for use by Gulf LNG. It is unlikely that
a sufficient amount of land exists near the existing Gulf LNG terminal to construct additional trains. If the
area were available, the resultant impacts of constructing the required additional facilities in coastal
wetlands would be similar to or greater than those of the Terminal Expansion. Therefore, the proposed
expansion of the Gulf LNG Terminal was not considered to provide a significant environmental advantage
or be a reasonable system alternative to the proposed Terminal Expansion and was removed from further
consideration.

Sabine Pass LNG Terminal

The existing Sabine Pass LNG Terminal is in Cameron Parish, Louisiana, on the eastern shore of
the Sabine Pass Channel, about 2 miles east of the Golden Pass Import Terminal. It is located on an 853-
acre site and includes five LNG storage tanks with a total storage capacity of 4.79 million cubic meters and
two LNG carrier berths. The facility has a sendout capacity of 4 bcfd of natural gas.

On April 16, 2012, the FERC authorized Sabine Pass LNG to receive, process, and export 16 mtpy
of natural gas as part of its liquefaction project (Docket No. CP11-72-000). The Sabine Pass Liquefaction
Project is approved for up to four liquefaction trains, each with an average liquefaction capacity of about 4
mtpy. The liquefaction and export project is under construction and will involve permanent use of about
191 acres as well as temporary disturbance of about 97 acres within the existing Sabine Pass LNG Terminal
site.

On August 2, 2013, the FERC authorized Sabine Pass LNG to accelerate construction of Trains 3
and 4 of the Sabine Pass Liquefaction Project to coincide with construction of Trains 1 and 2 (Docket No.
CP13-2-000). On February 20, 2014, the FERC authorized Sabine Pass to increase the approved capacity
of the Sabine Pass Liquefaction Project from about 16 to about 20 mtpy (Docket No. CP14-12-000). Sabine
Pass LNG anticipates that Trains 1 and 2 will be placed into service in 2016 and Trains 3 and 4 will be
placed in service in 2017.

On April 6, 2015, the FERC approved the Sabine Pass Liquefaction Expansion Project, which
authorized Sabine Pass LNG to construct and operate two additional trains (Trains 5 and 6) at the Sabine
Pass LNG Terminal (Docket No. CP13-552-000). The additional trains will add 9 mtpy of capacity to the
20 mtpy already authorized for the Sabine Pass Liquefaction Project. Sabine Pass LNG anticipates that
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Train 5 will be placed into service in 2019 and Train 6 will be placed into service at a later date when
commercially feasible.

Sabine Pass LNG has reported that it has contracts for the initial capacity of LNG from Trains 1
through 4 (16 mtpy) and 3.75 mtpy of LNG from the 9-mtpy capacity of Trains 5 and 6 (Cheniere Energy
2014). Although some liquefaction capacity (9.25 mtpy) may remain unsubscribed, the unsubscribed
capacity is insufficient to meet the delivery requirements of the Golden Pass Project. Furthermore, because
this capacity was approved by the DOE in its public interest determination process, we will not assume that
any such capacity is “excess” and would remain unutilized throughout the lifetime of the Sabine Pass
Liquefaction and Expansion Projects, and therefore would be available to meet the purpose of the Golden
Pass Project.

To meet the objectives of the Golden Pass Project, Sabine Pass LNG would need to construct and
operate at least three additional liquefaction trains and associated facilities. This would likely result in
similar environmental impacts as those of the Terminal Expansion. However, there is no land available for
additional expansion of the Sabine Pass LNG Terminal and Sabine Pass has not proposed construction and
operation of additional liquefaction trains. The permitting and authorization processes for constructing
these additional facilities and the time required for construction would substantially delay meeting the
proposed timeline for the Terminal Expansion. Therefore, the expansion of the Sabine Pass Ligquefaction
Terminal was not considered to provide a significant environmental advantage or be a reasonable system
alternative to the Terminal Expansion and was removed from further consideration.

Lake Charles LNG Terminal

The existing Lake Charles import terminal is in Lake Charles, Louisiana; it started operations in
1977. The import terminal is situated on about 125 acres, about 46 miles northeast of the Terminal
Expansion site, with a peak sendout capacity of 2.1 bcfd of natural gas. Two LNG carrier berths provide
loading and unloading capacity.

On December 17, 2015, the FERC issued and order authorizing Trunkline LNG to site, construct,
own, and operate the Lake Charles Liquefaction Project facilities (Docket No. CP14-120-000) and to
construct, own, and operate minor facility modifications at the Trunkline LNG Terminal to facilitate the
storage and subsequent export of the LNG.

Trunkline LNG will construct the Lake Charles Liquefaction Project on a 400-acre parcel, about
0.5 mile west of the existing Lake Charles LNG Terminal. The facility will include three liquefaction trains,
each capable of producing 5 mtpy, for a total output capacity of 15 mtpy. The first liquefaction train of
Lake Charles Liquefaction Project is anticipated to be placed into service in July 2019. Full service is
anticipated to begin in about July 2020.

The export capacity of the Lake Charles Liquefaction Project is fully contracted to one customer,
BG LNG. Consequently, Trunkline LNG would need to construct four additional liquefaction trains and
associated facilities to achieve the objectives of the Golden Pass Project while also meeting its contracted
export capacity. The environmental impacts of the additional facilities would likely be similar to those of
the Terminal Expansion. Therefore, additions to Trunkline LNG’s proposed project would not provide a
significant environmental advantage to the Terminal Expansion. In addition, Trunkline LNG has not
requested authorization for the increased capacity. The time required to obtain receipt of the permits and
approvals for the additional facilities required to meet the objectives of the Golden Pass Project would
substantially delay meeting the proposed timeline for the Terminal Expansion. Therefore, the Lake Charles
LNG Terminal was not considered to provide a significant environmental advantage or be a reasonable
system alternative to the Terminal Expansion and was removed from further consideration.
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3.21.2

Authorized, Proposed, and Planned Stand-alone LNG Export Terminals?®

In addition to the existing LNG import facilities described above, we considered the following
planned, proposed, and authorized stand-alone liquefaction projects along the Gulf Coast as potential
system alternatives:

Corpus Christi Liquefaction Project, proposed by Corpus Christi Liquefaction, LLC and
Cheniere Corpus Christi Pipeline, LP (collectively referred to as Cheniere);

Lavaca Bay LNG Project, proposed by Excelerate Liquefaction Solutions, LLC (Excelerate);
Magnolia LNG Project, proposed by Magnolia LNG (Magnolia);

CE FLNG Project, planned by CE FLNG, LLC and CE Pipeline, LLC (collectively referred to
as CE FLNG);

Calcasieu Pass Project, planned by Venture Global Calcasieu Pass, LLC (Venture Global);
SCT&E LNG Export Project, planned by SCT&E LNG, LLC (SCT&E);

Mississippi River LNG Project, planned by Louisiana LNG Energy, LLC (Louisiana LNG);
Eos LNG Export Project, planned by Eos LNG, LLC (Eos);

Texas LNG Project, planned by Texas LNG, LLC (Texas LNG);

Delfin Liguefaction Project, planned by Delfin LNG, LLC (Delfin);

Port Arthur Liquefaction Project, planned by Port Arthur LNG (Port Arthur);

G2 LNG Project, planned by G2 LNG, LLC (G2 LNG);

Annova LNG Brownsville Project, planned by Annova LNG Common Infrastructure, LLC
(Annova LNG);

Rio Grande LNG Export Project, planned by Rio Grande LNG, LLC (Rio Grande LNG), a
subsidiary of NextDecade, LLC (NextDecade);

Gasfin LNG Project, planned by Gasfin Development USA, LLC;

Gulf Coast Liguefaction Terminal, planned by Gulf Coast LNG Exports, LLC (Gulf Coast);
Live Oak LNG, planned by Live Oak LNG LLC, a subsidiary of Parallax Energy LLC; and
Waller Point LNG Project, planned by Waller Point LNG (Waller Point).

Corpus Christi Liquefaction Project

On December 30, 2014, the FERC issued an Order authorizing the Corpus Christi Liquefaction
Project. Corpus Christi initiated construction in February 2015, with service anticipated to begin in late
2018. The project (Docket No. CP12-507-000) is in San Patricio County, Texas, on the northeast side of
Corpus Christi Bay at the previously authorized site for the Corpus Christi LNG import terminal. The
import terminal was never constructed due to market conditions (see Docket No. CP04-37-000). The export
terminal is about 241 miles southwest of the Golden Pass Import Terminal and will include three
liquefaction trains, each with an average liquefaction capacity of about 4.5 mtpy, for a total capacity of 13.5
mtpy; three 160,000 m3®LNG storage tanks; and two LNG carrier docks. The project also includes a 23-
mile-long, 48-inch-diameter pipeline that would connect the LNG terminal with five interstate and intrastate

18

“Stand-alone” liquefaction projects are not associated with existing LNG import projects and are typically greenfield

projects (i.e., they are constructed in primarily undisturbed areas).
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natural gas transmission pipelines in south Texas. This liquefaction and export project would affect about
1,000 acres of land during construction.

On June 9, 2015, the FERC initiated the pre-filing process to review the Corpus Christi LNG Stage
3 Project, which would add facilities to its authorized liquefaction terminal (PF15-26-000). The project
would entail constructing two additional liquefaction trains, each with an average liquefaction capacity of
about 4.5 mtpy, an additional 160,000 m3LNG storage tank, and a 22-mile-long 42-inch-diameter pipeline
that would be constructed adjacent and parallel to the Corpus Christi pipeline currently under construction.
The targeted in-service date for this project would be in 2021.

Cheniere reports that the Corpus Christi LNG Project has contracted for delivery of 8.42 mtpy of
the original 13.5-mtpy capacity of LNG. Even with the additional 9.0 mtpy that would result from
constructing the Stage 3 Project, the Corpus Christi LNG Project would not be able to provide the volume
of LNG required to meet the objectives of the Golden Pass Project without constructing and operating at
least one additional liquefaction trains and associated facilities. The environmental impacts of the
additional facilities would likely be similar to those of the Terminal Expansion and would not offer a
significant environmental advantage over the Golden Pass Project. In addition, Cheniere has not requested
authorization for any additional increased capacity, and the time necessary to obtain the permits and
approvals for further additional facilities would substantially delay meeting the proposed timeline for the
Terminal Expansion. Based on these considerations, the Corpus Christi LNG Project was removed from
further consideration as a potential system alternative.

Lavaca Bay LNG Project

The proposed Lavaca Bay LNG Project (Docket Nos. CP14-71-000 and CP14-72-000) would
include two floating liquefaction, storage, and offloading (FLSO) units. The project also would include
about 110 acres of onshore pre-treatment facilities and infrastructure associated with the FLSOs, 80 acres
of marine facilities, and installation of a new 29-mile-long pipeline to transport natural gas from existing
pipeline systems to the Lavaca Bay LNG Project facilities. The total area affected during construction,
including pipeline facilities, would be about 518 acres. LNG would be stored, as needed, prior to
transferring it to carriers for export. The FLSOs would be permanently moored at a proposed shore-side
dock in Port Lavaca in Calhoun County, Texas, about 185 miles southeast of the Golden Pass Import
Terminal. On September 2, 2015, Lavaca Bay filed to withdraw its application and therefore is no longer
a viable alternative.

Magnolia LNG Project

Magnolia is proposing to construct a liquefaction and LNG export project (Docket No. CP14-347-
000) at the Port of Lake Charles in Calcasieu Parish, Louisiana, about 43 miles northeast of the Golden
Pass Import Terminal. The Magnolia LNG Project would be a stand-alone LNG export facility not
associated with an existing LNG terminal that would be constructed on a 90-acre site. At full capacity, the
project would export 8 mtpy of LNG using four liquefaction trains, each with a nominal capacity of 2.0
mtpy of LNG. The proposed project would include two LNG storage tanks, four LNG liquefaction trains,
an LNG vessel loading terminal and berth, an LNG truck loading area, and ancillary facilities.

Magnolia filed its application with the FERC on April 30, 2014 and the FERC issued the Final EIS
for the project on November 13, 2015. If approved, Magnolia could start construction of the LNG terminal
in the first quarter of 2016 and place the first liquefaction train into service in December 2018. The
remaining three liquefaction trains would be commissioned at 3-month intervals after completion of the
first liquefaction train, with full service anticipated after a total construction period of 45 months.
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Magnolia is negotiating long-term tolling agreements with three companies and has signed a fourth
non-binding tolling term sheet with the AES Group (Sutherland, 2014). As such, the Magnolia LNG Project
would not have the available capacity to meet the objectives of the Golden Pass Project without substantial
expansion. In addition, adequate land is not available for an expansion at the Magnolia site because the
export facility is immediately adjacent to the Calcasieu Point Landing public boat ramp and associated
facilities, as well as the planned Louisiana Marine Fisheries Enhancement, Research, and Science Center.
Further, as a greenfield facility, the environmental impacts associated with development on a largely
undisturbed site, including berthing facilities, would likely be greater in both magnitude and duration than
those of the Terminal Expansion. Therefore, Magnolia does not offer a significant environmental advantage
to the Terminal Expansion. In addition, Magnolia has not requested authorization for the increased
capacity, and the time necessary to obtain the permits and approvals for the additional facilities would
substantially delay meeting the proposed timeline for the Terminal Expansion. Based on these
considerations, the Magnolia LNG Project was removed from further consideration as a potential system
alternative.

CE FLNG Project

CE FLNG announced plans for developing a floating LNG liquefaction and export terminal on the
east bank of the Mississippi River, north of the confluence with Baptiste Collette Bayou in Plaguemines
Parish, Louisiana, and about 279 miles east-southeast of the Golden Pass Import Terminal. Planned project
facilities include three FLSO vessels, each capable of producing up to 2.5 mtpy of LNG, and onshore
facilities within a site of about 125 acres. The FLSOs would have a total LNG storage capacity of
170,000 m3. The project also would include a 37-mile-long pipeline to connect the terminal with two
sources of natural gas: (1) the existing Enterprise Products natural gas processing plant in Bernard Parish,
Louisiana; and (2) the existing Targa Venice natural gas processing plant in Plaquemines Parish, Louisiana.

The project would be a stand-alone liquefaction facility using different technologies than the
Terminal Expansion. The CE FLNG export facility would not be associated with an existing land based
LNG terminal. On April 16, 2013, CE FLNG received approval to use the FERC pre-filing process under
Docket No. PF13-11-000. CE FLNG indicated that it plans to file its application with the FERC during the
fourth quarter of 2016.

The CE FLNG Project would not have the capacity to meet the objectives of the Project without
substantial expansion. The environmental impacts associated with expansion in a largely undisturbed area,
including substantial development of marine berthing and onshore facilities, would be greater in both
magnitude and duration than those of the Terminal Expansion. Therefore, CE FLNG’s project would not
provide a significant environmental advantage to the Terminal Expansion. In addition, CE FLNG has not
requested authorization for the increased capacity, and the time necessary to obtain the permits and
approvals for the additional facilities would substantially delay meeting the proposed timeline for the
Terminal Expansion. Based on these considerations, the expansion of the CE FLNG Terminal was removed
from further consideration as a potential system alternative.

Calcasieu Pass Project

The Calcasieu Pass Project (Docket Nos. CP15-550-000 and CP15-551-000), proposed by Venture
Global, is a stand-along liquefaction and LNG export facility that would be in Cameron Parish, Louisiana,
about 33 miles east of the Golden Pass Import Terminal. The Project would have an export capacity of 10
mtpy and would be constructed on a 938-acre site on the east side of the entrance to the Calcasieu Ship
Channel. Natural gas would be provided by two new pipelines: a 23.8-mile-long, 42-inch-diameter pipeline
and an 18.5-mile long, 42-inch-diameter pipeline. Natural gas would be liquefied using 10 integrated
refrigerant blocks, each with a nominal capacity of 1.0 mtpy. Support facilities would include two new
200,000 m® LNG storage tanks, two LNG berthing docks, and an electric generation facility.
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Venture Global anticipates starting construction in October 2016 if it receives all authorizations,
permits, and approvals. Full operation is proposed for December 2019, with partial operation planned to
precede that using a temporary floating LNG storage vessel until the first new LNG storage tank becomes
operational.

As a greenfield facility, the environmental impacts associated with construction and operation on
a largely undisturbed site, including two pipelines, LNG storage tanks, liquefaction facilities, and berthing
facilities, would be greater in both magnitude and duration than those of the Terminal Expansion. In
addition, the Calcasieu Pass Project would need to substantially expand its facilities to provide the LNG
needed to meet the export objectives of the Golden Pass Project, further increasing the impacts of the
Calcasieu Pass Project. The Calcasieu Pass Project does not represent a significant environmental
advantage to the Terminal Expansion. In addition, Venture Global has not requested authorization for the
increased capacity, and the time necessary to obtain the permits and approvals for the additional facilities
would substantially delay meeting the proposed timeline for the Terminal Expansion. Based on these
considerations, the expansion of Venture Global’s proposed LNG export facility was removed from further
consideration as a potential system alternative.

SCT&E LNG Export Project

Based on information in the public domain, the planned SCT&E LNG Export Project would be a
stand-alone export project on a 246-acre site. It would be located on Monkey Island in the Calcasieu Ship
Channel, about 3 miles from the Gulf of Mexico and about 34 miles east of the Golden Pass Import
Terminal. The project would have an export capacity of 12 mtpy; it would include six LNG trains, at least
one 160,000 m® LNG storage tank, LNG berthing facilities, and pipeline laterals and interconnections to
existing natural gas pipelines. At the time this EIS was prepared, SCT&E had not requested that the FERC
initiate the pre-filing process.

As a greenfield facility, the environmental impacts associated with construction and operation on
a largely undisturbed site, including the lateral pipelines, LNG storage tank, liquefaction facilities, and
berthing facilities, are not completely defined, but likely would be greater in both magnitude and duration
than those of the Golden Pass Project. In addition, SCT&E would need to further expand its facilities to
provide the LNG needed to meet the export objectives of the Terminal Expansion, thus increasing the
impacts of the SCT&E project. Therefore, the SCT&E LNG Export Project does not represent a significant
environmental advantage to the Golden Pass Project.

Although the SCT&E facilities are not fully defined at this time, an in-service year of 2022 has
been proposed by SCT&E. Completion of the permitting and authorization processes necessary for
constructing and operating the project and additional facilities would substantially delay meeting the
proposed timeline for the Terminal Expansion. Based on these considerations, the SCT&E LNG Project
was not removed from further consideration as a potential system alternative.

Mississippi River LNG Project

The Mississippi River LNG Project (Docket No. PF14-17-000), an LNG export project planned by
Louisiana LNG, would be constructed on a 200-acre site on the east bank of the Mississippi River near
River Mile 46, about 241 miles east of the Golden Pass Import Terminal. The project would include four
liquefaction trains, two 100,000 m3 full-containment LNG storage tanks, one marine berthing facility, LNG
truck loading facilities, 1.9 miles of 24-inch-diameter pipeline, and 1.6 miles of 12-inch-diameter pipeline.
The project would have a total export capacity of 2 mtpy.

If the project is authorized, Louisiana LNG anticipates beginning operation in the second quarter
of 2018. However, at the time this EIS was prepared, Louisiana LNG had not filed its application with the
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FERC. As a greenfield facility, the environmental impacts associated with development on a largely
undisturbed site and a berthing facility would likely be greater in both magnitude and duration than those
of the Golden Pass Project. Further, to meet the purpose and need of the Golden Pass Project, Louisiana
LNG would have to construct additional facilities capable of an output of about 13.6 mtpy of LNG.
Construction and operation of the planned and additional facilities would not provide a significant
environmental advantage to the Golden Pass Project. Based on these considerations, the Mississippi River
LNG Project was removed from further consideration as a potential system alternative.

Eos LNG Export Project

The planned Eos LNG Export Project would be a liquefaction and LNG export project at the Port
of Brownsville in Brownsville, Texas, about 335 miles southwest of the Golden Pass Import Terminal. The
project would be a stand-alone LNG export facility that is not associated with an existing LNG terminal,
with an LNG export capacity of 2 mtpy per FLSO unit.

The facility is being designed and permitted for up to six FLSO units with aggregate peak capacity
of up to 12 mtpy. It would include up to six 35,000 m? full containment LNG storage tanks and up to six
LNG carrier docks. Each floating liquefaction barge would be moored alongside an LNG carrier that would
be utilized solely for storage. LNG would be transferred to and exported by a second carrier, moored
alongside the barge and storage carrier. The project would not require land-based liquefaction or storage
facilities. Two jetties would be installed to establish berthing facilities for the floating liquefaction barges
and the LNG carriers used for storage. Both jetties would include utilities for the vessels as well as the
necessary facilities for loading and unloading. Feed gas would be sourced from local pipeline
interconnections.

At the time this EIS was prepared, Eos had not requested that the FERC initiate the pre-filing
process.

The Eos LNG Export Project would not provide the volume of LNG required by the Golden Pass
Project for export. To meet the purpose and need of the Golden Pass Project, Eos would need to construct
seven additional berthing facilities (two jetties each) to accommodate the seven additional FLNGs and LNG
carriers required to provide an additional 13.6 mtpy of LNG. The magnitude and duration of impacts due
to construction and operation of the planned and additional facilities would be substantially greater than
those of the Golden Pass Project and would not provide a significant environmental advantage to the
proposed Project. Based on these considerations, the Eos LNG Export Project was removed from further
consideration as a potential system alternative.

Texas LNG Project

The planned Texas LNG Project would be a liquefaction and LNG export project at the Port of
Brownsville in Brownsville, Texas, about 329 miles southwest of the Golden Pass Import Terminal. The
project would be a stand-alone LNG export facility that is not associated with an existing LNG terminal,
with an LNG export capacity of 4 mtpy.

A 625-acre site would house project facilities, including gas treatment, two liquefaction trains, two
LNG storage tanks, a supply dock, and a marine berthing facility for LNG carriers. The project also would
require a pipeline connection to existing sources of natural gas.

On April 14, 2015, Texas LNG received approval to use the FERC pre-filing process under (Docket
No. PF15-14-000). Texas LNG anticipates starting construction in mid-2017, with operation to begin in
2020.
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The Texas LNG Export Project would not provide the volume of LNG required by the Golden Pass
Project for export. To meet the purpose and need of the Golden Pass Project, Texas LNG would need to
construct additional facilities capable of an output of about 11.6 mtpy of LNG. The magnitude and duration
of impacts due to construction and operation of the planned and additional facilities would be similar to or
greater than those of the Golden Pass Project and would not provide a significant environmental advantage
to the Project. In addition, Texas LNG has not requested authorization for the increased capacity, and the
time necessary to obtain the permits and approvals for the additional facilities would substantially delay
meeting the proposed timeline for the Terminal Expansion. Based on these considerations, the Texas LNG
Project was removed from further consideration as a potential system alternative.

Delfin Liquefaction Project

The planned Delfin Liquefaction Project would be a “deep-water port” as defined by the Deepwater
Port Act. Delfin would use floating liquefaction and storage vessels (FLNGVs) moored near an existing
platform approximately 50 miles offshore of Cameron Parish, Louisiana and about 53 miles south of the
Golden Pass Import Terminal. The platform is the terminus and metering point of the existing Enbridge
Offshore Pipelines natural gas pipeline system and is connected to the shore via an existing 42-inch-
diameter, 30-mile-long natural gas pipeline that previously was used for transporting offshore natural gas
production to onshore connections with interstate natural gas pipelines and nearby gas processing plants.
Due to changing market conditions, the FERC authorized abandonment of the pipeline’s services and
certificates in 2011, while deferring final disposition of the facilities. The pipeline is currently filled with
nitrogen, and Delfin intends to reverse the flow of the pipeline to deliver feed gas to the proposed project.

The FLNGVs would be moored as near the platform as possible using single-point moorings
(mooring towers); they have the capability to load LNG onto LNG carriers using a side transfer process.
The project would require construction of four mooring towers and lateral subsea pipelines connecting to
the existing 42-inch-diameter pipeline. In addition, an exclusion zone would be established around each
FLNGV.

Delfin has a planned export capacity of about 9 mtpy, which could be expanded to about 13 mtpy
if warranted by market conditions. The project would include four liquefaction trains, with one train per
FLNGV. Each of the trains would have a maximum export capacity of 3 mtpy. Delfin would construct
120,000 hp onshore compressor station and pipeline laterals to provide natural gas to the offshore facilities.
Delfin would construct the project in stages, with initial production anticipated to occur in the third quarter
of 2019 and full operation to occur in 2022.

As a deepwater port, the project would require a license from the DOT’s Marine Administration
(MARAD) in conjunction with the Coast Guard. On May 8, 2015, Delfin submitted an application for the
project to MARAD and the Coast Guard. Delfin subsequently filed a revised application, reflective of the
currently proposed project, on November 19, 2015.

The offshore components of the project would not require authorization by the FERC. However,
the onshore compressor station and associated pipeline modifications would. On May 8, 2015, Delfin also
filed an application with the FERC under Docket No. CP15-490-000. Delfin subsequently filed a revised
application, reflective of the currently proposed project, on November 19, 2015. The Commission stated
that it would not begin processing Delfin’s LNG application until MARAD and the Coast Guard accept
Delfin’s Deepwater Port application.

Delfin reported that it had signed a preliminary agreement with LITGAS to contract a portion of
the processing capacity of the project. Depending on the volume of LNG taken by LITGAS, Delfin would
need to construct all four of the mooring towers plus additional towers to moor the number of FLNGVs
necessary to provide the 15.6 mtpy proposed by the Golden Pass Project. The impacts of constructing and

3-13 Alternatives



operating the compressor station and the planned and additional marine facilities, including the impact of
the exclusion zones, would result in overall impacts that would likely be similar to or greater than those of
the proposed Project. Further, the additional facilities have not been proposed, and completion of the
permitting and authorization processes necessary for constructing and operating the project and additional
facilities would substantially delay meeting the proposed timeline for the Terminal Expansion. Based on
these considerations, the Delfin Liquefaction Project was removed from further consideration as a potential
system alternative.

Port Arthur Liquefaction Project

The planned Port Arthur Liquefaction Project would be constructed in Jefferson County, Texas,
near the City of Port Arthur, along the west side of the SNWW about 8 miles north of the Golden Pass
Import Terminal. The project would include two liquefaction trains, each with a nominal capacity of 5 mtpy
of LNG, for a total capacity of 10 mtpy. In addition, the project would include two 160,000 m*® LNG storage
tanks, a marine berthing facility for two LNG carriers, and a supply dock. Natural gas would be supplied
by a new pipeline system planned by Port Arthur Pipeline. The project would be constructed on a portion
of a 2,900-acre site. The new pipeline system would consist of two 42-inch-diameter pipelines (one would
be 7 miles long, the second would be 27 miles long), two compressor stations, and associated facilities in
Orange and Jefferson Counties, Texas, and in Cameron Parish, Louisiana.

On March 31, 2015, Port Arthur LNG and Port Arthur Pipeline, LLC received approval to use the
FERC pre-filing process under Docket Nos. PF15-18-000 and PF15-19-000, respectively. Port Arthur LNG
anticipates that construction would begin in January 2017, with the first liquefaction train in service in the
first quarter of 2021. Full service would be in the third quarter of 2021.

The Port Arthur Liquefaction Project would be constructed on a largely undisturbed site and would
affect substantially more land than the Golden Pass Project. Land impacts would result from construction
of the two pipelines and the compressor stations, and disturbance associated with the new marine berthing
facilities would be greater than the marine disturbances associated with the proposed Project. In addition,
to meet the purpose and need of the Golden Pass Project, the Port Arthur Liquefaction Project would need
to construct and operate facilities to produce an additional 5.6 mtpy of LNG. Those additional facilities
would add to the potential impacts from construction and operation of the Port Arthur Liquefaction Project
as currently planned. As a result, the environmental impacts associated with the Port Arthur Liquefaction
Project would be greater in both magnitude and duration than those of the Golden Pass Project, and the Port
Arthur Liquefaction Project would not offer a significant environmental advantage over the Golden Pass
Project. Further, the additional facilities have not been proposed, and completion of the permitting and
authorization processes necessary for constructing and operating the project and additional facilities would
substantially delay meeting the proposed timeline for the Terminal Expansion. Based on these
considerations, the Port Arthur Liquefaction Project was removed from further consideration as a potential
system alternative.

G2 LNG Project

The planned G2 LNG Project (Docket No. PF16-2-000) would be a new LNG export facility to be
constructed on the Calcasieu Ship Channel in Cameron Parish, Louisiana, about 35 miles east of the Golden
Pass Import Terminal. The project would be a stand-alone LNG export facility that is not associated with
an existing LNG terminal, with an LNG export capacity of 14 mtpy. Anticipated facilities include two
liquefaction trains, new LNG storage tanks with approximately 10 days of storage at full capacity, and LNG
carrier berthing and loading facilities. The project would be constructed on a 500-acre property adjacent to
the ship channel.
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The G2 LNG Project would be constructed on a largely undisturbed site, and construction of the
new marine berthing facilities would result in greater marine disturbances than those associated with the
Golden Pass Project. In addition, the G2 LNG Project would not provide the volume of LNG required by
the proposed Project for export without construction of additional liquefaction capacity. As a result, the
environmental impacts associated with development of the G2 LNG Project would be greater in both
magnitude and duration than those of the proposed Project. This project does not offer a significant
environmental advantage over the proposed Project. In addition, G2 LNG has proposed to begin
construction in the fourth quarter of 2017 and therefore would not commence full facility operations until
2021; as such, the G2 LNG Project would be substantially behind the schedule for the Terminal Expansion
and would not be able to provide the proposed volume of LNG in the same timeframe as the Terminal
Expansion. Based on these considerations, the G2 LNG Project was removed from further consideration
as a potential system alternative.

Annova LNG Brownsville Project

The Annova LNG Brownsville Project would be constructed on 580 acres next to the Brownsville
Ship Channel in Cameron County, Texas, about 330 miles southwest of the Golden Pass Import Terminal.
The project would include six liquefaction trains, each with a nominal capacity of 1 mtpy, for a total
capacity of 6 mtpy and a maximum output under optimal operating conditions of 7 mtpy. In addition, there
would be two 160,000 m? storage tanks, a marine berthing facility for one LNG carrier, a tug berth, a dock
for support and security vessels, and a construction work dock. Natural gas would be supplied by the
planned BND South Delivery Header from the Isla Grande Pipeline (a non-jurisdictional, intrastate
pipeline). On March 27, 2015, Annova LNG received approval to use the FERC pre-filing process under
(Docket No. PF15-15-000).

The Annova LNG Brownsville Project would be constructed on a largely undisturbed site, and
disturbance associated with construction of the new marine berthing facilities would likely be greater than
the marine disturbances associated with the Golden Pass Project. In addition, the Annova LNG project
would not have the available capacity to meet the export objectives of the Project without substantial
expansion, which would further increase potential impacts. As a result, the environmental impacts
associated with development of the Annova LNG Brownsville Project would likely be greater in both
magnitude and duration than those of the Golden Pass Project, and the Annova LNG project would not
provide a significant environmental advantage to the proposed Project. In addition, Annova LNG has
proposed to begin construction in the second quarter of 2017 and therefore would not commence full facility
operations until 2021; as such, the Annova LNG Project would be substantially behind the schedule for the
Terminal Expansion and would not be able to provide the proposed volume of LNG in the same timeframe
as the Terminal Expansion. Based on these considerations, the Annova LNG Brownsville Project was
removed from further consideration as a potential system alternative.

Rio Grande LNG Export Project

Rio Grande LNG would construct the Rio Grande LNG Export Project within a 1,000-acre parcel
of land adjacent to the Brownsville Ship Channel in Cameron County, Texas, about 330 miles southwest
of the Golden Pass Import Terminal. The project would include six liquefaction trains, each with a nominal
capacity of 4.5 mtpy of LNG, for a total capacity of about 27 mtpy. Other facilities would include four
180,000 m® LNG storage tanks, two marine jetties for berthing LNG carriers, and onsite power generation.
Construction of the export terminal would disturb about 850 acres of land. The project also would include
two parallel 42-inch-diameter pipelines extending 130 miles from the export terminal to the terminus of an
existing Rio Bravo pipeline, along with a 100,000-hp compressor station and a 150,000-hp compressor
station.
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On April 13, 2015, Rio Grande LNG received approval to use the FERC pre-filing process under
Docket No. PF15-20-000. Rio Grande LNG anticipates starting construction of the project in the third
quarter of 2017 and initiating service from the first liquefaction train in the fourth quarter of 2020.

The Rio Grande LNG Export Project would be constructed on an undisturbed site and would affect
substantially more land than the proposed Project. Additional land impacts would be caused by
construction of the two pipelines and the compressor stations. In addition, construction of the new marine
berthing facilities would result in greater marine disturbances than those associated with the Golden Pass
Project. As a result, the impacts of the Rio Grande LNG Export Project would be greater in both magnitude
and duration than those of the Golden Pass Project. Therefore, this project does not offer a significant
environmental advantage over the proposed Project. Based on these considerations, the Rio Grande LNG
Export Project was removed from further consideration as a potential system alternative.

Gasfin LNG Project

Gasfin is planning to develop a liquefaction and LNG export facility on the east side of the
Calcasieu Ship Channel in Cameron Parish, Louisiana, about 35 miles east of the Golden Pass Import
Terminal. This mid-scale project would have overall LNG storage capacity of 100,000 m® and LNG export
capacity of 1.5 mtpy. The onshore facilities would be constructed on a 35-acre site and the project would
also include a single marine berth capable of handling LNG carriers with a capacity between 10,000 and
35,000 m3. The project is in the initial development phase and an anticipated schedule has not yet been
released. At the time of writing, Gasfin had not requested that the FERC initiate the pre-filing process.

We do not consider the Gasfin LNG Project to be a reasonable alternative to the Terminal
Expansion because it would not have the capacity to meet the objectives of the Project without substantial
expansion. The environmental impacts associated with expansion, including increasing the size and
capacity of the marine berthing and onshore facilities, would be greater in both magnitude and duration
than those of the Terminal Expansion and therefore would not provide a significant environmental
advantage. In addition, the permitting and review process for the Gasfin LNG Project would begin
substantially later than the process for the Terminal Expansion. Based on these considerations, expansion
of the planned Gasfin LNG export facility was removed from further consideration as a potential system
alternative.

Gulf Coast Liquefaction Project

The Gulf Coast Liquefaction Project would export LNG from a planned liquefaction facility at
the Port of Brownsville in Brownsville, Texas, about 320 miles southwest of the Golden Pass Import
Terminal. The project would include a new terminal on about 500 acres, with four liquefaction trains each
capable of producing 4.5 mtpy of LNG (18.0 mtpy total), an unspecified number of LNG storage tanks, a
marine berth, and a pipeline interconnection with existing natural gas transmission lines. At the time of
writing, Gulf Coast had not requested that the FERC initiate the pre-filing process.

Gulf Coast would potentially be capable of meeting the proposed Golden Pass capacity; however,
as a greenfield facility, the Gulf Coast Liquefaction Project would be unlikely to provide a significant
environmental advantage over the Terminal Expansion. In addition, since Gulf Coast has not begun the
FERC permitting and review process, the timeline for construction of this project would likely be
substantially later than for the Terminal Expansion. Based on these considerations, expansion of the
planned Gulf Coast LNG export facility was removed from further consideration as a potential system
alternative.
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Live Oak LNG Project

Live Oak has announced plans for a liquefaction and LNG export facility in Calcasieu Parish,
approximately 44 miles northeast of the Golden Pass Import Terminal. Live Oak’s project would include
eight liquefaction units capable of producing a nominal capacity of 5.2 mtpy of LNG, two 130,000-m® LNG
storage tanks, a marine berth accommodating an LNG vessel with cargo capacity of up to 175,000 mé, and
an interconnection with the Kinder Morgan Louisiana Pipeline LLC (KMLP) and the Creole Trail Pipeline
systems. The project is in the initial development phase and, if authorized, is expected to begin export of
up to 5.0 MTPA of LNG at the end of 2019; however, at the time of this writing, Live Oak has not requested
initiation of the FERC pre-filing process.

The Live Oak LNG Project would not have the capacity to meet that of the Terminal Expansion
without substantial increase in scope. As a greenfield facility, the environmental impacts associated with
the development of the Live Oak LNG Project would likely be greater in both magnitude and duration than
those of the Project and would therefore be unlikely to provide a significant environmental advantage over
the Terminal Expansion. In addition, since Live Oak has not begun the FERC permitting and review
process, the timeline for construction of this project would likely be substantially later than for the
Terminal Expansion. Based on these considerations, expansion of the Live Oak LNG export facility was
removed from further consideration as a potential system alternative.

Waller Point LNG Project

The Waller Point LNG Project is a planned liguefaction and LNG export facility on a 180-acre
greenfield site near the mouth of the Calcasieu Ship Channel in Cameron Parish, Louisiana, about
35 miles east of the Golden Pass Import Terminal. The project would include small-scale liquefaction
trains with a total LNG export capacity of about 1.5mtpy, LNG storage capacity of 30,000 m®, and
berthing facilities for LNG barges. The project is in the initial development phase and Waller Point LNG
has not announced a planned schedule. Furthermore, at the time of writing, initiation of the FERC pre-
filing process had not been requested.

We do not consider the Waller Point LNG Project to be a reasonable alternative to the Terminal
Expansion because it would not have the capacity to meet the objectives of the Project without substantial
increase in scope. As a greenfield site, the environmental impacts associated with development of the
Waller Point LNG Project would likely be greater in both magnitude and duration than those of the Terminal
Expansion and therefore would not provide a significant environmental advantage. In addition, since
Waller Point has not begun the FERC permitting and review process, the timeline for construction of this
project would likely be substantially later than for the Terminal Expansion. Based on these considerations,
expansion of the planned Waller Point LNG export facility was removed from further consideration as a
potential system alternative.

3.2.1.3 Announced Export Projects

We are aware of the following export projects that were announced in the press by their proponents,
but have not yet progressed beyond that point.

e SEG Sideco LNG Project, announced by SEG Sideco LNG; and
e Pelican Island Project, planned by NextDecade.
Because no additional information on these projects is available beyond the initial announcements,

we cannot determine the potential environmental effects and therefore did not consider them in the analysis
of potential system alternatives.
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3.2.14 Agency Preferred Alternative

Based on the evaluations described above, we concluded that the potential system alternatives were
not reasonable alternatives or did not offer a significant environmental advantage over the Golden Pass
Project. Therefore, the proposed Terminal Expansion is the preferred liquefaction terminal system
alternative to meet the Project’s objectives.

3.2.2 Pipeline System Alternatives

To serve as a viable pipeline system alternative to the Pipeline Expansion, the system would need
to (1) transport all or a part of the volume of natural gas required for liquefaction at the Terminal Expansion;
and (2) cause significantly less impact on the environment than the proposed Pipeline Expansion. Gas
provided by a system alternative must connect to the existing Golden Pass Pipeline or directly to the
Terminal Expansion.

The existing Golden Pass Pipeline has interconnections with the NGPL, Tejas, Golden Triangle
Storage, Texoma, FGT, TGP, TETCO, and Transco pipeline systems. However, no single pipeline in
proximity to the existing Golden Pass Import Terminal could supply up to 2.7 bcfd at a delivery pressure
of 1,000 psig. Potential pipeline system alternatives include construction of a new lateral extension to the
Terminal Expansion from an existing or proposed pipeline system and construction of a new pipeline
system that would connect a market hub, supply basin, or multiple natural gas supply pipelines directly to
the Terminal Expansion. The Pipeline Expansion route would be within or parallel and adjacent to the
existing Golden Pass Pipeline right-of-way for its entire length. As a result, we considered the impacts of
the Pipeline Expansion to be minor (as described throughout section 4.0) and the impacts of constructing a
new lateral pipeline or new mainline to be substantially greater than those of the Pipeline Expansion.
Therefore, we did not further consider pipeline system alternatives.

3.3 ALTERNATIVE TERMINAL EXPANSION SITES
3.3.1 Sites in the Vicinity of the Existing Golden Pass Import Terminal

We evaluated the feasibility of constructing the Terminal Expansion at alternative sites. Proximity
to the existing Golden Pass Import Terminal was a criterion in the evaluation to enable use of existing
infrastructure, such as the LNG storage tanks, the LNG carrier berths and cargo loading/unloading facilities,
and other associated facilities. Construction and operation of alternative, new facilities would substantially
increase the environmental impacts of the Project compared to the proposed use of the LNG infrastructure
and facilities at the existing terminal.

We evaluated alternative sites for the Terminal Expansion within upland areas in a 4-mile radius
of the existing terminal (see figure 3.3-1). Four miles is an accepted maximum length for efficient
functioning of cryogenic LNG pipelines used to transport LNG from the liquefaction facilities to the LNG
storage tanks. Four of the five sites identified as potential alternatives are comprised of substantial existing
development or are close to existing development, including residences, schools, commercial and retail
facilities, parks and roads. We concluded that these sites would be impractical, and they were eliminated
from further consideration. The only upland site (TEA-1) we identified within the 4-mile radius as a
potentially viable alternative is about 0.3 mile southeast of the Terminal Expansion. Although this
alternative site includes about 84 acres of upland area, the amount of available upland is not adequate to
construct the liquefaction trains and associated facilities. Thus, construction at this site would disturb about
436 acres of wetlands as compared to the 311 acres of wetlands that would be affected by construction at
the proposed Terminal Expansion site. This site was therefore eliminated from further consideration.
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3.4  ALTERNATIVE SUPPLY DOCK SITES

The existing Golden Pass Import Terminal can be accessed by land only by traveling south from
Port Arthur, Texas, via SH-87. The Texas Department of Transportation stated that, due to damage incurred
from Hurricane Ike in 2008, the current condition of SH-87 is such that large, overweight deliveries of
equipment and materials to the proposed Golden Pass Export Terminal via SH-87 would not be permissible.
Therefore, deliveries of large, overweight equipment and materials would require transport via rail car or
marine vessel. There are no rail spurs in the vicinity of the Terminal Expansion site. Railway transportation
would require construction of a new rail line, including a railway crossing over the Gulf Intracoastal
Waterway, which would be cost prohibitive; if such a project could obtain the required permits, it would
likely affect navigation within the waterway.

Consequently, Golden Pass proposes to construct a supply dock for the delivery of bulk materials
via barge along the SNWW. Details regarding the proposed Supply Dock are provided in section 2.2.1.5.
We evaluated three alternatives for the Supply Dock in addition to use of the proposed site: (1) use of the
Golden Pass Import Terminal existing Ship Slip; (2) improvements to and use of an existing marine dock
(Broussard Dock) adjacent to the Golden Pass Import Terminal; and (3) improvements to and use of an
existing tug berth adjacent to the Golden Pass Import Terminal existing Ship Slip (see figure 3.4-1).

34.1 Golden Pass Import Terminal Existing Ship Slip

The existing Golden Pass Import Terminal Ship Slip is within the Golden Pass property boundary.
Existing utility access is available and dredging would not be required for the facility beyond the
maintenance dredging already permitted for the terminal. A 2,165-foot-long new haul road from the Ship
Slip to the Terminal Expansion site would need to be constructed. The alternate haul road would not affect
any wetlands, whereas the proposed haul road would affect 5 acres of wetlands. However, this alternative
was determined to not be feasible for several technical reasons:

o the marine berths do not have the capacity to accept transfers of heavier bulk materials and
equipment necessary for construction of the Terminal Expansion without major modifications
(although soil and sand could be transferred), which would affect the LNG loading/unloading
facilities and operation of the marine transfer facilities; and

e construction-related deliveries would need to be terminated during startup of the first
liquefaction train to allow LNG carriers to use the berthing facilities; therefore, a new marine
docking facility would need to be constructed for delivery of large and/or heavy equipment and
structures.

As aresult, the use of the existing Ship Slip, without major construction alterations, is not a feasible
alternative for the proposed Supply Dock and would result in more adverse environmental impacts, not
offering a significant environmental advantage. Therefore, we did not consider this alternative further.

Alternatives 3-20



T¢-€

SoAITeUIB) Y

Ay

-
1.56-mile-long haul road ‘ s
~
A

s -

-

Existing Golden Pass

Sy .
1.03-mile-long Import Terminal

haul road

0.65-mile-long
haul road

Proposed Terminal
Expansion Site

Permanent Fill

D Improvement of an Existing Marine Berth
(Broussard Dock)

Improvement of the Existing Tug Berth
| Proposed Site

| Use of Existing LNG Ship Slip

I~ 2 Golden Pass LNG Property

[1 Proposed Terminal Expansion Site

1,000 2,000 3,000 4,000 5,00?:
]

| == omm I eet

e

Figure 3.4-1

Golden Pass LNG Export Project
Alternative Sites for the
Supply Dock




3.4.2 Improvement of the Existing Broussard Dock

The Broussard Dock is on the northwest boundary of the existing Golden Pass Import Terminal
and has existing utility access. Dredging to accommodate construction barges would require removal and
disposal of an estimated 183,000 yd? of sediment, or about 120,000 yd? less than required for the proposed
Supply Dock. Use of the Broussard Dock would require about 5 acres of dredging, compared to 13.2 acres
expected for the Supply Dock; therefore, we anticipate that the impacts on EFH and water quality would
be similarly minimal as those associated with construction and operation of the proposed Supply Dock.
The estimated length of the heavy haul road from the Broussard Dock to the Terminal Expansion site would
be about 1.6 miles, which is about 1.1 miles longer than the proposed haul road; the alternate heavy haul
road would affect about 15 acres of wetlands compared to the 5 acres of wetlands affected by the proposed
haul road (see table 3.4.2-1).

TABLE 3.4.2-1

Potential Impacts of the Proposed and Alternative Supply Docks a

Acres Affected

Wetland Total

Classificationb  aggregate  Dredge Haul Road Platform Slip Laydown — Acres
Storage

Proposed Supply Dock
Open water 0.1 13.1 0.0 0.0 0.4 0.0 13.6
Upland 0.1 0.1 0.3 0.3 1.0 0.0 1.8
PEM 1.4 0.0 5.0 0.0 0.7 0.0 7.1
PUBX 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 1.6 13.2 5.3 0.3 2.1 0.0 225
Existing Broussard Dock Alternative
Open water 0.0 5.2 0.0 0.0 0.0 0.0 5.2
Upland 1.2 0.0 2.4 0.5 2.2 1.1 7.4
PEM 0.5 0.0 14.5 0.0 0.0 9.3 24.3
PUBX 0.0 0.0 0.0c 0.0 0.0 0.0 0.0c
TOTAL 1.7 5.2 16.9 0.5 2.2 10.4 36.9
Existing Tug Berth Alternative
Open water 0.0 20.6 0.0 0.0 0.0 0.0 20.6
Upland 0.7 0.0 0.5 0.5 2.2 1.1 5.0
PEM 0.9 0.0 12.6 0.0 0.0 9.3 22.8
PUBX 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 1.7 20.6 131 0.5 2.2 10.4 48.5

a The existing Ship Slip is not compared in this table because it is a logistically infeasible alternative.
b PEM: Palustrine Emergent; PUBXx: Palustrine Unconsolidated Bottom, excavated
c Acreage of impacts was greater than 0.00 but less than 0.05 acre.

In addition, Golden Pass stated that a key design requirement is the ability to construct a supply
dock that is incised into the shoreline, as the proposed Supply Dock has been designed. This design allows
for heavy lift cranes to access a barge from multiple sides and isolates a barge from wakes generated from
passing ship traffic. Installation of an incised supply dock at the Broussard Dock would require removal
and demolition of existing structures, including the existing dock. It would require a similar number of
pilings, sheet piles, and pads as the proposed Supply Dock.
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While modification of the Broussard Dock to serve as a supply dock for the Terminal Expansion
would likely require less dredging, and the dredging would be conducted in an area that has experienced
previous dredging, the modifications would require razing and removing the existing onsite structures,
including the existing dock, and installing at least an equivalent number of pilings, sheet piles, and pads.
Because impacts on wetlands would be greater and impacts on other resources would be similar to those
associated with construction and use of the proposed Supply Dock, the Broussard Dock does not offer a
significant environmental advantage over construction and use of the proposed Supply Dock. As a result,
use of the Broussard Dock is not considered a feasible alternative for the Supply Dock, and we did not
further consider this alternative.

3.4.3 Improvement of Existing Tug Berth

The existing tug berth is on the existing terminal property adjacent to the northwest side of the Ship
Slip and has existing utility access. Dredging to improve vessel access to the tug berth would require
removal of an estimated 530,000 yd?® of sediment, which is about 225,000 yd® more than required for the
proposed Supply Dock. The estimated length of the associated heavy haul road would be about 1.1 miles,
which is about 0.4 mile longer than the proposed haul road; the alternate haul road would affect about 13
acres of wetlands, compared to the 5 acres of wetlands affected by the proposed haul road (see table 3.4.2-
1). The impacts on EFH and water quality are expected to be similarly minimal as those for the proposed
Supply Dock.

Tugs are required during transit and berthing of the LNG carriers. Use of the tug berth as a
construction supply dock would require demolition of the berth and permanent loss of the tug berth,
requiring that a new berth be constructed. Further, because of the proximity of the tug berth to the existing
Ship Slip, deliveries to the dock during construction would have the potential to affect operations of the
Terminal Expansion, especially after the first train is in service. This alternative offers no significant
environmental advantage over the proposed Supply Dock, and improvement of the existing tug berth may
have greater safety concerns than use of the proposed Supply Dock. Based on the above, we did not further
consider this alternative.

3.4.4 Conclusion

Based on our analysis of the identified alternatives to the proposed Supply Dock, we conclude that
the proposed Supply Dock is the environmentally preferred alternative.

3.5 ALTERNATIVE TERMINAL CONFIGURATIONS AND POWER SOURCES
351 Alternative Terminal Configurations

Although alternative configurations of the Terminal Expansion were evaluated, design of the site
was limited by the siting requirements of 49 CFR 193, NFPA 59A, and industry and engineering standards.
Regulatory requirements stipulate that potential thermal exclusion and vapor dispersion zones remain
onsite; therefore, those requirements dictate the locations of specific pieces of equipment for the
liquefaction facilities. Similarly, thermal radiation zones associated with flares require specific distances
from other pieces of equipment and from property lines. The selected location of each of the components
of the expanded terminal was based on the relevant regulations, codes, and guidelines. We did not identify
any alternative configurations that would meet the regulations, codes, and guidelines while avoiding or
reducing impacts when compared to those of the proposed terminal configuration. Therefore, we conclude
that the proposed general configuration of the Terminal Expansion is the preferred alternative.
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3.5.2 Alternative Power Sources

Each train would have two steam turbine generators to provide the necessary power requirements
for the refrigeration compressors. The steam turbine generators would produce electrical power through
cogeneration by using steam from the heat recovery steam generators that are part of the natural gas-fired
turbines in each train. All of the turbines would be equipped with selective catalytic reduction and oxidation
catalysts to reduce NOy and monoxide emissions, respectively. The use of a single, larger gas turbine
driving all the required refrigeration compressors would not be technically feasible.

Two alternatives were considered to the gas-fired steam turbines for power supply: (1) power
produced by an onsite steam generation plant; and (2) electrical power generated offsite (purchased power).
Generating power onsite would require a change to the configuration of the Terminal Expansion in order
to incorporate the additional equipment required to convert and transform steam generated onsite into
electricity and back into useable power by the electric motors in the compressors. The additional equipment
would include a generator, a variable speed motor, and a transformer for each of the six compressors on the
liquefaction trains.

Purchased power would come from the local electrical grid. This option also would require
additional equipment (a transformer and a variable speed motor for each compressor). An onsite boiler also
would be needed to generate process heat as an alternative to that supplied by the heat recovery steam
generators. Both options would likely result in lower overall energy efficiency based on the additional
equipment needed: the proposed design using gas-powered turbines would result in a compressor cycle
efficiency of about 50.3 percent, whereas the alternative options would result in compressor cycle
efficiencies of about 50.1 percent for onsite power generation through steam generation, and about 39.3
percent with purchased power.

Both of the alternatives could result in an overall increase in emissions compared to the gas-fired
turbines (see table 3.5.2-1). However, emission modeling was not conducted for the alternatives, and it is
likely that the difference in emissions, if any, would not be substantial. In addition, although the difference
in compressor cycle efficiency between the gas-fired turbines and steam power generation would be
relatively small, the steam-powered turbines would need to be run at a higher rate to account for this
efficiency loss, which would consume additional fuel and result in an increase in total emissions. For the
alternative of using purchased power, the overall fuel requirement for the additional equipment needed
(transformer, variable speed motor per compressor, and onsite boiler) would be greater than that needed for
the gas-fired steam turbines. Further, the CO, emissions from the mixed fuel combusted by public utilities
(e.g., coal, diesel, and natural gas) could be greater than those generated by the gas-fired turbines.
Therefore, we conclude that the proposed cogeneration power source is the preferred alternative.

TABLE 3.5.2-1

Comparison of the Fuel Requirements and CO, Emissions
of the Proposed and Alternative Power Sources

L Proposed Gas-Fired Onsite quer Purchased Power
Fuel/Emission Type ) ; Generation .
Steam Turbine Design . Alternative
Alternative

Total fuel required (MBTU/hr higher 6,674 6,834 8,359
heating value)
Total CO2 emissions (kTon/yr) 3,359 3,439 4,662
Abbreviations:
MBTU/hr =1,000 British thermal units per hour kTon/yr = kilotons per year
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3.6 ALTERNATIVE PIPELINE ROUTES

The proposed Golden Pass Pipeline route would be within or parallel and adjacent to the existing
Golden Pass Pipeline right-of-way for its entire length, and would be offset from the existing pipeline by
25 feet, where feasible. This would limit environmental impacts. We did not identify any environmental
concerns that require the need to identify and evaluate alternative pipeline routes to minimize impacts, nor
were any alternatives suggested during the public scoping period. Therefore, we conclude that the proposed
pipeline route is the preferred alternative.

3.7  ALTERNATIVE PIPELINE EXPANSION ABOVEGROUND FACILITY SITES

We evaluated alternative sites for the proposed compressor stations and also considered the need
to evaluate potential alternative sites for other aboveground facilities associated with the Pipeline
Expansion. Our assessments considered information obtained from inspection of maps and aerial
photography and from observations during site visits.

3.7.1 Compressor Station Site Alternatives

We assessed alternative compressor station sites based on consideration of the following:
(1) compression requirements (to minimize fuel consumption and reduce air emissions); (2) distance from
the nearest Noise Sensitive Areas (NSA); (3) use of upland areas to minimize impacts on wetlands;
(4) impacts on cultural resources or eligible historic properties; (5) presence of known contamination due
to industrial activities; (6) presence of natural visual screening; and (7) accessibility.

3.7.11 MP 1 Compressor Station

The MP 1 Compressor Station was sited near the NGPL Interconnection to efficiently receive gas
from the NGPL pipeline with a minimum of infrastructure. The proposed site is on an abandoned well pad
within the existing Golden Pass Import Terminal property boundary. Any alternative site considered for
this compressor station would result in placing the MP 1 Compressor Station outside of the existing
terminal’s storm protection levee system, which would expose the compression equipment to flooding
during storm events or require an expansion of the storm protection levee. The proposed site is about 0.4
mile from the nearest NSA and the J. D. Murphree Wildlife Management Area (WMA); alternative sites
along the NGPL pipeline route would site the compressor station closer to the NSA and the WMA, with
one site about 0.1 mile from both. Based on the above, no alternative site considered for the MP 1
Compressor Station offers a significant environmental advantage to the proposed site, and we did not further
consider them.

3.7.1.2 MP 33 Compressor Station

The proposed location for the MP 33 Compressor Station is on land owned by Golden Pass in the
immediate vicinity of the north side of the existing Texoma Interconnection facilities and its mainline
compressor station. The proposed site is on a parcel that contains two impoundment areas and is bracketed
by wetlands, pipeline right-of-way easements, a road, and a single residence. The impoundment areas
would be avoided during construction and operation, and the proposed configuration for the MP 33
Compressor Station would affect about 0.3 acre of wetlands.
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Potential alternative sites for the MP 33 Compressor Station were identified west and southwest of
the Texoma Interconnection facility (see figure 3.7-1). The alternative site west of the Texoma
Interconnection (Alternative Site 1) would affect substantially more wetland acreage (6.3 acres) than the
proposed compressor station location. In addition, locating the MP 33 Compressor Station and the Texoma
Compressor Station near each other could markedly degrade local air quality due to prevailing winds.
Alternative Site 2, southwest of the Texoma Interconnection, does not have sufficient area available because
of the presence of multiple foreign pipelines. Further, that site would affect substantially more wetland
acreage (3.8 acres) than the proposed location. As a result of these considerations, neither of the two
alternative sites identified for the MP 33 Compressor Station offer a significant environmental advantage
over the proposed site, and we did not further consider them.

3.7.1.3 MP 66 Compressor Station

The proposed location of the MP 66 Compressor Station is on land owned by Golden Pass,
immediately northwest of the existing TETCO Interconnection facilities. The area is rural and the site was
previously harvested for timber. The land immediately adjacent to the proposed location consists of
pipeline right-of-way, an access road, and active silviculture land. The proposed configuration for the
MP 66 Compressor Station would affect about 0.1 acre of wetlands.

We evaluated three alternative sites for the MP 66 Compressor Station in the immediate vicinity of
the TETCO Interconnection facility (see figure 3.7-2). The entire 21.2 acres of Alternative Site 1 (south of
the TETCO Interconnection) is contained on upland agricultural land. Alternative Site 2, (east of the
TETCO Interconnection) consists predominantly of forest wetland; siting the MP 66 Compressor Station
there would affect about 5.9 acres of wetlands. Alternative Site 3 and the associated access road would
affect about 3.1 acres of wetlands. Alternative Sites 2 and 3 considered for the MP 66 Compressor Station
impact more wetlands than the proposed site and therefore do not offer a significant environmental
advantage over the proposed site. Alternative Site 1, while impacting fewer wetlands, would not offer a
significant environmental advantage after consideration of our recommendations in sections 4.3.2.1 and
4422,

3.7.2 Other Aboveground Facilities

Other aboveground facilities associated with the Pipeline Expansion include interconnections with
the NGPL, Texoma, Tennessee Gas, TETCO, and Transco pipelines. The locations of these
interconnections are constrained because the locations of the existing pipelines dictate their locations.
During Project design, Golden Pass considered the alternatives of establishing interconnections with other
pipeline systems but determined those systems to be unviable because of their relatively low available
volumes or limited capacity. For example, Golden Pass considered using the Tejas and FGT pipelines as
supply sources and establishing aboveground interconnections with those systems; however, neither
pipeline system has sufficient volumes of natural gas available to meet the needs of the Terminal Expansion.
Although the existing Golden Triangle Storage system is capable of both receiving and supplying gas and
already has an interconnection with the existing Golden Pass Pipeline (MP 28), the interconnection is
currently limited to a capacity of 0.25 bcfd and is associated with a peaking facility; therefore, it could not
be a long-term supply source for the Project.

All of the Pipeline Expansion interconnections would be within existing natural gas pipeline rights-
of-way. We did not identify any environmental concerns that indicated the need to identify and evaluate
alternative sites for the interconnections, nor were any alternatives suggested during the public scoping
period.
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3.8 ALTERNATIVE SITES FOR THE PIPE STORAGE AND CONTRACTOR YARD

The proposed site of the pipe storage and contractor yard is in Orange County, Texas, about 6 miles
northeast of MP 33 and about 2 miles west of the City of Orangefield. This site includes 13.0 acres of
industrial land that was previously disturbed and graveled during construction of the existing Golden Pass
Pipeline. Use of the site would not affect any wetlands.

Golden Pass considered an alternative site about 8 miles northeast of MP 33. That site consists of
about 0.8 acre of industrial/commercial land and 44.5 acres of agricultural land. Although that site also
was used as a pipe storage and contractor yard during construction of the existing Golden Pass Pipeline, the
agricultural land would need to be re-disturbed to be used for the Pipeline Expansion. As a result, the
alternative site does not offer a significant environmental advantage over the proposed site. Therefore, we
conclude that the preferred site is the proposed site of the pipe storage and contractor yard.

3.9 ALTERNATIVE COMPRESSOR STATION DESIGN
3.9.1 Use of Electric-Powered Compressors and Purchased Power

Golden Pass considered the use of electric-powered compressors and purchased power as an
alternative to the proposed gas-fired compressors. Although the horsepower requirements would be similar
for electric-powered compressors and natural gas-fired turbines, the use of electric-powered compressors
would require routing high-voltage electrical transmission lines through wetlands to reach the compressor
stations. To ensure power reliability, two electrical transmission lines from separate electrical power
subsystems would be required for each compressor station (in case one subsystem were to shut down) or
one electrical transmission line paired with an emergency generator and storage facilities for diesel fuel. In
considering the use of two electrical transmission lines to each compressor station, the lengths of the
transmission lines necessary to reach the two subsystems that would likely be used for the MP 33
Compressor Station would be about 0.2 mile and about 0.8 mile, respectively. The lengths of the
transmission lines necessary to reach the subsystems that would likely be used for the MP 66 Compressor
Station would be about 2.7 miles and 10.8 miles, respectively. Using electrical power also would require
additional infrastructure at the compressor station locations, as each compressor station would require a
substation and/or switching station to reduce the high-voltage power from the electrical lines to a level
usable by the compressor stations. Construction of either one or two distribution lines to the compressor
stations would increase land affected by the Project and add to visual impacts.

The electrical power supplied by the grid could be provided by several electrical generation plants
and, therefore, a variety of fuels could be used. As a result, the increase in emissions from the generation
plants due to providing electrical power to the compressor stations would be difficult to calculate. Golden
Pass provided estimated greenhouse gas (GHG) emissions from power plants (93,000 mtpy for the MP 33
Compressor Station and 478,000 mtpy for the MP 66 Compressor Station) and the proposed gas-driven
compressors (87,000 mtpy for the MP 33 Compressor Station and 470,000 for the MP 66 Compressor
Station). The estimates indicate that emissions associated with purchased power would average about
4 percent higher than those of the proposed gas-driven compressors. However, with the large number of
variables in the estimates, and with current emission control technology and the air permit requirements
that the generation plants and the compressor stations must comply with, we anticipate that there would not
be a substantial difference in the GHG and other emissions between the two alternative methods of
providing power to the compressor stations.
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Because additional environmental disturbance would result from construction of the electrical
transmission lines and emissions for each alternative would likely be similar, the use of purchased electric
power for operating the compressor stations would not offer a significant environmental advantage over the

proposed natural gas-fired compressors. Therefore, we conclude that the proposed use of gas-fired
compressors is the preferred alternative.
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4.0 ENVIRONMENTAL IMPACT ANALYSIS

The environmental consequence of constructing and operating the Project would vary in duration
and significance. Four levels of impact duration were considered: temporary, short term, long term, and
permanent. A temporary impact generally would occur during construction, with the resource returning to
pre-construction conditions almost immediately afterward. A short-term impact could continue for up to 3
years following construction. An impact was considered long term if the resource would require more than
3 years to recover. A permanent impact could occur as a result of an activity that modifies a resource to
the extent that it would not return to pre-construction conditions during the life of the Project, such as the
construction and operational impact of a compressor station. We considered an impact to be significant if
it would result in a substantial beneficial or adverse change in the physical environment and the relationship
of people with the environment.

In this section, we discuss the affected environment, general construction and operational impacts,
and proposed mitigation measures for each resource. We also discuss the design and construction of the
facility to resist natural hazards. The applicant, as part of its proposal, agreed to implement certain measures
to reduce impacts on environmental resources. We evaluated the proposed mitigation measures to
determine whether additional measures would be necessary to reduce impacts. Where we identified the
need for additional mitigation, the measures appear as bulleted, boldfaced paragraphs in the text. We will
recommend that these measures be included as specific conditions to authorizations that the Commission
may issue