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TO THE INTERESTED PARTY:

The staff of the Federal Energy Regulatory Commission (FERC or Commission)
has prepared a draft environmental impact statement (EIS) for the Gulf LNG
Liquefaction Project proposed by Gulf LNG Liquefaction Company, LLC; Gulf LNG
Energy, LLC; and Gulf LNG Pipeline, LLC (GLP) (collectively referred to as Gulf LNG)
in the above-referenced docket. Gulf LNG requests authorization pursuant to sections
3(a) and 7 of the Natural Gas Act (NGA) to construct and operate onshore liquefied
natural gas (LNG) liquefaction and associated facilities to allow export of LNG, and to
construct, own, operate, and maintain new interconnection and metering facilities for the
existing Gulf LNG Pipeline in Jackson County, Mississippi. The proposed actions are
referred to as the Gulf LNG Liquefaction Project (Project) and consist of the Gulf LNG
Terminal Expansion (Terminal Expansion) and the GLP Pipeline Modifications.

The draft EIS assesses the potential environmental effects of construction and
operation of the 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 have
some adverse environmental impacts; however, these impacts would be avoided or
reduced to less-than-significant levels.

The U.S. Army Corps of Engineers; U.S. Coast Guard; U.S. Department of
Energy, Office of Fossil Energy; the U.S. Department of Transportation’s Pipeline and
Hazardous Materials Safety Administration; U.S. Fish and Wildlife Service; National
Oceanic and Atmospheric Administration, National Marine Fisheries Service; and U.S.
Environmental Protection Agency participated as cooperating agencies in the preparation
of the EIS. In addition, the Mississippi Office of the Secretary of State has jurisdiction
over the wetland mitigation property and, therefore, is assisting us as a cooperating
agency. Cooperating agencies have jurisdiction by law or special expertise with respect
to resources potentially affected by the proposal and participated in the NEPA analysis.
Although the cooperating agencies provided input to the conclusions and
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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 proposed facilities:

feed gas pre-treatment facilities, including a mercury removal system, an
acid gas removal system (to remove carbon dioxide and hydrogen sulfide),
a molecular sieve dehydration system (to remove water), and a heavy
hydrocarbon removal system (to remove natural gas liquids);

two separate propane precooled mixed refrigerant liquefaction trains that
liquefy natural gas, each with a nominal liquefaction capacity of 5 million
metric tons per year (mtpy) and a maximum capacity of more than 5.4
mtpy of LNG;

liquefaction facility utilities and associated systems, including two gas-
fired turbine compressors per liquefaction train;

storage facilities for condensate, ammonia and refrigerants;
utilities systems, including instrument, plant air, and nitrogen;

a truck loading/unloading facility to unload refrigerants and to load
condensate produced during the gas liquefaction process;

four flares (including one spare flare) in a single flare tower to incinerate
excess gases associated with maintenance, startup/shutdown, and upset
conditions during an emergency;

two supply docks (North and South Supply Docks) designed to receive
barges transporting materials and large equipment during construction,
with one dock retained for use during operation;

new in-tank LNG loading pumps in the existing LNG storage tanks to
transfer LNG through the existing transfer lines to LNG marine carriers;

new spill impoundment systems designed to contain LNG, refrigerants and
other hazardous fluids;

minor changes to piping at the existing berthing facility to permit bi-
directional flow;

a new concrete storm surge protection wall that connects to the existing
storm surge protection wall near the southwest corner of the Terminal
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Expansion site and extends along the southern border of the Terminal
Expansion site;

o a new earthen berm extending from the northeastern to the southeastern
boundaries of the Terminal Expansion site, between the Terminal
Expansion and the Bayou Casotte Dredged Material Management Site,
and connecting to the new segments of the storm surge protection wall;

o six off-site construction support areas for use as staging and laydown areas,
contractor yards, and parking;

o modifications to the existing metering stations at the existing Gulfstream
Pipeline Company and Destin Pipeline Company interconnection
facilities'; and

o modifications to the existing Gulf LNG Pipeline at the existing Terminal
to provide a connection to the inlet of the LNG liquefaction pre-treatment
facilities.

The Commission mailed a copy of the Notice of Availability to federal, state,
and local government representatives and agencies; elected officials; environmental
and public interest groups; Native American tribes; potentially affected landowners
and other interested individuals and groups; and newspapers and libraries in the
Project area. The draft EIS is only available in electronic format. It may be viewed
and downloaded from the FERC’s website (www.ferc.gov), on the Environmental
Documents page (https://www.ferc.gov/industries/gas/enviro/eis.asp). In addition, the
draft EIS may be accessed by using the eLibrary link on the FERC’s website. Click
on the eLibrary link (https://www.ferc.gov/docs-filing/elibrary.asp), click on General
Search, and enter the docket number in the “Docket Number” field, excluding the last
three digits (i.e. CP15-521). Be sure you have selected an appropriate date range. For
assistance, please contact FERC Online Support at FercOnlineSupport@ferc.gov or
toll free at (866) 208-3676, or for TTY, contact (202) 502-8659.

Any person wishing to comment on the draft EIS may do so. Your comments
should focus on draft EIS’s disclosure and discussion of potential environmental
effects, reasonable alternatives, and measures to avoid or lessen environmental
impacts. To ensure consideration of your comments on the proposal in the final EIS,

! Additionally, Transcontinental Gas Pipe Line Company, LLC (Transco) would construct modifications to the
existing Transco/Florida Gas Transmission Company, LLC Interconnect. FERC would review this project under
Transco’s blanket certificate.


http://www.ferc.gov/
https://www.ferc.gov/industries/gas/enviro/eis.asp
https://www.ferc.gov/docs-filing/elibrary.asp
mailto:FERCOnlineSupport@ferc.gov
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it is important that the Commission receive your comments on or before 5:00 pm
Eastern Time on January 7, 2019.

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 staff available to assist
you at (866) 208-3676 or FercOnlineSupport@ferc.gov. Please carefully follow these
instructions so that your comments are properly recorded.

D

2)

3)

4)

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 (CP15-
521-000) 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 a public comment session its staff will conduct in the Project
area to receive comments on the draft EIS, scheduled as follows:


mailto:FercOnlineSupport@ferc.gov
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/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/docs-filing.asp
http://www.ferc.gov/docs-filing/eregistration.asp
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Date and Time Location
Tuesday, December 18, 2018 Pelican Landing Convention Center
4:00 — 8:00 pm local time 6217 Mississippi Highway 613

Moss Point, MS 39563
228-474-1406

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

The comment session is scheduled from 4:00 pm to 8:00 pm local time.
You may arrive at any time after 4:00 pm. There will not be a formal
presentation by Commission staff when the session opens. If you wish to
speak, the Commission staff will hand out numbers in the order of your
arrival. Comments will be taken until 8:00 pm. However, if no additional
numbers have been handed out and all individuals who wish to provide
comments have had an opportunity to do so, staff may conclude the session
at 7:30 pm.

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

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

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). Motions to intervene are more fully described at
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http://www.ferc.gov/resources/guides/how-to/intervene.asp. Only intervenors have the
right to seek rehearing or judicial review 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 that 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. The eLibrary link also provides access to the
texts of all formal documents issued by the Commission, such as orders, notices, and
rulemakings.

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



http://www.ferc.gov/resources/guides/how-to/intervene.asp
http://www.ferc.gov/
http://www.ferc.gov/docs-filing/esubscription.asp

TABLE OF CONTENTS

Gulf LNG Liquefaction Project
Draft Environmental Impact Statement

TABLE OF CONTENTS i
LIST OF APPENDICES viii
LIST OF TABLES.. ix
LIST OF FIGURES xi
ACRONYMS AND ABBREVIATIONS xii
EXECUTIVE SUMMARY .... ES-1
PropoSed ACLION.....ccuviiiiiieiiiecieeeiee ettt tre s e e et e e taeestaeeereeeareeenseeans ES-2
Terminal EXPanSion .........cccecievierienienienieeieereesseereesseeseesseesseesssessnens ES-2

Pipeline Modifications .........ccceevierienienienieeieeie e ES-3

Public INVOIVEMENT .......coiiiiiiiiiiiece et ES-3

Project IMPACES ..c.vveivveiieiiecie ettt st ser e st esbeesbeesbeesseesseesraens ES-4
WELLANAS ..ot st ES-5

Essential Fish Habitat...........cccccooveiiiiiiiiiiiiececeeeeee e ES-5

Threatened and Endangered SPECies .........ccvevverieiieniienieereereeveeieenens ES-6

Coastal Zone Management Program .............ccceevevvenvenveneeneenrenneeiens ES-6
SOCIOCCOMNOIMICS ....ccuvvieerieiiieeitieeciteeeteeeeteeesaeesreeebeeeseseesaseeeseeessseesareeans ES-6

Air Quality and NOISC........eeeceieriieiiie et eree e e eeeeeesreeeree e ES-7

Reliability and Safety .......cccvevierierieiieiieciecieee et ES-8

Cumulative IMPaCES........ceviirieriiriieeieeiieeesee e ste e ebe e seesseeseeens ES-9
Alternatives Considered..........ooiiiieiiiiierienienie et ES-9

(0703 1162 1113 101 3T USSR ES-9

1.0 INTRODUCTION 1-1
1.1 Project Purpose and NEed ..........cccevirienininieniiieieeneeee et 1-3

1.2 Purpose and Scope of this EIS.........coooiiiiiiiiieiecieecere e 1-4

1.2.1 Federal Energy Regulatory COmmission .........c..ccvevvverieerieeneeneenvennennnes 1-5

1.2.2 U.S. Army Corps 0f ENINEETS .....cc.cocvevireeniiniinieiinienieienceteie e 1-5

1.2.3 U.S. CoaSt GUAT .....oeiiiiieiieiie ettt 1-5

1.2.4 U.S. Department 0of ENErgy ........cccvevveevienierienieciecie e eie e 1-6

1.2.5 U.S. Department of TranSportation.............cceeeveeeveecveerieerieereesieesvesnenenes 1-7

1.2.6 U.S. Fish and Wildlife Service..........coceerieniiniiiiiiiieeicecececeeeeen 1-7

1.2.7 National Marine FiSheries Service.......cccocvmviimnienienienieneeneesresnesenenenns 1-8

1.2.8 U.S. Environmental Protection AZency .......c.ccccvecvvevierieerieeneeneenvennennnes 1-8

1.3 Public Review and COmMENt............cceeriieiciieeciiieiieeciee et 1-9

1.3.1 Pre-filing Process and SCOPING .......c.ceveeruieniiniiiiiiiieieee e 1-9

1.3.2 Public Review of the Draft EIS..........cccooiiiieiiiieeeeee e 1-14

1.4 Non-Jurisdictional FACIlIties .........cc.eevvviieciiiiiiieciieciee et 1-14

1.4.1 Electric Transmission LiNeS.........ccccoeciiiiiiiiiiiiiiieiiieieeceeececeee e 1-14

142 Truck Transport of Natural Gas Liquids........ccceevevievieniencienienreeneenne, 1-16

143 North Supply Dock Maintenance Dredging and Operation.................... 1-16

1.4.4 Earthen Berm Maintenance and EXtension............cccooeeeeeveeeniieeieecnenn, 1-18

1.5 Permits, Approvals, and Regulatory ReVIews .........cccceevverierienieniieiecie e, 1-18

2.0 PROPOSED ACTION 2-1
2.1 EXiSting FACIIITIES ..c..eeviriiriiiiiniieieecieeteice ettt 2-1

2.1.1 Gulf LNG Import Terminal..........occoeoieiiiiiiiienieiieeieeceieee e 2-1



3.0

TABLE OF CONTENTS (CONTINUED)

2.1.2 Gulf LNG Existing Pipeline SyStem .........ccccevvueriveiieeiieerieieereenieesieenieens 2-4
2.2 Proposed FaCIlities ......c.eevieriierierieiiesie ettt ettt e seaesnaesnne e 2-4
2.2.1 Terminal EXpansion ........ccccoeveeviininienininiienienecseeeee et 2-4
2.2.1.1 Liquefaction Facilities ........cccccvevvverieiiieeieeieereereereeveesiee e 2-4
2.2.1.2 LING StOra@e.....veeeviieiiieeieeeiieesieeeieesite et sieeeveesseeeeeneee s 2-5
2213 Refrigerant and NGL Storage and NGL Trucking ................... 2-5
22.1.4 Power GENeration ...........cceceereerienienienieeie et 2-5
2.2.1.5 SUPPLY DOCKS ....vieiriiiieiiecie ettt 2-6
2.2.1.6 Modifications to Existing Terminal Facilities ..............cc.e...... 2-9
2.2.1.7 Associated Infrastructure .........coccoeceevieeiiiiiiiieeeeeeee 2-9
2.2.1.8 Administration and Maintenance Buildings .............ccccveeuenn. 2-10

2.2.19 Construction Staging Areas and Construction Support
ATCAS ..ttt et e n 2-11
2.2.2 Pipeline Modifications .........ccoeeveerieriiiieeie et 2-13
2.3 Land REqUITEMENLS .......cccuviriiriieiieieeieeieee ettt esbe e se e seesseens 2-13
2.3.1 Terminal EXpansion ........c.ccoceecieviririinininieneneiecsceeeee e 2-13
2.3.1.1 ACCESS ROAAS ..ot 2-15
2.3.1.2 Construction SUPPOTt AT€aS......cceeerveerereerrreerreerieeereeeeneenens 2-15
2.3.2 Pipeline Modifications ..........cccveverrierieeieeiieieeieeie e seee e ees 2-15
2.4 Construction Schedule and Workforce ............ccoocuiioiiiiiiiiiiinineeeeeee, 2-16
2.5 Environmental Compliance And training .............cceeveereereervervesvesneesneeneenns 2-16
2.6 Construction Procedures ...........coeveeeieiiiieiienieeeeeeee e 2-17
2.6.1 Terminal EXpansion ........c.ccocceceeviririiininineneneeeneseeeeeee e 2-19
2.6.1.1 Site Preparation..........cccceereerierienienie e 2-19
2.6.1.2 Storm Protection System Installation ............cccccvvvererereeieennen. 2-19
2.6.13 Terminal Piping and Equipment Installation...........c....c.c.... 2-20
2.6.14 SUPPLY DOCKS ..ot 2-20
2.6.1.5 Site ReStOration........c.cevueerieerienienienienieeeeeee e 2-22
2.6.2 Special Construction Procedures............ceecveveverciieciinnieeneeneeseeseeseeee 2-22
2.6.2.1 Road, Railroad, and Foreign Pipeline Crossings ................... 2-22
2.6.2.2 Residential Areas.........ccoceveeriiiiiiiiiiiiieeeeeeenee e 2-22
2.6.3 Construction SUPPOTE ATCAS .....ccververreerrereereereerseesseesseesseessaesseessessnes 2-22
2.7 Operation, Maintenance, and Safety Procedures .........c.ccocceeeveneenincncnncnnene 2-22
2.7.1 Terminal EXPansion ........coceereerienienienieiieeee et 2-22
2.7.1.1 Summary of OPeration..........c.ccceeeveevreevreerieerreerreeseeseeseeseeens 2-22
2.7.1.2 Spill Containment SYStEmM ........c.cccvvevveerirerieerreesieereeseeseeenenens 2-23
2.7.1.3 Hazard and Fire Detection SyStem ..........cccecceeveeneeneenieneene 2-23
2.7.1.4 Firewater SYStem ......cccvevcviiieiieiieciie e 2-24
2.7.1.5 Emergency Shutdown SyStem .........cccccvevverevenienienieeenieenieenns 2-24
2.7.1.6 Emergency Response Plan.........c..coccoceviniinininininnncncne. 2-24
2.7.2 Pipeline Modifications .........ccceeveerieiiiiie et 2-25
ALTERNATIVES 3-1
3.1 NO-ACtioN AILEINALIVE ....cueiveiiiiiiiieeie ettt sttt et eeees 3-2
32 System AIEINAIVES ....ceoueeieieiiiiiieeie ettt sbe e b 3-3
3.2.1 Terminal Expansion System AIternatives.......c.coceevveerveerreerreeseeseeseenenens 3-3
3.2.2 Pipeline Modification System Alternatives ..........cccoceevererienenencenennen. 3-6
33 Terminal Expansion AIEINatives ..........coceereerierienienie e 3-6
33.1 Alternative Terminal EXpansion Sites .........cccccceeevieviievierieneeneesvenrenenns 3-6
3.3.1.1 STING CrIterIa....vievieeieriierieesieereeieereereereeseesseesseesseesenesseeenns 3-6
3.3.1.2 Alternative Site ASSESSMENT ......eecveevrerieeriienieeriiesiee e eeeeeeeeees 3-6

il



4.0

TABLE OF CONTENTS (CONTINUED)

332 Alternative Plot Plans for the Terminal Expansion..........c.c.ccccevvevveeveenen. 3-7
33.2.1 Criteria for Alternative Layouts of Terminal
Expansion Facilities.........ccccerieriirirnireiieieeeeeeeeeeieeiens 3-7
3322 Potential PIot P1ans .........ccccooieieiieiiiieeecceeee e 3-7
3323 Agency Preferred AIternative ..........cveevvevienieneenieeniesieeneeee, 3-9
3.4 Supply DOck AIETNAtIVES ......evviruieiiiiriieienieeieie sttt 3-9
34.1.1 Need for One or More Supply Docks ........ccoceeveiiiiiiinienennne. 3-9
34.1.2 One Supply Dock Alternative..........coceeveereereervencvenneenennne. 3-10
34.13 Use of the Existing LNG Carrier Berthing Facility ................ 3-10
34.14 Alternative Sites for the Supply Docks........cccocoeeviniiininnnn. 3-10
34.15 Agency Preferred AIternative ........occveeveeverveireeiecrecreeneenn, 3-10
3.5 Alternative Construction SUppPOTt AT€a SItES ....cc.vervrerververireeireereesreesseesseenenens 3-11
3.6 Alternative Pipeline Modification Sites..........coceeveririenineniieninenicneneeeee, 3-11
3.7 Alternative POWET SOUICES........iiiuieiietieiieiieeiteee ettt 3-11
3.7.1 Alternative Power Source for the Refrigeration Compressors................ 3-12
3.7.2 On-Site POWEr GEeNeration ...........cccueeeereerieeieeieeieenieesieesiee e seeeseee e 3-13
3.8 Alternatives CONCIUSION . ........oouiiiiiiieiieeeee e 3-14
ENVIRONMENTAL IMPACT ANALYSIS 4-1
4.1 Geologic Conditions, Resources, and Hazards ............cccooevvveiveceeciienieenieneeninens 4-1
4.1.1 GEOlOZIC SEHNE......eiiiiiiitieiie ettt st st 4-1
4.1.1.1 Terminal EXpansion........ccccccecvvevieiiesiescieereereereereesreesseeseeens 4-2
4.1.1.2 Pipeline Modifications..........cccvevverieniencieeieeieeieeieeieesiee e 4-2
4.1.2 Mineral RESOUICES..........cccviiiciiiiiiieeiie ettt e 4-2
4.1.2.1 Terminal EXpansion.........coccceveerieiienieniieeic e 4-2
4122 Pipeline Modifications..........ccccveveerveniescieeiieieeieeieesieesiee e 4-2
413 Geologic Hazards and Mitigation Measures for the Terminal
EXPANSION....cciiiiiiiiieiiieciie ettt et e e e bt eesebeesabeeesbaeessaesnreeas 4-2
414 Geologic Hazards and Mitigation Measures for the Pipeline
MOAITICALIONS ...ttt ettt ettt s 4-3
4.14.1 Seismic Ground Shaking Hazards ..........cccccoeoiiiiiiieniinnennenne 4-3
4142 Soil Liquefaction ........cccveeeeiiieieeiicieeieeieeieeee e 4-4
4143 Landslide Incidence and Susceptibility .........ccccoecvveeviecierneennen. 4-4
4144 Ground SubSIAENCE..........cocuieiieriieieereerieeee e 4-4
4.14.5 Flooding/Storm Surge/TSunamis ..........ccceveeneeneeneeneeneeneene 4-5
4.14.6 Shoreline Erosion and Localized Scour...........ccccooevveieniennenne. 4-5
4.1.5 PaleontolOogY....c..ovuiruieiiiiiieiiieet e 4-5
4.2 SOILS ettt ettt ettt et b e bt e b e st et naeas 4-5
421 Soil Types and Limitations ...........cceeeveevreeriienieeneenieseeseeseesnesenessveesneenns 4-5
4.2.1.1 Terminal EXpansion.........ccccovvvevieiieenieecieeieeieeeieeieeseesieeseeens 4-6
4.2.1.2 Pipeline ModifiCations........coeeeeviererienienenienienenccienieeeeeene 4-9
422 Prime Farmland SoilS........ccooieiiiiiriieiee e 4-9
4.2.2.1 Terminal EXpansion.........ccccevcvevieiieeniescieeieeieeieeieeeesseeseeens 4-9
4222 Pipeline Modifications........cceeveveerienienienenienienenceienieeeeeene 4-9
423 Hydric SOMIS. ..o 4-9
423.1 Terminal EXpansion........cccccecveevieiieniescieereereereereesreesseeseeens 4-9
4232 Pipeline Modifications..........cccvevveerieeneenienieneesee e e 4-10
42.4 Compaction Potential..........ccccooieiiiniiiiiiii e, 4-10
4241 Terminal EXpansion........c.cccceeeveeviievieeneeneeneeneeseeseneeeveene e 4-10
4242 Pipeline Modifications..........cccvevveerieereenienieneeenee e eve e 4-11
4.2.5 EIOSION ...eiiiii ettt et et e e e ree e 4-11

il



TABLE OF CONTENTS (CONTINUED)

4251 Terminal EXpansion........c.cccceecveevieevieenieneeseeneeseesneeveene e 4-11

4252 Pipeline Modifications..........cccvevveerieerienienieneesee e eve e 4-11

4.2.6 Revegetation Potential ...........cocevireiiiiiniiniininiiec e 4-12
4.2.7 S0il CONtAMINALION ....eeeeieiieiieie ettt 4-12
4.2.7.1 Terminal EXpansion........c.ccceecvvevieerieenienieeneenee e e sne e eens 4-12

4272 Pipeline ModifiCations........c.ceceererernienieneenieneneeienieeeeee e 4-13

4.2.8 CONCIUSIONS ...ttt ettt 4-13
43 WALl RESOUICES ...cuveiniieiiiiiiiieeiieete ettt sttt 4-14
43.1 GTOUNAWALET ..ottt sttt sttt e be et eae s 4-14
43.1.1 Existing Groundwater Resources...........oceeveeveeneenceneeneene 4-14

43.1.2 Groundwater Impacts and Mitigation............ccceevveerieerreenneenne. 4-17

432 SUITACE WALET...c..eiiiiiiiieieeee e 4-20
43.2.1 Existing Surface Water Resources..........cccccoeeeevenenicncnnene. 4-20

4322 Surface Water Impacts and Mitigation ...........cceceeveeeeeeennen. 4-24

4.4 WELLANAS ...ttt 4-30
4.4.1 EXisting ENVITONMENE .....c..coeviiriiriiiiniinieieneniteesesteeec et 4-31
4.4.2 Wetland Impacts and Mitigation...........ceceeveeieenieniienienienieeee e 4-31
4421 Terminal EXpansion........c.cccceecveevieerieeneeneeseeneeseesneeveesne e 4-31

4422 Construction SUPPOTt ATCAS.......cvecveerreerreerieereereesrenressennnes 4-34

4423 Project-wide IMpacts ........ccceveeeiiiiniiiiieieieceee e 4-36

443 Compensatory MitiGation ..........ceccveevervinrieireeieeieesieesieesreeseeseeesenesenas 4-36
444 CONCIUSION ..ttt ettt 4-40
4.5 VEGRLATION ...ttt ettt st st s 4-40
4.5.1 Vegetation RESOUICES. .. ...ceiuiiiiiiiirieiie et 4-40
4.5.1.1 Terminal EXpansion........c.cccceevveevvienieenienieseeneeseeseneeveesne e 4-40

4.5.1.2 Pipeline Modifications........c.eecvererierieneneenienieneeieneeeeee e 4-43

452 Mitigation MEASUIES ......c.eevueeriieriieriieiieeie ettt ettt e 4-43
453 Exotic or Invasive Plant Communities and Noxious Weeds................... 4-44
454 Vegetation Communities of Special Concern..........ccecvevververeervennenns 4-46
4.6 Wildlife and Aquatic RESOUTICES .......cocueruirierieriiiieienieeteieeeeteseesieeie e 4-47
4.6.1 General Wildlife RESOUICES .........ccceeiiiriirieiirieeeeeeeeeeee e 4-47
4.6.1.1 Terminal EXpansion........c.ccceeevvevieerieeneeseeneeneesne e sneene e 4-47

4.6.1.2 Construction SUPPOTT ATEAS......ccuereerierereerienienienienieseeniennens 4-50

4.6.1.3 Pipeline Modifications..........cocueevueeriieneenienienienee e 4-51

4.6.14 Unique and Sensitive Wildlife Species.........cccvveveveriieivennnnns 4-51

4.6.1.5 CONCIUSION ...ttt 4-53

4.6.2 AQUALIC RESOUICES. ......uiiiieiieiieiie ittt 4-54
4.6.2.1 Terminal EXpansion........c.cccceecveeviierieeneeneeneeseeseesneeveesne e 4-54

4.6.2.2 Construction SUPPOTt ATCAS.......cvecveerreerreerieereereesrenressennnes 4-62

4623 Pipeline Modifications........c.eecverererienieneenieneneeienieseeee e 4-62

4.6.3 Essential Fish Habitat..........ccccoeiiiiiiniiiiiiiccceceeeeeeeeen 4-62
4.6.3.1 Characterization of Essential Fish Habitat...............ccccvenneenee. 4-63

4.6.3.2 Essential Fish Habitat Impacts and Mitigation...................... 4-64

4.6.3.3 Essential Fish Habitat Conclusions...........ccccceeveeveeneeniennnnne 4-68

4.7 Threatened, Endangered, and Other Special Status Species.......cccocveveverveennnnns 4-70
4.7.1 Federally Listed Threatened and Endangered Species..........ccoeevvrveennenne 4-75
4.7.2 State-listed and Special Status SPecies ........coceeverereeviereneeneneneeriennens 4-75
4.72.1 SNOWY PLOVET ....oiiiiiiiciieiieiieste sttt 4-75

4722 Peregrine Falcomn ........ccovvvvieiiiiiieiceeeeeeee e 4-76

4.7.2.3 Brown Pelican..........coooeeeviiiiiiiiiiiciieee e 4-76

47.2.4 Bald Bagle......c.oooiiiiiiee e 4-77

v



TABLE OF CONTENTS (CONTINUED)

4.7.2.5 Carolina GrasSWOTt .........cc.eeeeeerirrieiereseeeiesee et seeseeeeeeeas 4-77

4.7.2.6 State-Listed and Special Status Species Conclusion .............. 4-78

4.8 Land Use, Recreation, and Visual ReSOUICeS ........covvveeeeveieeeiiieeieiiee e, 4-78

4.8.1 Land USE ..ttt sttt sttt et eneas 4-78

4.8.1.1 Terminal EXpansion........c.ccceeeveevieerieeneeneenienee e e sve e 4-78

4.8.1.2 Pipeline ModifiCations........c.ceceererernienieneenieneneeienieeeeee e 4-80

4.8.1.3 Land Use Impacts and Mitigation............cceeceeveeneeneeneennene 4-80

482 Landowner and Easement Requirements...........cccoccveveenienieeneeneeneenne. 4-82

4.8.2.1 Terminal EXpansion........c..ccceecveevieerieenieneeneeneeseesne e ene e 4-82

4822 Pipeline Modifications..........cocueevieeriieneenienienienee e 4-82

4.8.3 Planned Developments..........cccvevverieiieeieerieieereeieesreeseeseeesenesenesene e 4-82

4.84 Recreation and Special Interest ATeas.........ccevvevveriervenvenienieeieeeeenns 4-83

4.8.4.1 Terminal EXpansion.........c.ccoceeceerererrienenennieneneeienieseeeee 4-83

4.84.2 Pipeline Modifications..........cocueevueeniieneenienienienee e 4-84

4.8.5 Conservation Lands...........cooeeieriiiiiiiininee e 4-84

4.8.6 ViISUAl RESOUICES.....eeeviieieiiieiieeiie ettt ettt et eeeare e 4-84

4.8.6.1 Terminal EXpansion.........ccocceeciiiieiiiiienieeniencenie e 4-84

4.8.6.2 Pipeling EXpansion .........c.cccceevveeviienieeniiesiesieneeseesneeve v e 4-86

4.8.7 Coastal Zone Management............ccveeeververreeireereeesseesseesseesseesseesseesseesses 4-86
4.8.8 Conclusions for Land Use, Special Interest Areas, and Visual

RESOUICES ...ttt 4-87

4.9 SOCIOCCOMOIIICS ....c.eeutieienieieeiteie ettt ettt sttt sttt et b et e e ebe et e e ebeenees 4-88

4.9.1 POPUIAtION ..ot 4-88

492 Economy and Employment..........c.ccoociiiiiiiiiiiiiiiieiceeecececeeee, 4-90

493 Local Taxes and Government Revenue ............cccoeceeeeereninienenceienee. 4-91

494 HOUSINE ..ottt 4-92

4.9.5 PUDIIC S@IVICES ....eiiuiieiiieieeiee ettt 4-93

4.9.6 TTANSPOTLALION .. .vivvieeieeeie ettt e e e seeseaesraesebeesbeesbeesseesseessaessens 4-94

4.9.7 Environmental JUSHICE ......ccovuirieririiiieiieieeeeeeeeeee e 4-98

410 Cultural RESOUICES........eeeviieciiieiiieciee ettt et e 4-102

4.10.1  Terminal EXPanSion .......c.cccceeevieevieriieniieriesieseeseeseesresnesssesssessseesseens 4-102

4.10.2  Pipeline ModifiCations .........cccveevierieeniierieneeneesiesee e sresreesseeseenseens 4-103

4.10.3  CONSUIALION ..c.vvieetiieiiiectieeiee ettt ettt et ve e eteeeeveeeavee s 4-103

4.10.4  Unanticipated Discoveries and Emergency Procedures Plan................ 4-104

4.10.5 Compliance with the National Historic Preservation Act..................... 4-104

411  Air Quality and NOISE .....cceevierierieriieieeieeie ettt et eseeseesereseressaessseenseens 4-104

o O O TN & 013 1 TSR PR 4-104

4.11.1.1  Regional ClHMALE .......ceevveevierierierieere e ereeereereereesreeseeens 4-105

4.11.1.2  Existing Air QUALtY......cccvevverieriierieeieeieeie e e ereesieesieens 4-105

4.11.1.3  Regulatory Requirements for Air Quality .........ccccecerenenee. 4-108

4.11.1.4  Construction Air Emissions Impacts and Mitigation............ 4-114

4.11.1.5  Operations Air Emissions Impacts and Mitigation............... 4-117

112 NOISE ceveereieeiieieeteeteste st eteste st estesteessesesseessesesseensensesseensenseessansesseansas 4-122

4.11.2.1  Noise Levels and Terminology.........ccccceveeveeneeneenieneennen. 4-122

4.11.2.2  Noise Regulations.........cccevvevieriieniieiieniecri e 4-123

4.11.2.3  Existing Sound Levels and Noise Sensitive Areas............... 4-123

4.11.2.4  Construction Noise Impacts and Mitigation ............c.cceceeueee. 4-126

4.11.2.5  Operation Noise Impacts and Mitigation.............c.cccvverveennen. 4-127

4.12  Reliability and Safety........ccccccevevrriieiiieiieieeeere e 4-129

4.12.1  LNG Facility Reliability, Safety, and Security Regulatory

OVEISIZNE .. .eiiiiiiecie et e re e e ave e seree s 4-129



TABLE OF CONTENTS (CONTINUED)

4.12.1.1  DOT Siting Requirements and Part 193 Subpart B
DEtermiNation .......cecuerueeueerierieeieriesteetene ettt eieeeens
4.12.1.2  USCG Safety Regulatory Requirements and Letter of
Recommendation ............cccceveeiereneeieneeeee e
4.12.1.3  LNG Facility Security Regulatory Requirements.................
4.12.1.4  FERC Engineering and Technical Review of the
Preliminary Engineering Designs ........cccceeeveevveenveeecneeennen.
4.12.1.5  Recommendations from FERC Preliminary
Engineering and Technical Review ..........ccoceveiinieninenen.
4.12.1.6  Conclusions on LNG Facility and LNG Marine Vessel
Reliability and Safety .......c.ccccvevviiriiiiiiieiiceeeeeeeeeeiens
4.12.2  Pipeline ModifiCations ..........ccveevieriieriienieneeneeseesieseesreeeressseeseeseens
4.12.2.1  Pipeline Safety Standards ..........cccceceeveniriieninnnencneeiennen.
4.12.2.2  Pipeline Modifications.........ccccceveerieriieniieeieeiceieeeesiceieens
4.12.2.3  SUMIMATIY ..eoiiiiiiiiieiieeeieeeieeeetee st et e eeeesbeeseeesneeesneeesnees
413 Cumulative IMPacts .......coceveevieririiiineieeeeeee et
4.13.1  Projects and Activities Considered ..........ccccerveeriiiriienieseeniieeeneeeene
4.13.1.1  State Highway 611 Widening Project..........c..ccooeevrevveereennen.
4.13.1.2  Bayou Casotte Harbor Channel Improvement Project..........
4.13.1.3  Chevron Base Oil Plant Project .........cccccoeoeevieniininniiienne.
4.13.1.4  Hague Property Housing Development ...........c..cceeevvevennen.
4.13.1.5  Holland Street Housing Development .............cccccceeeveevennnen.
4.13.1.6  Hospital Road Improvement Project........c..ccccevenerienenennen.
4.13.1.7  Beneficial Use SiteS........ccevveerieriieriiniiiieeieeieeieeieesieeniens
4.13.1.8  Mississippi Phosphate Company ...........cccceevververvenveenennnn.
4.13.1.9  Mobile Gas Processing Facility .......cc.ccccceverenieviencncenennens
4.13.1.10 Pascagoula Harbor Dredging Activities and
Pascagoula Harbor Federal Navigation Project....................
4.13.1.11 Port of Pascagoula Wood Pellet Terminal..............cccceeneee.
4.13.1.12  Signal International LLC .......cc.ccocooviiininiinininiinineeeen
4.13.1.13  Mississippi Power Company Upgrade to Gulf LNG
Terminal........ccooeiiiiiniiiieee e
4.13.1.14 Terminal Maintenance Dredging (E, F, G, and H) ...............
4.13.1.15 Mississippi Coastal Improvements Program -
Comprehensive Barrier Island Restoration............ccccceeueeneen.
4.13.1.16 VT Halter Marine Facility ..........ccceccvevvrrviesieriieiienienienenns
4.13.1.17 Jackson County Port Authority Maintenance Dredging
of the North Supply Dock........cccveviiriieniiiiiciiciieeeeei
4.13.1.18 COE Earthen Berm Maintenance and Extension..................
4.13.1.19  Truck Transport of Natural Gas Liquids........c.ccoceeveererennnen
4.13.2  Potential Cumulative Impacts by Resource ..........cceceeveeviiiiininiennnen.
4.13.2.1  Geologic RESOUICES .....ccovvereieriieiieiieeie et
4.13.2.2  SOUIS ittt
4.13.2.3  Water RESOUICES ..ccuveeruiiiiiiiiniiieiieeeiieeniee et
41324  Wetlands .....cooeeeiiiiiiiiiiee e
4.13.2.5  VeZEtatiON....cccveeiieiieiieieeieerieesee e see e e seseseseenseenseenseens
4.13.2.6  WIlAITe . cuooiiiiciieee e
41327  AQuatiC RESOUICES ....ccvveveeiieiieriie e cte e ere e ree e
4.13.2.8  Threatened and Endangered Species ........c.ccccvvvvverveneennnne.
4.13.2.9  Land Use, Visual Resources, and Recreation........................
4.13.2.10  SOCIOCCONOMICS .....uveeueeenreeieenieenieeniiesitesitesiteeateeaeeeeeeeeeneeens

vi



TABLE OF CONTENTS (CONTINUED)

4.13.2.11 Environmental JUStICE........ceoeruiririieriiieieseeceeeee e 4-216

4.13.2.12  Cultural REeSOUICES.......cccveriieriierierieeieeie e ereeieereesieeseeens 4-216

4.13.2.13  Air Quality and NOISC......cccererriererierniininieienieeiere e 4-217

413214 SACLY coneeeieeeee e 4-222

5.0 CONCLUSIONS AND RECOMMENDATIONS 5-1
5.1 Summary of the Environmental Analysis .........ccccecevereenininienenenieneneeiene 5-1
5.1.1 Geologic RESOUICES. ... coiuiiiieiieiieiie ettt 5-1
5.12 SOILS ettt ettt ettt et et ne et ens 5-1
5.1.3 Water RESOUICES ....ccoeeiiiiiiiiiieeeiiie ettt e e e vbe e e aaaee e 5-3
5.14 WELIANAS. ... 5-3
5.1.5 VEEEIALION ...eeevierieerieeiieieesteesttesttestresresereeebeesseesseesseesteesssesssasssesssensseassens 5-4
5.1.6 Wildlife and Aquatic RESOUICES.........cccvevvierieriiiiiiieeieeie et 5-5
5.1.7 Threatened, Endangered, and Other Special Status Species ...........c..c..... 5-6
5.1.8 Land Use, Recreation, and Visual ReSOUICeS .....c.oevvvvvvevvvvnveeeiiireeeennen. 5-7
5.1.9 SOCIOCCOMOITIICS ...euveuvieureieniieiesteete ettt ettt ettt st st e b e 5-7
5.1.10  Cultural RESOUICES ......cccuviieiiieiieeciiieeee ettt e 5-8
S5.1.11  Air Quality and NOISE .....eerueeriienieiieiieeie ettt 5-8
5112 SALELY i e sra e sraesrre e 5-9
5.1.13  Cumulative IMPAcES ......c.eeeveerieeriieieeiesiereesee e see e eee e se e neees 5-10
S5.1.14  AREIMALIVES ettt ettt ettt ettt e as 5-10

52 FERC Staff’s Recommended Mitigation .............cceevveereerierieneennesneeneeneenns 5-11

vil



T aOw >

=

CRETEzZa=

LIST OF APPENDICES

Distribution List for the Notice of Availability
Biological Assessment
Essential Fish Habitat

Gulf LNG Upland Erosion Control, Revegetation, and Maintenance Plan
(Gulf LNG Plan)

Gulf LNG Wetland and Waterbody Construction and Mitigation Plan
(Gulf LNG Procedures)

Gulf LNG Unanticipated Discoveries and Emergency Procedures

Gulf LNG Spill Prevention, Control, and Countermeasure (SPCC) Plan
Gulf LNG Plan for Unanticipated Discovery of Hazardous Materials
Gulf LNG Storm Water Pollution Prevention Plan

Gulf LNG Migratory Bird Impact Assessment and Conservation Plan
References

List of Preparers

viii



Number

1.3-1

1.3-2

1.5-1

2.3-1
2.6-1
3.2-1

3.3-1
3.7-1

3.7-2

4.2.1-1
4.3-1
4.3-2
4.3-3
4.4-1
4.4-2
4.5.1-1

4.5.3-1

4.6.2-1

4.6.3-1

4.7-1

4.8.1-1
4.8.4-1
4.8.5-1
4.9.1-1
4.9.1-2
4.9.2-1

LIST OF TABLES

Title Page
Issues Identified and Comments Received During the Public Scoping Process
for the Gulf LNG Liquefaction Project..........ceccveevvveireiienieenienieneesieneeeeeee, 1-11
Issues Identified and Comments Received that are Outside the Scope of the
EIS PIOCESS ..ccvtiiiieiiieieeee ettt ettt ettt st st 1-13
Major Permits, Approvals, and Consultations for the Gulf LNG Liquefaction
PIOJECE ..ttt ettt sttt et 1-19
Land Requirements for the Proposed Gulf LNG Liquefaction Project............. 2-14

Summary of Proposed Modifications to the FERC’s Plan and Procedures.....2-18

Summary Profiles of Potential System Alternatives — Currently Planned,
Proposed, or Approved Liquefaction Projects along the Gulf Coast.................. 3-4

Areas Impacted by Terminal Expansion Plot Options...........ccccceveeeenveeeneennene. 3-9

Emission Estimates for Alternative Power Sources for the Refrigeration
L010) 10101 (ST 0) 4SS 3-12

Emission Estimates for Alternative Power Sources for Operation of the

Terminal EXPansion .........ceccveveieriirieeiieeieerieeseesicesee e see e ese e esseesseenes 3-14
Soils and Soil Limitations Affected by the Gulf LNG Project (acres) ............... 4-7
Source Water Protection Areas in the Vicinity of the Project .............c...c........ 4-15
Public and Private Water Supply Wells in the Vicinity of the Project ............. 4-16
Water Requirements for Construction of the Project..........ccccovevievcnenencnnen. 4-27
Classifications of Wetlands in the Gulf LNG Liquefaction Project Area......... 4-31
Wetlands Affected by the Project .......cccvvivviiiiiieiiecieceeeeeeeee e 4-32
Acreages of Impacts on Vegetative Community Types Associated with the
PIOJECE it ettt e e e e ba e e taa e nreas 4-42
Exotic Plants, Invasive Species, and Noxious Weeds Identified within the

(0 [T A AN S TP 4-45
Commercial and Recreational Fish Species Likely to Occur in the Vicinity of

thE PIOJECT .o.vvieiiiiiieie ettt ettt ettt s tbestbeerbesabesabeesbeesseenns 4-54
Essential Fish Habitat Species Potentially Affected by the Terminal

EXPANSION. ...ttt ettt ettt st sttt et neens 4-64
Federal, Candidate, and State-listed Species with the Potential to Occur in

within the Vicinity of the Project..........cccoevvvvivriieiiieiieieieiee e 4-71
Land Use Acreages Affected by the Gulf LNG Liquefaction Project.............. 4-79
Recreation and Special Use Areas within the Vicinity of the Project Area......4-83
Major Structures of the Terminal EXpansion............ccccoeevveeviecieenieneeneesinennenns 4-85
Existing Socioeconomic Conditions in the Project Area........cccccooeveeveenenenne. 4-89
Estimated Workforce Numbers by Construction Year ..........cccoccvevververevennenns 4-90
Employment and Income Characteristics of the Project Area...........cccceueeeee. 4-90

X



Number

4.9.4-1
4.9.5-1
4.9.6-1
4.9.6-2
4.9.6-3
4.9.7-1
4.11.1-1
4.11.1-2
4.11.1-3
4.11.1-4
4.11.1-5

4.11.1-6

4.11.1-7
4.11.1-8
4.11.1-9

4.11.2-1
4.11.2-2

4.11.2-3

4.13.1-1

4.13.2-1

4.13.2-2

LIST OF TABLES (CONTINUED)

Title Page
Housing Characteristics of the Project Area........cccoeveeveevierienieniieiecreeneenn, 4-92
Public Service Data for the Gulf LNG Export Project Area.........cccoeeveeveennnne 4-93
Construction Traffic Shift VOIUmMes..........coceeviieiiiiiiiiieeeeeeeeeee, 4-95
Intersection Level of Service Comparison for Morning Rush Hour................. 4-96
Intersection Level of Service Comparison for Evening Rush Hour ................. 4-96
Low-Income and Minority Populations in the Project Area...........cccccceeveennene 4-99
National and Mississippi Ambient Air Quality Standards.........c..ccceeeeveeneen. 4-106
Baseline Ambient Air Quality and Ambient Air Quality Standards............... 4-107
Potential-to-Emit for the Existing Terminal ...........cccccoooiiiiiiiniiiiieeeeeen, 4-108
Potential-to-Emit for the Terminal EXpansion...........ccccceeevveeriiencieeeceeenneens 4-110
Summary of Terminal Expansion On-road and Off-road Mobile Equipment
and Fugitive Dust Construction Phase Emissions.........c.ccoceeevevenenieneneenenn. 4-115
Summary of Terminal Expansion Marine Vessel Construction Phase
EIMISSIONS ...ttt ettt st sttt 4-116
Summary of Pipeline Modification Construction Emissions..........cc.cceceeueenee. 4-117

Summary of Gulf LNG Terminal LNG Carrier and Support Vessel Emissions4-118

Results of Project Screening Analysis and NAAQS/PSD Increment Analysis
for Operation of the Terminal EXpansion ..........ccccocevireeniniesenenceneneeene 4-119

Common Activities and Associated N0OiS€ LeVelS......uuuummeeeeeeeieeeeieiieeeeeeeeeenes 4-123

Summary of Existing Ambient Noise Levels at NSAs near the Proposed
Terminal EXPanSion.........ccccverierieeriieeiieeiieeieesieenieeseeseeeseaesaesssesssesseenseessnens 4-124

Estimated Noise Levels at Nearby Noise Sensitive Areas Due to Operation of
Terminal EXPansion........cccueiviiiiiieiiieeeieeeieecieeeieeesreesveesveeeeveeseveessveeenes 4-127

Past, Present, and Reasonably Foreseeable Actions Considered in the
Cumulative Impacts ANALYSIS ....cceevverieriierieeie ettt e seee e snesene e 4-188

Summary of Gulf LNG Terminal LNG Carrier and Support Vessel
EIMISSIONS ...ttt ettt ettt et a e ettt ees 4-218

Results of Project Screening Analysis and NAAQS/PSD Increment Analysis
for Operation of the Terminal EXpansion ..........ccccecceevienienienienienieeieeee 4-219



Number

1.4-1
2.0-1
2.0-2
2.2-1
222
2.2-3
3.2-1
3.3-1
43-1
43-2
4.4-1
442
443
4.9-1
4.11.2-1
4.12.1-1
4.12.1-2
4.13-1

LIST OF FIGURES

Title Page
General Project LoCation ..........cccvevverieriiniieieeieere e 1-15
Liquefaction Project Sit€ Map .......cccceveerierireciieieeieeieeieeieeieeneee e 2-2
Pipeline Modifications ........c.cecueerieriienieniesie et 2-3
North SUPPLY DOCK ....oceviiiiiiiesiiecieciecrecre et 2-7
South SUPPLY DOCK ....veeeieiieieciecieee ettt 2-8
Construction SUPPOTT ATEAS......cccveerueerrierrieriieriiesiieeee e eeeesieesaeeseee e 2-12
System Alternatives for the Terminal Expansion ...........c.ccccecvveeeuveeneen. 3-5
Area Within 4 Miles of the Existing Gulf LNG Import Terminal.......... 3-8
Regional Water Features...........cocceeiiiiiiniiiieniiieec e 4-21
Local Water Features ........cocueeiiiieiieenienieiietesee e 4-22
NWIWElands .....cccoeueeieriinieieieeeeee e 4-33
Existing Wetland Mitigation ATEas .........ccceeereeerereenieneneeneneneeeenne 4-35
Marsh Creation Plan ..o 4-38
Potential Environmental Justice Communities ...........cccceevvereereennennen. 4-101
N0iISE SENSIIVE ATCAS ...eevuvieieeiieiieiienie e eteeeeeteeeeebe e sieeseeeneees 4-125
Accidental Hazard Zones along LNG Marine Vessel Route.............. 4-139
Intentional Hazard Zones along LNG Marine Vessel Route............. 4-140
Cumulative IMPACES .....cccveviierieeierieeieeieeie e ene e e 4-196

X1



ACRONYMS AND ABBREVIATIONS

ACHP Advisory Council on Historic Preservation
AERMOD American Meteorological Society/EPA Regulatory Model
amsl above mean sea level

APCI Air Products and Chemicals Inc.

APE Area of Potential Effect

API American Petroleum Institute

AQCR Air Quality Control Region

ASME American Society of Mechanical Engineers
AVO Audio Visual and Olfactory

BA Biological Assessment

BACT Best Available Control Technology

BCC Birds of Conservation Concern

BCDMMS Bayou Casotte Dredge Material Management Site
befd billion cubic feet per day

BCHCIP Bayou Casotte Harbor Channel Improvement Project
BCR Bird Conservation Region

BGEPA Bald and Golden Eagle Protection Act of 1940
bgs below ground surface

BLEVE boiling liquid expanding vapor explosion

BMP best management practice

BOG boil-off gas

BPVC Boiler and Pressure Vessel Code

Btu/ft*-hr British thermal units per square foot per hour
BU Beneficial Use

CAA Clean Air Act of 1963

CEDA Central Dredging Association

CEQ Council on Environmental Quality

Certificate Certificate of Public Convenience and Necessity
CF Conservation Fund

CFR Code of Federal Regulations

cfs cubic feet per second

CH4 methane

CI Compression Ignition

CO carbon monoxide

CO» carbon dioxide

COqe carbon dioxide equivalent (red are subscripts)
COE U.S. Army Corps of Engineers

Commission Federal Energy Regulatory Commission

COPT Captain of the Port

CPT cone penetration test

CPTu cone penetration test with pore pressure measurement
CSA construction support area

CWA Clean Water Act of 1972

cy cubic yards

CZMA Coastal Zone Management Act of 1972

Xil



CZMP
DAP

dB

dBA
DCS
DDT
Destin
DHS
DOD
DOE/FE
DOT
EEM
EFH

ElI

EIS
EPA
EPAct 2005
ERL
ERP
ESA
ESD
FEED
FEMA
FERC
FERC Plan

FERC Procedures

FGT

FLAG

FS

FSA

FSP

ft’

FTA

FWS

g

gal

GHG

GLE

GLP

GMD

GMFMC

Grand Bay NERR
Grand Bay NWR

ACRONYMS AND ABBREVIATIONS (CONTINUED)

Coastal Zone Management Program
diammonium phosphate

decibels

A-weighted sound level

Distributed Control System
dichlorodiphenyltrichloroethane

Destin Pipeline Company, LLC

Department of Homeland Security

Department of Defense

U.S. Department of Energy Office of Fossil Energy
U.S. Department of Transportation

estuarine emergent

essential fish habitat

environmental inspector

Environmental Impact Statement

U.S. Environmental Protection Agency

Energy Policy Act of 2005

Effects Range Low

Emergency Response Plan

Endangered Species Act of 1973

Emergency Shut-down
front-end-engineering-design

Federal Emergency Management Agency
Federal Energy Regulatory Commission
FERC’s Upland Erosion Control, Revegetation, and Maintenance
Plan

FERC’s Wetland and Waterbody Construction and Mitigation
Procedures

Florida Gas Transmission Company, LLC
Federal Land Manager’s Air Quality Related Values Workgroup
U.S. Forest Service

Facility Security Assessment

Facility Security Plan

cubic feet

free trade agreement

U.S. Fish and Wildlife Service

gravity

gallons

greenhouse gases

Gulf LNG Energy, LLC

Gulf LNG Pipeline

geomagnetic disturbance

Gulf of Mexico Fisheries Management Council
Grand Bay National Estuarine Research Reserve
Grand Bay National Wildlife Refuge

xiii



ACRONYMS AND ABBREVIATIONS (CONTINUED)

Gulf LLC Gulf LNG Liquefaction, LLC

Gulf LNG Plan Gulf LNG’s project-specific Upland Erosion Control, Revegetation,
and Maintenance Plan

Gulf LNG Procedures Gulf LNG’s project-specific Wetland and Waterbody Construction
and Mitigation Procedures

Gulfstream Gulfstream Natural Gas System, LLC

H,S hydrogen sulfide

H,S04 sulfuric acid mist

HAPs Hazardous Air Pollutants

HAZOP hazard and operability review

HGM hydrogeomorphic

HMB heat and material balance

HUC hydrologic unit code

IBC International Building Code

ICE Internal Combustion Engines

IMO International Maritime Organization

IPCC Intergovernmental Panel on Climate Change

ISA International Society for Automation

JCPA Jackson County Port Authority

km kilometer

kPA kilopascals

kV kilovolt

b pound

Ly daytime sound level

LDAR Leak Detection and Repair

Ln day-night sound level

| e 24-hour equivalent sound level

Linax maximum sound level

L, nightime sound level

LNG liquefied natural gas

LOD Letter of Determination

LOI Letter of Intent

LOR Letter of Recommendation

LOR-A Letter of Recommendation-Analysis

LOS level of service

m’ cubic meters

MACT Maximum Achievable Control Technology

MARAD DOT’s Marine Administration

MBTA Migratory Bird Treaty Act of 1918

MDAH Mississippi Department of Archives and History

MDEQ Mississippi Department of Environmental Quality

MDMR Mississippi Department of Marine Resources

MDOT Mississippi Department of Transportation

MDWFP Mississippi Department of Wildlife, Fish, and Parks

X1V



Memorandum

MEOW
mg/kg
MLLW
MMBtu/hr
MMNS
MMPA
MMS
MOU
MPC
MR
MSA

MsCIP
msl
mtpa
MTSA
mtyp
MW
N0
NAAQS
NAVD
NBSIR
NCDC
NEHRP
NEPA
NESHAPs
NFPA
NGA
NGL
NGO
NHPA
NMFS
NNSR
NO2
NOA
NOAA
NOI

NOx
NPDES
NRCS
NRHP

ACRONYMS AND ABBREVIATIONS (CONTINUED)

Memorandum of Understanding on Natural Gas Transportation
Facilities

maximum envelope of water

milligrams per kilogram

mean lower low water

million British thermal units per hour
Mississippi Museum of Natural Science
Marine Mammal Protection Act of 1972
Minerals Management Service
Memorandum of Understanding
Mississippi Power Company

mixed refrigerant

Magnuson-Stevens Fishery Conservation and Management Act of

1976
Mississippi Coastal Improvement Program

mean sea level

metric tonnes per annum

Maritime Transportation Security Act

million metric tons per year

megawatts

nitrous oxide

National Ambient Air Quality Standards

North America Vertical Datum of 1988

National Bureau of Standards and Information Report
National Climatic Data Center

National Earthquake Hazards Reduction Program
National Environmental Policy Act of 1969

National Emissions Standards for Hazardous Air Pollutants
National Fire Protection Association

Natural Gas Act of 1938

natural gas liquids

non-governmental organization

National Historic Preservation Act of 1966

National Marine Fisheries Service

Nonattainment New Source Review

nitrogen dioxide

Notice of Availability

National Oceanic and Atmospheric Administration
Notice of Intent to Prepare an Environmental Document for the

Planned Gulf LNG Liguefaction Project, Request for Comments on

Environmental Issues, and Notice of Public Scoping Meeting

nitrogen oxide

National Pollutant Discharge Elimination System
Natural Resources Conservation Service
National Register of Historic Places

XV



ACRONYMS AND ABBREVIATIONS (CONTINUED)

NSA noise-sensitive area

NSPS New Source Performance Standards

nT nano-Tesla

ntu Nephelometric Turbitity Units

NWI National Wetland Inventory

03 ozone

OBE operating basis earthquake

ODMDS Ocean Dredged Material Disposal Sites

°F degrees Fahrenheit

P&ID piping and instrumentation diagram

Pb lead

PEM palustrine emergent

PFD process flow diagram

PFO palustrine forested

PGA peak ground acceleration

PHMSA Pipeline and Hazardous Materials Safety Administration

PHR process hazard review

PM particulate matter

PMy, particulate matter with an aecrodynamic diameter less than or equal to
10 microns

PM; s particulate matter with an aerodynamic diameter less than or equal to
2.5 microns

ppb parts per billion

ppm parts per million

Project Gulf LNG Liquefaction Project

PSD Prevention of Significant Deterioration

PTE potential-to-emit

PWS public water system

RICE Reciprocating Internal Combustion Engines

RMP Risk Management Program

RV recreational vehicle

SAFE Security and Accountability For Every Port Act

SAV submerged aquatic vegetation

SCPT seismic cone penetration tests

SCPTu seismic cone penetration test with pore pressure measurement

SCR Selective Catalytic Control

SH State Highway

SHPO State Historic Preservation Office

SIL significant impact level

SIP State Implementation Plan

SIS safety instrument system

SLOSH Sea, Lake, and Overland Surge from Hurricanes

SO, sulfur dioxide

SPCC Plan Spill Prevention, Control, and Countermeasure Plan

XVi



ACRONYMS AND ABBREVIATIONS (CONTINUED)

SPT Standard Penetration Test

SSE safe shutdown earthquake

SSURGO Soil Survey Geographic

SWAP Source Water Assessment Program

SWEL standing water elevation

SWPA Source Water Protection Area

SWPPP Stormwater Pollution Prevention Plan

TDS total dissolved solids

TIGER DOT’s Transportation Investment Generating Economic Recovery
tpy tons per year

Transco Transcontinental Gas Pipe Line Company, LLC
TWIC Transportation Worker Identification Credential
USC United States Code

USCG U.S. Coast Guard

USDA U.S. Department of Agriculture

USGCRP U.S. Global Change Research Program

USGS U.S. Geological Survey

VdB vibration velocity decibels

VOCs volatile organic compounds

Vs shear wave velocity

WSA Water Sustainability Assessment

ug microgram

pPa micropascal

Xvii



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 the
construction and operation of facilities proposed by Gulf LNG Liquefaction Company, LLC (Gulf LLC),
Gulf LNG Energy, LLC (GLE), and Gulf LNG Pipeline, LLC (GLP). The combined Gulf LLC, GLE,
and GLP actions and facilities are referred to herein as the Gulf LNG Liquefaction Project (Project), and
the applicants are collectively referred to as Gulf LNG.

On June 19, 2015, Gulf LNG filed an application with the FERC in Docket No. CP15-521-000
pursuant to Sections 3(a) and 7 of the Natural Gas Act of 1938 (NGA), as amended, and parts 153, 157,
and 284 of the Commission’s regulations. The proposed actions consist of the Gulf LNG Terminal
Expansion (Terminal Expansion) and the GLP Pipeline Modifications.

Gulf LNG proposes to construct and operate onshore liquefied natural gas (LNG) liquefaction
and associated facilities at its existing LNG Import Terminal (existing Terminal) to allow the export of
LNG, and to construct, own, operate, and maintain new interconnection and metering facilities for the
existing Gulf LNG Pipeline. All proposed facilities would be located in Jackson County, Mississippi.

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). 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 this analysis based on information
provided by Gulf LNG and further developed from data requests, field investigations, interagency
meetings, technical meetings, company presentations, Project 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 (USCG); U.S.
Department of Energy, Office of Fossil Energy; U.S. Department of Transportation (DOT), Pipeline and
Hazardous Materials Safety Administration; U.S. Fish and Wildlife Service (FWS); National Oceanic and
Atmospheric Administration, National Marine Fisheries Service (NMFS); and U.S. Environmental
Protection Agency are cooperating agencies for the development of this EIS consistent with 40 CFR
1501.6(b). In addition, the Mississippi Office of the Secretary of State has jurisdiction over the wetland
mitigation property and, therefore, is assisting us as a cooperating agency. A cooperating agency has
jurisdiction by law or has special expertise with respect to environmental resource issues associated with
the Project.

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

According to Gulf LNG, the Project would transport domestic natural gas into LNG for export to
free trade agreement (FTA) nations and, if approved, non-FTA nations and deliver competitively-priced
LNG to foreign markets.

Gulf LNG designed its Project to meet each of the following purposes:

enable bi-directional flow of natural gas along the Gulf LNG Pipeline system and allow
natural gas to be received from three pipeline interconnections;

allow natural gas to be received by pipeline at the Terminal Expansion that would be treated,
liquefied, stored, and loaded from LNG storage tanks into vessels berthed at the existing
Terminal’s marine facility; and

preserve the import and re-gasification capabilities of the existing Terminal.

Terminal Expansion

Gulf LNG would construct the Terminal Expansion on a 46-acre site adjacent to the existing
Terminal near the south end of State Highway 611, southeast of Pascagoula, Mississippi. The proposed
site is north and east of and partially within the existing Terminal’s boundaries in Jackson County,
Mississippi. The Terminal Expansion would include the following key facilities:

feed gas pre-treatment facilities, including a mercury removal system, an acid gas removal
system (to remove carbon dioxide and hydrogen sulfide), a molecular sieve dehydration
system (to remove water), and a heavy hydrocarbon removal system (to remove natural gas
liquids);

two separate propane precooled mixed refrigerant liquefaction trains that liquefy natural gas,
each with a nominal liquefaction capacity of 5 million metric tons per year (mtpy) and a
maximum capacity of more than 5.4 mtpy of LNG;

liquefaction facility utilities and associated systems, including two gas-fired turbine
compressors per liquefaction train;

storage facilities for condensate, ammonia, and refrigerants;
utilities systems including instrument, plant air, and nitrogen;

a truck loading/unloading facility to unload refrigerants and to load condensate produced
during the gas liquefaction process;

four flares (including one spare flare) in a single flare tower to incinerate excess gases
associated with maintenance, startup/shutdown, and upset conditions during an emergency;

two supply docks (North and South Supply Docks) designed to receive barges transporting
materials and large equipment during construction, with one dock retained for use during
operation;

new in-tank LNG loading pumps in the existing LNG storage tanks to transfer LNG through
the existing transfer lines to LNG marine carriers;

new spill impoundment systems designed to contain LNG, refrigerants, and other hazardous
fluids;

minor changes to the existing berthing facility piping to permit bi-directional flow;
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e anew concrete storm surge protection wall that connects to the existing storm surge
protection wall near the southwest corner of the Terminal Expansion site and extends along
the southern border of the Terminal Expansion site;

e anew earthen berm extending from the northeastern to the southeastern boundaries of the
Terminal Expansion site, between the Terminal Expansion and the Bayou Casotte Dredged
Material Management Site, and connecting to the new segments of the storm surge protection
wall; and

e six off-site construction support areas (CSAs) for use as staging and laydown areas,
contractor yards, and parking.

Pipeline Modifications

Gulf LNG proposes to modify its existing pipeline system to provide bi-directional flow along the
Gulf LNG Pipeline system, allowing gas to flow to or from the expanded Terminal and its existing intra-
and interstate pipeline interconnections.? The Pipeline Modifications would consist of the following:

e modifications to the existing Gulf LNG Pipeline metering station at its interconnection with
the Destin Pipeline Company, LLC Pipeline to permit bi-directional flow;

e modifications to the existing Gulf LNG Pipeline metering station at its interconnection with
the Gulfstream Natural Gas System, LLC Pipeline to permit bi-directional flow; and

¢ modifications to the existing Gulf LNG Pipeline at the existing Terminal to provide a
connection to the inlet of the LNG liquefaction pre-treatment facilities.

PUBLIC INVOLVEMENT

Gulf LNG initially filed a request with the FERC to use our pre-filing process on December 5,
2012. FERC staff issued a follow-up letter to Gulf LNG on December 14, 2012 stating that it would
consider Gulf LNG’s December 5, 2012 pre-filing request upon full compliance with the procedures
described in the Commission’s regulations at 18 CFR 157.21. At that time, the FERC assigned the
Project Pre-Filing Docket No. PF13-4-000. On May 9, 2014, Gulf LNG filed a second request with the
FERC to use the pre-filing review process, along with supplemental information on the proposed Project.
The FERC approved use of the pre-filing process for the Project in its May 21, 2014 letter to Gulf LNG,
stating that the FERC had determined that Gulf LNG had complied with the procedures in 18 CFR
157.21.

At that time, Gulf LNG was in the preliminary design stage of the Project and no formal
application had been filed with the FERC. The pre-filing review process provides opportunities for
interested stakeholders to become involved early in project planning, facilitates interagency cooperation,
and assists in the identification and resolution of issues prior to a formal application being filed with the
FERC.

On June 26, 2014, Gulf LNG held a public open house in Moss Point, Mississippi. The purpose
of the open house was to provide affected landowners, government and agency officials, and the general
public with information about the Project and to give them an opportunity to ask questions and express

2 Additionally, Transcontinental Gas Pipe Line Company, LLC (Transco) would construct modifications to the existing

Transco/Florida Gas Transmission Company, LLC Interconnect. FERC would review this project under Transco’s blanket
certificate.
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their concerns. We participated in the open house and provided information regarding the Commission’s
environmental review process to interested stakeholders.

On July 31, 2014, the FERC issued a Notice of Intent to Prepare an Environmental Impact
Statement for the Planned Gulf LNG Liquefaction Project, Request for Comments on Environmental
Issues, and Notice of Public Scoping Meeting (NOI). This notice was sent to 218 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
Project facilities. The NOI indicated that the Project was in the FERC pre-filing process, that a scoping
meeting would be held on August 18, 2014, and established a 30-day scoping period, ending on
September 1, 2014, for the submission of comments, concerns, and issues related to the environmental
aspects of the Project. However, the FERC determined that some of those on the environmental mailing
list were not provided timely copies of the NOI, and on August 27, 2014, issued a notice extending the
scoping period to September 15, 2014.

On August 18, 2014, we held a public scoping meeting at the Pelican Landing Convention Center
in Moss Point, Mississippi. We accepted verbal and written comments at the meeting, provided
information on the FERC environmental review process, and described procedures for providing written
comments. The meeting was transcribed to ensure that verbal comments were accurately recorded.?

On August 19, 2014, we held an interagency coordination meeting and conference call for the
Project. Additional interagency coordination conference calls and meetings were held throughout the pre-
filing and application review, primarily to address and resolve issues related to the evolution of Gulf
LNG’s proposed wetland mitigation plan.

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.

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 (EFH);
threatened, endangered, and special status species; land use, recreation, and visual resources;
socioeconomics and environmental justice; cultural resources; air quality and noise; reliability and safety;
cumulative impacts; and alternatives. Where necessary, we recommended 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 temporarily disturb about 230.8 acres for
construction, including 97.2 acres within the existing Terminal and Bayou Casotte Dredged Material
Management Site, 16.7 for the supply docks, 19.0 acres for access roads, 3.6 acres for the Pipeline
Modifications, and 94.4 acres for six CSAs that would be used for temporary storage, staging, and
parking. Operation of the Terminal Expansion would result in permanent impacts on about 172.1 acres of
open land, industrial/commercial land, non-forested wetlands, and open water. Gulf LNG would remove
the Project’s South Supply Dock and allow the land affected by the temporary facility to return to pre-
construction conditions and uses. Gulf LNG would also return the CSAs, except for CSA-3 which it
owns, to pre-construction conditions or as requested by the landowners. CSA-3 would be maintained

3 Transcripts of the comments are part of the public record in Docket No. PF13-4-000; Accession Number 0140818-4008),
available on the FERC website at http://ferc.gov/docs-filing/elibrary.asp.
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during operation of the Project for warehousing and equipment storage. All of the Pipeline Modifications
would be constructed on industrial land within the fence lines of the existing meter stations (or associated
pipeline right-of-way) or interconnection facility, and Gulf LNG would restore the land affected by
construction to pre-construction conditions.

Based on our analysis, Project scoping, agency consultations, and public comments, the main
Project construction and operational impacts would be on wetlands, EFH, federally listed species,
socioeconomics (onshore traffic), air quality and noise, reliability and safety, and cumulative impacts.

Wetlands

Construction and operation of the Terminal Expansion would affect about 31.1 acres of coastal
marsh and about 7.6 acres of freshwater wetland at CSA-5. Gulf LNG would permanently fill all 38.7
acres of wetlands as part of construction of the Terminal Expansion; however, Gulf LNG would offset
impacts on COE-jurisdictional wetlands by mitigation measures included in the COE and Mississippi
Department of Marine Resource (MDMR) permits expected to be issued to Gulf LNG after issuance of
the final EIS for the Project. The proposed mitigation measures include creation of a 50-acre tidal salt
marsh, and expanding the existing COE-created wetland mitigation site into the Mississippi Sound just
south of the existing Terminal. To further minimize impacts on wetlands, Gulf LNG would comply with
all conditions of the COE Section 404 and Section 10 permits.

Based on Gulf LNG’s proposed permanent filling of the wetlands at CSA-5, and our experience
with natural gas facility construction, we have determined that Gulf LNG has not adequately justified
permanently filling the wetlands at CSA-5. Therefore, we recommend that Gulf LNG commit to restore
the wetlands at CSA-5 to pre-construction conditions following construction in accordance with the
Commission’s Wetland and Waterbody Construction and Mitigation Procedures. Construction of the
Pipeline Modifications and use of the five other CSAs would not affect wetlands.

Construction of the Pipeline Modifications and use of the five other CSAs would not affect
wetlands.

Essential Fish Habitat

Based on the results of consultation with NMFS, we determined that the proposed supply docks
are within EFH, as defined by the Magnuson-Stevens Fishery Conservation and Management Act of
1976, as amended. Although construction of the North Supply Dock would involve permanent
conversion of EFH estuarine sub-tidal water bottom habitat to deep water habitat, the deep water habitat
would recolonize with soft-bottom benthic organisms between periods of dredging and would continue to
provide a prey base for EFH species. After construction is complete, the South Supply Dock would be
removed and maintenance dredging would cease, allowing sedimentation to continue undisturbed within
the previously dredged area. To minimize impacts from dredging and construction on EFH and EFH
species, Gulf LNG proposes to install and maintain turbidity curtains around the area being excavated to
limit the transport of turbid water beyond the vicinity of the dredging operations, and adhere to measures
contained in its Upland Erosion Control, Revegetation, and Maintenance Plan; Wetland and Waterbody
Construction and Mitigation Procedures; the Spill Prevention, Control, and Countermeasure Plan; and
existing and future federal and state permit requirements. Based on a review of the EFH species’ habitats
and life histories and implementation of Gulf LNG’s conservation measures, we conclude that no
substantial adverse impacts on EFH or EFH species would occur during construction or operation of the
Terminal Expansion, as impacts would primarily be localized, temporary, and minor. Where impacts on
coastal marsh and shallow estuarine EFH would be permanent, Gulf LNG would provide adequate
compensation, as required by the COE for wetland impacts, through the successful completion of the
wetland compensatory mitigation site.
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Threatened and Endangered Species

Based on Gulf LNG’s species-specific surveys and consultations with the FWS and NMFS, 19
federally listed species, and 2 species that are under federal review, potentially occur in the general
Project area. We anticipate that construction and operation of the proposed Project is not likely to
adversely affect the Alabama red-bellied turtle, rufa red knot, piping plover, wood stork, least tern,
interior least tern, West Indian manatee, blue whale, sperm whale, fin whale, humpback whale, sei whale,
gulf sturgeon, smalltooth sawfish, Kemp’s ridley sea turtle, green sea turtle, loggerhead sea turtle,
leatherback sea turtle, and hawksbill sea turtle. We expect that Project-related construction and operation
would not contribute to a trend toward federal listing for the Bryde’s whale or saltmarsh topminnow. As
part of the Endangered Species Act Section 7 consultation process, we have prepared a Biological
Assessment, which is summarized in section 4.7.1 and provided in appendix B of this EIS.

Based on the analysis of information and potential affects regarding federally listed species and
their critical habitats, we have determined that adherence with the FWS’ and NMFS’ avoidance and
minimization recommendations, Gulf LNG’s proposed construction procedures and mitigation measures
described in its application, and compliance with federal and state permit conditions, the Project is not
likely to adversely affect federally listed species. With the draft EIS, we request that the FWS and NMFS
concur with our determination of effects on these protected species and complete Section 7 consultation.
Because consultation with the FWS and NMFS is ongoing, we have included a recommended condition
that the FERC staff completes any necessary Endangered Species Act consultation with these agencies
prior to construction.

Based on consultations with the Mississippi Department of Wildlife, Fish, and Parks (MDWFP)
and Gulf LNG’s species-specific surveys, three state-listed bird species (snowy plover, peregrine falcon,
and brown pelican), one plant species of state concern (Carolina grasswort), and one state special status
species (bald eagle) occur within 2 miles of the Project facility sites and could be affected by the Project.
We anticipate that impacts from the Project would not be significant for the snowy plover, peregrine
falcon, brown pelican, or bald eagle. A small population of Carolina grasswort is at the proposed
Terminal Expansion. We recommend that Gulf LNG transplant the Carolina grasswort population to a
similar habitat using protocols determined in consultation with the Mississippi Museum of Natural
Science. With implementation of our recommendation, we expect that Project-related impacts on the
population of Carolina grasswort would not be significant.

Coastal Zone Management Program

A determination from the MDMR that the Project is consistent with the Mississippi Coastal Zone
Management Program (CZMP) has not yet been obtained by Gulf LNG. Therefore, we recommend Gulf
LNG file documentation of concurrence from the MDMR that the Project is consistent with the
Mississippi CZMP prior to construction.

Socioeconomics

Gulf LNG would minimize traffic into and out of the Terminal Expansion site by having parking
areas off-site. Gulf LNG’s traffic study predicted poor levels of service at traffic intersections near CSA-
6 and high volumes of traffic near residential areas. However, the Project schedule has changed since
preparation of the traffic study. Therefore, we recommend that prior to the end of the draft EIS comment
period, Gulf LNG file an updated traffic analysis based on the current traffic conditions and current
construction schedule. To mitigate traffic impacts at the Bayou Casotte Parkway and Orchard Road
intersection, Gulf LNG is proposing to add signage to clearly identify lane movements, add raised
pavement markers within the intersection, and restripe the intersection. These measures would help
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improve the functionality of the intersection and improve safety for drivers that are unfamiliar with
driving in the area. Gulf LNG would implement these measures prior to starting construction.

To further improve traffic flow into and out of the parking area at CSA-6, Gulf LNG would
prohibit parking along Bayou Casotte Parkway adjacent to the parking area and they would stripe the
three driveways that access the parking area to ensure the entry lane would be a minimum of 14 feet wide.
Additionally, a large business along Bayou Casotte Parkway has reduced its number of employees by
around 1,000 since the traffic analysis was conducted, which would further reduce traffic during
construction. While residents from the area to the west of CSA-6 could access their residences and
schools along Bayou Casotte Parkway, it is more likely that they would use other, more direct routes such
as Martin Street. With the mitigation measures outlined by Gulf LNG, our recommendation for an
updated analysis, and the availability of other routes for local residents, construction of the Project would
have a temporary and minor impact on traffic in the area of the Project.

The primary effect of barge traffic on marine transportation would occur during the 2-month
period when Gulf LNG constructs the supply docks. Effects on marine transportation would decline to a
minor impact for the rest of the construction period. During operation of the Project, there would not be
an impact on marine traffic beyond the previously authorized LNG marine vessel traffic.

Air Quality and Noise

Construction of the Project would result in temporary impacts on air quality caused by emissions
from fossil-fueled construction equipment and fugitive dust. Gulf LNG would incorporate dust control
measures during construction to minimize fugitive dust, and we conclude the impact of construction on
air quality would be minor. Gulf LNG has not provided total estimated emissions for operation of train 1
while train 2 is under construction. Therefore, we recommend that Gulf LNG file updated air quality
estimates prior to the end of the draft EIS comment period.

Long-term impacts on air quality would be caused during operation of the Terminal Expansion.
However, Gulf LNG would minimize potential impacts on air quality associated with operation of the
Terminal Expansion by adhering to applicable federal and state regulations and installing Best Available
Control Technology to minimize emissions. Gulf LNG, in consultation with the Mississippi Department
of Environmental Quality, is currently revising its Prevention of Significant Deterioration application
including additional modeling, updated emissions, and revised Class I impact analysis, which we will
incorporate in the final EIS.

Construction activities and the associated noise would vary depending on the phase of
construction in progress at any one time. The most prevalent sound generating equipment during site
construction of the Terminal Expansion would be internal combustion engines of construction equipment.
The sound levels experienced at the nearby noise sensitive areas (NSAs) would depend on the type of
equipment used, the mode of operation of the equipment, the length of time the equipment is in use, the
amount of equipment used simultaneously, and the distance between the sound generation source and the
receptor. However, based on the distance to the NSA, construction noise from this typical construction
equipment is not anticipated to exceed the Commission’s noise criterion. If perceived noise levels cause a
nuisance at the nearby NSAs, Gulf LNG proposes to ensure the Commission’s noise criterion of 55 A-
weighted decibels (dBA) is met by construction of sound barriers or installation of residential grade
exhaust mufflers on equipment as necessary.

Dredging of the marine off-loading facilities and for material barge access to the wetland
mitigation area, as well as, pile driving during onshore construction of the Terminal Expansion and during
offshore construction of the supply docks, would produce peak sound levels that would be perceptible
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above the prevalent sound levels during construction. However, the resulting noise is less than the
Commission’s noise criterion, and would not be expected to result in significant impacts on the NSA.

Operation of the Terminal Expansion would generate sound levels that would occur throughout
the life of the Project. Based on preliminary operational noise levels for anticipated equipment, the
increase in noise levels would be below the “barely detectable” noise level increase of 3 dBA and would
result in minor impacts on the nearest NSA. In addition, the noise level would be below the FERC limit
of a day-night sound level (L4n) of 55 dBA. We recommend, however, that Gulf LNG 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 an L4y of 55 dBA, Gulf LNG would be required to install additional mitigation to reduce the
Terminal’s noise contribution to ensure that the noise level is no higher than the FERC requirement. We
also recommend that Gulf LNG file a full-load noise survey no later than 60 days after placing all the
Terminal Expansion facilities in service.

Noise impacts would also occur from flare operation on an intermittent basis during startup,
shutdown, or commissioning of the liquefaction facility, and infrequently in the event of a malfunction
de-pressuring event. We anticipate that noise attributable to planned flare events would achieve 55 dBA
Lan or less once detailed design is completed, the flare design/vendor is selected, and final emergency
flare rates are known. Unplanned flare events would produce more noise, with an estimated Lan of 56 to
61 dBA at the nearest NSAs; however, because of the infrequent occurrence and expected operation of
flares during these events, we conclude that the resulting noise would not result in a significant impact on
the NSAs.

Reliability and Safety

As part of the NEPA review and NGA determinations, Commission staff assesses the potential
impact to the human environment in terms of safety and assesses whether the proposed facilities would be
able to operate safely, reliably, and securely.

As a cooperating agency, the DOT assists the FERC by determining whether Gulf LNG’s
proposed design would meet the DOT’s 49 CFR 193 Subpart B siting requirements. The DOT would
provide a Letter of Determination on the Project’s compliance with 49 CFR 193 Subpart B. This would
be provided to the Commission for consideration during its decision and final action on the Project
application. If the Terminal Expansion is authorized and constructed, the facility would be subject to the
DOT’s inspection and enforcement program and final determination of whether the facility is in
compliance with the requirements of 49 CFR 193 would be made by the DOT staff.

As a cooperating agency, the USCG also assisted the Commission by reviewing the Terminal
Expansion and the associated LNG marine vessel traffic. The USCG reviewed a Water Suitability
Assessment (WSA) submitted by Gulf LNG that focused on the navigation safety and maritime security
aspects of LNG marine vessel transits along the affected waterway. On May 4, 2016, the USCG issued a
Letter of Recommendation indicating the Bayou Casotte turning basin, Bayou Casotte Channel, Lower
Pascagoula Channel, Horn Island Pass Channel, and Pascagoula Bar Channel would be considered
suitable for accommodating the type and frequency of LNG marine traffic associated with the Project,
based on the WSA and in accordance with the guidance in the USCG’s NVIC 01-11. If the Project is
authorized and constructed, the facilities would be subject to the USCG’s inspection and enforcement
program to ensure compliance with the requirements of 33 CFR 105 and 33 CFR 127.

We conducted a preliminary engineering and technical review of the Gulf LNG design, including
potential external impacts based on the site location. Based on our review, we recommend the
Commission consider incorporating into the Order a number of conditions providing for mitigation
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measures and continuous oversight prior to initial site preparation, prior to construction of final design,
prior to commissioning, prior to introduction of hazardous fluids, prior to commencement of service, and
throughout the life of the facility to enhance the reliability and safety of the facility and to mitigate the
risk of impact on the public. With the incorporation of these mitigation measures and oversight, we
conclude that the Terminal Expansion design would include acceptable layers of protection or safeguards
that would reduce the risk of a potentially hazardous scenario from developing into an event that could
impact the off-site public.

Cumulative Impacts

We conclude that the potential impacts of the Project, when combined with the impacts from the
other projects considered, would not result in a significant impact on resources within the cumulative
impact geographic areas. However, concurrent construction of the proposed Project and other projects
north of the Terminal Expansion site would result in increased workers in the area, periods of substantial
traffic impact on portions of Highway 611 south of Interstate 90, and impacts on public services.

We further conclude that, contingent upon Gulf LNG successfully completing their proposed
mitigation measures for impacts on wetlands and land transportation, and Gulf LNG following our
recommendations to moderate impacts on land transportation, the Project’s contribution to cumulative
impacts on the affected resources would not be significant. More detailed discussions of Project impacts,
Gulf LNG’s proposed mitigation measures, and the recommendations to avoid or further reduce impacts
are presented in sections 4.0 and 5.0 of this EIS.

ALTERNATIVES CONSIDERED

We assessed alternatives that could achieve the Project objectives. The range of alternatives
analyzed included the No-Action Alternative, system alternatives, alternative Terminal Expansion sites,
alternative plot plans for the Terminal Expansion, supply dock alternatives, alternative CSA sites,
alternative Pipeline Modification sites, an alternative power source for the refrigeration compressors, and
an alternative power source for the Terminal Expansion. However, none of the alternatives evaluated
would provide a significant environmental advantage over the proposed action.

CONCLUSIONS

We conclude that construction and operation of the Project in accordance with applicable laws
and regulations, and implementation of Gulf LNG’s proposed mitigation and our recommendations
presented in section 5.2 of this EIS would ensure that impacts of the Project would be avoided or
minimized and would not be significant. The principal reasons for our decision include the following:

e the Terminal Expansion facilities would be an expansion of an existing, operating LNG
Import Terminal with existing LNG storage tanks and berthing and loading/unloading
facilities;

¢ Gulf LNG’s compensatory wetland mitigation plan would adequately address impacts on
wetlands;

e the siting requirements of DOT for the Project, the Letter of Recommendation issued by the
USCG for the LNG marine traffic associated with the Project, FERC staff’s preliminary
engineering review and recommendations for the Project, and the regulatory requirements for
the pipeline system and Project would avoid a significant increase in public safety risks;
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e Gulf LNG would implement its Project-specific Upland Erosion Control, Revegetation, and
Maintenance Plan and its Project-specific Wetland and Waterbody Construction and
Mitigation Procedures to minimize construction impacts on soils, wetlands, and waterbodies;

e the Project is not likely to adversely affect any species listed under the Endangered Species
Act, would not contribute to a trend toward federal listing for any federally or state-listed
threatened or endangered species, or have a substantial adverse impact on EFH;

¢ we have included a recommended condition that Gulf LNG file documentation of
concurrence from the MDMR that the Project is consistent with the Mississippi CZMP prior
to construction;

e the Project would have no effect on cultural resources;

e all appropriate consultations with the FWS, NMFS, the MDWFP, and the MDMR would be
completed before construction is allowed to start; and

e the FERC’s environmental and engineering inspection and mitigation monitoring program for
the Project would ensure compliance with all mitigation measures and conditions of any
FERC Authorization.

In addition, we developed site-specific mitigation measures that Gulf LNG should implement to
reduce the environmental impacts that would otherwise result from construction of the Project. We
recommend that these mitigation measures, presented in section 5.2 of this EIS, be attached as conditions
to any authorization issued by the Commission for the Project.
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1.0 INTRODUCTION

On June 19, 2015, Gulf LNG Liquefaction Company, LLC (Gulf LLC),! Gulf LNG Energy, LLC
(GLE), and Gulf LNG Pipeline, LLC (GLP) filed an application with the Federal Energy Regulatory
Commission (Commission or FERC). Pursuant to Section 3 of the Natural Gas Act of 1938, as amended
(NGA), Gulf LLC and GLE requested authorization to site, construct, and operate liquefied natural gas
(LNG) liquefaction and export facilities adjacent to and integrated with the existing GLE LNG Import
Terminal (existing Terminal) in Jackson County, Mississippi. The proposed action is called the Terminal
Expansion in this Environmental Impact Statement (EIS). The combined Gulf LLC, GLE, and GLP
actions and facilities are referred to herein as the Gulf LNG Liquefaction Project (Project), and the
applicants are collectively referred to as Gulf LNG.

Pursuant to Section 7(c) of the NGA, Gulf LNG requested authorization to site, construct,
operate, and maintain modifications to the existing GLP Pipeline in Jackson County, Mississippi. The
proposed GLP modifications, termed the Pipeline Modifications in this EIS, would add bi-directional
flow capability to the existing GLP pipeline system (called the Gulf LNG Pipeline in this EIS), allowing
the pipeline to transport natural gas from various existing interstate pipeline interconnections to the
Terminal Expansion for liquefaction and export, or alternatively, to send out regasified (vaporized) LNG
from the existing Terminal to the same pipeline interconnections. The Project would allow Gulf LNG to
liquefy domestic natural gas supplies for the export of up to 10.85 million metric tons per year (mtpy) of
LNG during the life of the facility.

As part of the Commission’s consideration of these applications, we? prepared this draft EIS to
assess the potential environmental impacts resulting from construction and operation of the proposed
Project in accordance with the requirements of the National Environmental Policy Act of 1969, as
amended (NEPA). The distribution list for the Notice of Availability of the draft EIS is presented in
appendix A.

The existing Terminal is southeast of the City of Pascagoula in Jackson County, Mississippi, at
the south end of State Highway 611 (SH-611) on land leased from the Port of Pascagoula. It is on
the Mississippi Sound, adjacent to the federally maintained Bayou Casotte Navigation Channel.
Currently, the existing Terminal is authorized to receive LNG by marine vessel shipment (LNG carriers)
for regasification and transport by pipeline to 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 existing Terminal. Gulf LNG requested that the
maximum size of LNG carriers authorized to use the berthing facility be increased from 170,000 cubic
meters (m’) to 208,000 m*>. However, Gulf LNG did not request changes to the currently authorized
annual number of LNG carrier transits to the existing Terminal (about 150 LNG carriers per year).

In addition to liquefying natural gas and exporting LNG, the expanded Terminal would continue
to have the capability to regasify imported LNG. However, the proposed design of the facility would not
allow concurrent liquefaction, regasification, and transfer of LNG to and from an LNG carrier. 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.

1 Gulf LNG Liquefaction Company, LLC is a Kinder Morgan operated company.

2 “We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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If Gulf LNG receives FERC authorization for the Terminal Expansion, a FERC Certificate of
Public Convenience and Necessity (Certificate) for the Pipeline Modifications, and all other permits,
authorizations, and approvals for the Project, it anticipates initiating export of LNG from the first
liquefaction train® in the third quarter of 2024, with in service of the second liquefaction train in the
second quarter of 2025. The Terminal Expansion would include the following key facilities:

e feed gas pre-treatment facilities, including a mercury removal system, an acid gas removal
system (to remove carbon dioxide and hydrogen sulfide), a molecular sieve dehydration
system (to remove water), and a heavy hydrocarbon removal system (to remove benzene and
heavy components such as C5+ from feed gas also known as natural gas liquids [NGLs]);

e two separate propane pre-cooled mixed refrigerant liquefaction trains that liquefy natural gas,
each with a nominal liquefaction capacity of 5 mtpy and a maximum capacity of more than
5.4 mtpy of LNG;

e liquefaction facility utilities and associated systems, including two gas-fired turbine
compressors per liquefaction train;

e storage facilities for condensate, ammonia, and refrigerants;
e utilities systems, including instrument, plant air, and nitrogen;

e atruck loading/unloading facility to unload refrigerants and to load condensate produced
during the gas liquefaction process;

e four flares (including one spare flare) in a single flare tower to incinerate excess gases
associated with maintenance, startup/shutdown, and upset conditions during an emergency;

e two supply docks designed to receive barges transporting materials and large equipment
during construction, with one dock retained for use during operation®;

e new in-tank LNG loading pumps in the existing LNG storage tanks to transfer LNG through
the existing transfer lines to LNG carriers;

e new spill impoundment systems designed to contain LNG, refrigerants, and other hazardous
fluids;

e minor changes to piping at the existing berthing facility to permit bi-directional flow;

e anew concrete storm surge protection wall that connects to the existing storm surge
protection wall near the southwest corner of the Terminal Expansion site and extends along
the southern border of the Terminal Expansion site;

e anew earthen berm extending from the northeastern to the southeastern boundaries of the
Terminal Expansion site, between the Terminal Expansion and the Bayou Casotte Dredged
Material Management Site (BCDMMS), and connecting to the new segments of the storm
surge protection wall; and

e six off-site construction support areas (CSAs) for use as staging and laydown areas,
contractor yards, and parking.

3 The term “train” is used to describe the series of process steps used to convert feed gas to LNG.

4 Ownership of the North Supply Dock would be transferred to the Jackson County Port Authority.
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The existing Terminal receives natural gas only by LNG carriers. The proposed Pipeline
Modifications would provide bi-directional flow along the existing Gulf LNG pipeline system, allowing
gas to flow to or from the expanded Terminal and the pipeline interconnections described below.®

The Pipeline Modifications would consist of the following:

e modifications to the existing Gulf LNG Pipeline metering station at its interconnection with
the Destin Pipeline Company, LLC (Destin) Pipeline to permit bi-directional flow;

o modifications to the existing Gulf LNG Pipeline metering station at its interconnection with
the Gulfstream Natural Gas System, LLC (Gulfstream) Pipeline to permit bi-directional flow;
and

e modifications to the existing Gulf LNG Pipeline at the existing Terminal to provide a
connection to the inlet of the LNG liquefaction pre-treatment facilities.

Gulf LNG anticipates that construction of the Pipeline Modifications would occur concurrent
with the Terminal Expansion, with service available prior to completion of the first liquefaction train.

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 or not 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 or not proposed interstate
natural gas transportation facilities are in the public convenience and necessity and, if so, grants
Certificates 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 proposed projects.

1.1 PROJECT PURPOSE AND NEED

Gulf LNG states its purpose and need for the proposed Project is to transport domestic natural gas
to the Terminal Expansion, liquefy the natural gas into LNG for export to free trade agreement (FTA)
nations and, if approved, non-FTA nations, and deliver affordably priced LNG to foreign markets.
Specific Project objectives are to:

e cnable bi-directional flow of natural gas along the GLP pipeline system and allow domestic
natural gas to be received by the system;

e transport natural gas by pipeline to the expanded Terminal, and treat, liquefy, store, and load
LNG from the LNG storage tanks into LNG carriers berthed at the Terminal’s existing
marine facility; and

e preserve the import and regasification capabilities of the existing Terminal.
When global market conditions are favorable, Gulf LNG would be able to export LNG.

Conversely, when global market conditions favor imports, Gulf LNG may elect to receive cargoes of
LNG and distribute regasified LNG to markets in the United States through existing interconnections.

5 Additionally, Transcontinental Gas Pipe Line Company, LLC (Transco) would construct modifications to the existing
Transco/Florida Gas Transmission Company, LLC Interconnect. FERC would review this project under Transco’s blanket
certificate.
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Gulf LNG stated that the need for the Project is primarily in response to demand from overseas
markets resulting from the substantially increased and affordably priced natural gas resource base in the
United States.

1.2 PURPOSE AND SCOPE OF THIS EIS

The principal purposes in preparing an EIS are to:

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

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

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

The Energy Policy Act of 2005, as amended (EPAct 2005) states 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 EIS. This effort was undertaken with the participation and assistance of seven
“cooperating agencies.” As defined by NEPA, cooperating agencies have jurisdiction by law or special
expertise with respect to environmental impacts involved with a proposal. The participating cooperating
agencies consist of the U.S. Army Corps of Engineers (COE); the U.S. Coast Guard (USCG); the U.S.
Department of Energy, Office of Fossil Energy (DOE/FE); the U.S. Department of Transportation,
Pipeline and Hazardous Materials Safety Administration (DOT); the U.S. Fish and Wildlife Service
(FWS); the National Oceanographic and Atmospheric Administration (NOAA) - National Marine
Fisheries Service (NMFS); and the U.S. Environmental Protection Agency (EPA). In addition, the
Mississippi Office of the Secretary of State has jurisdiction over the wetland mitigation property and,
therefore, is assisting us as a cooperating agency. The roles of the FERC and the cooperating agencies in
the Project review process are described below.

The EIS provides a basis for coordinated federal decision making in a single document, avoiding
duplication among federal agencies in the NEPA environmental review processes. In addition to the
FERC and cooperating agencies, other federal, state, and local agencies may use this EIS in approving or
issuing permits for all or part of the proposed Project. Federal, state, and local permits, approvals, and
consultations for the Project are addressed in section 1.5.
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1.2.1 Federal Energy Regulatory Commission

Based on its authority under the NGA, the FERC is the lead agency for the preparation of this EIS
in compliance with the requirements of NEPA, the Council on Environmental Quality (CEQ) regulations
for implementing NEPA (Title 40 of the Code of Federal Regulations, Parts 1500 through 1508 [40 CFR
1500 through 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 of 1973 (ESA), as amended, the Magnuson-Stevens
Fishery Conservation and Management Act of 1976, as amended (MSA), Section 106 of the National
Historic Preservation Act of 1966, as amended (NHPA), and Section 307 of the Coastal Zone
Management Act of 1972, as amended (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, safety, and
reliability impacts that could result if it issues an authorization to Gulf LNG under Section 3 and Section
7(c) of the NGA.

In accordance with Section 3A(e) of the NGA (added by Section 311 of the EPAct 2005), the act
stipulates that in any order authorizing an LNG terminal, the Commission must require the LNG terminal
operator to develop an Emergency Response Plan (ERP) in consultation with the USCG and state and
local agencies. Gulf LNG has provided a preliminary draft of an ERP. The final ERP would need to be
evaluated by appropriate emergency response personnel and officials. Section 3A(e) of the NGA as
amended by EPAct 2005 also requires that the ERP include a Cost-Sharing Plan that contains a
description of any direct cost reimbursements the applicant agrees to provide to any state and local
agencies with responsibility for security and safety at the LNG terminal and in proximity to LNG marine
carriers that serve the facility.

1.2.2 U.S. Army Corps of Engineers

The COE has jurisdictional authority pursuant to Section 404 of the Clean Water Act of 1972, as
amended (CWA) (Title 33 of the United States Code [USC], Section 1344 [33 USC 1344]), which
governs the discharge of dredged or fill material into waters of the U.S., and Section 10 of the Rivers and
Harbors Act of 1899, as amended (33 USC 403), which regulates any work or structures that potentially
affect the navigable capacity of a waterbody. Because the COE would need to evaluate and approve
several aspects of the Project and must comply with the requirements of NEPA before issuing permits
under the above statutes, it has elected to participate as a cooperating agency in the preparation of this
EIS. 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 the COE’s comments and suggestions. The Project is
under the jurisdiction of the COE Mobile District. Staff from this district participated in the NEPA
review and will evaluate COE authorizations, as applicable.

As an element of its review, the COE must consider whether a proposed project avoids,
minimizes, and compensates for impacts on existing aquatic resources, including wetlands, to strive to
achieve a goal of no overall net loss of values and functions. The COE will 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, if permits are issued for the Project.

1.2.3 U.S. Coast Guard

The USCG has authority over the safety of an LNG terminal’s marine transfer area and LNG
marine traffic, as well as over security plans for the entire LNG terminal and LNG marine traffic. The
USCQG also exercises regulatory authority over LNG facilities that affect the safety and security of port
areas and navigable waterways under Executive Order 10173; the Magnuson Action of 1950 (50 USC
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191); the Ports and Waterways Safety Act of 1972, as amended (33 USC 1221, et seq.), and the Maritime
Transportation Security Act of 2002 (46 USC 701). The USCG is responsible for matters related to
navigation safety, vessel engineering and safety standards, and all matters pertaining to the safety of
facilities or equipment in or adjacent to navigable waters up to the last valve immediately before the
receiving tanks. As a cooperating agency, the USCG assists the FERC staff in evaluating whether an
applicant’s proposed waterway would be suitable for LNG marine traffic and whether the terminal
facilities would be in accordance with 33 CFR 105 and 127. If the facilities are constructed and become
operational, the facilities would be subject to the USCG inspection program. Final determination of
whether the facilities are in compliance with the requirements of 33 CFR 105 and 127 would be made by
the USCG.

As required by its regulations, the USCG is responsible for issuing a Letter of Recommendation
(LOR) as to the suitability of the waterway for LNG marine traffic following a review of a Waterway
Suitability Assessment (WSA). On December 11, 2012, Gulf LNG initiated consultation with the USCG
regarding the proposed Project. Gulf LNG did not request changes to the currently authorized annual
number of LNG carrier transits to the existing Terminal, but did request that the maximum size of LNG
carriers authorized to use the berthing facility be increased from 170,000 m’ to 208,000 m*>. In a letter
dated June 17, 2015, the USCG stated that both the existing LOR and WSA were valid and no revisions
were needed. In that letter, the USCG also stated that Gulf LNG would be required to update the existing
Terminal’s Operations Manual, Emergency Manual, and Facility Security Plan (FSP), as necessary.
However, in October 2015, the USCG determined that the navigation portion of the original WSA did not
account for larger LNG carriers. The USCG prepared an updated draft LOR and Letter of
Recommendation-Analysis (LOR-A), which was provided to the FERC in January 2016. The USCG
prepared the final LOR and LOR-A dated May 4, 2016 which was provided to the FERC on August 9,
2017. Additional discussion of the WSA can be found in section 4.12.1.2.

1.2.4 U.S. Department of Energy

The DOE/FE 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. Gulf LNG filed applications with the DOE/FE (DOE/FE Docket Nos. 12-47-LNG and
12-101-LNG) seeking authorization to export up to 11.5 mtpy of domestically produced LNG (the
equivalent of approximately 547.5 billion cubic feet per year of natural gas) 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.® Gulf LNG seeks to export LNG from the Terminal Expansion to any country
(1) with which the United States has, or in the future may have, a FTA requiring national treatment for
trade in natural gas; (2) with which the United States does not have a FTA 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 June 15, 2012, the DOE/FE issued an order (DOE/FE Order No. 3104) granting authorization
to Gulf LNG to export LNG by vessel 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

¢ According to Gulf LNG, the Heat & Material Balance Sheets supporting the application for the proposed liquefaction
Project show a Net LNG In-Tank Production of 10.85 MTPA. Gulf LNG understands that FERC review will be limited to
analyzing the engineering information and siting for a liquefaction/export rate of 10.85 MTPA. If subsequent design
changes result in an increase in LNG production which can be supported by heat and material balance information, Gulf
LNG would request authorization for the additional capacity at that time. Accordingly, Gulf LNG is requesting
authorization for the Gulf LNG Liquefaction Project to produce 10.85 MTPA of LNG at its proposed facility (accession
number 201802-13-5046).
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FTA 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 FTA requiring national treatment for trade in natural gas be deemed consistent with the public
interest and granted without modification or delay. The DOE/FE will review the Gulf LNG application to
export to non-FTA countries after the environmental review process is completed. In accordance with 40
CFR 1506.3, after an independent review of the EIS, the DOE/FE may adopt it prior to issuing a Record
of Decision on the Gulf LNG application for authority to export LNG to countries without a FTA.

1.2.5 U.S. Department of Transportation

The DOT establishes federal safety standards in 49 CFR 193 for the siting, construction,
operation, and maintenance of onshore LNG facilities, as well as for the siting of marine cargo transfer
systems at waterfront LNG plants. In 1985, the FERC and the DOT entered into a Memorandum of
Understanding (MOU) regarding the execution of each agency’s respective statutory responsibilities to
ensure the safe siting, construction, and operation of LNG facilities. In addition to the FERC’s existing
ability to impose requirements to ensure or enhance the operational reliability of LNG facilities, the MOU
specified that the FERC may, with appropriate consultation with the DOT, impose more stringent safety
requirements than those in Part 193. As a cooperating agency, the DOT assists the FERC staff in
evaluating whether an applicant’s proposed project siting meets the DOT requirements. If the Project is
constructed and becomes operational, the facilities would be subject to the DOT’s inspection program.
Final determination of whether the facilities are in compliance with the requirements of 49 CFR 193
would be made by the DOT staff.

In February 2004, the USCG, the DOT, and the FERC entered into an Interagency Agreement to
ensure greater coordination among these three agencies in addressing the full range of safety and security
issues at LNG terminals, including terminal facilities and tanker operations, and maximizing the exchange
of information related to the safety and security aspects of the LNG facilities and related marine
operations. Under the Interagency Agreement, the FERC is the lead federal agency responsible for the
preparation of the analysis required under NEPA for impacts associated with terminal construction and
operation. The DOT and the USCG participate as cooperating agencies but remain responsible for
enforcing their regulations covering LNG facility design, construction, and operation.

On August 31, 2018 the DOT and the FERC signed an MOU to coordinate the siting and safety
review of FERC-jurisdictional LNG facilities. The MOU establishes a framework for coordination
between the FERC and the DOT to process LNG applications in a timely and expeditious manner while
ensuring decision-makers are fully informed on public safety impacts. The MOU provides that DOT will
review LNG project applications to determine whether a proposed facility complies with the safety
standards set forth in DOT’s regulations, and that the DOT will issue a letter to the FERC stating its
findings regarding such compliance. The FERC will then consider DOT’s compliance findings in its
decision and final action on the Project application.

1.2.6 U.S. Fish and Wildlife Service

The FWS is responsible for ensuring compliance with the ESA. Section 7 of the ESA, as
amended, states that any project authorized, funded, or conducted by any federal agencies 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]). The FWS also reviews project plans and provides comments regarding protection of
fish and wildlife resources under the provisions of the Fish and Wildlife Coordination Act of 1938, as
amended (16 USC 661 et seq.). The FWS is responsible for the implementation of the provisions of the
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Migratory Bird Treaty Act of 1918, as amended (MBTA) (16 USC 703) and the Bald and Golden Eagle
Protection Act of 1940, as amended (BGEPA) (16 USC 688).

Section 7 of the ESA requires identification of and consultation on aspects of any federal action
that may have effects on federally listed species, species proposed for federal listing, and their habitat.
The ultimate responsibility for compliance with Section 7 remains with the lead federal agency. As the
lead federal agency for the Project, the FERC staff consulted with the FWS pursuant to Section 7 of the
ESA to determine whether federally listed endangered or threatened species or designated critical habitat
occur in the vicinity of the Project and to evaluate the proposed action’s potential effects on those species
or critical habitats. We also consulted with the FWS regarding the BGEPA, the MBTA, the Fish and
Wildlife Coordination Act, and NEPA. The FWS elected to cooperate in preparing this EIS because it has
special expertise with respect to environmental impacts associated with the Gulf LNG proposal. As part
of the consultation process, we have prepared a biological assessment (BA), which is summarized in
section 4.7.1 and provided in appendix B.

1.2.7 National Marine Fisheries Service

The NMFS has the responsibility for protecting marine mammals and threatened/endangered
marine life and works to conserve, protect, and recover species listed under the ESA and the Marine
Mammal Protection Act of 1972, as amended (MMPA). The MMPA prohibits, with certain exceptions,
the take of marine mammals in U.S. waters and by U.S. citizens on the high seas, and the importation of
marine mammals and marine mammal products into the United States. Congress amended the MMPA in
1994 to provide for certain exceptions to the take prohibitions, including a program to authorize and
control the taking of marine mammals incidental to commercial fishing operations; preparation of stock
assessments for all marine mammal stocks in waters under U.S. jurisdiction; and studies of pinniped-
fishery interactions.”

The MSA, 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 MSA also requires that federal agencies consult with the
NMEFS on all actions or proposed actions authorized, funded, or undertaken by the agency that may
adversely affect EFH (MSA §305(b)(2)). Although absolute criteria have not been established for
conducting EFH consultations, the NMFS recommends consolidated EFH consultations with interagency
coordination procedures required by other statutes, such as NEPA, the Fish and Wildlife Coordination
Act, or the ESA, to reduce duplication and improve efficiency (50 CFR 600.920(f)). The FERC staff
consulted with the NMFS as recommended. As part of the consultation process, we prepared an EFH
Assessment, which is summarized in section 4.6.3 and provided in appendix C and a BA which is
summarized in section 4.7.1 and provided in appendix B.

1.2.8 U.S. Environmental Protection Agency

The EPA has delegated water quality certification (Section 401 of the CWA) to the jurisdiction of
individual state agencies (in this case Mississippi Department of Marine Resources [MDMR]), 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 oversight by the EPA. In addition, the EPA has the
authority to review and veto the COE decisions on Section 404 permits.

7 Pinnipeds are marine mammals that include front and rear fins. This includes walruses, seals, and sea lions.
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The EPA also has jurisdictional authority to control air pollution under the Clean Air Act of 1963,
as amended (CAA) (42 USC Chapter 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, with which a
federal agency can 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 [NOA] of the draft and final EISs in the
Federal Register) to establish statutory timeframes for the environmental review process.

1.3 PUBLIC REVIEW AND COMMENT
1.3.1 Pre-filing Process and Scoping

Gulf LNG initially filed a request with the FERC to use our pre-filing process on December 5,
2012. FERC staff issued a follow-up letter to Gulf LNG on December 14, 2012 stating that it would
consider Gulf LNG’s December 5, 2012 pre-filing request upon full compliance with the procedures
described in the Commission’s regulations at 18 CFR 157.21. At that time, the FERC assigned the
Project to Pre-Filing Docket No. PF13-4-000. On May 9, 2014, Gulf LNG filed a second request with the
FERC to use the pre-filing review process, along with supplemental information on the Project. The
FERC approved the use of the pre-filing process for the Project in its May 21, 2014 letter to Gulf LNG,
stating that the FERC had determined that Gulf LNG had complied with the procedures in 18 CFR
157.21.

At that time, Gulf LNG was in the preliminary design stage of the Project and no formal
applications had been filed with the FERC. Information filed by Gulf LNG, related documents issued by
the FERC, and information on the Project from other sources were filed into the public record under
Docket No. PF13-4-000. The pre-filing review process provides opportunities for interested stakeholders
to become involved early in project planning, facilitates interagency cooperation, and assists in the
identification and resolution of issues prior to a formal application being filed with the FERC.

On of June 26, 2014, Gulf LNG held a public open house in Moss Point, Mississippi. FERC staff
participated in this meeting to describe the FERC process and provide those attending with information
on the FERC’s environmental review process and how to file comments with the FERC. In addition,
during the day of June 26, 2014, FERC staff visited existing wetland mitigation and restoration areas, the
existing Terminal, the Terminal Expansion site, the sites of the Pipeline Modifications, and CSA-3.

On July 31, 2014, the FERC issued a Notice of Intent to Prepare an Environmental Impact
Statement for the Planned Gulf LNG Liquefaction Project, Request for Comments on Environmental
Issues, and Notice of Public Scoping Meeting (NOI). This notice was sent to 218 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
Project facilities. The NOI indicated that the Project was in the FERC pre-filing process, that a scoping
meeting would be held on August 18, 2014, and established a 30-day scoping period, ending on
September 1, 2014, for the submission of comments, concerns, and issues related to the environmental
aspects of the Project. However, the FERC determined that some of those on the environmental mailing
list were not provided timely copies of the NOI, and on August 27, 2014, issued a notice extending the
scoping period to September 15, 2014.

On August 18, 2014, we held a public scoping meeting at the Pelican Landing Convention Center
in Moss Point, Mississippi. The meeting was designed to provide interested parties with more detailed
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information on the Project and an opportunity to provide comments on environmental issues to be
addressed in the EIS. Gulf LNG representatives presented information on the Project, provided maps, and
answered Project-related questions. We accepted verbal and written comments at the meeting, provided
information on the FERC environmental review process, and described procedures for providing written
comments. The meeting was transcribed to ensure that verbal comments were accurately recorded, and
placed into the public record.?

The FERC received six comment letters and comment forms from federal and state agencies,
non-governmental organizations (NGOs), and individuals during the scoping period. In addition, three
individuals provided verbal comments at the scoping meeting.

On August 19, 2014, we held an interagency coordination meeting and conference call for the
Project. Participants included representatives of the COE; DOE/FE; USCG; FWS; NOAA-NMFS;
Mississippi Department of Wildlife, Fisheries, and Parks (MDWEFP); MDMR; Mississippi Department of
Archives and History (MDAH);® Mississippi Department of Environmental Quality (MDEQ); and Gulf
LNG. During the meeting, the participants discussed impacts on wetlands, EFH, migratory birds,
threatened and endangered species, coordination of agency reviews, permit requirements and status, and
each agency’s interest in participating in our environmental review as a cooperating agency. In addition,
Gulf LNG hosted a visit of the existing Terminal and the sites of the Terminal Expansion and associated
facilities.

On August 20, 2014, we held a geotechnical meeting and conference call for the Project.
Participants included representatives from FERC LNG Engineering, Gulf LNG, and its consultants. Gulf
LNG provided an overview of its planned geotechnical program and seismic hazard analysis.

Additional interagency coordination conference calls were held on January 15, 2015; January 21,
2015; February 24, 2015; April 9, 2015; October 6, 2015; October 29, 2015; August 23, 2016; November
14, 2017; and December 13, 2017 primarily to address and resolve issues related to the evolution of Gulf
LNG’s proposed wetland mitigation plan (see section 4.4 for further information on this plan).

On March 23, 2015, FERC staff also participated in an interagency meeting at Gulf LNG’s
existing Terminal facility to discuss the range of potential wetland mitigation plans, Gulf LNG’s sediment
sampling and analysis plan, and also to conduct a site visit of the originally proposed wetland mitigation
site at the former International Paper aeration sedimentation basin. Additionally, on March 23, 2015,
FERC staff participated in a meeting held by Gulf LNG to address community concerns. Participants at
this meeting included the Steps Coalition, a non-profit community support organization; Cherokee
Concerned Citizens, a group of citizens representing the Cherokee Subdivision, a community several
miles north of the existing Terminal; the EPA; and MDEQ.

The FERC staff had conference calls with the FWS, NMFS, and NOAA on December 10, 2014;
June 29, 2015; and September 23, 2015 to discuss the BA and EFH Assessment. The FERC staff also
had two conference calls, August 7, 2015 and September 18, 2015, with the cooperating agencies to
discuss Gulf LNG’s FERC and COE applications and identify any outstanding issues.

Environmental issues identified during and after the open houses, the public scoping process, and
the interagency meetings and conference calls are summarized in table 1.3-1 along with a listing of the

8 Transcript of the August 18, 2014 FERC Public Scoping Meeting held in Moss Point, Mississippi re Gulf LNG Liquefaction
Company, LLC et al. under PF13-4-000. Accession Number 20140818-4008. Available at:
http://elibrary.ferc.gov:0/idmws/file_list.asp?document id=14258893.

®  The Historic Preservation Division of MDAH administers the duties of the State Historic Preservation Office (SHPO).

Introduction 1-10


http://elibrary.ferc.gov:0/idmws/file_list.asp?document_id=14258893

EIS sections that address the comments. The most frequently received comments relate to air quality,
dredging, and cumulative impacts. Topics addressed in public comments that are not considered
environmental issues or are outside the scope of the EIS process are summarized in table 1.3-2 and are not

addressed further in this EIS.

TABLE 1.3-1

Issues ldentified and Comments Received During the Public Scoping Process
for the Gulf LNG Liquefaction Project

Issue/Specific Comment

EIS Section Addressing Comment

General

Describe outreach conducted with communities that could be affected by
the Project.

Alternatives

If jurisdictional waters of the U.S. are determined to be on the Project site,
assess alternatives that would not affect such waters.

If dredged or fill material would be discharged into waters of the U.S.,
discuss alternatives to avoid those discharges.

Identify alternatives to the Project to reduce environmental impacts.
Soils and Sediments

Implement measures that will prevent suspended silt and contaminants
from leaving the site in stormwater run-off.

Identify impacts on water quality from dredging, construction of in-water
facilities, and ship transits.

Water Resources

Identify current groundwater conditions in the Project area, potential
impacts on groundwater quality and quantity associated with the proposed
Project construction and operation, and mitigation measures to prevent or
reduce adverse impacts on groundwater quality and their effectiveness.

Minimize drainage impacts, including restoring original drainage patterns
in the Project locale.

Identify impacts on surface water quality from discharges and stormwater
pollution, including an analysis of potential effects of discharges on
designated beneficial uses of affected waters.

Disclose dredging impacts, including impacts on aquatic environment from
contaminated sediments.

If jurisdictional waters of the U.S. are determined to be on the Project site,
include a final determination of the extent of such waters and the
measures Gulf LNG would implement to avoid or minimize affects to such
waters and to compensate for any unavoidable impacts.

Identify any CWA Section 303(d) impaired waters in the Project area and
any mitigation measures that will be implemented to avoid further
degradation of impaired waters.

Document the Project’s consistency with applicable stormwater permitting
requirements.

1.3

3.3

3.3

3.3

4.2,52

4.3

4.3

4.3.2

43.2

432

44,52

43.2

432
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TABLE 1.3-1

Issues Identified and Comments Received During the Public Scoping Process
for the Gulf LNG Liquefaction Project

Issue/Specific Comment EIS Section Addressing Comment

Wetlands

Identify impacts of wetland/marsh disturbance and fill and the provision of 44,52
in-kind mitigation, including marsh restoration for marsh impacts.

Include a jurisdictional delineation for all waters of the U.S., including 4.4
ephemeral drainages.

Wildlife and Aquatic Resources

Incorporate mitigation, monitoring, and reporting measures that result from 4.6,5.2
consultation with the FWS or NMFS that incorporate guidance to avoid

and minimize adverse effects on sensitive biological resources and

consider the potential for habitat fragmentation and obstructions for

wildlife movement from the Project.

Threatened and Endangered Species

Identify impacts on federally and state-listed threatened and endangered 4.7
species, species of special concern, and critical habitat affected.

If compensation lands are to be acquired, provide the locations and 44
management plans for the lands, and include information on the
compensatory mitigation proposals.

Consult with the FWS, NMFS, and MDEQ to ensure that current and 4.7
consistent surveying, monitoring, and reporting protocols are applied in
protection and mitigation efforts.

Socioeconomics

Determine whether there are environmental justice populations within the 4.9
geographic scope of the Project, and if such populations exist, address

the potential for disproportionate adverse impacts on minority and low-

income populations, the approaches used to foster public participation by

these populations, and potential mitigation measures.

Identify impacts on communities in the vicinity of the Project. 4.9
Cultural Resources

Describe the process and outcome of government-to-government 4.10
consultation between the FERC and tribal governments within the Project
area, issues that were raised, and how those issues were addressed.

Within cultural and historic resources, include Indian sacred sites, a 4.10
summary of all coordination with Tribes and the State Historic

Preservation Office (SHPO), identification of all National Register of

Historic Places listed or eligible sites, and a Cultural Resource

Management Plan.
Air Quality and Noise
Estimate emissions from construction, operation, and maintenance of the 4111
Project as well as proposed mitigation measures to minimize those
emissions.
Provide ambient air conditions, National Ambient Air Quality Standards 4.11.1

(NAAQS) and non-NAAQS pollutants, criteria pollutant nonattainment
areas, and potential air quality impacts of the proposed Project.
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TABLE 1.3-1

Issues Identified and Comments Received During the Public Scoping Process
for the Gulf LNG Liquefaction Project

Issue/Specific Comment EIS Section Addressing Comment

Provide estimates of the greenhouse gas (GHG) emissions associated 4111
with construction of the Project, and annual emissions from the operation
of the liquefaction facility.

Address reasonably foreseeable climate change that may affect the 4111
Project over its lifetime in the “affected environment” section: e.g., sea-

level rise.

Coordinate with the MDEQ to determine if a GHG Prevention of 4111

Significant Deterioration (PSD) permit under the CAA is necessary.

Identify air quality impacts on the Cherokee residential subdivision and 4111
install air monitoring station.

Reliability and Safety

Address the potential impacts of hazardous waste from construction and 4.12
operation of the Project, including anticipated waste types and volumes,

and expected storage, disposal, and management plans, the applicability

of federal and state hazardous waste requirements, and identify

appropriate mitigation measures, including measures to minimize the

generation of hazardous waste.

Cumulative Impacts

Address cumulative impacts of wetland/marsh disturbance. 4.13.2
Include cumulative impacts of industrial development on residential land 4.13.2
use.

Identify cumulative impact on health and safety due to industrial 4.13.2

development.

TABLE 1.3-2

Issues Identified and Comments Received that are Outside the Scope of the EIS Process

Issue/Specific Comment

Prepare a national programmatic EIS that considers the environmental and human health/quality of life
implications of increasing infrastructure for natural gas, including the cumulative effects of natural gas drilling on
water quality and quantity, air quality, forest fragmentation, wildlife, public lands, recreation, property values,
wastewater disposal, and radiation from hydraulic fracturing. a/

Prepare regional EISs for the shale basins that are targeted for extraction.

Provide estimates of GHG emissions associated with the production, transport, and combustion of the natural gas
proposed to be exported by the Project.

Do not export energy from the United States.

Evaluate the difference in prices if the energy that is produced in the United States can only be used for domestic
consumption versus selling to a worldwide demand.

a The development of natural gas in shale plays by hydraulic fracturing is not the scope of this EIS nor is the issue directly
related to the proposed Project. Production and gathering activities, and the pipelines and facilities used for these activities,
are not regulated by the FERC, but are overseen by the affected region’s state and local agencies with jurisdiction over the
management and extraction of the shale gas resource. Determining the well and gathering line locations and their
environmental impact is not feasible as the market and gas availability at any given time would determine the source of the
natural gas. Therefore, it is outside of the scope of this EIS.
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1.3.2 Public Review of the Draft EIS

This draft EIS was issued for public review on November 15, 2018, and an NOA for the draft EIS
was published in the Federal Register. The NOA included notice of a public comment meeting in Moss
Point, Mississippi. Copies of the NOA were sent to agencies, elected officials, media organizations,
Native American tribes, private landowners, and other interested parties. The distribution list for the
NOA is presented in appendix A.

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.

Four non-jurisdictional actions were identified in association with the proposed Project: (1) a new
electric transmission line that would provide electrical power to the Project, (2) transport of NGLs by
truck outside of the Terminal Expansion site boundaries, (3) the North Supply Dock Maintenance
Dredging and Operation, and (4) maintenance and extension of the earthen berm. These facilities are
addressed below and are also addressed in the cumulative impacts analysis in section 4.13 of this EIS.

1.4.1 Electric Transmission Lines

Operation of the Terminal Expansion would require 100 megawatts (MW) of electrical power in
addition to the electrical power supply of the existing Terminal. The Mississippi Power Company (MPC)
would provide this power. Facilities required to provide the power would include two new, 1.5-mile-
long, 115-kilovolt (kV) transmission lines as well as a new substation within the Terminal Expansion site.
Figure 1.4-1 depicts the transmission line route, which would extend from the existing MPC transmission
lines adjacent to the Chevron Cogeneration Facility to the Terminal Expansion site. The right-of-way of
the route would be 100 feet wide. MPC would require additional information and survey results to
establish a final design for the system; however, the electrical transmission support structures would most
likely consist of 16 concrete poles and/or concrete H-Frame structures. Installation of the support
structures is anticipated to result in a permanent impact on less than 0.1 acre of jurisdictional wetland.
During the installation of the structures, temporary wetland impacts would occur from the use of matting
to support the installation equipment.

MPC may also need to upgrade some of its existing transmission system in the area, but no other
new structures in the immediate area are anticipated. The new 115-kV substation would be constructed
on a 250-foot-by-250-foot site adjacent to Gulf LNG’s new electric service facilities within the Terminal
Expansion boundaries. Construction and operation of the substation on the Terminal Expansion site is
jurisdictional and is analyzed throughout this EIS.
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MPC would be responsible for all permits and approvals associated with the power upgrades
outside of the Terminal Expansion boundaries. Gulf LNG anticipates that MPC would require the
following permits:

e Section 404 of the CWA from the COE (due to wetland impacts);
e Section 401 of the CWA from MDEQ (water quality certification); and

e coastal zone consistency determination from MDMR.
1.4.2 Truck Transport of Natural Gas Liquids

The Project would require trucking of NGLs or condensate generated as part of the liquefaction
process, and makeup refrigerants including ethane, propane, and nitrogen used in the liquefaction process
and amine solution used in the acid gas removal system. Ethane and propane would be delivered by truck
and unloaded into storage facilities. In the worst case of very rich feed gas (expected less than 10 days
per year), the amount of condensate removed from the plant would be 16.5 trucks per day. For the rich
case, an average of 3.2 trucks per day would be removed from the plant. During normal operation with
average feed gas, approximately five trucks per month of condensate would be removed from the plant.
Ethane would be trucked into the facility up to two times each month. Propane would be trucked into the
facility up to four times each month. Additionally, amine associated with the acid gas removal system
would be trucked in one time per year for makeup and re-inventory of the amine systems after removal of
the spent amine during major scheduled maintenance activities. Liquid nitrogen would be delivered by
truck twice per year for makeup refrigerant.

Construction and operation of the truck loading/unloading facility at the Terminal Expansion is
jurisdictional and is analyzed throughout this EIS. However, the loaded NGL tanker trucks would be
non-jurisdictional once they leave the Terminal Expansion site. After leaving the Terminal Expansion
site, NGL trucking is regulated by DOT’s Federal Motor Carrier Safety Administration. Gulf LNG
anticipates negotiating agreements for the purchase of NGLs by processing facilities near the Terminal
Expansion. After leaving the Terminal Expansion site, the trucks would use Industrial Road and SH-611
to transport the NGLs to nearby processing plants, or if Gulf LNG has more distant customers for the
NGLs, they would transit Industrial Road, SH-611, and SH-63 to reach Interstate 90 (I-90) and I-10, the
area’s main highways. According to Gulf LNG, the Hazardous Waste Branch of the MDEQ does not
have a requirement for a hazardous materials route analysis.

The DOT would require tanker trucks to comply with its requirements for the transportation of
hazardous materials. Based on an average composition of feed gas, we conclude that the estimated truck
traffic of 11 trucks per month would not have any significant impacts on roadway traffic.'® No other
impacts are expected as a result of shipping NGLs from the Terminal Expansion.

1.4.3 North Supply Dock Maintenance Dredging and Operation

After construction of the Project is completed, ownership of the North Supply Dock would be
transferred to the Jackson County Port Authority (JCPA). A letter from the JCPA-Port of Pascagoula
confirming that they would accept dock ownership was provided to Gulf LNG on May 28, 2015. In
addition to use of the North Supply Dock by barges and support vessels associated with operation of the
Project, the dock may also be used by the JCPA as a berthing facility for barges waiting for a berth at one

10 As discussed in section 4.9.6, according to Gulf LNG’s Traffic Impact Analysis, 2013 daily traffic volumes were estimated

to be 11,000 trips on the north end of SH-611 and 5,000 trips on the south end. The addition of 11 trucks per month would
not be significant.
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of the private or public terminals in the Bayou Casotte Harbor or for temporary berthing of other vessels
not associated with the Project.

Maintenance dredging, to maintain a depth of 12 feet below mean seal level (msl), would be
accomplished as needed and agreed to by Gulf LNG, the Port of Pascagoula, and the JCPA. The COE
Mobile District is responsible for the routine maintenance of the Bayou Casotte Navigation Channel. The
Port of Pascagoula and the COE typically bid out dredging operations concurrently, and to be cost
efficient, often the same contractor conducts dredging for both entities. In some instances, the Port of
Pascagoula enters into an agreement with the COE to have the COE contractor dredge at port facilities
instead of conducting separate dredging activities. Dredging occurs irregularly every 24 to 48 months at
port facilities, with the timing dependent on sedimentation within the areas used by marine vessels.
Dredged material from maintenance dredging is placed in the BCDMMS or at an MDMR-approved
Beneficial Use site or an alternate approved site. Any dredged sediment planned for disposal into an
MDMR-approved Beneficial Use site would require testing under the protocols established by MDEQ
and adopted by MDMR for Beneficial Use sites. Gulf LNG, the Port of Pascagoula, and the JCPA would
coordinate sediment testing with the COE prior to initiation of dredging and disposal.

Based on the observed annual increase in sediment material at the existing marine berth, depth
comparisons, and other variables, about 10,000 cubic yards (cy) of material would be deposited within
the North Supply Dock berthing area per year.!! However, as noted above, dredging would not be
required annually.

As owner of the North Supply Dock, the JCPA would be responsible for obtaining permits and
clearances for dredging operations and for issuing notifications to agencies and Port of Pascagoula users
regarding dredging activities. Maintenance dredging of the North Supply Dock would require a Section
404/Section 10 permit from the COE, which would be issued after review and approval by MDMR and
MDEQ. The conditions of the permit typically include directives and guidance for material testing. The
type and extent of testing and agency approval would be dependent on the selected disposal location (i.e.,
the BCDMMS or an MDMR-Beneficial Use site). The JCPA would also have to obtain the following
permits and approvals:

e a Section 401 permit (state water quality certification) from MDEQ;
e an MDMR permit for coastal development projects/dredge disposal;

e apermit for ocean disposal of dredged material from the COE in compliance with the Marine
Protection, Research, and Sanctuaries Act of 1972, as amended;

e compliance with the ESA, MMPA, the Fish and Wildlife Coordination Act, and the MSA
through consultation with the FWS and NMFS;

e an MDMR consistency determination for the Coastal Zone Management Program; and

e State Historic Preservation Office (SHPO) concurrence that the dredging is in compliance
with the NHPA.

The Port of Pascagoula has an existing maintenance dredging permit for the existing Terminal’s
marine berthing facility (SAM-2010-01074-PAH) and would request modification to that permit to

I Dredging volumes were estimated from shoaling rates observed at the existing LNG carrier berth. The existing LNG carrier
berth is about 1,500,000 ft>. About 30,000 cy every 6 years (50,000 cy per year) are removed from the existing LNG carrier
berth. The North Supply Dock berthing area would be about 300,000 ft? therefore the annual deposition of material should
be 300,000 ft%/1,500,000 ft? x 50,000 cy = 10,000 cy per year.
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include maintenance dredging of the North Supply Dock. The existing maintenance dredging permit
allows for dredged material to be placed within the adjacent BCDMMS or an MDMR-approved
Beneficial Use Site if one is available. The permit modification request would include a provision to
allow mechanical dredging, which would allow the Port of Pascagoula to place dredged material in
hopper barges and transfer it to approved open water sites if appropriate and approved by the COE. The
modification of the existing permit would be coordinated among JCPA, the Port of Pascagoula, and the
COE, MDEQ, and MDMR prior to receipt of the modification and commencement of any work.

Maintenance dredging of the North Supply Dock is expected to result in impacts that would be
similar to or the same as the impacts discussed in this EIS for the initial dredging of the dock.

1.4.4 Earthen Berm Maintenance and Extension

Gulf LNG would extend the existing storm protection system surrounding the existing Terminal
to encompass the Terminal Expansion facilities. The new storm surge protection system would consist of
(1) a new concrete wall with a top elevation of 27 feet NAVD (North American Vertical Datum of 1988)
and (2) a new earthen berm (an extension of the existing COE berm) with a top elevation of 27 feet
NAVD. Following initial construction of the berm by Gulf LNG, the COE, in order to expand capacity of
the BCDMMS, would extend the berm to a height of 39.2 feet NAVD. The COE would be responsible
for maintaining the berm during operations of the Project, and would be responsible for all permits and
approvals associated with maintenance and extension of the height of the earthen berm.

1.5 PERMITS, APPROVALS, AND REGULATORY REVIEWS

The FERC and other federal agencies considering authorizing, permitting, or approving the
Project are required to comply with a number of regulatory statutes including, but not limited to NEPA,
Section 7 of the ESA, the MSA, the CAA, 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. The major permits, approvals, and consultations for the Project are identified in table 1.5-1.

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(2)(2)(1988)). The FERC staff is required to determine whether any federally
listed or proposed endangered or threatened species or their designated critical habitat occur in the
vicinity of the proposed Project and conduct consultations with the FWS and/or NMFS, if necessary. If,
upon review of existing data or data provided by Gulf LNG, the FERC staff determines that these species
or habitats may be affected by the Project, the FERC staff is required to prepare a BA to identify the
nature and extent of adverse impact, and to recommend measures that would avoid the habitat and/or
species, or would reduce the potential impact to acceptable levels. As part of this consultation process,
the FERC staff prepared a BA, which is summarized in section 4.7.1 and provided in appendix B.
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Major Permits, Approvals, and Consultations for the Gulf LNG Liquefaction Project

TABLE 1.5-1

Agency

Status

Permit/Approval/
Consultation

Terminal Expansion

Pipeline Modifications

Federal Aviation
Administration

Federal Emergency
Management Agency

FERC

NOAA-NMFS

COE, Mobile District

Federal

Notification of Proposed
Construction or Alteration

Construction with a
Floodplain

Authorization under
Section 3 of the NGA

Certification under Section
7 of the NGA

Section 7 ESA consultation

MMPA consultation

Fish and Wildlife
Coordination Act
consultation

MSA

CWA Section 404 Permit

Rivers and Harbors Act,
Section 10 Permit

Section 408

Determination of No
Hazard to Aviation issued
December 17, 2014.
Extension of determination
until December 8, 2017
issued on June 8, 2016. A
new Determination of No
Hazard to Aviation issued
June 26, 2018 and expires
on December 26, 2019.

Consultation ongoing

Application filed June 19,
2015

Not applicable

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Application submitted July
10, 2015. GuIf LNG is
revising the application and
plans to submit in
December 2018.

Application submitted July
10, 2015. GuIf LNG is
revising the application and
plans to submit in
December 2018.

Decision pending
regarding the need for a
Section 408 review for the
proposed wetland
mitigation site.

Not applicable

Not applicable

Not applicable
Application filed June 19,
2015

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable
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TABLE 1.5-1

Major Permits, Approvals, and Consultations for the Gulf LNG Liquefaction Project

Status

Permit/Approval/

Agency Consultation Terminal Expansion Pipeline Modifications
USCG 33 CFR 127; 2004 The USCG prepared the Not applicable
Interagency Agreement final LOR and LOR-A
(NVIC 05-08) LOR dated May 4, 2016 which
was provided to the FERC
on August 9, 2017.
Gulf LNG conducted its
annual review to the
Amendment to Follow-on
WSA in July 2018.
Notification to Mariners of Gulf LNG to submit Not applicable
dredging activities notification to the USCG
prior to commencement of
dredging
Approval of FSP Gulf LNG to submit Not applicable
updated FSP. Approval of
the FSP for construction is
expected by December
2019 and operation by July
2024.
Approval of Operations Gulf LNG to submit Not applicable
Manual updated Operations
Manual prior to facility
startup
Approval of Emergency Gulf LNG to submit Not applicable
Manual updated Emergency
Manual prior to facility
startup
DOE/FE Authorization to Export Authorization granted June  Not applicable
LNG to FTA Countries 15, 2012 (DOE/FE Order
No. 3104)
Authorization to Export Application submitted Not applicable
LNG by vessel to Non-FTA  August 31, 2012; to be
Countries reviewed after completion
of environmental review
process
EPA Title V Permit consultation ~ Not applicable (permitting Not applicable
and Greenhouse Gas authority transferred to
Emission Permits MDEQ)
CWA Section 402 Not applicable (permitting Not applicable
consultation authority transferred to
MDEQ)
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Major Permits, Approvals, and Consultations for the Gulf LNG Liquefaction Project

TABLE 1.5-1

Agency

Status

Permit/Approval/
Consultation

Terminal Expansion

Pipeline Modifications

FWS

DOT, Pipeline and
Hazardous Materials
Safety Administration

MDAH-SHPO

MDEQ, Air Quality
Division

MDEQ, Office of
Pollution Control

MDEQ, Water Quality
Division

Mississippi Office of the
Secretary of State

MDMR, Coastal Zone
Management Office

MDMR, Bureau of
Wetland Permitting

Section 7 of ESA
consultation

MBTA consultation
BGEPA

Fish and Wildlife
Coordination Act
consultation

49 CFR 193 consultation
(standards for LNG
facilities)

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Consultation ongoing

State of Mississippi

NHPA, Section 106
consultation

CAA, Pre-construction Air
Permit for Construction
emissions (PSD) and
operation emissions (Title
V) for stationary sources

Large Construction Notice
of Intent (Storm Water
Construction General
Permit) for projects greater
than 5 acres

Hydrostatic Test Notice of
Intent (for projects greater
than 1 acre)

Section 401 of CWA, State
Water Quality
Determination

Lease for use of Public
Trust Tidelands for use as
Wetland Mitigation Site

CZMA

Coastal Zone Consistency

Section 401 of CWA, State
Water Quality
Determination

Concurrence received
November 2014 (Terminal
Expansion) and July 2015
(wetland mitigation site)

PSD and Title V
Applications submitted
June 2015. Draft revision
to Application submitted
June 2017. Gulf LNG is
addressing MDEQ
comments and performing
additional modeling. A
revised Application is
expected by December
2018.

Application to be submitted
45 days prior to the start of
construction

Application to be submitted
45 days prior to the start of
regulated activity

Application submitted July
10, 2015

Negotiations ongoing

Consultation ongoing

Consultation ongoing

Application submitted July
10, 2015

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Informal consultation
ongoing

Not applicable

Concurrence received
November 2014

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable
Not applicable
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TABLE 1.5-1

Major Permits, Approvals, and Consultations for the Gulf LNG Liquefaction Project

Status
Permit/Approval/
Agency Consultation Terminal Expansion Pipeline Modifications
Joint Review for Coastal Application submitted July Not applicable
Wetlands 10, 2015
MDMR, Beneficial Use Approval of use of Application submitted July ~ Not applicable
of Dredge Material Beneficial Use sites for 10, 2015
Program disposal of dredged
material from the supply
docks
MDWFP Threatened and Consultation ongoing Consultation ongoing
Endangered and Listed
Species consultation
Local
JCPA and Commission  Lease of Terminal Consultation ongoing Not applicable

Expansion Site and
Wetland Mitigation Site

Transfer of ownership of Consultation ongoing Not applicable
North Supply Dock after

construction of the Project

is complete

Jackson County Review of ERP Consultation ongoing Not applicable
Emergency Services

The MSA, 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 MSA requires federal agencies to consult with NMFS on all
actions or proposed actions authorized, funded, or undertaken by the agency that may adversely affect
EFH (MSA §305(b)(2)). Although absolute criteria have not been established for conducting EFH
consultations, NMFS recommends consolidating EFH consultations with interagency coordination
procedures required by other statues, such as NEPA, the Fish and Wildlife Coordination Act, or the ESA
(50 CFR 600.920[¢]), to reduce duplication and improve efficiency. As part of this consultation process,
the FERC staff prepared an EFH Assessment, which is summarized in section 4.6.3 and provided in
appendix C.

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. Gulf LNG, 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.

Gulf LNG 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 an NPDES permit
(CWA Section 402) issued by the EPA. The COE has responsibility for determining compliance with all
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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 the construction of facilities across streams 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 staff, 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
pursuant to Section 10 of the Rivers and Harbors Act of 1899, which requires authorization for
construction activities in navigable waterways. Construction methods in wetlands and the associated
impacts are summarized in section 4.4 of this EIS.

EPAct 2005 and Section 3 of the NGA require us to consult with the Department of Defense
(DOD) to determine if there would be any impacts associated with the Project on military training or
activities on any military installations. We initiated consultation with the DOD in a letter dated
September 25, 2014. The DOD responded on March 10, 2016, concluding the Project would have
minimal impact on the military operations conducted in this 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 Mississippi, the MDMR Coastal Zone Management Office, administers the Coastal Zone
Management Program (CZMP). Project-related issues associated with the CZMP are addressed in section
4.8.7.

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; however, the federal permitting
process has been delegated to the MDEQ in Mississippi. Air quality impacts that could occur as a result
of construction and operation of the Project are addressed in section 4.11.1.

Gulf LNG is responsible for obtaining all permits and approvals required to implement the
Project, regardless of whether or not they appear in table 1.5-1.
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2.0 PROPOSED ACTION

The Gulf LNG Liquefaction Project consists of two main components: (a) expansion of the
existing Terminal in Jackson County, Mississippi (Terminal Expansion) in order to liquefy domestic
natural gas into LNG for export to FTA nations and, if approved, non-FTA nations and (b) piping
modifications to add bi-directional flow capability (Pipeline Modifications) to the existing pipeline
facilities. Figure 1.4-1 depicts the general location of the Project, figure 2.0-1 depicts the locations of the
key components of the proposed Terminal Expansion, and figure 2.0-2 depicts the locations of the
Pipeline Modifications.

2.1 EXISTING FACILITIES
2.1.1 Gulf LNG Import Terminal

The existing Terminal encompasses 33 acres and is near the City of Pascagoula at the south end
of SH-611. Gulf LNG constructed the existing Terminal to regasify and transport natural gas imported to
the United States from foreign markets. The environmental review for the existing Terminal was
provided in the FERC final EIS issued in November 2006 (FERC, 2006). In 2007, the Terminal was
authorized by the Commission to send out 1.5 billion cubic feet per day (bcfd) of natural gas through the
Terminal facilities for delivery to interconnections with the interstate pipeline systems of Destin and
Gulfstream, and the non-affiliated third-party processing plant owned by BP American Production
Company (FERC, 2007).

Construction of the Gulf LNG Import Terminal was authorized by the FERC on February 16,
2007, and the facility was placed into service on October 1, 2011. A maximum of 200 LNG carriers per
year are currently authorized to import foreign LNG at the marine berth of the existing Terminal.
Unloading of LNG can occur at a rate of up to 12,000 m® per hour, with unloading typically requiring
about 24 hours. The frequency and total number of LNG carriers calling on the existing Terminal each
year could vary depending on the size of carriers, with authorized vessel sizes ranging from 88,000 to
170,000 m®>. The berthing facility was designed and constructed to accommodate LNG carriers up to
250,000 m® in size. The average frequency of LNG carriers that could call on the existing Terminal is
about one carrier every 2.4 days.

The existing Terminal includes the following major facilities:

one berthing facility on the Bayou Casotte Navigation Channel;
e two LNG storage tanks, each with a capacity of 160,000 m?;

e hazard detection, control, and prevention systems, cryogenic piping and insulation, and
electrical and instrumentation systems;

e a firewater system;

e aconcrete storm surge protection wall surrounding the Terminal with a top elevation of 27
feet NAVD;

e 23,000 volt electrical services provided by MPC, and a transformer to step down the voltage
to 4,160 volts for service to the Terminal;

e two essential power backup gas turbine generators each with a capacity of 12 megawatts; and

e ancillary utilities, buildings, and service facilities.
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2.1.2 Gulf LNG Existing Pipeline System

Gulf LNG owns and operates the 5-mile-long, 36-inch-diameter natural gas send out pipeline and
associated facilities that were constructed in conjunction with the existing Terminal (FERC, 2007). The
existing Gulf LNG Pipeline extends north from the existing Terminal along SH-611 and connects to the
Gulfstream, Destin, and Transco/FGT pipeline systems and the Pascagoula Gas Processing Plant operated
by BP American Production Company.

2.2 PROPOSED FACILITIES
2.2.1 Terminal Expansion

The Terminal Expansion facilities would be constructed adjacent to the existing Terminal
boundaries on land currently owned by the COE and the Port of Pascagoula and part of the BCDMMS
(see figure 2.0-1)!. The BCDMMS is used by the COE for placement of dredged materials from
maintenance dredging of the Bayou Casotte Navigation Channel. Gulf LNG has not requested a change
to the currently authorized number of or the transit route for the LNG carriers; however, Gulf LNG has
requested authorization to increase the size of LNG carriers permitted at the facility from 170,000 m* to
208,000 m®. The USCG determined that the navigation portion of the original WSA did not account for
larger LNG carriers. The USCG prepared an updated draft LOR and LOR-A, which was provided to the
FERC in January 2016. The USCG prepared the final LOR and LOR-A dated May 16, 2016 which was
provided to the FERC on August 9, 2017. The USCG concluded that the Bayou Casotte Channel was
suitable for LNG marine traffic. See additional discussion in section 1.2.

2211 Liquefaction Facilities
Liquefaction Trains, Utilities, and Systems

The existing Gulf LNG Pipeline and the Pipeline Modifications (see section 2.2.2) would
transport natural gas (feed gas) to the liquefaction facilities at the existing Terminal. The liquefaction
facilities would consist of two liquefaction trains, gas pretreatment units, utilities, and associated facilities
(see figure 2.0-1). Prior to entering a liquefaction train, the feed gas would pass through a pretreatment
unit to remove mercury, H>S, CO,, water, and heavy hydrocarbons. The heavy hydrocarbon removal unit
would remove heavier hydrocarbons present in the feed gas (i.e. pentane, hexane, and benzene) which
would be temporarily stored on-site, then trucked from the Project site to third-party customers (see
sections 1.4.2 and 2.2.1.3).

After the feed gas is treated to remove the contaminants and heavy hydrocarbon components, the
liquefaction unit would precool the feed gas using a closed loop propane system followed by condensing
and subcooling the feed gas with a mixed refrigerant loop. The resultant liquid stream would enter an
energy extraction LNG hydraulic turbine which would further lower the temperature of the LNG. Gulf
LNG would then transport the LNG in cryogenic pipelines to the existing LNG storage tanks where it
would be stored at -256 degrees Fahrenheit (°F) at atmospheric pressure.

Liquefaction utility components would include a boil-off gas (BOG) system, fuel gas system, hot
oil system, flares, instrument and utility air systems, nitrogen generation system, source water system,
tempered water system, firewater system, refrigerant storage system, NGL storage, and hydrogen sulfide
storage. BOG would be generated from the transfer of heat in the liquefaction process and diverted to
three new BOG compressors and two new BOG recycle compressors. Much of the compressed BOG

1 Section 4.8.2.1 provides a discussion regarding lease agreements with the COE and the Port of Pascagoula.
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would be transported by pipeline to the fuel gas system, with excess BOG recycled through the
liquefaction process.

Gulf LNG would install three in-service flares and a common spare flare on the southwestern
portion of the Terminal Expansion site for venting excess natural gas, if necessary, during maintenance,
startup/shutdown, and upset activities. The four flares would be constructed on a common 430-foot-tall
support structure (see figure 2.0-1), with an overall height of 433 feet above mean sea level (msl).

2.2.1.2 LNG Storage

Gulf LNG would use the two existing 160,000 m*® full-containment LNG storage tanks
constructed of nickel steel and concrete (FERC, 2006). The only storage tank changes required for the
Project would be the new LNG loading pumps installed in the existing storage tanks to transfer LNG-to-
LNG carriers through the existing transfer lines.

2.2.1.3 Refrigerant and NGL Storage and NGL Trucking

Gulf LNG would construct and operate a truck loading/unloading facility to unload makeup
refrigerant (propane and ethane) transported to the Terminal Expansion site for storage and use during the
liquefaction process. Gulf LNG would store ethane in three pressurized storage tanks, each with a
working capacity of 8,954 cubic feet (ft) and would store liquid propane in a tank with a capacity of
114,485 ft*. Each refrigerant storage tank would be installed within a secondary containment system
located, sized, and designed in accordance with American Petroleum Institute (API) Standard 2510
(Design and Construction of LPG Installations) and National Fire Protection Association (NFPA) Code
30 (Flammable and Combustible Liquids). Gulf LNG anticipates a delivery frequency of three to four
trucks per month to the facility for propane and one to two trucks per month for ethane.

The heavy hydrocarbon removal unit within each of the liquefaction trains would continuously
produce NGLs during the liquefaction process. Gulf LNG would construct a 2,800-ft’ capacity, low-
pressure storage tank and a truck loading facility for NGLs. The NGLs would be stored in the tanks prior
to pick-up and delivery to third-party customers by truck (see section 1.4.2). Gulf LNG anticipates five
truck trips per month would be required to transport NGLs from the expanded Terminal. Gulf LNG
estimates ethane would be trucked into the facility up to two times each month and propane would be
trucked into the facility up to four times each month. As noted in section 1.4.2, NGL trucking would be a
non-jurisdictional activity once the trucks leave the Terminal Expansion site. After leaving the Terminal
Expansion site, NGL trucking is regulated by DOT’s Federal Motor Carrier Safety Administration.

2.2.14 Power Generation

To provide electrical power to the Terminal Expansion, MPC would build two 1.5-mile-long,
115-kV electric transmission lines from adjacent to the existing Chevron Cogeneration Facility to the
Terminal Expansion. MPC would also construct a new 115-kV substation within the Terminal Expansion
area. The electric transmission line would be considered non-jurisdictional, as discussed in section 1.4.1,
which includes additional details on the electric transmission line.

Four 2.5-MW, diesel-fueled, stand-by generators would be installed in the utility area to provide a
source of backup power generation for critical equipment and plant shutdown if the electrical power
system were to fail. Diesel for the generators would be stored on-site in a new, 106,971-gallon (14,300
ft’) diesel storage tank with secondary containment. The tank would store enough fuel for three
generators for 7 days of backup power generation. The fourth generator would be on-site as a spare.
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2.2.1.5 Supply Docks

Gulf LNG would construct two supply docks as part of the Project, a North Supply Dock and a
South Supply Dock. The North Supply Dock would be a permanent facility on the northwestern part of
the existing Terminal property at the mouth of Bayou Casotte in Mississippi Sound (see figure 2.2-1).
The facility would extend 280 feet along the shoreline, with a 110-foot-wide docking area extending 310
feet into Bayou Casotte. Barges would moor on both sides of the 110-foot-wide extension, perpendicular
to the ship channel. Gulf LNG would construct a heavy haul road from the North Supply Dock to the
main gate of the existing Terminal.

During construction, Gulf LNG would use the North Supply Dock for barge delivery of large
equipment, piles, construction materials, and other construction loads. As discussed in section 1.4.3,
following construction, ownership of the North Supply Dock would be transferred to the JCPA. In
addition to use of the North Supply Dock by barges and support vessels associated with operation of the
Project, the dock may also be used by the JCPA as a berthing facility for barges waiting for a berth at one
of the private or public terminals in the Bayou Casotte Harbor or for temporary berthing of other vessels
not associated with the Project. Security of the North Supply Dock during operations of the Project
would be addressed in Gulf LNG’s Facility Security Assessment and Facility Security Plan (pursuant to
33 CFR 105) which would be reviewed and approved by the USCG.

The South Supply Dock would be a temporary facility just south of the existing berthing facility
(see figure 2.2-2). It would extend about 200 feet along the shoreline and up to 100 feet from the
shoreline and would accommodate one barge at a time. Gulf LNG would construct a heavy haul road
from the South Supply Dock to a new gate installed in the storm surge protection wall (see figure 2.2-2).
During construction, Gulf LNG would use the South Supply Dock for delivery of fill materials,
aggregate, and the flare tower. Upon completion of construction of the Terminal Expansion, Gulf LNG
would completely remove the South Supply Dock and restore the adjacent shoreline to pre-construction
conditions. A portion of the South Heavy Haul Road (390 feet) would be retained by Gulf LNG during
operations for access to the flare tower.

For both supply docks, dredging would be required between the shoreline and the existing
channel to safely accommodate barge traffic. Hydrographic surveys conducted by Gulf LNG determined
that the current depth of the sea bed at both planned supply docks is relatively flat with water depths
ranging from 1 to 4 feet below msl. Gulf LNG would dredge the supply docks to a depth of 12 feet below
msl. Gulf LNG estimates, based on similar sediment deposition rates for the existing LNG carrier berth,
that about 10,000 cy of sediment would accumulate in each basin annually. Gulf LNG would conduct
maintenance dredging of the supply docks on an as-needed basis, which is anticipated to be about every 3
years. Dredging and the disposal of dredged materials are addressed in section 2.6.1.4. Upon completion
of construction, Gulf LNG would discontinue maintenance dredging at the South Supply Dock and allow
the area to return to its natural bathymetric state. The Port of Pascagoula, which conducts maintenance
dredging at the existing marine berth, would assume responsibility for maintenance dredging of the North
Supply Dock.?

All of the 3.5 acres created at the South Marsh mitigation area as mitigation due to construction
of the existing Terminal, would be impacted by the construction of the liquefaction facility, South Supply
Dock, and the flare tower.

2 See Attachment No. 8 of accession number 20170929-5228.
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There are several transit routes that the barges could use before entering the Bayou Casotte
Navigation Channel, dependent on the origin of the trip. Barge transit routes are described further in
section 4.9.6.

During construction, a temporary barge access channel would be dredged from the South Supply
Dock along the outer perimeter of the proposed wetland mitigation site (discussed more in section 4.4)
(dredging of about 200,000 cy of material). Barges would use the temporary channel to install the
perimeter riprap. The sediment removed for the channel would be temporarily placed within the proposed
wetland mitigation site and then replaced in the temporary channel after the riprap is installed. All of the
dredge material would be replaced in the temporary channel or contained within the marsh creation area,
so off-site disposal would not be necessary.

2.2.1.6 Modifications to Existing Terminal Facilities

Several minor modifications to 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 existing Terminal;

e installation of a new 115-kV substation;

e installation of an inlet gas filter;

e installation of ammonia and solvent storage tanks;

¢ installation of new loading pumps in the existing LNG storage tanks; and

e minor changes to the piping connected to the marine loading arms to permit bi-directional
flow.

In addition, Gulf LNG would make minor modifications to the existing water intake structure.
The Terminal Expansion would use the same water source as the existing Terminal, the Port of
Pascagoula’s Industrial Water Supply, for construction and operation of the expanded facility, including
firewater. The Port of Pascagoula’s Industrial Water Supply is obtained from the freshwater portion of
the Pascagoula River about 14 miles north of the City of Pascagoula.

2.2.1.7 Associated Infrastructure

Infrastructure associated with the Terminal Expansion would include establishment of access
roads within the Terminal Expansion site, partial removal of an existing access road, expansion of the
existing shoreline protection wall, extension of the COE’s existing berm, construction of a new
utility/firewater tank, and spill containment, as described further below.

Access Roads

Gulf LNG would use existing public roads to access the Terminal Expansion site. In addition, the
Project would include removal of a segment of an existing road and construction of new access roads
within the Terminal Expansion site boundaries (see figure 2.0-1). Gulf LNG would continue to use the
existing access road off SH-611 to access the existing Terminal. A portion of this existing access road
along the northeastern corner of the storm protection wall would be demolished. New access roads would
be constructed throughout the Terminal Expansion site. New access roads would be graveled or paved
with asphalt. A temporary heavy haul access road within the Terminal Expansion site would follow the
existing access road located along the earthen berm dike around the perimeter of the BCDMMS.
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Gulf LNG would also construct two heavy haul roads to connect the North and South Supply
Docks with the existing Terminal and the Terminal Expansion (see figures 2.0-1, 2.2-1, and 2.2-2).

Storm Protection System

Gulf LNG would extend the existing storm protection system surrounding the existing Terminal
to encompass the Terminal Expansion facilities. The new storm surge protection system would consist of
a new concrete wall with a top elevation of 27 feet NAVD and a new earthen berm (an extension of the
existing COE berm) with a top elevation of 27 feet NAVD. The berm would be constructed to provide
both storm surge protection for the Terminal as well as providing the new dredge spoils perimeter for that
corresponding portion of the BCDMMS. Following initial construction of the berm by Gulf LNG, the
COE, in order to expand capacity of the BCDMMS, would extend the berm to a height of 39.2 feet
NAVD. The COE would be responsible for maintaining the berm during operation of the Project.

The new storm protection concrete wall would connect to the existing wall near the southeast
corner of the existing facilities and extend along the southern perimeter of the Terminal Expansion site
until tying into the new earthen berm that would extend along the east and northeast sides of the Terminal
Expansion site (see figure 2.0-1). The concrete wall would slope into the earthen berm and the berm
designed to withstand wave force due to storm surge and would be protected from wave-induced scour
with protective armor stone and from seepage by providing sheet pile cut-off along its length. In addition,
the berm would be designed to withstand anticipated future COE dredge spoil site loads. The portion of
the existing storm protection system between the existing Terminal and the new storm protection concrete
wall and new berm would be removed. Gulf LNG has not determined a final plan to extend the storm
protection system. Once a final plan has been determined, Gulf LNG would submit the final plan for
FERC staff to review.

There are two gates in the existing storm protection wall: one at the main entrance and one near
the berthing facility. The existing steel-roller flood gates, about 30 feet wide at the main gate and 17 feet
wide at the berthing facility, would remain in place and continue to be used during construction and
operation of the expanded Terminal. The gates seal at the base and on both sides when closed for storm
events. As part of the Project, a third flood gate would be installed to allow transport of construction
materials and equipment from the South Supply Dock to the new facilities via the South Heavy Haul
Road. Gulf LNG would install this flood gate in the new storm protection concrete wall in the southwest
portion of the Terminal Expansion, and east of the South Supply Dock (see figure 2.0-1). It would also
be a steel-roller gate that would seal along the sill and on both sides when closed for storm events.

Firewater Facilities

As noted above, the Terminal Expansion would use the same water source for firewater as the
existing Terminal. The firewater delivery system would be expanded to meet the firefighting needs of the
expanded Terminal. The expanded firewater system would be designed in accordance with the
requirements of the NFPA 59A.

Spill Containment System

Gulf LNG would construct separate containment systems for refrigerant and LNG to contain the
materials in the event of an accidental release. See sections 2.7 and 4.12 for additional details.

2.2.1.8 Administration and Maintenance Buildings

Gulf LNG would relocate the existing Terminal’s administrative building to a site east of and
near the North Supply Dock. The administrative building and parking lot would impact about 1.3 acres of
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the North Marsh Mitigation Area created as mitigation due to construction of the existing Terminal. The
existing Terminal’s warehouse/maintenance building would be relocated within the Terminal Expansion
site. The proposed locations of the administrative building and the warehouse/maintenance building are
depicted on figure 2.0-1.

2.2.1.9 Construction Staging Areas and Construction Support Areas

Gulf LNG would use 11.7 acres of land within the Terminal Expansion area for on-site
construction staging areas (see figure 2.0-1). Gulf LNG would impact about 4.2 acres of the North Marsh
Mitigation Area for a construction staging area. In addition, Gulf LNG would use six off-site CSAs for
staging, laydown, contractor yards, fabrication, and parking (see figure 2.2-3). Details regarding each
construction staging area are provided below.

e CSA-1 (Knight Yard #1): A 16-acre property about 5 miles north of the existing Terminal on
Colmer Drive. The property currently includes existing parking, warehousing, office space,
and undeveloped areas. Following construction of the Project, Gulf LNG would restore
CSA-1 to landowner specifications.

e CSA-2 (Knight Yard #2): A 1.8-acre property behind an existing warehouse on SH-611
about 4 miles north of the existing Terminal. The current owner has filled the property with
rock. Gulf LNG would use CSA-2 for storage and parking during construction of the
Terminal Expansion. Following construction of the Project, Gulf LNG would restore CSA-2
to landowner specifications.

e (CSA-3 (Louise Street): An 8.8-acre property about 2.8 miles northwest of the existing
Terminal on Louise Street. CSA-3 (Louise Street), which is owned by Gulf LNG, is
currently used for warehousing and equipment storage. Gulf LNG would continue the
present use of this site during and after Project construction.

e (CSA-4 (Port Property): A 16.2-acre property about 2.5 miles north of the existing Terminal
within the Port of Pascagoula’s property off SH-611. The property is an existing industrial
site and was previously used as a construction support area for the existing Terminal.
Following construction of the Project, Gulf LNG would restore CSA-4 to landowner
specifications.

e (CSA-5 (Chevron Property): A 34.5-acre property adjacent to the existing Terminal to the
north. Portions of the property are existing industrial and portions are wetlands. Following
construction of the Project, CSA-5 would be restored according to landowner specifications.

e (CSA-6 (Bosarge Property): An 18.1-acre property on Bayou Casotte Parkway about
2.5 miles north-northwest of the existing Terminal. The property is an existing industrial site
currently developed as a parking lot. Gulf LNG would use CSA-6 for additional parking
during construction. Following construction of the Project, CSA-6 would be restored
according to landowner specifications.
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2.2.2 Pipeline Modifications

Gulf LNG would modify two existing pipeline metering stations and the existing Gulf LNG
Pipeline at the existing Terminal to enable bi-directional (north/south) flow capability.

At the Destin and Gulfstream interconnections, Gulf LNG would install two pipeline segments at
each interconnect and the necessary switching valves to allow the existing metering stations to meter
natural gas flow to the Terminal Expansion while retaining the ability to meter natural gas flow from the
existing Terminal to the distribution pipelines. Gulf LNG would install a 30-inch-diameter 200-foot-long
pipeline segment and a 30-inch-diameter 40-foot-long pipeline segment at the Gulfstream Meter Station.
Additionally, Gulf LNG would install a 36-inch-diameter 240-foot-long pipeline segment and a 36-inch-
diameter 210-foot-long pipeline segment at the Destin Meter Station. All existing instrumentation at the
meter stations would remain unchanged. In addition, Gulf LNG would install filters at both
interconnections to remove trace quantities of solids, which could affect the liquefaction equipment. Gulf
LNG would construct the modifications within the existing fenced and graveled areas, with the exception
of 0.1 acre of temporary workspace outside the fence line of the existing Gulfstream Meter Station but
within the existing pipeline right-of-way. No other equipment within the existing facilities would be
affected.

Transco would also make modifications to the existing and jointly owned Transco/FGT
Interconnection to permit bi-directional flow. These modifications would be constructed by Transco and
would be reviewed by the FERC under its blanket Certificate process. According to Gulf LNG,
modifications at the Transco/FGT Interconnection would be completed between April 2022 and
September 2022.

The Gulf LNG Pipeline connection to the existing Terminal, which is within the existing
Terminal boundaries, would also be modified to allow bi-directional flow and to provide a connection to
the inlet of the pretreatment facilities of the liquefaction process. The flow capacity of the existing Gulf
LNG Pipeline would not change.

The Destin and Gulfstream Meter Stations and the Transco/FGT Interconnection already have
existing permanent access roads to each facility.

23 LAND REQUIREMENTS

Gulf LNG would disturb 230.8 acres of land and open water for construction of the Project (both
the Terminal Expansion and the Pipeline Modifications) and 172.1 acres for its operation. Operation of
the Terminal Expansion (excluding access roads) would permanently impact 100.5 acres of land.
Construction of the Pipeline Modifications would impact 3.6 acres of land, which would be restored
following construction. Land requirements for the Project are summarized in table 2.3-1.

2.3.1 Terminal Expansion

Construction of the Terminal Expansion facilities would require a combined area of 132.8 acres
on land and on open water. Operation would affect 129.7 acres, including the Terminal Expansion site,
the North Supply Dock, the North Supply Heavy Haul Road, and access roads. Of that area, 10.6 acres
are within the boundaries of the existing Terminal. Gulf LNG would maintain all onshore areas with
concrete or gravel cover and permanently convert them to industrial use.
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TABLE 2.3-1

Land Requirements for the Proposed Gulf LNG Liquefaction Project a/

Land Affected During
Facility Construction (acres)

Land Affected During
Operation (acres) b/

Terminal Expansion
Existing Terminal Facilities c/
Construction Staging Areas
Maintenance Building
Main Substation
LNG Train 1
LNG Train 2
Plant Open Storage
Utility Area
Refrigerant Storage Area
Truck Unloading Area
Flare Tower
Flare Exclusion Zone
Extension of the COE’s Berm
Admin Building & Parking
Total Terminal Expansion
Supply Docks
North Supply Dock
North Heavy Haul Road
South Supply Dock
South Heavy Haul Road
Total Supply Docks
Access Roads e/
Existing Access Roads
New Access Roads
Access Roads Converted to Terminal Open Space
Total Access Roads
Off-site CSAs
CSA-1 (Knight Yard #1)
CSA-2 (Knight Yard #2)
CSA-3 (Louise Street) f/
CSA-4 (Port of Pascagoula Property)
CSA-5 (Chevron Property)
CSA-6 (Bosarge Property)
Total CSAs

22.7
1.7
2.0
2.9
11.8
1.7
10.0
8.9
6.3
1.0
0.1
0.0
6.8
1.3
97.2

9.1
0.8
6.4
0.4
16.7

9.8
9.2
0.1
19.0

16.0
1.8
7.8

16.2

34.5

18.1

94.4

22.7
11.7
2.0
2.9
11.8
11.7
10.0
8.9
6.3
1.0
0.1
3.1dl
6.8
1.3
100.3

9.1
0.8
0.2
0.4
10.5

9.8
9.2
0.0
19.0

0.0
0.0
7.8
0.0

34.5g/
0.0

42.4
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TABLE 2.3-1

Land Requirements for the Proposed Gulf LNG Liquefaction Project a/

Land Affected During Land Affected During
Facility Construction (acres) Operation (acres) b/
Pipeline Modifications
Destin Meter Station Modifications 1.5 0.0
Gulfstream Meter Station Modifications 0.6 0.0
Transco/FGT Interconnection Modifications 1.5 0.0
Total Pipeline Modifications 3.6 0.0
Total Gulf LNG Liquefaction Project 230.8 1721

a The numbers in this table have been rounded for presentation purposes. As a result, the totals may not
reflect the sum of the addends.

The portion of construction impacts that Gulf LNG would permanently maintain.

c The existing Terminal is 33.3 acres. Portions (10.6 acres) of the Terminal Expansion would overlap with the
existing Terminal. The remaining 22.7 acres were used to calculate impacts.

d The acres associated with the flare exclusion zone are related to impacts on wetland vegetation located
outside the Project footprint. Radiant heat from periodic flare events may impact the wetland vegetation
surrounding the flare tower. These events would be associated with maintenance, startup/shutdown, and
upset conditions at the Terminal Expansion.

e All access roads would be located within the boundaries of the Terminal Expansion.

f 0.4 acre of forested wetland and 0.6 acre of upland forest at CSA-3 would be avoided and are not included in

the total.
g 34.5 acres of existing vegetation at CSA-5 would be removed during construction. Mitigation is discussed in
section 4.4.
2.3.1.1 Access Roads

Gulf LNG would construct new access roads within the Terminal Expansion area to connect the
existing Terminal with the Terminal Expansion. These access roads would impact 9.2 acres (see figure
2.0-1). A 0.1-acre portion of an existing access road within the Terminal would be converted from an
access road to open space within the existing Terminal.

2.3.1.2 Construction Support Areas

Additionally, Gulf LNG would use six off-site CSAs during construction of the Terminal
Expansion. Use of these sites would temporarily impact 94.4 acres of land during construction. Of this
total, 42.4 acres would be permanently converted to industrial use and 52 acres would revert to pre-
construction industrial use and would no longer be utilized by Gulf LNG. Most of the CSAs are currently
existing industrial sites.

2.3.2 Pipeline Modifications

Gulf LNG would affect 3.6 acres during construction of the Pipeline Modifications, all of which
would be restored following construction.
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24  CONSTRUCTION SCHEDULE AND WORKFORCE

Gulf LNG anticipates conducting construction and initiating service in two phases, with
construction starting in the second quarter of 2020 (assuming receipt of all required certifications,
authorizations, and permits). Gulf LNG anticipates completing construction of the first liquefaction train
and associated facilities by the second quarter of 2024 and initiating service in the third quarter of 2024.
From the start of construction until initiation of service for the first train would take a period of about 52
months. Construction of the second liquefaction train would begin in the fourth quarter of 2021 and Gulf
LNG anticipates completing construction and initiating service in the second quarter of 2025. Overall
construction would require about 66 months from initiation of site preparation to startup of the second
train. To help distribute impacts of vehicle trips by workers, Gulf LNG would have two daytime shift
start times and 40 percent of the workforce would work on the night shift. The construction manpower is
expected to peak at about 4,300 individuals between months 31 and 46 of the 66-month Project schedule.
Construction workers would be bused from parking areas at CSA-6 to the Terminal work locations. A
Traffic Mitigation Plan has been prepared and is discussed further in section 4.9.

Modifications to the Destin and Gulfstream Meter Stations would begin in October 2023.
According to Gulf LNG, modifications at the Transco/FGT Interconnection would be completed between
October 2023 and March 2024 and are anticipated to be conducted under its blanket authorization with
the FERC.

2.5 ENVIRONMENTAL COMPLIANCE AND TRAINING

The FERC may impose conditions on any Certificate or authorization that it grants for the
Project. These conditions include additional requirements and mitigation measures recommended in this
EIS to minimize the environmental impact that would result from construction and operation of the Gulf
LNG Liquefaction Project (see sections 4.1 through 4.12 and section 5.2). 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 to the Commission that Gulf LNG be required to implement the mitigation measures
proposed as part of the Project unless specifically modified by other Certificate or authorization
conditions. Gulf LNG would be required to incorporate all environmental conditions and requirements of
the FERC Certificate, authorization, and associated construction permits into the construction documents
for the Project.

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

Gulf LNG would require that its contractors be familiar with the requirements of all
environmental permits and comply with required federal, state, and local environmental regulations and
ordinances that apply to construction of the facilities, including restoration of areas temporarily disturbed
during construction. In addition to monitoring compliance, the Els would assist with environmental
training for Project personnel regarding environmental conditions and Project-specific plans. The
environmental training program would ensure the following:

e qualified environmental training personnel provide training sessions regarding the
environmental requirements applicable to the trainees’ activities;
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e all individuals receive environmental training before beginning work;
e adequate records regarding the training program are kept; and

e refresher training is provided as needed to maintain a high awareness of environmental
requirements.

In addition to the Els, we would also conduct field inspections during construction. Following
the inspections, we would enter inspection reports into the Commission’s public record. Other federal
and state agencies may also conduct inspections of construction and operation to the extent determined
necessary by the individual agency. After construction is completed, we would continue to conduct
inspections 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.

The work areas identified in the EIS should be sufficient for construction and operation
(including maintenance) of the Project. However, minor workspace refinements sometimes continue after
the planning phase and during construction. These changes could involve minor shifting or adding of
new extra workspaces or staging areas, adding additional access roads, or modifying construction
methods. We have developed a procedure for assessing impacts on those areas that have not been
evaluated in the EIS and for approving or denying their use following any authorization issuance. In
general, biological and cultural resource surveys were conducted using a survey corridor larger than that
necessary to construct the facilities. If Gulf LNG requests to shift or add workspace subsequent to
issuance of an authorization, these areas would typically be within the previously surveyed area. We
would typically review such requests using a variance request process. A variance request for additional
workspace along with a copy of the survey results would be documented and forwarded to FERC in the
form of a “variance request” in complying with recommended condition number 5 in section 5.2 of this
EIS. Variance requests typically include any additional surveys, landowner consultation, analysis, and/or
resource agency consultations, and supporting documentation.

The procedures used for assessing impacts on work areas outside the survey corridor and for
approving their use are similar to those described above, except that additional surveys, analysis and
resource agency consultations would be performed to assess the extent of any impacts on biological,
cultural, and other sensitive resources and identify any avoidance or minimization measures that may be
necessary. All variance requests for the Project and their approval status would be available of the
FERC’s e-Library webpage under the docket number for the Project.

2.6 CONSTRUCTION PROCEDURES

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

The FERC Upland Erosion Control, Revegetation, and Maintenance Plan (FERC Plan) and
Wetland and Waterbody Construction and Mitigation Procedures (FERC Procedures)® are a set of
construction and mitigation measures developed to minimize the potential environmental impacts of the
construction of pipeline projects in general. Gulf LNG would implement the measures and procedures
identified in the Plan and Procedures with Project-specific proposed modifications. Gulf LNG has not
requested any substantive modifications to the FERC Plan other than what is necessary to differentiate

3 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.

2-17 Proposed Action


http://www.ferc.gov/industries/gas/enviro/plan.pdf
http://www.ferc.gov/industries/gas/enviro/procedures.pdf

the Project from pipeline construction requirements. These modified Plan and Procedures are referred to
as the Gulf LNG Plan (see appendix D) and Gulf LNG Procedures (see appendix E).

Our evaluation and conclusions for the proposed modifications to the FERC Plan and Procedures
are presented in table 2.6-1.

TABLE 2.6-1

Summary of Proposed Modifications to the FERC’s Plan and Procedures

Procedures at VI.A.6

Procedures at VI.B bl

experience of Els
assigned to the Project
shall be appropriate for
the size and the
number/significance of
resources affected.

Do not locate
aboveground facilities in
any wetland, except
where the location of such
facilities outside of
wetlands would prohibit
compliance with U.S.
Department of
Transportation
regulations.

WETLAND CROSSINGS,
INSTALLATION

Environmental Inspectors assigned to
the Project shall be appropriate for the
size of the construction area, the
level of activity, and the
number/significance of resources
affected.

Project facilities are proposed to be
constructed within wetlands to be
permanently filled as part of the
Project, primarily due to logistical
concerns and available space
limitations. All wetland impacts will
be appropriately mitigated, and
construction of the aboveground
structures will result in no net loss of
wetlands. Gulf LNG will provide
copies of the wetland delineation
report, wetland mitigation plans, and
COE/MDMR permits and approvals
prior to Project construction.

Project access roads, including the
heavy haul road from the North
Supply Dock will be constructed in
delineated wetland areas.
Additionally, Gulf LNG proposes to
clear and fill wetland areas at CSA-5
to maximize the useable area of the
site for construction support. Gulf
LNG will provide appropriate

mitigation for the unavoidable loss of

wetlands due to Project
construction. Gulf LNG will provide
copies of the wetland delineation
report, wetland mitigation plans, and
COE/MDMR permits and approvals
prior to Project construction.

FERC Staff
Reference Description Proposed Revision a/ Conclusion
Plan at 11.LA1 The number and The number and experience of No substantive

change.

Appears
justified.
Wetlands within
the Project site
preclude
avoidance.

Appears
justified.
Wetlands within
the site preclude
avoidance.
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TABLE 2.6-1

Summary of Proposed Modifications to the FERC’s Plan and Procedures

FERC Staff
Reference Description Proposed Revision a/ Conclusion
Procedures at VI.D WETLAND CROSSINGS, Wetlands within the Project footprint  Appears
POST-CONSTRUCTION will be permanently filled and justified.
MAINTENANCE AND mitigated for by creation of tidal Wetlands within
REPORTING marsh at an off-site location. Design, the site preclude

construction, and monitoring of the avoidance.
mitigation site will be by approval of

the COE, MDMR, and other

regulatory agencies. Gulf LNG will

file copies of its plans, approvals,

and monitoring reports with the

Secretary for review and approval by

the Director.

a Modifications to the FERC Plan and Procedures are depicted in bold italic font.
b See section 4.4.2.2 for additional information regarding Procedures section VI.C.5.

2.6.1 Terminal Expansion
2.6.1.1 Site Preparation

Gulf LNG would clear all construction work areas of shrubs, trees, and other obstructions. In
accordance with the Gulf LNG Plan, Gulf LNG 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. The areas to be developed within the
existing Terminal would be raised to an elevation of 12.0 to 13.0 feet NAVD in the process area and to an
elevation of 12.0 feet NAVD in other areas. Gulf LNG would remove about 1,524,600 cy of dredged
material from the BCDMMS. This equates to about 7 feet of material it would remove from the
BCDMMS. Gulf LNG estimates that it would use 20 percent (304,920 cy) of BCDMMS material and
about 770,080 cy of fill (preferably from the COE Tombigbee Project) to raise the grade of the Terminal
Expansion site. The remaining 1,219,680 cy of BCDMMS material would be disposed of at an approved
upland site. An additional 323,000 cy of fill from the COE Tombigbee Project would be used as fill
material for the off-site wetland mitigation site (see section 4.4.3).

2.6.1.2 Storm Protection System Installation

Expansion of the existing storm protection system would entail extending the existing storm
surge protection wall and the existing COE berm to encompass the Terminal Expansion site.

Storm Surge Protection Wall

Gulf LNG would clear the storm surge wall construction work area of shrubs, trees, and the first
12 inches of organic matter. Gulf LNG would excavate the area to a depth of 1 foot above msl. The
excavated area would be filled with a layer of geotextile fabric followed by clean sand to a height of 3.5
feet above msl. A layer of geogrid material would be placed onto the sand layer followed by stone to
bring the elevation to 6 feet above msl. The concrete wall would be constructed on a foundation slab,
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which would be supported by pilings. The new concrete wall would be tied into the existing concrete
wall on the west and the extension of the existing COE berm on the east. The new concrete wall would
have a top elevation of 27 feet NAVD.

Extension of the Existing Army Corps of Engineers Berm

As with the new concrete wall, Gulf LNG would clear the berm work area of shrubs, trees, and
the first 12 inches of organic matter. Geotextile fabric followed by geogrid material would be placed
along the footprint of the berm followed by a sheet pile driven into the center of the berm. Sand would be
placed to an elevation of 4 feet above grade. Once the berm height reaches 4 feet above grade, the berm
material would transition to clay fill. Gulf LNG would continue to spread and compact clayey sand.
Crushed stone would then be placed on the top of the berm to reach an elevation of 27 feet NAVD.

2.6.1.3 Terminal Piping and Equipment Installation

Gulf LNG would construct the majority of the facilities for the Project on-site. However, some
package systems and pipe racks would be assembled off-site, delivered to the Terminal Expansion site,
and assembled there.

Upon completion of the site preparation activities, Gulf LNG 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.
Gulf LNG would install any necessary underground pipe and utilities (e.g., electrical conduits) about 3
feet to 5 feet below the finish grade. This would be followed by construction of foundations, including
pilings necessary for the buildings, major equipment, and pipe racks. Next, Gulf LNG would complete
the pipe racks, followed by the installation of process and utility piping and cable trays, setting of the
major equipment, and the establishment of piping, electrical, and instrumentation tie-ins.

About 19,500 14-inch to 18-inch-square precast pre-stressed concrete piles would be required for
the liquefaction facilities and firewater tank at the Terminal Expansion. The piles would be delivered to
the site by truck or barge to the supply docks. The depths to which the piles would be driven would vary
but is expected to be no greater than -113 feet NAVD. After pile driving is complete, Gulf LNG would
install pile caps at the top of each pile, which would consist of rebar and poured concrete.

When all process equipment is installed and electrical, mechanical, and other instrumentation
work completed, key pre-commissioning activities would commence, including the following:

e conformity checks on each part or piece of equipment to ensure proper installation;

e flushing and cleaning of equipment; and

e leak testing of piping and storage tanks.

After all pre-commissioning activities are complete, Gulf LNG would clean and pneumatically
pressure test cryogenic piping. Pneumatic pressure tests of cryogenic piping would be conducted at 1.5
times the operating pressure and held for 1 hour. Gulf LNG would hydrostatically test non-cryogenic

piping using clean water (see sections 4.3.1.2 and 4.3.2.2 for further information on hydrostatic test
water). Hydrostatic testing of process equipment would be conducted at off-site fabrication shops.

2.6.14 Supply Docks

Gulf LNG would install the North and South Supply Docks during the early stages of
construction to allow for the transfer of large equipment and significant volumes of materials to the
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Terminal Expansion construction site. Each supply dock would be constructed with AZ 18-700 steel
sheet piles driven into the ground to a depth of 32 feet below msl, with a top elevation of 8§ feet above
msl. The North Supply Dock would be a T-shaped platform about 280 feet wide along the shoreline and
110 feet wide in the water requiring 1,070 linear feet of sheet piles. The South Supply Dock would be a
trapezoidal shaped concrete platform measuring 200 feet along the shoreline and extending 40 feet into
Bayou Casotte at the dock’s northern end and 100 feet into Bayou Casotte at the dock’s southern end
requiring 590 linear feet of sheet piles. Barges would be moored to the docking area using wires and lines
tied to bollards.

The supply docks would be constructed in segments beginning at the shoreline. First, Gulf LNG
would create an access berm of granular fill material along the perimeter of the supply docks. The access
berm would be used to support the pile driving crane. The pile driving crane would move from the
shoreline onto the access berm in order to install the sheet piles that would make up the supply docks.
The granular fill material used to create the access berms would remain inside the sheet piles and become
part of the supply dock.

When the perimeters of the supply docks are completed, structural fill would be brought up to an
elevation that corresponds to the bottom of the bulkhead tie rod systems. Gulf LNG estimates the North
Supply Dock would require 22,000 cy of fill and the South Supply Dock would require 6,000 cy of fill.
Fill material would be obtained from a local suppler.

Figures 2.2-1 and 2.2-2 provide conceptual designs for the proposed supply docks. Creation of
the supply docks would require dredging of about 100,000 cy of sediment for each dock to a depth of 12
feet below msl. Dredging would extend about 1,200 feet from the shoreline at the North Supply Dock
and about 1,000 feet from the shoreline at the South Supply Dock. Gulf LNG anticipates that
maintenance dredging of up to 20,000 cy would be required annually to maintain the appropriate depth
for the barges. Gulf LNG sampled and tested the sediments, and no contaminants of concern were
present in the samples (see section 4.2.7).

Gulf LNG initially planned to dispose of dredge materials from construction of the supply docks
at one of two state-approved Beneficial Use (BU) sites: Greenwood Island and Round Island. However,
the Greenwood Island site is expected to reach capacity prior to construction of the Project and Round
Island is privately owned and not expected to be available. According to Gulf LNG, the Greenwood
Island site is expected to be expanded 250-acres by February 2020. Gulf LNG would prefer to use a BU
site for disposal and would work with federal and state agencies to identify a suitable BU site for dredge
material disposal. Gulf LNG would utilize the existing offshore dredged material disposal site, if a
suitable BU site is not available.

Steel sheet piles driven to a depth of 31 feet below msl with an impact hammer would be used to
construct both supply docks. Sheet piles for both supply docks would be installed using shore-based
equipment. It is expected that construction of the South Supply Dock would take about 65 days while the
North Supply Dock take about 120 days. Both docks are expected to be completed between April 2020
and November 2020.

The heavy haul road extending from the North Supply Dock would be about 40 feet wide and 890
feet long and retained during operations while the heavy haul road from the South Supply Dock would be
40 feet wide and 737 feet long. Both would be constructed with a crushed stone and geotextile fabric
base. A portion of the South Heavy Haul Road (390 feet) would be retained by Gulf LNG during
operations to access the flare tower. The remainder of the heavy haul roads would be removed.

2-21 Proposed Action



2.6.1.5 Site Restoration

The area within the expanded storm surge protection system, the North Supply Dock, and the
North Heavy Haul Road would be used during operation of the facility and would not be restored until the
Project is terminated. The South Supply Dock would be removed and the area affected restored, along
with the portion of the South Heavy Haul Road from the dock to the flare tower. Except for CSA-3, the
CSAs would be restored to owner specifications after construction. Gulf LNG currently owns CSA-3,
uses the property for warehousing and equipment storage, and would continue that use of the site during
and after Project construction.

Pipeline Modifications

Construction of the interconnection and metering modifications would require excavation
adjacent to the existing facilities within the existing fenced and graveled areas, with the exception of 0.1
acre of temporary workspace outside the fence line of the existing Gulfstream Meter Station but within
the existing pipeline right-of-way. At the Destin Meter Station and Transco/FGT Interconnection, only
limited clearing and grading activities would be necessary, and site cleanup would involve replacing
gravel on previously graveled areas and restoring surface contours. Vegetation within the 0.1 acre at the
Gulfstream Meter Station would be restored in accordance with the Gulf LNG Plan. All modifications
would be constructed in accordance with the requirements of 49 CFR 192.

2.6.2 Special Construction Procedures
2.6.2.1 Road, Railroad, and Foreign Pipeline Crossings

The proposed Project would not cross any roads, railroads, or foreign pipelines.

2.6.2.2 Residential Areas

Based on aerial imagery interpretation and site surveys, no residences would be within 50 feet of
the Project. The closest residence to the Terminal Expansion is 9,400 feet from the Terminal Expansion
site.

2.6.3 Construction Support Areas

Preparation of the CSAs would begin with marking and staking the CSA boundaries and limits of
the construction work space, including access roads or entrances from public roads to the CSAs. Fencing
would be installed along the borders of sensitive areas within the CSAs that are not to be used for the
Project. After the marking is completed, Gulf LNG would install silt fencing, clear and grub areas of
vegetation, fill and/or grade areas as required to create safe working areas, and gravel the working
portions of the site where appropriate.

2.7 OPERATION, MAINTENANCE, AND SAFETY PROCEDURES
2.7.1 Terminal Expansion
2.7.1.1 Summary of Operation
Gulf LNG would receive feed gas through the existing Gulf LNG Pipeline, treat the gas to
remove contaminants and heavy hydrocarbon components, liquefy the treated gas by cooling it to -256 °F

to create LNG, transport the LNG in cryogenic pipelines to the existing LNG storage tanks for storage
prior to export. Gulf LNG would pump the LNG from the storage tanks into cryogenic pipelines that lead
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to the marine berth where it would be loaded onto LNG carriers. The expanded Terminal would retain
the ability to import LNG, regasify it, store it, and transport it to inter- and intrastate pipelines through the
existing Gulf LNG Pipeline.

LNG carriers would follow the currently approved transit to the berthing facility and load LNG
while discharging ballast water. LNG carriers would also use water from Bayou Casotte for engine
cooling. Estimated intake rates and volumes of cooling and ballast water are addressed in section 4.3.2.

Gulf LNG would operate its Terminal Expansion facilities consistent with federal requirements
for LNG facilities (see table 1.5-1), which include operation, emergency, and security procedures. Gulf
LNG would update all current manuals as necessary to include the expanded Terminal Expansion
operations and submit amendments to the agencies prior to commissioning the Terminal Expansion
facilities.

Gulf LNG 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 DOT regulations at 33 CFR 127.401 and
49 CFR 193 (G). Gulf LNG would train its operators to respond to potential hazards associated with the
liquefaction process and the proper operations and maintenance of all equipment.

Gulf LNG would design, construct, operate, and maintain safety controls in accordance with DOT
federal safety standards for LNG facilities at 49 CFR 193. The Terminal Expansion facilities would also
meet NFPA 59A LNG Standards.

2.7.1.2 Spill Containment System

Gulf LNG would construct separate containment systems for refrigerant and LNG to contain the
materials in the event of an accidental release. The refrigerant containment system would be sited, sized,
and designed in accordance with the requirements of API 2510 and NFPA 30, and the LNG containment
system would be sited, designed, and constructed in accordance with the requirements of 49 CFR
193.2149 through 193.2185. Spill containment system operation, maintenance, and safety information is
presented in section 4.12.

2.7.1.3 Hazard and Fire Detection System

The existing Terminal system provides alarm signaling and notification when a hazardous
condition is present. Gulf LNG would expand the fire and gas detection system for the existing Terminal
to protect the Terminal Expansion and hardwire it to the main alarm control system. The following are
design and operating features of the hazard detection system that would be installed throughout the
expanded Terminal:

e low temperature detectors;

e ultraviolet/infrared flame detectors to indicate ignition of flammable vapors;
e high temperature detectors;

e combustible gas detectors;

e smoke detectors; and

e closed circuit television systems.
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2.7.1.4 Firewater System

As noted above, the firewater delivery system would be expanded to meet the firefighting needs
of the expanded Terminal. The expanded firewater system would be designed in accordance with the
requirements of the NFPA 59A.

Gulf LNG would obtain water from the Port of Pascagoula’s Industrial Water Supply for the
firewater system. The existing firewater storage tank would be decommissioned and a new carbon steel
firewater storage tank would be installed. The new firewater storage tank would provide a minimum of
1,100,000 gallons of firewater. According to Gulf LNG, the firewater tank would be internally inspected
every 5 years to determine if tank cleaning/draining would be needed. If the firewater tank required
cleaning, Gulf LNG would lower the water level over a 10 day period. The firewater tank water would
drain to the ground and collect at Outfall 2 where Gulf LNG would visually inspect the water for solids
and sheens and collect pH measurements prior to discharge. Gulf LNG estimates that the firewater tank
would not require cleaning more than once over a 20-year period.

2.7.1.5 Emergency Shutdown System

The existing Terminal has an emergency shutdown system to allow for the safe termination of
operations in the event of an incident. Initiation of the shutdown sequence is either manual, by means of
hand-operated stations 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 the 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.

Gulf LNG would modify the emergency shutdown system to extend the emergency shutdown
measures to the expanded Terminal. Additional information on the shutdown system of the expanded
Terminal is presented in section 4.12.

2.7.1.6 Emergency Response Plan

The existing Terminal has an ERP that conforms to the requirements of 49 CFR 193.2509 and the
FERC’s Order for the existing Terminal (FERC, 2007). The key elements for the ERP are listed below:

e identification, assessment, and mitigation of the hazards;
e prompt notification and mobilization of emergency response resources; and

e development and maintenance of appropriate emergency response capabilities.

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, Gulf LNG would update the existing ERP to incorporate
revisions required due to operation of the Terminal Expansion. 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, Gulf LNG would work with
local mutual aid organizations as well as emergency response subject matter experts to identify any
additional coordination, response equipment, or training that may be anticipated for the additional
facilities.
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2.7.2 Pipeline Modifications

Gulf LNG would operate and maintain all of its pipeline facilities, including the proposed
modifications, in accordance with the DOT regulations in 49 CFR 192, other applicable federal and state
regulations, and in accordance with industry standard procedures designed to ensure the integrity of the
pipeline and minimize the potential for pipe failure.
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3.0 ALTERNATIVES

As required by NEPA and Commission policy, we evaluated alternatives to the Project to
determine whether any would be environmentally preferable and/or technically and economically feasible
to the proposed actions while still meeting the Project’s primary objective of transporting and liquefying
domestic natural gas into LNG for export and delivering affordable LNG to foreign markets. The
alternatives we considered consisted of the following:

e the No-Action Alternative;

e system alternatives;

e alternative Terminal Expansion sites;

e alternative plot plans for the Terminal Expansion;

e alternative liquefaction technologies;

e supply dock alternatives;

e alternative CSA sites;

e alternative Pipeline Modification sites;

e alternative power source for the refrigeration compressors;

e alternative gas-fired turbine design for the refrigeration compressors; and

e alternative power sources for the Terminal Expansion.

These alternatives were evaluated using a specific set of criteria. The evaluation criteria applied
to each alternative included a determination whether the alternative:

e meets the objectives of the proposed action;
e is technically and economically feasible and practical; and

e offers a significant environmental advantage over the proposed action.

Through environmental comparison and application of our professional judgment, each
alternative is considered to a point where it becomes clear if the alternative could or could not meet the
three evaluation criteria. Our environmental analysis and this evaluation consider quantitative data (e.g.,
acreage) and use common comparative factors, such as total length, amount of collocation, and land
requirements.

In recognition of the competing interests and different nature of impacts resulting from an
alternative that sometimes exist (i.e., impacts on the natural environment versus impacts on the human
environment), we also consider other factors that are relevant to a particular alternative and discount or
eliminate factors that are not relevant or may have less weight or significance.

The alternatives were reviewed against the evaluation criteria in the sequence presented above.
The first consideration for including an alternative in our analysis is whether it could satisfy the stated
purpose of the Project. An alternative that cannot achieve the purpose for the Project cannot be
considered as an acceptable replacement for the Project.

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

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

Gulf LNG 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. Our analysis of
alternatives is based on Project-specific information provided by the applicant, affected stakeholders,
those comments received during Project scoping, publically available information, our consultations with
federal and state agencies, and our own research regarding the siting, construction, and operation of the
LNG facilities and their impacts on the environment (i.e., our alternatives analysis are comment and
resource driven). Unless otherwise noted, we used the same desktop sources of information (e.g., aerial
photographs, U.S. Geological Survey [USGS] topographic maps, National Wetland Inventory [NWI]
maps, agency consultations, and other publicly available information) to standardize comparisons
between the Project and each alternative. As a result, some of the information presented in this section
relative to the Project may differ from information presented in section 4.0, which is based on Project-
specific data derived from field surveys and engineered drawings.

3.1 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, the objectives of the Project would not be met, Gulf LNG
would not provide LNG for export, and the potential adverse and beneficial environmental impacts
identified in section 4.0 of this EIS would not occur. However, development of and production from
conventional and unconventional natural gas formations are occurring throughout many areas of the
United States and are projected to continue for many years. With or without the No-Action Alternative,
other LNG export projects will likely be developed elsewhere in the Gulf Coast region or in other areas of
the United States, resulting in both adverse and beneficial environmental impacts. Selection of the No-
Action Alternative could result in expansions of other existing terminals and pipeline systems to meet the
objectives of the Project, which in turn would likely result in magnitudes and durations of potential
adverse environmental impacts that would be similar to those of the Project. Development of any new
LNG export terminals on previously undeveloped sites would likely result in greater environmental
impacts, in both magnitude and duration, than those of the Project because they would require
construction of LNG storage tanks, LNG berthing facilities, and associated facilities that already exist at
Gulf LNG’s existing Terminal.

The No-Action Alternative could also require that potential end users make other arrangements to
obtain natural gas service, make use of alternative fossil fuel energy sources (e.g., coal or fuel oil), or
possibly make use of other traditional long-term fuel source alternatives (such as nuclear power) and/or
renewable energy sources (e.g., solar power) to compensate for the reduced availability of natural gas that
would otherwise be supplied by the Project. However, each of these are beyond the scope of this
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analysis, as this would not meet the Project objective. Therefore, they are not evaluated further. We have
dismissed the No-Action Alternative as a reasonable alternative to meet the Project objectives.

3.2 SYSTEM ALTERNATIVES

We reviewed system alternatives to evaluate the ability of existing, modified, or proposed
facilities to meet the stated objectives of the Project. Our analysis of the systems alternatives is presented
in section 3.2.1 for the Terminal Expansion and section 3.2.2 for the Pipeline Modifications. The purpose
of identifying and evaluating system alternatives is to determine whether potential environmental impacts
associated with the construction and operation of the Project could be avoided or reduced. By definition,
implementation of a system alternative would make it unnecessary to construct all or part of the Project,
although modifications or additions to the system alternative may be required to increase capacity or
provide receipt and delivery capability consistent with that of the Project. Such modifications or
additions may result in potential environmental impacts that would be less than, comparable to, or greater
than those associated with construction and operation of the Project.

3.2.1 Terminal Expansion System Alternatives

For a system alternative to be viable, it must meet the purpose 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 identified in table 3.2-1 and depicted
in figure 3.2-1. Although we considered each of the planned, proposed, or authorized LNG export
projects’ as potential system alternatives, the market will ultimately decide which and how many of these
facilities would be built.

As identified in table 3.2-1, there are five operating LNG terminal sites along the Gulf Coast in
the southeastern United States with approved, proposed, and/or planned expansion(s) to export to free
trade agreement (FTA) countries (eight expansion plans total). We also identified 15 stand-alone?
LNG liquefaction terminals approved, proposed (i.e., filed an application with the FERC), and/or
planned (i.e., in the pre-filing process with the FERC). Liquefaction and export facilities are under
construction at the Cameron LNG, Freeport LNG, and Sabine Pass LNG terminals and may be
constructed at each of the other import terminals pending completion of regulatory review and
permitting.

Each of the 8 expansion projects and 15 stand-alone projects were evaluated as potential
system alternatives for the Project. All of the projects are authorized to export to FTA countries, or
have submitted applications to the DOE to receive authorization to do so. The NGA, as amended, has
deemed FTA exports to be in the public interest; therefore, we will not speculate or conclude that
excess capacity is available to accommodate the purpose and need of the Terminal Expansion.
Consequently, the proposed export capacity at any other existing or proposed LNG facility would
require an expansion or new facility similar to the facilities proposed for the Terminal Expansion,
resulting in environmental impacts similar to the Project. These systems alternatives, therefore, offer
no significant environmental advantage over the proposed Project and are not considered to be
preferable.

Proposed projects are projects for which the proponent has submitted a formal application with the FERC, or for deepwater
port projects, with the DOT’s Marine Administration (MARAD) and the USCG; planned projects are projects that are either
in pre-filing or have been announced but have not been proposed.

“Stand-alone” liquefaction projects are not associated with existing LNG import projects and are typically greenfield
projects; i.e., they are constructed in areas that are undeveloped at the time of construction.
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TABLE 3.2-1

Summary Profiles of Potential System Alternatives — Currently Planned, Proposed, or Approved
Liquefaction Projects along the Gulf Coast

In-Service
Project MTPA FERC Status Target Date a/
EXISTING LNG TERMINAL EXPANSIONS
Approved Projects
Cameron LNG 14.9 Under construction 2018-2019
Cameron LNG Expansion Trains 4, 5 9.9 Approval received May 5, 2016 2019
Freeport LNG 13.2 Under construction 2018-2019
Golden Pass LNG 15.6 Initial site preparation approved by the
FERC in September 19, 2017; however, 2022
construction has not yet started
Lake Charles / Trunkline LNG 15.0 Construction awaiting Federal
Communications Commission permit 2019-2020
issuance
Sabine Pass LNG — Trains 1-4 16.0  Operational, first cargo shipped February 2016
2016 (currently under a partial shut-down)
Sabine Pass LNG — Trains 5, 6 9.0 Under construction 2019
Proposed Projects
Freeport LNG Expansion Train 4 5.1 Application filed June 29, 2017 2020
NEW LNG TERMINALS
Approved Projects
Corpus Christi LNG 15.0 Under construction 2018
Magnolia LNG 8.0 Approval received April 15, 2016 2024
Proposed Projects
Annova LNG 6.9 Application filed July 13, 2016 2023
Corpus Christi LNG Stage 3 10.0 Application filed June 28, 2018 2018-2019
Delfin LNG Deepwater Port 12.0 Approval received from the FERC on
September 28, 2017 for onshore facilities;
project approval from DOT’s Marine 2021
Administration and the USCG for offshore
facilities still pending
Driftwood LNG 26.0 Application filed March 31, 2017 2022
Port Arthur LNG 10.0 Application filed November 29, 2016 2023
Rio Grande LNG 27.0 Application filed May 5, 2016 2023
Texas LNG 4.0 Application filed March 31, 2016 2022
Venture Global Calcasieu Pass LNG 12.0 Application filed September 4, 2017 2022
Venture Global Plaguemines LNG 20.0 Application filed March 1, 2017 2022
Planned Projects
Commonwealth LNG 9.0 Pre-filing initiated August 15, 2017 2022
Fourchon LNG 5.0 Pre-filing initiated August 21, 2017 2021
Galveston Bay LNG 5.5 Pre-filing initiated August 31, 2018 2027
Pointe LNG 6.0 Pre-filing initiated September 14, 2018 2025
Sources: FERC, 2018a; FERC, 2018b.
a In-Service Target Dates are those provided in the respective project applications; the FERC recognizes many of the

facilities may not achieve in service by the targeted dates.
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3.2.2 Pipeline Modification System Alternatives

To serve as a viable system alternative to the Pipeline Modifications, the system would have 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 Modifications. Gas
provided by a system alternative must connect to either the existing Terminal or directly to the Terminal
Expansion.

Because the potential impacts of the Pipeline Modifications would be negligible, installation of a
new pipeline to either the existing Gulf LNG Pipeline or the Terminal Expansion would not provide a
significant environmental advantage. Therefore, we did not consider pipeline system alternatives.

33 TERMINAL EXPANSION ALTERNATIVES
3.3.1 Alternative Terminal Expansion Sites
3.3.1.1 Siting Criteria

We evaluated the feasibility of constructing the Terminal Expansion at alternative sites.
Proximity to the existing Terminal was a criterion in the evaluation to allow Gulf LNG to use the existing
infrastructure, including the LNG storage tanks, the LNG carrier berths, and associated facilities. Use of
the existing facilities would avoid the impacts of constructing all new facilities. The construction and
operation of all new facilities would substantially increase the impacts of the Project as compared to the
proposed use of the major LNG infrastructure and facilities at the existing Terminal. Proximity to the
existing Terminal would also minimize the length of cryogenic pipelines needed to transport LNG to the
existing LNG storage tanks at the Terminal creating additional impacts and siting concerns. Therefore,
we evaluated alternative sites for the Terminal Expansion within upland areas in a 4-mile radius of the
existing Terminal.

Selection of an alternative Terminal Expansion site near the existing Terminal would require
sufficient land (about 231 acres) to construct (1) a natural gas supply pipeline to the site, (2) gas treating
facilities, (3) liquefaction facilities, (4) associated support facilities (e.g., power and utilities), (5) a haul
road from a supply dock; and (6) one or more cryogenic pipelines from the alternative site to the existing
LNG storage tanks.

3.3.1.2 Alternative Site Assessment

Figure 3.3-1 depicts the area within a 4-mile radius of the existing Terminal. Mississippi Sound
and the Gulf of Mexico are south of the Terminal. Lands to the east and northeast of the existing
Terminal are within the Grand Bay National Estuarine Research Reserve (Grand Bay NERR), which
includes extensive wetland areas, and is not available for development of the Project. The majority of the
area north and west of the existing Terminal is heavily developed, including industrial and residential
areas, and there is not sufficient land within those areas for a 231-acre project. Undeveloped areas north
of the existing Terminal adjacent to about Milepost 4 of the existing Gulf LNG Pipeline were eliminated
from consideration because they include about 90 acres of temporarily flooded, needle-leaved evergreen-
forested palustrine wetlands and would not be large enough for the Terminal Expansion facilities. The
FERC did not receive any comments from the public or federal and/or state agencies requesting an
alternative site. In addition, development of the Terminal Expansion in this area would be farther from
the existing Terminal and closer in proximity to populated areas and the Chevron Refinery (as compared
to the proposed Project). A site farther removed from the existing Terminal would result in additional
piping and equipment that could increase the overall likelihood of an incident occurring, and a closer
proximity to populated areas may require reliance on additional or more drastic mitigation measures to
prevent flammable vapors from extending offsite and impacting populated areas. Additional or larger
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equipment to handle the larger distances separating the two sites and closer proximity to populated areas
could also increase air an noise impacts (if not mitigated) and more drastic mitigation measures (e.g.,
taller vapor barriers) could negatively affect visual impacts.

As a result of the above considerations, we could not identify a reasonable alternative to the
proposed site of the Terminal Expansion that is within an upland area and would provide a significant
environmental advantage.

3.3.2 Alternative Plot Plans for the Terminal Expansion
3.3.21 Criteria for Alternative Layouts of Terminal Expansion Facilities

Gulf LNG provided an assessment of alterative layouts for the Terminal Expansion, which
initially focused on the following criteria:

e adequate security for liquefaction trains, tanks, loading facilities, and operational facilities;
e COE requirements for minimizing use of the existing BCDMMS;

e prevailing wind directions at the site, which would influence thermal efficiency;

e maintaining access for construction equipment;

e suitable land for expanding the storm surge protection system; and

e site access that would allow construction of the second liquefaction train while the first train
is in operation.

During the pre-filing process, we also requested that Gulf LNG provide a comparison of wetland
impacts among the layouts considered.

3.3.2.2 Potential Plot Plans

Based on the initial criteria, Gulf LNG developed a series of layouts for the site that were on the
existing Terminal property and on property adjacent to the existing Terminal. As discussed in
section 3.3.1.2, due to the land constraints around the existing Terminal for each layout, the majority of
the additional property was within the BCDMMS, with the remaining portion consisting of a small
amount of the COE wetland mitigation area south of the Project boundary.

Gulf LNG’s original layout, which was developed without stakeholder input, extended along the
shoreline to the north and west. However, this layout would impact the marsh areas directly north of the
existing Terminal as well as the wetland mitigation area in the northwest portion of the property. After
further review and coordination with engineering and environmental consultants, Gulf LNG refined its
preliminary layout to narrow the northwestern area to its current boundaries to reduce impacts on the
marsh. Gulf LNG then identified and reviewed configurations for the liquefaction trains within the area
adjacent to the existing Terminal. The objective of this review was to develop a configuration for the
facilities that would minimize impacts on wetlands adjacent to the existing Terminal, use the smallest
possible area of the BCDMMS, and optimize efficiency for operation of the liquefaction facilities.
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After consulting with the COE, Gulf LNG developed a revised configuration; however, the
COE’s review of the new configuration determined that it impacted more of the BCDMMS than desired
and the COE requested that the footprint within the BCDMMS be reduced to allow for future dredge
material storage and dike construction. In response to that request, Gulf LNG altered the southeastern site
boundary to remove about 2.8 acres of the BCDMMS from the Terminal Expansion site, which resulted
in the proposed site boundaries.

Gulf LNG identified six different conceptual layouts within the proposed site boundaries, with the
two liquefaction trains configured (1) parallel and adjacent to each other, or (2) set in tandem (i.e., end-to-
end). These layouts were further refined to three basic “Plot Options:” Plot Option 1 (parallel
configuration); Plot Option 2 (tandem configuration); and the Proposed Layout (parallel configuration).
The land impacts of each option are listed in table 3.3-1. As noted in the table, each of the three
configurations impacted about the same area of wetlands (between 30.7 and 31.5 acres). The proposed
configuration affects the least area of the BCDMMS and the least total land area.

TABLE 3.3-1

Areas Impacted by Terminal Expansion Plot Options

Area Impacted (acres)

Existing Industrial,

Plot Option Roadway, and Open Space = Marsh/Wetland BCDMMS Total Acreage
Plot Option 1 445 31.5 48.6 124.6
(Parallel configuration)
Plot Option 2 51.2 30.7 60.3 142.2
(Tandem configuration)
Proposed Layout 44.5 31.5 45.8 121.8
3.3.23 Agency Preferred Alternative

The proposed configuration meets the COE requirement of minimizing the area of the BCDMMS
used by the Project, and none of the alternative configurations offer a significant environmental advantage
regarding wetland or land use impacts.

34 SUPPLY DOCK ALTERNATIVES
34.1.1 Need for One or More Supply Docks

The existing Terminal can be accessed by roadway only by traveling south on SH-611 to
Industrial Road and then to the Terminal entrance road. However, near the Chevron Refinery, which is
just north of the existing Terminal, there is a coke conveyor facility that crosses the highway and restricts
the height of vehicles using the roadway. As a result, large equipment cannot be transported to the
Terminal Expansion site by truck. Further, there are no rail spurs in the vicinity of the Terminal
Expansion site and transportation by rail would require construction of a new rail line. Therefore,
deliveries of large, overweight equipment and materials would require transport via marine vessel to a
shoreline offloading area in the vicinity of the Terminal and south of the coke conveyor facility. As a
result, Gulf LNG proposes to construct two supply docks (the North and South Supply Docks) for the
delivery of bulk materials via barge. Details regarding the proposed North Supply Dock and South
Supply Dock are provided in section 2.2.1.5.
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3.4.1.2 One Supply Dock Alternative

One alternative to the proposed two supply docks would be to construct and operate only one
supply dock. The North Supply Dock would be sited where barge deliveries were made for construction
of the existing Terminal.®> However, Gulf LNG determined that with the anticipated deliveries during
construction — including more than 19,000 pilings, components of the flare tower, pipe, and other large
equipment such as storage containers — would exceed those that were delivered during construction of the
existing Terminal and that the use of only one supply dock would serve as a constraint to construction of
the facility in a timely manner. As a result, Gulf LNG proposed to construct and use the South Supply
Dock during construction of the first liquefaction train and the flare tower. The South Supply Dock
would provide access to the southern portion of the construction area, increasing accessibility for
offloading fill materials and aggregate. It would also be used for delivery of the flare tower, which would
be installed near to and north of the dock. The South Supply Dock would be removed after construction
is complete, and the impacted areas restored to pre-construction conditions to the extent practicable. The
North Supply Dock would remain after construction and Gulf LNG would transfer ownership to the JCPA
Port of Pascagoula who may use the dock for activities such as layberthing of barges, a base of operation
for harbor tugs, and/or handling of project cargoes for local industries.*

34.1.3 Use of the Existing LNG Carrier Berthing Facility

An alternative to the construction and use of supply docks would be delivery of materials and
equipment to the existing marine berthing facility of the existing Terminal. However, the existing marine
berthing facility was designed for berthing and offloading LNG from LNG carriers. It was not designed
and is not suitable for offloading heavy equipment and other materials needed for construction. Further,
Gulf LNG anticipates that during part of the time that the second liquefaction train is being constructed,
the first train would be in service, and the berthing facility would be in use by LNG carriers and often not
available for delivery of construction materials and equipment. As a result, use of the existing berthing
facility for delivery of equipment and materials during construction is not a reasonable alternative.

34.14 Alternative Sites for the Supply Docks

Alternative sites for the supply docks would have to be reasonably close to the Terminal
Expansion site for two primary reasons: (1) they must be sited south of the coke conveyor belt that
crosses SH-611 and limits truck delivery of large equipment from north of the conveyor belt, and (2) to
minimize construction of new haul roads, which would likely impact additional wetlands.

As indicated on figure 3.3-1, essentially all of the area adjacent to Mississippi Sound and the
Bayou Casotte Navigation Channel in the vicinity of the Terminal Expansion site is either wetlands or is
heavily developed. Nearby marine shorelines to the east are within the BCDMMS or the Grand Bay
NERR, neither of which are available for installation of a supply dock. Nearby marine shorelines to the
north and west are either wetlands or developed Chevron property. As a result, we did not identify any
reasonable alternative sites for either supply dock.

34.1.5 Agency Preferred Alternative

As a result of these considerations, we conclude that the construction of two supply docks at the
proposed sites for use during construction is the preferred alternative. This preferred alternative also

3 A supply dock was not constructed for barge deliveries during construction of the existing Terminal; construction equipment
was offloaded from the barges using cranes.

4 Accession number 20180820-5167.
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includes removal of the South Supply Dock after construction, restoration of the impacted area to pre-
construction conditions, and use of the North Supply Dock during operation of the Project.

3.5 ALTERNATIVE CONSTRUCTION SUPPORT AREA SITES

Gulf LNG selected CSA sites that were previously used for similar activities and committed to
specific measures to avoid impacts on sensitive resources on all but one of those sites, including
avoidance of wetlands that are present in portions of some sites (see section 4.4.2). After construction is
completed, Gulf LNG would return the sites to pre-construction conditions.

CSA-5 is a 34.5-acre site that is adjacent to and north of the existing Terminal. Gulf LNG would
lease the property, which is a partially developed industrial site that includes about 7.6 acres of freshwater
wetlands. The wetlands were surveyed and identified as being fragmented and disturbed due to the
placement of fill that has altered the hydrology and vegetation; surrounding industrial activities, berms,
ditches, and roads also contributed to the degradation of the wetlands. Gulf LNG proposes to clear and
fill the site to maximize the useable area for construction support and to provide additional access points
to the Project. After construction is complete, Gulf LNG would restore the site to meet owner
specifications and terminate the lease. In addition, in section 4.4 we are recommending that Gulf LNG
commit to restore the wetlands at CSA-5 to pre-construction conditions following construction in
accordance with the FERC Procedures. Therefore, we conclude that impacts on the wetlands associated
with CSA-5 would be temporary and not significant, with revegetation likely occurring within 1 to 3
years of construction (in accordance with our Procedures).

We do not consider the other direct impacts on the proposed CSA sites or the impacts due to use
of the sites (such as transportation, air quality, and noise impacts) to be significant and, therefore did not
assess alternative CSA sites.

3.6 ALTERNATIVE PIPELINE MODIFICATION SITES

The Pipeline Modifications would be made at existing metering facilities. As noted in
section 1.0, there would also be modifications at the interconnection of the Gulf LNG Pipeline to the
Transco/FGT Pipeline System that would be constructed by Transco and reviewed by the FERC under its
blanket certificate process. In addition, Gulf LNG would connect the Gulf LNG Pipeline to the gas
treatment facilities of the liquefaction trains within the Terminal Expansion site. With one minor
exception, the Pipeline Modifications outside of the Terminal Expansion site would be constructed within
existing fenced and graveled facilities that are within natural gas pipeline rights-of-way. At the
interconnection of the Gulf LNG Pipeline to the Gulfstream Pipeline System, about 0.1 acre of temporary
workspace would be required outside of the fenced area, but within the pipeline right-of-way. We did not
identify any environmental concerns with the Pipeline Modifications that would require the identification
and evaluation alternative sites, nor were any alternatives suggested during the public scoping period.

3.7 ALTERNATIVE POWER SOURCES

As proposed, each liquefaction train would have two gas-fired turbines to provide the power
required to operate the refrigeration compressors. FERC staff assessed whether using purchased electrical
power would be a suitable alternative. To provide the power necessary to operate the remainder of the
Project, Gulf LNG would purchase electric power from the grid. As an alternative to that design, we also
assessed the use of only on-site power generation.

3.7.1 Alternative Power Source for the Refrigeration Compressors

A total of 405 MW would be required to power the two liquefaction trains. Of that amount,
approximately 387 MW would be provided by the four gas turbines, with the remaining 18 MW provided
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by four 4.5 MW electric-driven “helper” motors (one per gas turbine) which would obtain power from
MPC’s regional electrical transmission grid. The alternative of using electric power to operate the
compressors would require that Gulf LNG obtain 387 MW of electrical power from the regional
transmission grid. The use of electric power from the grid would avoid on-site emissions from the
Terminal Expansion site but would result in additional emissions from the generators supplying power to
the grid. MPC stated that the additional electricity required would be obtained from multiple generation
sources on the regional electrical transmission grid.

A comparison between the emissions associated with the gas-driven turbines of the refrigeration
compressors and the emissions associated with imported power from the grid is complicated because grid
power would be obtained from a variety of power sources (such as fossil fuel and renewable fuels).
Further, there would be differences in the contributing fossil fuel-fired generating stations: they may use
gas, oil, or coal for fuel; they would have different plant configurations (simple cycle or combined cycle
power generation); and the plants would likely have different emission control systems. However, it is
possible to estimate the emissions of grid power using EPA’s emission factors for grid-supplied power for
the region (EPA, 2018). These emission factors address GHGs, expressed as carbon dioxide equivalent
(COze¢), and the priority pollutants oxides of nitrogen (NOx) and sulfur dioxide (SO;). A comparison of
GHG, NOx, and SO, emissions from the gas-driven turbines of the refrigeration compressors and the
generation plants providing power to the regional transmission grid is provided in table 3.7-1 for full
operation of the two trains (i.e., 387 MW of power provided by each method).

TABLE 3.7-1

Emission Estimates for Alternative Power Sources
for the Refrigeration Compressors

Emissions a/

Power Option Units GHGs NOx SOz
Gas-fired Turbines b/ Tons Per Year 1,844,601 145 0.04
Purchased Power c/ Tons Per Year 1,855,301 847 678

a Emission estimates are for the 386.8 MW of power required for full operation of two liquefaction trains.

b NOx emissions for the gas-fired turbines are based on incorporation of dry-low NOx combustors and
Selective Catalytic Reduction (SCR) emission control technology; SO2 emission estimates are based on the
use of treated gas.

c The emission estimates from purchased power for GHGs, NOx, and SO2 are based on EPA grid data for
2016 (EPA, 2018), which are the latest such data available. Current emissions may be lower due to
changes in plant operation and fueling as a result of EPA regulatory changes after 2016. The EPA data are
reported as pound/MW Hour; they are converted to tons per year in this table to allow a direct comparison to
the emissions of the gas-fired turbines.

It is likely that the electrical power generation facilities would have to provide more than the
required 387 MW due to line loss in the electrical transmission system. This would result in an increase
in the emissions from the generators beyond that required for the Project and further increase the emission
estimates for purchased power listed in table 3.7-1.

In addition, redesigning the Project with electric motor refrigeration compressors would require
alternative methods of dealing with the BOG that would otherwise be used to fuel the gas turbines. Gulf
LNG stated that minimizing BOG would require either (1) sub-cooling the LNG, which would increase
the electric power required to operate the refrigeration compressors, or (2) compressing the BOG and
recycling it to the plant feed gas, which would require a larger BOG Recycle Compressor and greater
electric power demand than that of the gas turbine design. In either case, the power required would be
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greater than the 387 MW generated by the gas turbines and increase the emission estimates for purchased
power listed in table 3.7-1.

Emissions modeling was not conducted for the alternative. However, based on the available data,
we conclude that the use of purchased power would likely result in a substantial increase in emissions
compared to those of the gas-fired turbines, particularly for SO,. As a result, we conclude that the
alternative of using purchased power does not offer a significant environmental advantage over the
proposed use of gas-fired turbines with emission control equipment, and that the proposed power source
of gas-fired turbines for the refrigerant compressors is the preferred alternative.

3.7.2 On-Site Power Generation

In addition to the power required to operate the refrigeration compressors, Gulf LNG would
require about 100 MW of power to operate the remainder of the Terminal Expansion. As proposed, this
power would be provided by a non-jurisdictional project: MPC would construct and operate two new
115-kV electrical transmission lines and an on-site substation (see section 1.4.1). The on-site substation
is included in the environmental analysis presented in this EIS.

We considered the alternative of installing and operating gas-fired turbines to provide the
required power. The on-site gas turbine generators could be driven by either industrial or aero-derivative
gas turbines; the latter are lighter weight variations of industrial gas turbines and are typically more
efficient than industrial gas turbines. As noted in section 3.7.1, a comparison between the emissions
associated with gas-driven turbines and the emissions associated with imported power from the grid is
complicated because grid power would be comprised of a variety of power sources (such as fossil fuel
and renewable fuels). Further, there would be differences in the contributing fossil fuel-fired generating
stations: they may use gas, oil, or coal for fuel; they would have different plant configurations (simple
cycle or combined cycle power generation); and the plants would likely have different emission control
systems. However, it is possible to estimate the emissions of grid power using EPA’s emission factors for
grid-supplied power for the region (EPA, 2018). A comparison of GHG, NOx, and SO, emissions from
the gas-driven turbines and the generation plants providing power to the regional transmission grid is
provided in table 3.7-2 for operation of the Terminal Expansion, exclusive of the refrigeration
compressors (i.e., 100 MW of power).

It is likely that the electrical power generation facilities would have to provide more than the
required 100 MW due to line loss in the electrical transmission system. This would result in an increase
in the emissions from the power generators beyond that required for the Project and further increase the
emission estimates for purchased power listed in table 3.7-2.
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TABLE 3.7-2

Emission Estimates for Alternative Power Sources
for Operation of the Terminal Expansion

Emissions a/

Power Option Units GHGs NOx SO2

Gas-fired Turbine Generators b/
Industrial-Driver Tons Per Year 640,186 504 0.01
Aero-derivative Driver Tons Per Year 474,212 374 0.01
Purchased Power ¢/ Tons Per Year 479,654 219 175

a Emission estimates are for the 100 MW of power required for operation of the Terminal Expansion, not
including the refrigeration compressors of the liquefaction trains.

b NOx emissions for the gas-fired turbines are based on incorporation of dry-low NOx combustors without
SCR emission control technology; due to the size of the turbines, the emissions criteria for New Source
Performance Standards can be met without SCR. SO2 emission estimates are based on the use of treated
gas.

c The emission estimates from purchased power for GHGs, NOx, and SO2 are based on EPA grid data for
2016 (EPA, 2018), which are the latest such data available. Current emissions may be lower due to
changes in plant operation and fueling as a result of EPA regulatory changes after 2016. The EPA data are
reported as pound/MW Hour; they are converted to tons per year in this table to allow a direct comparison to
the emissions of the gas-fired turbines.

The data in table 3.7-2 indicate that emissions of GHGs for purchased power are about 25 percent
lower than those of industrial-driver gas-fired turbines. The GHG emissions for purchased power are
about 1 percent higher than those of aero-derivative driver gas-fired turbines, or about 5,442 more tons
per year (tpy) of COx., though this is likely in the margin of error for the emissions estimates. NOx
emissions for purchased power are about 57 percent lower than those of industrial-driver gas-fired
turbines, and about 41 percent lower than those of aero-derivative driver gas-fired turbines. Conversely,
the SO, emissions for purchased power are substantially greater than those from both of the gas-fired
turbine alternatives, at about 175 more tons per year. Ultimately, attempting to include on-site power
generators would be problematic from a space-availability standpoint at the Project site and would
increase Project emissions of “criteria pollutants” included in the National Ambient Air Quality
Standards. The National Ambient Air Quality Standards are established by the EPA to be protective of
human health and public welfare. Added emissions resulting from the on-site power generators would
likely cause the Project to surpass mandated limits associated with the National Ambient Air Quality
Standards (see sections 4.11.1.2 and 4.11.1.5). Therefore, we conclude that using purchased power would
be the preferred alternative with all factors considered.

3.8 ALTERNATIVES CONCLUSION

We assessed a range of alternatives for the Gulf LNG Liquefaction Project that could achieve the
Project objectives. The alternatives analyzed included the No-Action Alternative, system alternatives,
alternative Terminal Expansion sites, alternative plot plans for the Terminal Expansion, supply dock
alternatives, alternative CSA sites, alternative Pipeline Modification sites, an alternative power source for
the refrigeration compressors, and an alternative power source for the Terminal Expansion. However,
none of the alternatives evaluated would provide a significant environmental advantage. Therefore, we
conclude that the proposed Project, as modified by our recommended mitigation measures (see section
5.2), is the preferred alternative to meet the Project objectives.

Alternatives 3-14



4.0 ENVIRONMENTAL IMPACT ANALYSIS

In this section, we discuss the affected environment as it currently exists, general construction and
operational impacts, and proposed mitigation measures for each resource. 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 to the applicant.

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 would generally 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 liquefaction train. 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.

Conclusions in this EIS are based on our analysis of the environmental impact and the following
assumptions:

e the applicant would comply with all applicable federal laws and regulations;

o the proposed facilities would be constructed as described in section 2.0 and the
recommendations listed in section 5.2 of this document; and

e the applicant would implement the mitigation measures included in its application and
supplemental filings to the FERC, and other applicable permits and approvals.

4.1 GEOLOGIC CONDITIONS, RESOURCES, AND HAZARDS
4.1.1 Geologic Setting

The Project lies within the Gulf Coastal Plain Physiographic Division of Mississippi and within
the EPA Gulf Barrier Islands and Coastal Marshes ecoregions, which are characterized by brackish
marshes, dunes, beaches, and barrier islands (Chapman et al., 2004). Surficial sediment deposits in the
general area of the Project consisting of gravel, sand, silt, and clay were deposited during the Holocene
and Pleistocene epochs of the Quaternary period [the last 2.6 million years] (Champlin et al., 1994;
Bicker, 1969; Bates and Jackson, 1984). In Jackson County, Mississippi, these deposits are underlain by
older marine and alluvial sediments from the Quaternary and Tertiary Periods. Cretaceous age (> 66
million years) bedrock occurs at depths greater than 5,000 feet in the Project area. Elevations range from
sea level at the Gulf coast to 200 feet above msl in northern Jackson County, with existing site elevations
in the area of the Terminal Expansion averaging 4 feet above msl. Topography in the Project area is
generally flat, with no significant slopes (Strom and Oakley, 1996).
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4.1.1.1 Terminal Expansion

The land at the Terminal Expansion site was previously submerged under the waters of the
Mississippi Sound but was reclaimed by the placement of dredge material from Bayou Casotte in the
1950s and 1960s (Fugro, 2007). The overlying dredge material was identified through soiling borings
conducted by Gulf LNG during construction of the existing Terminal and extends to a depth of
approximately 35 to 50 feet below msl. The dredge materials consist of very soft to soft clays and very
loose to loose sands and silts. A large portion of the Project would be within the boundaries of the
BCDMMS.

Bedrock was not encountered during the soil borings conducted by Gulf LNG but is estimated to
be about 5,000 feet deep (Oivanki, 1994). Due to the significant depth to bedrock, blasting is not
anticipated for the Project.

4.1.1.2 Pipeline Modifications

The geologic setting in the areas of the Pipeline Modifications is similar to that of the proposed
Terminal Expansion site.

4.1.2 Mineral Resources

In Jackson County, the major minerals being exploited include construction sand, gravel, and
sulfur (USGS, 2014a). Other economically viable mineral resources located in Mississippi include
bauxite, glauconite, salt, kaolinite, bentonite, heavy minerals, lime, petroleum, iron, and carbon dioxide
(Booth and Schmitz, 1983).

4.1.2.1 Terminal Expansion

Except for oil and gas, there are no currently known exploitable mineral resources in the general
vicinity of the Terminal Expansion. Coastal deposits of sand are known to contain heavy minerals such
as kyanite, staurolite, limonite, tourmaline, and zirconium but there is no current or planned extraction of
these potential resources (Booth and Schmitz, 1983; USGS, 2014a; USGS, 2014b). No known mining
operations exist within a 1-mile radius of the Terminal Expansion site.

Oil and gas exploration and production have occurred about 8 miles to the north of the existing
Terminal. Six former oil wells are in this area, the last of which was plugged and abandoned in 2011
(Mississippi Oil and Gas Board, 2010). The closest onshore oil and gas fields are about 50 miles west
and northwest, and the closest offshore well is about 13 miles from the proposed Project (Thompson,
2009; GSA-SOGB, 2014). Therefore, we conclude that the Terminal Expansion would not affect mining
or oil and gas exploration activities.

4.1.2.2 Pipeline Modifications

No mineral resources or mineral extraction activities are known to be within close proximity of
the Pipeline Modifications. Therefore, we conclude that the Pipeline Modifications would not affect
mining or oil and gas activities.

4.1.3 Geologic Hazards and Mitigation Measures for the Terminal Expansion

As part of the permitting of the existing Terminal, Gulf LNG conducted a geotechnical
investigation in the winter of 2005 (Fugro, 2007). This initial investigation consisted of five soil borings
to depths of about 104 to 130 feet below msl. In October 2007, additional borings were conducted to a
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depth of 30 feet and 16 cone penetration tests to depths of 99 to 130 feet below msl where refusal was
encountered at a very dense silty sand/sand layer.

Gulf LNG’s geotechnical consulting firm, Geosyntec, conducted additional geotechnical
investigations in July and August of 2014 to supplement existing geotechnical data for areas that were not
surveyed during construction of the existing Terminal. These investigations confirmed the presence of a
stiff to very stiff clay layer between approximately 60 and 123 feet below msl, and a very dense sand
layer 117 feet below msl, with a thickness greater than 29 feet. The Terminal Expansion site would be
cleared, graded, and filled to achieve a general site grade of 10 to 13 feet above NAVD. Because of the
presence of very soft, compressible soils, Gulf LNG would support all settlement sensitive structures on
deep foundations. Lightly loaded structures or equipment insensitive to settlement may be founded on
shallow piles or concrete pads if appropriate.

Natural hazards including seismicity, soil liquefaction, landslide susceptibility, flooding, storm
surge, tsunami, settlement, scour, and erosion for the Terminal Expansion are discussed in detail in
section 4.12.1 of this EIS.

4.1.4 Geologic Hazards and Mitigation Measures for the Pipeline Modifications

Geologic hazards are defined by the American Geological Institute as “geologic conditions or
phenomena that present a risk or are a potential danger to life and property, either naturally occurring or
man-made” (Bates and Jackson, 1984). Potential geologic hazards in the vicinity of the Pipeline
Modifications include seismic ground shaking, faults, soil liquefaction, slope failures/landslides,
tsunamis, erosion, flooding, and ground subsidence. Neither volcanism nor karst topography occurs
within the vicinity of the Pipeline Modifications and these geologic hazards were excluded from further
consideration.

4.14.1 Seismic Ground Shaking Hazards

The majority of significant earthquakes around the world are associated with tectonic subduction
zones, where one crustal plate is overriding another (e.g., the Japanese islands), where tectonic plates are
sliding past each other (such as in California), or where tectonic plates are converging (e.g., the Indian
Sub-Continent). Unlike these highly active tectonic regions, the Gulf coast of the United States is not a
tectonically active area. No significant active or major inactive faults were identified through a review of
structural feature maps of Mississippi (Thompson, 2009). However, a belt of mostly seaward-facing
faults, collectively known as the Gulf-margin normal faults occur along the Gulf of Mexico. These faults
exist in sediments and poorly lithified rocks and most of these materials are unable to support the extreme
stress required for the propagation of significant seismic events and ground motion (Crone and Wheeler,
2000).

The Pipeline Modifications are in an area of low seismicity. Earthquakes have occurred in
Mississippi, but occurrences have been infrequent and of low magnitude, with most having a magnitude
of 3.5 to 4.0, too small to have caused serious damage to property or structures (USGS, 2014c; USGS,
2014d). Several significant earthquakes occurred in the New Madrid Seismic Zone near New Madrid,
Missouri, about 450 miles northwest of the Pipeline Modifications sites, during the winter of 1811 to
1812. The largest of these earthquakes was estimated to have a magnitude of 7.0 or higher (USGS,
2014c; USGS, 2014e) and resulted in significant damage from ground motion in the New Madrid,
Missouri area. These earthquakes also caused some damage in northern Mississippi, more than 250 miles
from the Terminal area (Bograd, 2014).

Gulf LNG conducted a review of historical aerial photography, topographic maps, subsurface
structural maps, and conducted site reconnaissance in order to document any features that may indicate a
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potential for surface faulting. The results of Gulf LNG’s investigation indicated that there were no
reported active seismogenic faults within an approximate 350-mile radius of the Project. There are also
many mapped extensional growth faults identified in the northern Gulf of Mexico near Texas and
Louisiana. However, these typically normal faults have not been identified in or near Mississippi
(Champlin et al., 1994).

Seismic risk can be quantified by motions experienced at the ground surface or by structures
during a given earthquake, expressed in terms of the acceleration due to gravity (g). The USGS estimates
peak ground accelerations in Southern Mississippi to be in the range of 4 to 6 percent of the acceleration
of gravity (0.04 to 0.06 g) and have a 2 percent probability of being exceeded in 50 years (USGS, 2014f).

Pipeline Modifications would take place at the existing Destin Meter Station, Gulfstream Meter
Station, and the Transco/FGT Interconnection. Due to the low probability of a significant seismic event
in the area and ground disturbing work being limited, we conclude that only a minimal overall hazard
would be associated with seismicity and surface faulting at the Pipeline Modifications sites.

4.1.4.2 Soil Liquefaction

Soil liquefaction occurs when a saturated soil loses its load-bearing capability through an increase
in pore water pressure that results from seismic ground shaking. Saturated sandy soils with low silt and
clay content are susceptible to soil liquefaction during seismic events. Soils must exhibit the three
following characteristics in order for soil liquefaction to occur: (1) a clay content of less than 15 percent
by weight; (2) a liquid limit less than 35 percent; and (3) a moisture content more than 0.9 times the liquid
limit.

Soils within the Pipeline Modification sites are of the type considered to have a moderate to high
soil liquefaction potential. However, the risk of strong earthquake ground motions occurring at the site is
relatively low. Because the potential for seismic ground shaking in the vicinity of the Pipeline
Modifications is low, we conclude the probability of soil liquefaction is also low.

4.1.4.3 Landslide Incidence and Susceptibility

“Landslides” are defined as the movement of rock, debris, or soil down a slope (USGS, 2014g).
Given that the topography of the Terminal Expansion site and Pipeline Modifications sites is relatively
flat, with very little grade change, the Pipeline Modifications have a low risk of impact caused by
landslides.

4.1.4.4 Ground Subsidence

Subsidence hazards involve either the sudden collapse of the ground to form a depression or the
slow subsidence or settlement of sediments near the ground’s surface. Ground subsidence in the vicinity
of the Project could result from natural geologic processes or from man-made processes, such as
subsurface mining and removal of fluid from underground reservoirs, such as aquifers or oil fields. The
Northeast Petit Bois Pass and Northwest Dauphin Island oil fields are off of the Alabama coast and are
12.5 and 13.5 miles respectively to the southeast.

Work associated with the Pipeline Modifications would be limited to existing facilities. Any
subsidence hazards would have been addressed during construction of the existing facilities and land at
the facility location was converted to industrial use. We conclude the potential for subsidence hazards to
pipeline facilities in areas of Pipeline Modifications would be low.
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4.14.5 Flooding/Storm Surge/Tsunamis

A flood occurs when the water level in a stream or river channel overflows the natural or man-
made bank. Storm surge from tropical cyclones and tsunamis can also cause flooding. There are no
records of tsunamis in the vicinity of the Project (Dunbar and Weaver, 2008). Storm surge is a coastal
phenomenon associated with low-pressure weather systems, typically intense hurricanes and winter
storms. The surge of ocean water inland above the high tide mark is a result of low barometric pressure
combined with high winds pushing on the ocean surface, causing the water to “pile up” higher than
ordinary sea level. The storm surge effect is enhanced if it occurs at high tide (NWS, 2014).

Flash floods typically result from intense rapid precipitation in upstream areas that leads to
extensive short-duration runoff into the stream channel. The 100-year flood represents a river channel
water level that, based on an analysis of the historic record, is likely to be equaled or exceeded every 100
years-meaning that there is a 1 percent chance that the water level will be equaled or exceeded in any
individual year during a century. The 100-year flood is generally used for planning purposes for
buildings within a floodplain to assess the likelihood of inundation over time.

The Pipeline Modification sites are proposed about 3 to 4 miles inland and the work would be
limited to modifications to existing facilities with limited ground disturbance. Construction of the
Pipeline Modifications would not have any increased risk from flooding, storm surge, or tsunamis.

4.1.4.6 Shoreline Erosion and Localized Scour

The Destin Meter Station, Gulfstream Meter Station, and Transco/FGT Interconnection would not
be located directly on the coast or along a major waterbody; therefore, the facilities would not be
subjected to direct effects from shoreline erosion.

4.1.5 Paleontology

While fossils along the Gulf coast of Mississippi are generally rare, the dredge material that
makes up the majority of the Project area is known to contain fossil fragments (such as shark teeth and
whale bones). Holocene marine fossil fragments are sometimes found within sedimentary units deposited
in these epochs, but these fragments have little scientific value. The Project facilities would not impact
any older underlying geologic formations or the fossils, if any, within them. If any paleontological
resources are discovered during construction, they would be treated in accordance with Gulf LNG’s
Unanticipated Discoveries and Emergency Procedures Plan (see appendix F). We have reviewed Gulf
LNG’s Unanticipated Discoveries and Emergency Procedures Plan and find it acceptable.

4.2  SOILS

Potential impacts on soil resources during construction and operation of the Terminal Expansion
and Pipeline Modifications may be associated with soil limitations, prime farmland, hydric soils, soil
compaction, soil erosion, revegetation, and contamination.

4.2.1 Soil Types and Limitations

Soil types and the general attributes and limitations that occur within the Project area were
identified through the U.S. Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS), Soil Survey Geographic (SSURGO) (NRCS, 2014a) and Web Soil Survey Application (NRCS,
2014b; NRCS, 2015a; NRCS, 2015b). This section describes the soil series, limitations, and attributes
that would be impacted by the proposed Project. Table 4.2.1-1 presents a summary of soils limitations
that would be affected by the proposed Project by component and a detail of soils.

4-5 Soils



4.2.1.1 Terminal Expansion

Soils within the Terminal Expansion site consist of the Axis series that is a mucky sandy clay
loam soil, a very small proportion of Udorthents (<l percent), and water. As discussed, land at the
Terminal Expansion site had previously been submerged under the waters of the Mississippi Sound but
was reclaimed through the placement of material from Bayou Casotte dredging activities in the 1950s and
1960s (Fugro, 2007). The overlying dredge material is about 35 feet to 50 feet deep and was identified
through soiling borings conducted by Gulf LNG during construction of the existing Terminal.
Additionally, about 46 acres of the proposed Terminal Expansion site is located within the BCDMMS and
this area, although mapped as Axis mucky sandy clay loam by the NRCS, consists of dredge spoils,
which may not have the same characteristics as the Axis series. Soils within the BCDMMS are also
recent dredge spoils and consist of very soft-to-soft clay surface soils which are underlain by soft and
loose sands, silts, sandy clays, and clayey sands. These soils in turn are underlain by a thick layer of soft
gray clay, which contains pockets and lenses of fine sands. Dredge materials within the BCDMMS range
from thicknesses of 15 to 25 feet (COE, 2000). Gulf LNG would remove about 1,524,600 cy of dredged
material from the BCDMMS. Gulf LNG estimates about 7 feet of material would be removed from the
BCDMMS. Gulf LNG estimates that 20 percent (304,920 cy) of BCDMMS material and about 770,080
cy of fill (preferably from the COE Tombigbee Project) would be used to raise the grade of the Terminal
Expansion site to an elevation of 12 to 13 NAVD. The remaining 1,219,680 cy of BCDMMS material
would be disposed of at an approved upland site. About 323,000 cy of fill from the COE Tombigbee
Project would be used as fill material for the off-site wetland mitigation site (see section 4.4.3).

Construction of the Terminal Expansion would temporarily impact 0.2 acre of the Axis series.
Permanent impacts due to construction of the Terminal Expansion, access roads, and the North and South
Heavy Haul Roads would include 112.9 acres of the Axis series, of which about 46.0 acres mapped as
Axis series are in fact dredge spoils within the BCDMMS. Expansion of the Terminal, access roads, and
North and South Heavy Haul Roads would also permanently impact 0.5 acre of Udorthents and 6.3 acres
of Water/Axis series. According to Gulf LNG, the 6.3 acres currently mapped by the NRCS as water was
determined during field surveys to be the Axis series that is frequently flooded.

The Terminal Expansion would also include construction of a permanent North Supply Dock and
a temporary South Supply Dock. Construction of the North Supply Dock would permanently affect 0.9
acre of the Axis series and 8.2 acres of water, while construction of the South Supply Dock would
temporarily affect 4.9 acres of water and 1.5 acres of the Axis series. The water surrounding the supply
docks consists of marine sediments, which do not have the same limitations as soils.

Installation of the supply docks would require dredging of about 100,000 cy of sediment for each
dock to a depth of 12 feet below msl. Gulf LNG initially planned to dispose of dredge materials from
construction of the supply docks at one of two state-approved BU sites: Greenwood Island and Round
Island. However, the Round Island is privately owned and not expected to be available. According to
Gulf LNG, the Greenwood Island site is expected to reach capacity prior to construction, but will be
expanded 250-acres by February 2020. Gulf LNG would prefer to use a BU site for disposal and would
work with federal and state agencies to identify a suitable BU site for dredge material disposal. Gulf
LNG would utilize an offshore dredged material disposal site if a suitable BU site is not available.

Additionally, Gulf LNG would utilize six CSAs during construction. All of the CSAs have been
previously used for industrial activities. However, part of the undeveloped eastern half of CSA-5 would
require clearing of upland forested land and the filling of wetland areas to maximize usable space.
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TABLE 4.2.1-1

Soils and Soil Limitations Affected by the Gulf LNG Project (acres)

Water
Total Prime Wind Erosion
Facility Soil Series/ Temporary/ Hydric Farmlands Revegetation Compaction Erosion Potential
Component Acres Complex Permanent Soils al Potential b/ Potential ¢/ Potential d/ el Total Acres
Terminal 120.4 Axis (Mucky Temporary 0.2 0.0 0.0 0.2 0.0 0.0 0.2
Expansion f/ Sandy Clay
Loams)
Water/Axis g/ Permanent 6.3 0.0 0.0 6.3 0.0 0.0 6.3
Udorthents Permanent 0.0 0.0 0.0 0.0 0.5 0.0 0.5
Axis Permanent 113.5 0.0 0.0 113.5 0.0 0.0 113.5
North Supply 9.1 Axis Permanent 0.9 0.0 0.0 0.9 0.0 0.0 0.9
Dock Water Permanent 8.2 0.0 0.0 8.2 0.0 0.0 8.2
South Supply 6.4 Axis Temporary 1.5 0.0 0.0 1.5 0.0 0.0 1.5
Dock Water Temporary 0.0 0.0 0.0 0.0 0.0 0.0 4.9
Terminal Expansion Impact Total 130.6 0.0 0.0 130.6 0.5 0.0 135.9
CSA-1 16.0 Atmore (Loam) Temporary 7.2hl 0.0 7.2 7.2 0.0 0.0 7.2
Ocilla (Loamy Temporary 0.0 0.0 0.3 0.0 0.3 0.0 0.3
Sand)
Udorthents Temporary 0.0 0.0 0.0 0.0 8.5 0.0 8.5
CSA-2 1.8 Hyde (Silt Temporary 0.1 h/ 0.0 0.1 0.1 0.0 0.0 0.1
Loam)
Ocilla Temporary 0.0 0.0 1.7 0.0 1.7 0.0 1.7
CSA-3 7.8 Axis Permanent 0.8 h/ 0.0 0.0 0.8 0.0 0.0 0.8
Harleston (Fine Permanent 0.0 71 7.1 0.0 71 0.0 7.1
Sandy Loam)
CSA-4 16.2 Udorthents Temporary 0.0 0.0 0.0 0.0 16.2 0.0 16.2
CSA-5 345 Udorthents Temporary 0.0 0.0 0.0 0.0 25.6 0.0 25.6
Axis Temporary 8.9 0.0 0.0 8.9 0.0 0.0 8.9
CSA-6 18.1 Escambia (Very Temporary 0.0 18.1 18.1 18.1 18.1 0.0 18.1
Fine Sandy
Clay Loam)
CSA Impact Total 17.0 25.2 34.5 35.1 77.5 0.0 94.4
Destin Meter 1.5 Ocilla (Loamy Temporary 0.0 0.0 1.5 0.0 15 0.0 1.5
Station Sand)
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TABLE 4.2.1-1

Soils and Soil Limitations Affected by the Gulf LNG Project (acres)

Water
Total Prime Wind Erosion
Facility Soil Series/ Temporary/ Hydric Farmlands Revegetation Compaction Erosion Potential
Component Acres Complex Permanent Soils al Potential b/ Potential ¢/ Potential d/ el Total Acres
Gulfstream 0.6 Ocilla Temporary 0.0 0.0 0.6 0.0 0.6 0.0 0.6
Meter Station
Transco/FGT 1.5 Ocilla Temporary 0.0 0.0 1.5 0.0 1.5 0.0 1.5
Interconnection
Pipeline Modifications Total 0.0 0.0 3.6 0.0 3.6 0.0 3.6
Project Total 146.9 25.2 38.1 165.0 81.6 0.0 233.9./

Source: NRCS, 2015b

Includes prime farmlands and farmlands of statewide importance.

Includes soils rated as having a low revegetation potential.

Includes soils as having a high compaction potential.

Includes soils rated as having a moderately high-to-high water erosion rating.
Includes soils rated as having a moderately high-to-high wind erosion rating.
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operations.

Includes access roads, the North Heavy Haul Road, and the South Heavy Haul Road, and 3.1 acres of the Flare Exclusion Zone that would only be impacted during

g Permanent impacts areas mapped as water by the NRCS as part of the Terminal Expansion were found to be the Axis series through field reconnaissance conducted by Gulf

LNG.

h NRCS (2015b) data shows hydric soils at CSAs-1, 2, and 3 however, field surveys did not identify any wetland habitat at these sites.

i This total includes 3.1 acres associated with impacts on wetlands in the flare exclusion zone located outside the Project footprint. Radiant heat from periodic flare events may
impact the wetland vegetation surrounding the flare tower. These events would be associated with maintenance, startup/shutdown, and upset conditions at the Terminal

Expansion.




4.2.1.2 Pipeline Modifications

The Pipeline Modifications would temporarily impact a total of 3.6 acres of Ocilla loamy sand.
To minimize impacts on soils, Gulf LNG would construct and restore the Pipeline Modifications in
accordance with the Gulf LNG Plan, (see appendix D) which includes provisions for erosion control,
restoration, and revegetation, as identified in the FERC’s Plan.

4.2.2 Prime Farmland Soils

Prime farmland soils have the best combination of physical and chemical characteristics for
producing food, feed, forage, fiber, and oilseed crops (NRCS, 2014c¢). It is a special classification that
receives special protections under the Federal Surface Mining Control and Reclamation Act of 1977. In
general, prime farmland soils have adequate and dependable precipitation, a favorable temperature and
growing season, have acceptable acidity or alkalinity, and have few or no surface stones. They are
permeable to water and air. Prime farmland soils are not excessively erodible or saturated with water for
long periods of time.

4.2.2.1 Terminal Expansion

There are no prime farmland soils at the Terminal Expansion site. Therefore, there would be no
impacts on prime farmland soils in this area.

Only the Harleston fine sandy loam and Escambia very fine sandy loam soil type located at CSA-
3 and CSA-6, respectively are considered to be prime farmland soil. CSA-3 contains 7.1 acres of prime
farmland soils and CSA-6 contains 18.1 acres of prime farmland soils. CSA-3 is currently used by Gulf
LNG for warehousing and equipment storage while CSA-6 is currently being used as a parking lot with a
layer of crushed gravel covering the area. Neither CSA contains any active agricultural operations and
both are already being used for industrial use; therefore, no new impacts on prime farmland soils is
expected.

4.2.2.2 Pipeline Modifications

None of the soils in the areas of the Destin Meter Station, the Gulfstream Meter Station, and the
Transco/FGT Interconnection, have been identified to be prime farmland soils. Therefore, no impacts on
prime farmlands would occur due to the Pipeline Modifications.

4.2.3 Hydric Soils

Hydric soils are formed under conditions of saturation, flooding, or ponding long enough during
the growing season to develop anaerobic conditions in the upper soil horizon (NRCS, 2014d). These soils
are typically associated with wetlands. Soils that are artificially drained or protected from flooding (e.g.,
by levees) are still considered hydric if the soil in its undisturbed state would meet the definition of a
hydric soil.

4.2.3.1 Terminal Expansion

The Axis soil series present at the Terminal Expansion site, access roads, and North and South
Heavy Haul Roads is categorized as hydric due to its high water content. Construction of the Terminal
Expansion, access roads, and North and South Heavy Haul Roads would permanently impacted 119.7
acres and temporarily impact 0.2 acre of the Axis series (see table 4.2.1-1). We believe that this would be
a significant environmental impact without mitigation; however, these impacts would be reduced to less-
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than-significant levels from implementation of the wetland mitigation and conservation measures
identified in section 4.4.

Construction of the North Supply Dock would permanently affect 0.9 acre of hydric soils while
construction of the South Supply Dock would temporarily affect 1.5 acres of hydric soil.

The Atmore, Hyde, and Axis soil series impacted by the CSAs are considered to be hydric soils.
Use of the CSAs would temporarily impact 7.2 acres of the Atmore series at CSA-1, 0.1 acre of the Hyde
series at CSA-2, and 8.9 and 0.8 acres of the Axis series at CSA-5 and CSA-3, respectively. NRCS
(2015b) data shows hydric soils at CSAs-1, 2, and 3 however, field surveys did not identify any wetland
habitat at these sites. Permanent impacts totaling 9.7 acres of the Axis series would occur at CSA-3 and
CSA-5. However, both these CSAs are currently used as commercial/industrial sites. In addition,
implementation of the measures contained in the Gulf LNG Procedures (see appendix E) which
incorporates the FERC'’s Procedures, would adequately minimize potential impacts on hydric soils during
construction.

4.2.3.2 Pipeline Modifications

Modifications to the Destin Meter Station, the Gulfstream Meter Station, and the Transco/FGT
Interconnection would not affect any hydric soils. Therefore, no impacts on hydric soils would occur due
to the Pipeline Modifications.

4.2.4 Compaction Potential

Soil compaction modifies the structure and reduces the porosity and moisture-holding capacity of
the soil. The degree of soil compaction during construction depends on moisture content and soil texture.
Fine-textured soils with poor internal drainage and high shrink-swell potential are the most susceptible to
compaction. Construction equipment traveling over wet soils could disrupt soil structure, reduce pore
space, increase runoff potential, and cause rutting. Moist or saturated soils are more likely to compact or
rut.

4.2.4.1 Terminal Expansion

All of the soils at the Terminal Expansion site, access roads, and North and South Heavy Haul
Roads are susceptible to compaction and rutting. During construction, loss of soil productivity is likely to
occur from compaction and damage to soil structure from heavy equipment. However, these areas would
be developed; replaced by structures, paving, and gravel; and not used to support vegetation. Therefore,
compaction is not a concern.

About 7.2 acres at CSA-1 (7.2 acres), 0.1 acre at CSA-2, the 0.8 at CSA-3, and 18.1 acres at
CSA-6 have a compaction potential rating of high (see table 4.2.1-1). The CSAs would be restored as per
owner’s specifications except for CSA-3, which would remain in use by Gulf LNG during operation of
the proposed Project. Additionally wetland impacts at CSA-5 would be permanent. However, we have
determined that Gulf LNG has not adequately justified permanently filling the wetlands at CSA-5.
Therefore, in section 4.4 we are recommending that Gulf LNG commit to restore the wetlands at CSA-5
to pre-construction conditions following construction in accordance with the FERC Procedures. 1f an
area requires decompaction, Gulf LNG would use the most practical method, such as deep tilling, to
decompact the soils.
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4.2.4.2 Pipeline Modifications

The Destin Meter Station, the Gulfstream Meter Station, and the Transco/FGT Interconnection do
not have a high soil compaction potential or soil rutting potential rating. Therefore, we conclude no
compaction potential would occur due to the Pipeline Modifications.

4.2.5 Erosion

Erosion is a continuing natural process that can be accelerated by human disturbance. Factors
that influence erosion potential include soil characteristics, climate, topography, vegetative cover, soil
texture, surface roughness, percent slope, and length of slope. Water erosion typically occurs on loose,
exposed soils with a low permeability on moderate to steep slopes. Wind erosion generally occurs in an
arid climate with soils containing little vegetative growth and high wind conditions.

Clearing, grading, and equipment movement could accelerate the erosion process and, without
adequate protection, result in discharge of sediment into waterbodies and wetlands. Soil loss due to
erosion could also reduce soil fertility and impair revegetation rates.

4.2.5.1 Terminal Expansion

The erosion potential of soils at the Terminal Expansion site, access roads, and North and South
Heavy Haul Roads is minimal because of the cohesive nature of the soils and the flat topography of the
site. None of the soils at the facility, access roads, and North and South Heavy Haul Roads are listed as
being highly erodible by water. Only 0.5 acre of soils in the Terminal Expansion site, access roads, and
North and South Heavy Haul Roads are identified as being highly erodible by wind (see table 4.2.1-1).
Due to the low potential for erosion associated with these soils and implementation of the Gulf LNG Plan
during construction, restoration, and operation, we conclude that the potential for erosion at expanded
Terminal, access roads, and North and South Heavy Haul Roads is low.

The erosion potential of soils at the CSAs is relatively minimal due to the level nature of the site,
limited amount of proposed ground disturbance, and the erosion ratings of the soils in these areas. CSA-
2, CSA-3, and CSA-6 are currently surfaced with gravel, and therefore would not be susceptible to soil
erosion. In addition, all CSAs are currently or previously have been commercial/industrial sites. CSA-1
contains 8.8 acres, CSA-4 consists 16.2 acres, CSA-5 contains 25.6 acres, and CSA-6 contains 18.1 acres
of soils which are classified moderate to highly wind erodible (see table 4.2.1-1).

To limit the effects of erosion, Gulf LNG would implement the erosion control measures in the
Gulf LNG Plan. Gulf LNG would implement and maintain erosion and sedimentation control measures,
such as silt fencing and hay bales, during construction and through restoration. The CSAs would be
restored as per landowner’s specifications, except for CSA-3, which would remain in use by Gulf LNG
during operation of the Project. Implementation of these measures during construction and restoration
would minimize overall soil erosion.

4.2.5.2 Pipeline Modifications

The erosion potential of soils at the Pipeline Modification areas is relatively minimal due to the
level nature of the sites, limited amount of proposed ground disturbance, and the erosion rating of the
soils in these areas. Gulf LNG would further minimize the erosion potential of these soils by adhering to
the erosion protection measures in the Gulf LNG Plan during construction and restoration of the Pipeline
Modifications. Additionally these areas are already in industrial use and disturbances would be limited to
graveled areas and a 0.1 acre of temporary workspace within the existing pipeline right-of-way at the
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Gulfstream Meter Station. We conclude Gulf LNG’s implementation of its Gulf LNG Plan during
construction, restoration, and operation would minimize erosion.

4.2.6 Revegetation Potential

Successful restoration and revegetation of areas that would be temporarily disturbed during
construction is important to maintain ecosystem productivity and to protect the underlying soils from
potential damage, such as erosion.

Gulf LNG would cover much of the Terminal Expansion site with pavement, gravel, major
structures, and other Project facilities; however, Gulf LNG would revegetate limited areas within the
Terminal Expansion site. Gulf LNG would follow the requirements in its Gulf LNG Plan for revegetation
of disturbed areas following construction. This would include seeding disturbed areas with native
vegetation as recommended by soil conservation authorities.

The CSAs would temporarily impact 34.5 acres of soils that have been identified as having a low
revegetation potential. No or very limited clearing, grading, or surface improvement is expected at the
CSA locations. CSA-2, CSA-3, and CSA-6 are currently surfaced with gravel and CSA-1, CSA-4, and
CSA-5 are currently or have recently been used for industrial purposes. The CSAs would be restored to
landowner specifications at the completion of construction except for CSA-3, which would continue to be
used by Gulf LNG throughout operation of the Project. In addition, wetlands located at CSA-5 would be
filled and not restored to preexisting conditions (see section 4.4.3 for discussion of wetland mitigation).
However, in section 4.4 we are recommending that Gulf LNG commit to restore the wetlands at CSA-5 to
pre-construction conditions following construction in accordance with the FERC Procedures.

We conclude that if upland vegetation is restored in those areas not graveled, paved, or covered
with permanent facilities, in accordance with the Gulf LNG Plan, the areas disturbed by construction
would be successfully revegetated to pre-construction conditions and the impacts on soils would be minor
and short-term.

Pipeline Modifications

Construction of the metering modifications would require excavation adjacent to the existing
facilities within the existing fenced and graveled areas, with the exception of 0.1 acre of temporary
workspace outside the fence line of the existing Gulfstream Meter Station but within the existing pipeline
right-of-way. At the Destin Meter Station and Transco/FGT Interconnection, only limited clearing and
grading activities would be necessary, and site cleanup would involve replacing gravel on previously
graveled areas and restoring surface contours. Vegetation within the 0.1 acre at the Gulfstream Meter
Station would be restored in accordance with the Gulf LNG Plan. Therefore, revegetation would not be
required at the Destin Meter Station, the Gulfstream Meter Station, and the Transco/FGT Interconnection.

4.2.7 Soil Contamination

Contamination from spills or leaks of fuels, lubricants, and coolant from construction equipment
could adversely affect soils.

4.2.7.1 Terminal Expansion

According to Gulf LNG, contaminated soil was not encountered during construction of the
existing Terminal and Gulf LNG does not anticipate any previously contaminated soils at the Terminal
Expansion site.
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Gulf LNG conducted sediment sampling of the North Supply Dock (eight sediment samples) and
the South Supply Dock (eight sediment samples) on March 16, 2015 and March 17, 2015. Sediment
sampling was also conducted at the BCDMMS (ten sediment samples and one elutriate sample) on March
18, 2015 and March 19, 2015. Petroleum aromatic hydrocarbons, polychlorinated biphenyls, pesticides,
semi-volatile organic compounds, dioxins, and cyanide were not identified within the samples obtained
from the BCDMMS, the North Supply Dock, or the South Supply Dock. No heavy metal concentrations
were found to exceed EPA screening levels and the levels of aluminum and iron were found to be
comparable to estuarine sediments found in the region. NOAA’s Sediment Quality Guidelines -
Ecological Effects Range Low (ERL) screening criteria for arsenic (8.2 milligrams per kilogram [mg/kg])
was exceeded at eight of the ten BCDMMS sample locations (concentrations above the ERL ranged from
10.2 to 14.3 mg/kg) and ERL screening criteria for cadmium (1.2 mg/kg) was exceeded at nine of the ten
BCDMMS sample locations (concentration ranged from 1.25 to 1.65 mg/kg). It was later determined that
the results for arsenic and cadmium could be artificially elevated due to matrix and/or instrument
interference. Results of the analytical and toxicity testing conducted by Gulf LNG confirmed that
sediment from nine of the BCDMMS sample locations and all of the North and South Supply Dock
sample locations could be used for beneficial use. Station 10 sediment bioassay tests with the amphipod
L. plumulosus had survival rates of 84 percent while the remaining nine stations showed survival rates of
96 to 100 percent. According to Gulf LNG, about 10.4 acres of sediments around station 10 may have
elevated contaminant levels of arsenic and cadmium. Because these sediments would meet the
permissible concentration requirements for ocean disposal, Gulf LNG proposes to blend these sediments
with the other sediments removed from the BCDMMS. Gulf LNG would consult with the MDEQ and the
COE prior to construction to determine if the blended sediments would be appropriate for use at the
Terminal Expansion site. Any sediment not used would be transported to an approved site for upland
disposal. See section 4.4.3 for additional information regarding wetland mitigation.

Gulf LNG has amended its Spill Prevention, Control, and Countermeasure Plan (SPCC Plan) to
incorporate the Terminal Expansion (see appendix G). This plan identifies cleanup procedures to be
implemented in the event of soil contamination from spills or leaks from Project construction equipment
of fuel, lubricants, coolants, or solvents.

No known spills, releases, or leaks have occurred at the CSAs and construction activities at the
proposed CSAs would involve little to no soil disturbance. If previously unknown contaminated soil or
hazardous materials are discovered during construction of the Project, Gulf LNG would follow the
procedures outlined in its Plan for Unanticipated Discovery of Hazardous Materials (see appendix H) to
minimize potential impacts.

4.2.7.2 Pipeline Modifications

Contaminated soil was not encountered during the construction of the existing facilities and
modifications to the meter stations and interconnection would involve limited soil disturbance.
Additionally modifications to these facilities would be completed in areas already used for industrial
purposes. If unanticipated contaminated soil is discovered within the site, Gulf LNG would follow its
Plan for Unanticipated Discovery of Hazardous Materials to minimize potential impacts. Additionally,
Gulf LNG would implement its SPCC Plan in the event of a spill during construction. Therefore, we
conclude that impacts on soils from contamination due to Project construction, if any, would not be
significant.

4.2.8 Conclusions

Given the minimization and mitigation measures described above we conclude that impacts on
soils due to construction and operation of the Terminal Expansion would be permanent but minor and
impacts on soils due to construction and operation of the Pipeline Modifications would be minor.
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4.3 WATER RESOURCES
4.3.1 Groundwater
4.3.1.1 Existing Groundwater Resources

The Project is above the Coastal Lowlands Aquifer System, which underlies portions of southeast
Texas, southern and central Louisiana, southern Mississippi, southern Alabama, and the western part of
the Florida panhandle. Comprised of discontinuous wedge-shaped sediment beds, the Coastal Lowlands
Aquifer System overlies the Vicksburg-Jackson confining unit, which separates the Coastal Lowlands
Aquifer System from the underlying Mississippi embayment aquifer system. The Coastal Lowlands
Aquifer System consists of five permeability zones: permeable Zones A through E. These permeability
zones consist of unconsolidated beds of sands and clay, ranging in age from Oligocene to Holocene.
Sediment beds of the Coastal Lowlands Aquifer System dip and thicken as the system extends toward the
Gulf of Mexico.

In the Coastal Lowland Aquifer system, total dissolved solids (TDS) concentrations are directly
related to groundwater flow paths (USGS, 1998). The aquifer is recharged in up-dip areas where TDS
concentrations are low. Groundwater becomes increasingly saline as it moves south toward the coast.
This increase in salinity is a result of dissolution of aquifer minerals and mixing with seawater. Near the
coast, groundwater movement is sluggish and not sufficient to flush saltwater from the aquifer. In coastal
areas, water may have TDS concentrations of more than 1,000 milligrams per liter, reaching the lower
limits of TDS concentrations of brackish waters. At these levels, groundwater typically requires
treatment prior to industrial and residential use. The Coastal Lowlands Aquifer System is a major source
of water for public consumption as well as for domestic, commercial, industrial, and agricultural uses.
Most groundwater withdrawals are concentrated in New Orleans, Baton Rouge, and southwestern
Louisiana.

In the immediate vicinity of the Project, superficial alluvial deposits comprise the uppermost,
unconfined aquifer. These deposits locally comprise permeable Zone A and the uppermost portion of
permeable Zone B of the Coastal Lowlands Aquifer System. The Citronelle Formation underlies these
deposits, forming much of the permeable Zone B, and the uppermost portion of permeable Zone C. The
water in the Citronelle Formation, like the Coastal Lowlands Aquifer System as a whole, is saline due to
saltwater intrusion. At a depth of about 200 to 300 feet below ground surface, the Graham Ferry
Formation underlies the Citronelle Formation. This formation is comprised of Pliocene and Miocene
sediments. Groundwater from the Graham Ferry Formation is the source of roughly 60 percent of the
groundwater used in Jackson County, Mississippi (USGS, 1965).

According to the MDEQ), no sites with known contaminated groundwater are within 1 mile of the
existing Terminal; the nearest active site with known groundwater contamination is a USCG facility,
about 3.5 miles west of the existing Terminal.

Protected Groundwater and Springs

Sole Source Aquifers

The EPA defines a sole or principal source aquifer as one that supplies at least 50 percent of the
drinking water consumed in the area overlying the aquifer and for which no alternative drinking water
sources exist that could physically, legally, and economically supply all those who depend on the aquifer
for drinking water (EPA, 2012a). The Project does not cross any EPA-designated sole source aquifers.
Therefore, no impacts are anticipated. Additionally, no aquifers within the state of Mississippi have been
designated with a special significance.
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Protected Watersheds

MDEQ Source Water Assessment Program (SWAP) mapping depicts three Source Water
Protection Areas (SWPA) in the vicinity of the Project (MDEQ, 2014a). Table 4.3-1 summarizes the
SWPAs in the vicinity of the Project. The SWPAs were established for wells registered to Mississippi
Phosphates Corporation, Jackson County East Port Authority, and the City of Pascagoula. Well data from
installation of water wells associated with the SWPAs indicate that the water in these wells is screened in
the Graham Ferry Formation at depths ranging from 330 feet to 374 feet bgs. According to the MDEQ
SWAP mapping data, the water in each of these wells comes from a confined aquifer. Although the
MDEQ has implemented the SWAP, no restrictions or protective measures have been established for
SWPAs.

TABLE 4.3-1

Source Water Protection Areas in the Vicinity of the Project

Approximate Distance of

Feature Feature Owner Nearest Project Facility SWPA from Project area
PWS_ID300012 Mississippi Phosphates Corp. CSA-4 Within the boundaries of the
SWPA
PWS_ID300013 Jackson County East Port CSA-4 Within the boundaries of the
Authority SWPA
PWS_ID300006 City of Pascagoula CSA-3 Adjacent
Destin Meter Station and Within the boundaries of the
Transco/FGT SWPA
Interconnection
CSA-1 230 feet

Source: MDEQ, 2014a

Springs

No springs have been identified on, or within 150 feet of, the Terminal Expansion or Pipeline
Modifications.

Public and Private Water Supply Wells

The EPA (2014a) defines a public water system (PWS) as “a system that provides water via
piping or other constructed conveyances for human consumption to at least 15 service connections or
serves an average of at least 25 people.” The MDEQ SWAP mapping indicates that there are no PWSs
within the boundaries of or near the Terminal Expansion or the Pipeline Modifications. There are 10
public water supply wells in the vicinity of the CSAs. The nearest non-community public water supply is
914 feet north of CSA-4. The nearest community public water supply is over 0.5 mile northwest of
CSA-2. Additionally, there are eight private water supply wells within 500 feet of the CSAs. There is
also one private well, owned by the Airport Authority, at CSA-1.

Table 4.3-2 summarizes the public and private water supply wells in the vicinity of the CSAs.
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TABLE 4.3-2

Public and Private Water Supply Wells in the Vicinity of the Project

Approximate

Nearest Distance from Well
Feature Project Project area Cardinal Depth
Feature Designation Owner Facility (feet) Direction (feet) Aquifer

PWS300012-01  Non- Mississippi CSA-4 914 North 313- Graham
community Phosphates 363 Ferry
Public Water  Corp.
Supply

PWS300013-01  Non- Jackson CSA-4 922 West- 336- Graham
community County East Northwest 377 Ferry
Public Water ~ Port
Supp|y AUthOI’Ity

PWS300006-10 Community City of CSA-2 2,790 Northwest 240- Graham
Public Water Pascagoula 346 Ferry
Supply

PWS300011-01 Non- Chevron CSA-4 3,245 East 260- Graham
community USA 340 Ferry
Public Water
Supply

PWS300006-06 Community City of CSA-6 3,652 West 633- Graham
Public Water Pascagoula 678 Ferry
Supply

PWS300006-07 Community City of CSA-6 3,732 West 636- Graham
Public Water Pascagoula 680 Ferry
Supply

PWS300006-06 Community City of CSA-3 3,785 Southwest 633- Graham
Public Water Pascagoula 678 Ferry
Supply

PWS300011-02 Non- Chevron CSA-4 3,835 Northeast 260- Graham
community USA 340 Ferry
Public Water
Supply

PWS300006-05 Community City of CSA-3 3,841 West- 613- Graham
Public Water Pascagoula Southwest 661 Ferry
Supply

PWS300006-07 Community City of CSA-3 4,585 Southwest 636- Graham
Public Water Pascagoula 680 Ferry
Supply

059Q0443 Private Airport CSA-1 0 Not 223 Graham
Water Authority Applicable Ferry
Supply

059Q0101 Private Chevron CSA-5 4 North 374 Graham
Water Products Ferry
Supply Company

059Q0395 Private Equipment CSA-2 36 East 308 Graham
Water Inc. Ferry
Supply

059Q0120 Private Jackson CSA-1 104 East 1,094  Not Available
Water County
Supply Airport
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TABLE 4.3-2

Public and Private Water Supply Wells in the Vicinity of the Project

Approximate

Nearest Distance from Well
Feature Project Project area Cardinal Depth
Feature Designation Owner Facility (feet) Direction (feet) Aquifer
059Q0599 Private U D Group CSA-1 289 North 170 Not Available
Water
Supply
Unnamed Private Chevron CSA-5 302 North 377 Graham
Water Products Ferry
Supply Company
059Q0117 Private Jackson CSA-2 408 Northeast 1,102  Pascagoula
Water County
Supply
059Q0145 Private Chevron CSA-5 410 North 360 Graham
Water Ferry
Supply
Source: MDEQ, 2014a
4.3.1.2 Groundwater Impacts and Mitigation

Impacts on groundwater resources could result from construction and operation of the Project.
These potential impacts are discussed below.

Terminal Expansion

Gulf LNG would drive pilings to support the liquefaction facilities and create the supply docks.
Pilings could create conduits for contaminants to potentially impact surficial groundwater. Additionally,
deep pile formations can act as a transport mechanism for surficial contamination into deeper, previously
uncontaminated aquifers. About 19,000 piles, driven to depths of 115 to 125 feet bgs, would be used at
the Terminal Expansion site. Sheet piles for the supply docks would be driven to a depth of 32 feet below
msl with a top elevation of 8 feet above msl.

The deepest pilings would extend no more than 125 feet bgs, within the surficial aquifer and the
underlying Citronelle Formation. The Graham Ferry Formation, which is the primary source of water
supply (see table 4.3-2), lies beneath the Citronelle Formation at about 200 to 300 feet bgs. The closest
wells to the Terminal are completely within the Graham Ferry Formation, and, at these wells, the top of
the Graham Ferry Formation is at a depth of about 260 feet bgs, separating the bottom of the pilings by
about 135 feet of alluvial deposits (clay, silt, sand, and gravel). The depth of all pilings is expected to be
within the permeable zone of the surficial aquifer, minimizing the potential for cross-contamination with
the Graham Ferry Formation. No known groundwater contamination currently exists at the site;
therefore, we do not anticipate any adverse impacts by known contaminated sites on groundwater.

Potential impacts on groundwater quality could also result from dredging activities. Gulf LNG
would dredge about 100,000 cy from each supply dock basin. Based on maintenance dredging required
for the existing marine berth, Gulf LNG would conduct maintenance dredging about every 3 years at the
supply docks to maintain depths of 12 feet below msl. Gulf LNG anticipates that about 10,000 cy of
sediment would accumulate annually at each basin (see figure 2.2-1 and figure 2.2-2). The South Supply
Dock would only be used during construction and would be removed after construction. Dredging has the
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potential to affect the groundwater quality of surficial alluvial aquifer systems and the underlying
Citronelle Formation by facilitating a direct pathway for saltwater intrusion into fresh groundwater
supplies. However, dredging would be to a depth of 12 feet below msl, which is not of sufficient depth to
reach the Citronelle Formation and provide a pathway for saltwater intrusion into the aquifer. In addition,
groundwater resources in the area of the supply docks are seaward of the Coastal Lowlands Aquifer in
areas where aquifers would contain high salinity levels; therefore, dredging would not affect fresh
groundwater resources. The water in the Citronelle Formation, like the Coastal Lowlands Aquifer System
as a whole, is already saline due to saltwater intrusion.

Impacts on groundwater resources could occur due to an accidental spill, leak, or other release of
a hazardous substance during construction or operation of the expanded Terminal. Should a release
occur, Gulf LNG would adhere to the measures outlined in its SPCC Plan to minimize potential impacts
on groundwater resources.

The Terminal Expansion would result in the conversion of about 77 acres of previously
vegetation land to industrial land in the Project area, thereby reducing groundwater infiltration in the area
of the Terminal site. Groundwater in the Project area is classified as brackish to saline and is not suitable
as a source of potable water, the quality of the groundwater, and its use would not be adversely affected
as a result of loss of surficial infiltration from the permanent conversion of this area to an industrial land
use. Gulf LNG would comply with its Gulf LNG Plan, Gulf LNG Procedures, and SPCC Plan which
include measures to prevent and minimize impacts on water quality. Therefore we conclude that there
would not be impacts on groundwater. In addition, impacts associated with the increase of impervious
surface would be addressed in the NPDES permit which Gulf LNG must obtain.

Groundwater would not be used for hydrostatic testing; therefore, no impacts on groundwater as a
result of hydrostatic testing are expected. Additional information regarding hydrostatic testing can be
found in section 4.3.2.2.

Dewatering activities associated with construction of the Terminal Expansion has the potential to
alter groundwater quality. Discharge of water removed from excavations would be directed to vegetated
land surfaces (where available) to control erosion and runoff. If adequate vegetation is not present during
construction, discharge water would be filtered through filter bags or straw bale lined dewatering
structures. If the dewatering location is not proximal to the existing Terminal during construction, it is
anticipated that Gulf LNG would discharge water from dewatering activities over the seawall and into
Mississippi Sound through the existing permitted Outfall 002 location. Because water removed from
excavations would be reintroduced to the aquifer in the immediate proximity of excavations, potential
dewatering impacts would be localized and temporary, resulting in temporary and not significant impacts
on groundwater.

The CSAs would be developed for staging, laydown areas, contractor yards, and parking. Only
minor modifications would be made to the sites. The CSAs would not be paved and would be established
consistent with the requirements of the Gulf LNG Project-specific Plans and Procedures. CSA-3 is
currently used by Gulf LNG for staging and laydown, and after construction, the current use would
continue. The remaining CSAs would be returned to pre-construction conditions after construction is
completed and would not be used further for the Project. As previously discussed, the nearest non-
community public water supply is 914 feet north of CSA-4. The nearest community public water supply
is over 0.5 mile northwest of CSA-2. The nearest private well is 141 feet from CSA-1. CSA-4 is within
the boundaries of two SWPAs. Because the disturbances to the sites would be minor and temporary, and
Gulf LNG would implement its SPCC Plan, we conclude impacts on groundwater resources would not
occur as a result of Project-related activities at the CSAs.
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Water wells within 150 feet of CSAs may be susceptible to damage from construction activities
and could be susceptible to impacts from inadvertent spills. Four private water supply wells would be
located within 150 feet of a CSA. The location of the private water supply well at CSA-1 would be
clearly marked and refueling and the storage of hazardous materials would be restricted within a 200-foot
buffer of its location. Gulf LNG would also conduct pre- and post-construction monitoring of water
quality and yield for the private well with the Airport Authority’s permission. To ensure that potential
impacts on groundwater resources are minimized, Gulf LNG would identify and mark any undocumented
water wells and confirm the location of documented wells within 150 feet of prior to construction. As a
result, we conclude that impacts on groundwater wells due to development or use of the CSAs would not
be significant. In addition, to confirm that there are no impacts on these wells, Gulf LNG has committed
to conducting baseline and post-construction water sampling, chemical analysis, and yield testing on
public and private water wells within 150 feet of the Project in order to detect construction impacts on
groundwater quality and/or yield. If construction resulted in temporary impacts on a private water well,
Gulf LNG would provide an alternative water source or compensate the owner. If permanent damage to
the well were to occur, Gulf LNG would either compensate the owner or drill a new well.

To avoid or minimize potential groundwater impacts during both construction and operation, Gulf
LNG would implement the measures presented in its Gulf LNG Plan and Gulf LNG Procedures (see
section 2.6 for a description of the Project-specific Plan and Procedures).

Using the measures discussed above, we believe that impacts on groundwater resources during
construction and operation of the Terminal Expansion would be minimized and would not be significant.

Pipeline Modifications

Gulf LNG would modify two existing pipeline facilities, the Destin Meter Station and the
Gulfstream Meter Station, to enable bi-directional flow capability. Gulf LNG would construct the
modifications within the existing fenced and graveled areas, or on land associated with the existing
pipeline right-of-way. To avoid or minimize potential groundwater impacts during construction of the
modifications, Gulf LNG would implement the measures presented in its Gulf LNG Plan and Gulf LNG
Procedures. In addition, Gulf LNG would implement its SPCC Plan to protect groundwater resources in
the event of an inadvertent spill or leak of hazardous material.

Transco would also make modifications to the existing and jointly owned Transco/FGT
Interconnection to permit bi-directional flow. These modifications would be constructed by Transco and
would be reviewed by the FERC under its blanket certificate process.

Gulf LNG would hydrostatically test the Destin and Gulfstream Meter Stations prior to placing
them into service. Groundwater would not be used for hydrostatic testing; therefore, no impacts on
groundwater as a result of hydrostatic testing are expected. Additional information regarding hydrostatic
testing can be found in section 4.3.2.2.

Therefore, we conclude that no impacts on groundwater would occur as a result of construction or
operation of the Pipeline Modifications.
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4.3.2 Surface Water
4.3.2.1 Existing Surface Water Resources
Terminal Expansion

The Terminal Expansion site is adjacent to the southern end of Bayou Casotte at the edge of
Mississippi Sound (see figure 4.3-1). Mississippi Sound is an estuarine body of water extending about
90 miles from Lake Borgne, Louisiana on the west, to Mobile Bay, Alabama on the east, with a distance
from 6 to 12 miles from the shoreline. Mississippi Sound is relatively shallow, with an average mean low
water depth of 10 feet and is bordered on the north by small bays, marshes, bayous, rivers, and coastal
beaches (Gulfbase.org, 2014). In the vicinity of the Project, the Barrier Islands, a series of narrow islands
and sandbars, separate the sound from the Gulf of Mexico.

Bayou Casotte is an estuary fed by two freshwater tributaries, the East Prong and the West Prong,
which drain the Bayou Casotte watershed. Within Bayou Casotte, the federally maintained Bayou
Casotte Navigation Channel extends northward from its origin near the southern shore of Jackson County,
Mississippi (see figure 4.3-2). This channel provides shipping access to the existing Terminal as well as
the Bayou Casotte Inner Harbor. At its southern end, the navigation channel merges with the Upper
Pascagoula Navigation Channel to form the Lower Pascagoula Navigation Channel (COE, 2014).

The Project facilities are in the Mississippi Coastal watershed, also known as the Coastal Streams
Basin. The Mississippi Coastal watershed is in the South Atlantic Gulf Region, Pascagoula Sub-region,
and Pascagoula Mississippi Accounting Unit (USGS, 2014h). Agriculture and silviculture (forestry) are
the major land uses throughout the upper watershed, while the lower watershed, where the Project would
be constructed, is heavily industrialized with extensive urban and recreational developments (MDEQ,
2000).

The Mississippi Coastal watershed, which begins in Lamar County (80 miles from the Terminal
Expansion site) and extends toward the Gulf coast, is a relatively flat area (MDEQ, 2000). The northern
portion of the watershed is comprised of extensive pine forests and low rolling hills. As it extends
southward, it gradually changes to low-lying flatlands and salt marshes (MDEQ, 2000). In the northern
portion of the watershed, streams are shallow and clear, with moderate flow; they become wider and
deeper with a more sluggish flow as they move toward the coast due to tidal influence and flatter
landscape (MDEQ, 2000). Major waterbodies in the Mississippi Coastal watershed include Bayou
Casotte, Wolf River, Rotten Bayou, De Lisle Bayou, Bayou La Croix, Jourdan River, Bernard Bayou,
Biloxi River, and Tuxachanie Creek (MDEQ, 2008).
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Sensitive Surface Waters

Sensitive waterbodies include those that are designated as national or state wild and scenic rivers,
are state-designated high-quality or outstanding natural resource waters, provide habitat for threatened
and endangered species or critical habitat, are in sensitive and protected watershed areas or in SWPAs, or
have impaired segments or contaminated sediments.

Designated water quality criteria and special use classifications for waterbodies are listed in the
State of Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal Waters (MDEQ, 2007).
According to MDEQ criteria, Mississippi Sound is estuarine and a designated recreational waterway. It is
not listed as an impaired waterbody according to Section 303(d) of the CWA (MDEQ, 2012). Many
inlets near the Terminal Expansion site, including Bayou Casotte, are designated for fish and wildlife use.

Designated Wild and Scenic Waterbodies

No Nationwide Rivers or Wild and Scenic Rivers would be affected by the Project (National
Wild and Scenic Rivers System, 2017).

Critical Habitat

According to the Endangered Species Act of 1973, waterbodies containing threatened or
endangered species or critical habitat are protected. Mississippi Sound has been designated as critical
habitat for the federally threatened and state endangered Gulf sturgeon (Acipenser oxyrinchus desotoi);
this designation extends to adjacent open bays, including Pascagoula Bay, Point aux Chenes Bay, Grand
Bay, and Sandy Bay (NMFS, 2014). Threatened and endangered species are discussed in section 4.7.

Contaminated Sediments

Chemical contaminants can accumulate in the sediments of waterbodies. Contaminated
sediments have the potential to cause acute and chronic effects on aquatic life. Waterbodies known to
have contaminated sediments are listed on their respective state’s 303(d) List of Impaired Waters.
Mississippi Sound is not listed on Mississippi’s 303(d) list (MDEQ, 2012). Results of sediment sampling
conducted by Gulf LNG at the supply docks and the BCDMMS are discussed in section 4.2.7.1.

Potable Water Intakes

Water for the Terminal Expansion would be obtained through the existing Port of Pascagoula’s
industrial water supply which provides water to the existing Terminal. The intake for this system is about
14 miles north-northwest of the existing Terminal on the Pascagoula River The port treats water to
contain less than 1 part per million of total particulate matter and buffers the water using caustic injection
to achieve a pH of 7.0. Gulf LNG would use a reverse osmosis system to further treat the water.

Public Watersheds

Public watersheds supply drinking water to the public. No public watershed areas are in the
vicinity of the proposed Project. The closest waterbody to the Project that is designated for public water
supply use is the Pascagoula River, about 14 miles north of the City of Pascagoula (MDEQ, 2007).
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Pipeline Modifications

The Destin Meter Station, the Gulfstream Meter Station, and the Transco/FGT Interconnection
are within the Mississippi Coastal watershed. Gulf LNG would construct the modifications within the
existing fenced and graveled areas, or on land associated with the existing pipeline right-of-way. No
waterbodies would be impacted by construction or operation of the Pipeline Modifications.

4.3.2.2 Surface Water Impacts and Mitigation

Direct impacts on surface water resources are defined as those Project-related impacts that occur
on waterbodies in the construction workspace that are temporarily or permanently disturbed and for which
the acreage of impacts can be calculated. Direct impacts could include turbidity and sedimentation
associated with construction activities (such as pile driving and installation of the supply docks) and
alterations to the depth of the waterbody (e.g., filling or dredging). Indirect impacts on surface water
resources occur outside of the construction workspace and could include potential changes in flow regime
or water quality. Noise impacts on aquatic resources are discussed in section 4.6.

Terminal Expansion

As previously stated, Mississippi Sound is the only waterbody that would be affected by the
Terminal Expansion.

Dredging

The primary impact on the Mississippi Sound from construction of the Terminal Expansion
would be dredging about 200,000 cy of sediment for the North and South Supply Docks. During
operation of the Terminal Expansion, the North Supply Dock would undergo maintenance dredging in
accordance with applicable MDMR and COE permits. As owner of the North Supply Dock, the JCPA
would be responsible for obtaining permits and clearances for dredging operations and for issuing
notifications to agencies and Port of Pascagoula users regarding dredging activities. Gulf LNG would
remove the South Supply Dock following construction.

Gulf LNG initially planned to dispose of dredge materials from construction of the supply docks
at one of two state-approved BU sites: Greenwood Island and Round Island. However, the Round Island
is privately owned and not expected to be available. According to Gulf LNG, the Greenwood Island site
is expected reach capacity prior to construction, but it would be expanded by 250-acres by February 2020.
Gulf LNG would prefer to use a BU site for disposal and would work with federal and state agencies to
identify a suitable BU site for dredge material disposal. Gulf LNG would utilize an offshore dredged
material disposal site if a suitable BU site is not available.

As further discussed in section 4.4, additional dredging would be associated with the construction
of the proposed wetland mitigation site. Gulf LNG would require dredging to allow barges to access the
marsh creation area. To protect the wetland mitigation site from erosion of the fill material and wave
activity, Gulf LNG would install about 19,000 cy of riprap along the seaward limits of the site. During
construction, a temporary channel would be dredged from the South Supply Dock along the outer
perimeter of the proposed wetland mitigation site. Barges would use the temporary channel to install the
perimeter riprap. The sediment removed for creation of the channel would be temporarily placed within
the proposed wetland mitigation site. All of the dredge material would be replaced in the temporary
channel or contained within the marsh creation area, so no off-site disposal would be necessary.

Because the sediments within the area are anticipated to consist primarily of fine particles,
dredging would result in temporary and local suspension of sediments and minor increased turbidity
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levels that would be limited to the period of dredging and a short time after dredging ceases. Increases in
suspended sediments and turbidity from dredging may have adverse effects on marine animals and plants
by reducing light penetration into the water column and by physical disturbance (see section 4.6.2.1 for a
discussion of impacts of turbidity on marine species). The total area to be dredged (18.4 acres) is
relatively small, particularly in comparison to the maintenance dredging of the nearby Bayou Casotte
Navigation Channel (>129 acres [COE, 2014]). The dredging would be completed in a short period of
time (about 7 to 21 days for each dock). Maintenance dredging would be substantially shorter in duration
than the initial dredging. According to Gulf LNG’s Dredging and Disposal Plan turbidity curtains would
be installed and maintained around the area being excavated to limit the transport of turbid water beyond
the vicinity of the dredging operations. Although dredging would result in increased turbidity, the
increase would be relatively small and localized. Commercial shipping operations, bottom fishing, or
severe storms often generate as much increased suspended sediments as dredging activities; therefore, it is
often challenging to distinguish the environmental effects of dredging from normal navigation activities
or natural processes such as storms, floods, and large tides (Pennekamp et al., 1996). According to Gulf
LNG, it would monitor turbidity, as required by the COE certification, suspending operations if unusual
conditions occur and/or during severe weather.

Dredging could release contaminants contained in sediments into the water column, such as
heavy metals, oil, PCBs, and pesticides, making them available to be taken up by animals and plants
(McNair, 1994). Waterbodies known to have contaminated sediments are listed on their respective state’s
CWA 303(d) List of Impaired Waters. Mississippi Sound is not on the 303(d) list for Mississippi. As
discussed in section 4.2.7, Gulf LNG conducted sediment sampling of the North Supply Dock, the South
Supply Dock, and the BCDMMS in March 2015. Results of the analytical and toxicity testing conducted
by Gulf LNG confirmed that sediment from nine of the BCDMMS sample locations and all of the North
and South Supply Dock sample locations can be used for beneficial use. One sampling location within
the BCDMMS, station 10, had slightly elevated contaminant levels of arsenic and cadmium. Gulf LNG
proposes to blend these sediments with the other sediments removed from the BCDMMS. See section 4.2
for additional information regarding blended sediments.

Gulf LNG would minimize impacts from dredging by adhering to the mitigation measures
provided its revised Dredging and Disposal Plan." Gulf LNG is working with the COE to finalize its
Dredging and Disposal Plan. As stated previously, no contamination has been identified in the sediments
in the Project area. As a result, we conclude that the impacts of construction of the supply docks on water
quality would be minor and temporary and turbidity would return to pre-dredging levels soon after
construction is completed.

Marine Traffic and Ballast Water Management

As part of the original EIS for the existing Terminal, potential impacts related to Terminal
operations, including the use of LNG carriers (including traffic, transit, and ballast discharges, and LNG
spills) were assessed (FERC, 2006). Gulf LNG is not proposing to change the frequency of LNG carriers
analyzed in the EIS for the existing Terminal; however, Gulf LNG is proposing to increase the size of the
LNG carriers that could call upon the existing Terminal. Impacts associated with LNG carriers generally
are not expected to change. Unless there is the potential for an impact to increase, it is not addressed in
this EIS. We note that ballast water management would be modified and that ballast water management
requirements have changed since those reviews were conducted. During construction, barges and other
vessels delivering materials to the Terminal Expansion may use ballast pumps to maintain the barge level
during loading and unloading. Future LNG export would require that LNG carriers discharge ballast

1 See Attachment No. 3 of accession number 20180829-5060.
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water while loading LNG instead of taking in ballast during LNG offloading. The discharge of ballast
water into Mississippi Sound could affect water quality by changing the salinity, pH, temperature, and
dissolved oxygen level. Discharge volumes would range between about 9.7 million gallons and 23.0
million gallons, depending on the size of the vessel. The ballast water discharges would typically occur
over a non-continuous period of about 30 hours at a rate of about 29 cubic feet per second (cfs). The
composition of ballast water would vary as compared to the water in Mississippi Sound depending on its
origin and the conditions in Mississippi Sound at the time of discharge. However, it is expected that open
ocean ballast water would have a salinity between 33 and 37 parts per thousand, which is similar to the
salinity in Mississippi Sound. The pH of ballast water would be indicative of seawater, and would
therefore be similar to the pH in Mississippi Sound, which receives tidal flow from the Gulf of Mexico.
Ballast water is stored in the ship’s hull below the waterline; as a result, discharged water temperatures
are not expected to deviate markedly from ambient water temperatures. Dissolved oxygen is dependent
on many factors, including water temperature, water depth, phytoplankton, wind, and current. Water that
is collected within the ballast tanks of a ship would lack many of these important influences and could
suppress dissolved oxygen levels. Ballast water is expected to be anoxic (i.e., lacking all oxygen), but
could contain dissolved oxygen levels; if so, levels would be lower than the surface water of Mississippi
Sound. The discharged ballast water would be expected to mix with the surrounding water column
relatively quickly given the proximity of the marine berth to the mouth of the Pascagoula River, which
has an average outflow of about 14,746 cfs, and its exposure to outflow from Bayou Casotte and wind
and tidal driven currents of the Mississippi Sound (COE, 2014). Furthermore, estuarine species common
to coastal Mississippi are generally tolerant of fluctuating environmental conditions (Elliott and Quintino,
2007). Overall impacts on salinity, pH, temperature, and dissolved oxygen levels from ballast water
discharges would be negligible. Because vessels would be required to comply with U.S. laws and
regulations governing ballast water discharges, we conclude that impacts on surface water quality
resulting from ballast water discharge would be minor.

Based on current requirements, LNG captains would comply with revised ballast water
requirements, found in 33 CFR 151 (Vessels Carrying Oil, Noxious Liquid Substances, Garbage,
Municipal or Commercial Waste and Ballast Water), 46 CFR 162.060 (Ballast Water Management
Systems), and the USCG’s Navigation and Vessel Inspection Circular 07-04. Effective December 19,
2013, the EPA promulgated an NPDES Vessel General Permit that sets numeric limits for ballast water
discharges from certain large commercial vessels and includes maximum discharge limitations for
biocides and residues. Additional information about impacts of Project-related ballast water on aquatic
resources is provided in section 4.6.2.

Barges and support vessels would deliver large equipment and construction materials to the
supply docks, which would increase ship traffic in Mississippi Sound and the navigation channel. Barge
and support vessel traffic may result in some suspension of bottom sediments and temporarily increase
turbidity. The increase in turbidity could result in localized, minor, and temporary decreases in dissolved
oxygen (URS, 1997).

Similarly, propeller action from boats used during Project construction could temporarily suspend
and re-suspend material that has entered the waterbody as a result of shoreline erosion. While
commercial vessels would mobilize greater amounts of sediment than recreational vessels, the depth of
sediment mobilized per passage would be negligible (less than 2 millimeter depth per passage) (AMOG,
2010). This could lead to localized increases in turbidity in the Mississippi Sound; however, these minor
impacts would be limited to the duration of in-water construction activities. The turbidity caused by
vessels would be intermittent and the times for settlement are relatively short (AMOG, 2010).

Some barges and support vessels would take in cooling water for vessel boilers while in transit
and would discharge the cooling water after use. The cooling water would be circulated in a closed
system, withdrawing water from and returning to the surrounding seawater at the berthing dock;
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chemicals would not be added to the cooling water. Discharge of the cooling water would potentially
result in highly localized and temporary increases in water temperature in Mississippi Sound and the
navigation channel. However, based on an analysis of larger marine vessels conducted for a similar
project, the temperature change would be insignificant (generally would dissipate to a change of
temperature of 1 °C or less warmer than ambient conditions 15 to 30 meters from the discharge source)
given the total volume of water within the discharge area (FERC, 2009).

Because vessels would be required to comply with U.S. laws and regulations governing ballast
water discharges and turbidity from vessels would be intermittent and short-term, we conclude that
impacts on surface water quality resulting from ballast water discharge and vessel traffic would not be
significant.

Hydrostatic Testing

Water needed for other construction-related activities, such as drinking, sanitation, dust control,
fill material soil stabilization, concrete mixing, would be obtained from the existing Terminal’s
connection to the Port of Pascagoula’s industrial water supply (see table 4.3-3). Gulf LNG would require
about 1,640,000 gallons for hydrostatic testing of storage tanks (e.g., the refrigerant and NGL tanks) and
about 1,970,000 gallons for testing of piping for the Terminal Expansion. Gulf LNG would use a reverse
osmosis system to further treat the water from the JCPA. During operation of the Project, the estimated
average water usage for full load operation is 173,520 gallons per day and would be obtained from the
Port of Pascagoula’s industrial water supply. Correspondence from the JCPA states it has the supply and
permit authority to meet the Project’s industrial (operational) water requirements.

TABLE 4.3-3

Water Requirements for Construction of the Project

Approximate Volumes

(total gallons) Water Source

Description of Use

Hydrostatic testing  Leak Testing of Storage 1,440,000 Port of Pascagoula Industrial
Tanks Water Supply
Pressure/Leak Testing of 1,970,000
Piping
Subtotal 3,410,000

Human Use a/ Human consumption, utilities, 47,845,000 Port of Pascagoula Industrial
and demineralization Water Supply
Subtotal 47,845,000

Other Dust Control 27,000,000 Port of Pascagoula Industrial

Water Supply

Concrete b/ 6,593,800 Port of Pascagoula Industrial
Fill Material ¢/ 26,874,925 d/ Water Supply
Subtotal 60,468,725

TOTAL 111,723,725

a Refers to water required for drinking (2.5 gal/day), facilities (12.5 gal/man-day), and sinks (3 gal/man-day) plus a
3 gal/man-day allocation for waste.

b  Refers to concrete required for two LNG trains and common utilities area.
¢ Refers to water required for fill material soil stabilization needed to raise grade and construct the earthen berm.

d Volume provided is an estimated value. Specific soil stabilization requirements and the associated water
demands would be determined during final detailed design.

4-27 Water Resources




Hydrostatic test water would be discharged into the Mississippi Sound in accordance with its Gulf
LNG Procedures and MDEQ NPDES discharge permit MSG13. Gulf LNG does not anticipate any
treatment of hydrostatic test water prior to discharge. We conclude that hydrostatic testing of the
Terminal Expansion would not result in a significant impact on surface water.

Dewatering Activities

Dewatering activities may be required during construction of the Project. As previously
discussed, Gulf LNG would use vegetation, as available, to function as a filter medium, discharging
directly to the vegetated land surface to control erosion. If adequate vegetation is absent in the vicinity of
waterbodies or wetlands during construction, water would be filtered through filter bags or straw bale
structures prior to release. Minor changes to the water table may occur from dewatering activities;
however, impacts would be temporary and localized.

Erosion and Stormwater Runoff

Asphalt- and concrete-covered surfaces are considered to be impervious surfaces through which
water cannot drain. Vegetation-covered areas and gravel-covered surfaces are considered to be pervious
(porous) surfaces through which water can pass. The less pervious surface there is in an area, the farther
stormwater has to travel in order to either soak into the ground or to flow directly into a waterbody.
Construction of the Terminal Expansion would permanently reduce the amount of pervious surface,
thereby increasing the potential frequency and volume of stormwater runoff into the Mississippi Sound.
Stormwater runoff from Terminal Expansion would be integrated into the existing Terminal’s stormwater
runoff system. This discharge would be in accordance with the requirements of Gulf LNG’s SPCC Plan,
Gulf LNG Plan, and Gulf LNG Procedures to minimize impacts. In addition, Gulf LNG would obtain a
Mississippi Storm Water Construction General Permit for the Project. Gulf LNG would also adhere to
the measures in its Stormwater Pollution Prevention Plan (SWPPP); the current version is provided in
appendix I and would be updated as part of its Implementation Plan. The SWPPP describes the BMPs to
be followed to minimize wash-off of sediment throughout construction.

During operation, stormwater runoff from the Terminal Expansion area would be integrated into
the existing Terminal’s stormwater runoff outfall (Outfall 002). Two new stormwater outfalls (Outfall
003 and 004) are planned for the Terminal Expansion; these outfalls would drain in proximity to the
existing stormwater outfall (Outfall 002) in the LNG carrier berthing area. The existing facility’s
stormwater collection system would remain intact. Runoff from the existing Terminal is currently routed
to an existing sump located at the western edge of the LNG storage tank area. From the sump, the
stormwater is pumped over the storm surge protection system and discharged into Mississippi Sound.
The sump is fitted with a low temperature sensor to stop the pump in the event of an LNG release, thereby
preventing the discharge of LNG. With implementation of these measures and Gulf LNG’s design of the
Project, we conclude that erosion and runoff from construction and operation would be minimized and
would not be significant.

Inadvertent Spills

In areas where surface contamination could occur due to potential leaks or spills from
construction equipment, Gulf LNG would grade the area so that stormwater runoff would only drain to
oily-water sumps. The oily-water sumps would then flow to oil-water separators where oil would be
removed from the stormwater runoff. The stormwater would then flow to one of two main transfer sumps
prior to being pumped outside of the facility.

Stormwater collected in the main stormwater sumps would be released after visual inspection for
the presence of floating and suspended materials, oil and grease, discoloration, turbidity, odor, or foam. If
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visual inspection indicates that stormwater in the sumps is not suitable for discharge, Gulf LNG would
collect the stormwater and dispose it in accordance with regulatory requirements. If there is no visual
sheen, no floating solids, or foam other than trace amounts, and if the pH is between 6.0 and 9.0, the
stormwater would be discharge into Mississippi Sound through the outfall structures. A pH meter in the
west sump automatically tests the stormwater’s pH and does not allow the discharge pump to engage if
the pH is less than 6.0 or more than 9.0. In addition, the sump is fitted with a low temperature sensor to
stop the pump in the event of an LNG release.

To minimize the potential for a release of hazardous materials and to avoid or minimize the
impacts of a release if one were to occur, Gulf LNG would adhere to the measures outlined in its Gulf
LNG Plan, Gulf LNG Procedures, and its SPCC Plan during construction and operation of the Terminal
Expansion. With implementation of the measures discussed above, impacts on surface water resources
from spills at the Terminal Expansion would be minimized to the extent practicable and would not be
significant.

Construction Support Areas

Gulf LNG would not disturb or cross any waterbodies at the proposed CSAs. Portions of the
CSAs are currently graveled and have been or are in use as industrial sites. Gulf LNG would permanently
clear wetland vegetation, including Chinese tallow tree, Chinese privet, cogon grass, and false willow,
from CSA-5. The increase of impervious surface at CSA-5 may increase stormwater runoff. However,
we have determined that Gulf LNG has not adequately justified permanently filling the wetlands at CSA-
5. Therefore, in section 4.4 we are recommending that Gulf LNG commit to restore the wetlands at CSA-
5 to pre-construction conditions following construction in accordance with the FERC Procedures. In
addition, to avoid or minimize impacts on water quality at the CSAs, Gulf LNG would comply with the
requirements of Gulf LNG Plan and Gulf LNG Procedures. As a result, construction and use of the CSAs
would not result in a significant impact on surface waters.

Pipeline Modifications

Hydrostatic Testing

Hydrostatic test water would be required to test new piping at the Destin Meter Station and the
Gulfstream Meter Station. Hydrostatic test water would be delivered via truck from the Port of
Pascagoula industrial water supply to the Destin and Gulfstream Meter Stations. Gulf LNG estimates that
the Destin Meter Station would require 57,450 gallons of hydrostatic test water and the Gulfstream Meter
Station would require 44,060 gallons. According to Gulf LNG, no biocides would be added to the test
water, which would be withdrawn and discharged in July 2020. Gulf LNG would discharge hydrostatic
test water onto vegetated lands (where available) to control erosion and runoff. If adequate vegetation is
absent during construction, water would be filtered through filter bags or straw bale lined dewatering
structures.

Any hydrostatic testing needed for the Transco/FGT Interconnection would be completed by
Transco and would be reviewed by the FERC under its blanket certificate process.

We conclude that hydrostatic testing of the Pipeline Modifications would be temporary and
would not result in a significant impact on surface water.

Inadvertent Spills

To avoid or minimize the potential impacts of inadvertent spills from refueling of vehicles and
storage of fuel, oil, or other hazardous materials near surface waters, Gulf LNG would implement the
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measures provided in its SPCC Plan. These measures include restricting refueling and storage of
potentially hazardous materials to upland areas at least 100 feet from waterbodies, where practicable, and
provisions to handle stormwater that may carry spilled materials. If a spill were to occur, immediate
downstream users of the water could experience degradation in water quality, and acute and chronic toxic
effects on aquatic organisms could occur. However, Gulf LNG would not store large volumes of fuel, oil,
or other hazardous materials at the Pipeline Modification sites; and we conclude that it is not likely that
significant long-term impacts would result if a spill were to reach a waterbody.

Impact Summary

As a result of proposed activities and implementation of the measures discussed above, we
conclude that impacts on surface waters due to construction and operation of the Project would be
minimized to the extent practicable and that significant impacts on surface waters would not occur.

44  WETLANDS

Wetlands are areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions (EPA, 2012b). Wetlands can be a source of
substantial biodiversity and serve a variety of functions that include providing wildlife habitat,
recreational opportunities, flood control, and naturally improving water quality.

Section 404 of the CWA establishes standards to evaluate and reduce total and net impacts on
wetlands under the regulatory jurisdiction of the COE. These standards require avoidance of wetlands
where possible and minimization of disturbance where impacts are unavoidable, to the degree practicable.
Gulf LNG must also demonstrate that it has taken appropriate and practicable steps to minimize wetland
impacts in compliance with the COE’s Section 404(b)(1) guidelines that restrict discharges of dredged or
fill material where less environmentally damaging alternatives exist. The COE Mobile District has
authority under Section 404 of the CWA to review and issue permits for Project-related activities that
would result in the discharge of dredged or fill material into waters of the United States, including
wetlands.

Section 401 of the CWA requires that proposed dredge and fill activities under Section 404 be
reviewed and certified by the COE or its designated state agency (in this instance, the MDEQ) to ensure
that the Project would meet state water quality standards for discharges into waters of the United States.

All Project facilities would be entirely within the Mississippi Coastal Zone. The MDMR permits
wetland activities in the Mississippi Coastal Zone and provides guidance on mitigation requirements for
unavoidable losses of coastal wetland function and value due to permitted activities.

The Project proposes activities in wetlands and the erection of structures for water dependent
industries in Jackson County, both of which require permits. Gulf LNG filed their Joint application for
permits administered through the MDMR, the MDEQ (Office of Pipeline Construction), and the COE on
July 10, 2015. The Joint Permit Application is first filed with the MDMR and is then forwarded by the
MDMR to the COE Mobile District and to the MDEQ. The permits would cover the Section 404 and
Section 10 permits, Section 401 Water Quality Certificate, and the CZMA consistency determination.
Gulf LNG would be required to comply with the CWA and CZMA conditions of the permits issued by
the COE, the MDEQ, and the MDMR, including the provisions of required compensatory wetland
mitigation. In email correspondence dated October 16, 2015, the Mississippi Secretary of State requested
that Gulf LNG’s Section 401 permit, if granted, include the MDMR’s standard condition requiring the
permittee to obtain a Tidelands Lease from the Mississippi Secretary of State. Finalization of the lease
would be required prior to commencing construction of the Project (see also table 1.5-1).
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4.4.1 Existing Environment

Gulf LNG reviewed available NWI maps and soil surveys and conducted wetland field surveys
within the Project footprint in June of 2014 through March of 2015. Wetland field surveys were
conducted at the Terminal Expansion site, Pipeline Modification sites, and the CSAs. Wetland
boundaries were delineated in accordance with the COE’s Wetland Delineation Manual requirements
(Environmental Laboratory, 1987) and the COE’s Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Atlantic and Gulf Coastal Plain Region (COE, 2010).

Wetlands identified at the Terminal Expansion and the CSA sites were classified into the
following types according to Cowardin et al. (1979):

e estuarine emergent (EEM) wetlands;
e palustrine (freshwater) emergent (PEM) wetlands; and

e palustrine forested (PFO) wetlands.

Table 4.4-1 lists the Cowardin classification for wetlands occurring within the Project area and
includes a description of each.

TABLE 4.4-1

Classifications of Wetlands in the Gulf LNG Liquefaction Project Area

Estuarine Emergent Wetland (EEM) Wetlands adjacent to the subtidal area that are exposed
and flooded by tides periodically; includes wetlands not
normally flooded associated with the splash zone

Palustrine (freshwater) Emergent Marsh (PEM) Vegetation standing in up to 3 feet of water; dominated
by erect, rooted herbaceous freshwater hydrophytic
vegetation

Palustrine Forested (PFO) Areas dominated by woody vegetation at least 20 feet (6
meters) tall

Source: Cowardin et al., 1979

Using the criteria above, Gulf LNG would impact wetlands at the Terminal Expansion site and
the CSAs. No wetlands were observed during surveys of the Pipeline Modification sites; therefore, these
sites are not discussed further in this section.

4.4.2 Wetland Impacts and Mitigation
4.4.2.1 Terminal Expansion

Construction and operation of the Terminal Expansion would permanently impact 27.8 acres of
EEM wetlands and 3.3 acres of PEM wetlands as a result of construction of the Terminal Expansion
including impacts on wetlands within the flare exclusion zone. Table 4.4-2 lists temporary and permanent
impacts on wetlands that would occur during construction and operation of the Project (see figure 4.4-12).
The COE requested that the emergent wetland system be addressed as a whole for the purposes of
mitigation analysis (this means that PEM and EEM wetland acreages were combined in calculations

2 Figure 4.4-1 depicts the NWI dataset within the Project area. Wetlands in the Project area may have changed since the NWI
dataset was created. The wetland categories discussed in this EIS are based on actual field surveys.
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because of similar environmental functions). Using a hydrogeomorphic approach helps the COE to assess
a wetland’s function over a range of different habitat types (Brinson, 1993; Smith, 1995). Gulf LNG
would mitigate all of the wetland impacts (31.1 acres) associated with construction and operation of the
Terminal Expansion and related facilities through on-site, in-kind compensatory mitigation with the
creation of a 50-acre estuarine emergent marsh located south of the existing Terminal on the Mississippi
Sound (see section 4.4.3).

TABLE 4.4-2

Wetlands Affected by the Project

Wetland Areas Affected (Acres)

EEM PEM a/ PFO Total
Project Component Temp Perm Temp Perm Temp Perm Temp Perm
Terminal Expansion 24.7 bl 24.7 cl 3.3 3.3 0.0 0.0 28.0 28.0
Flare Exclusion Zone 0.0 3.1d/ 0.0 0.0 0.0 0.0 0.0 3.1
CSA-5 0.0 0.0 1.3 1.3 6.3 6.3 7.6 7.6
Total e/ 24.7 27.8 4.6 4.6 6.3 6.3 35.6 38.7

a The COE requested that the emergent wetland system be addressed as a whole for the purposes of mitigation analysis (this
means that PEM and EEM wetland acreages were combined in calculations because of similar environmental functions).
However, they are separated in this table.

b Consists of the Terminal Expansion site (which includes all access roads), the North and South Supply Docks, and the North
and South Heavy Haul Roads.

c Includes 0.8 acre of EEM wetlands at the Terminal construction staging area (see figure 2.0-1) that would be restored
following construction but is considered permanent for mitigation purposes.

d The 3.1 acres associated with this portion of the flare exclusion zone are related to impacts on wetland vegetation located
outside the Project footprint in the adjacent COE-created mitigation wetland. The area of the flare exclusion zone located
within the Project boundary is included in the Terminal Expansion acreage. Radiant heat from periodic flare events may
impact the wetland vegetation surrounding the flare tower. These events would be associated with maintenance,
startup/shutdown, and upset conditions at the Terminal Expansion.

e Only Project facilities that would impact wetlands are represented in the table.

Gulf LNG would convert 28.0 of the 31.1 acres of permanently impacted wetlands at the
Terminal Expansion site to industrial use. An additional 3.1 acres of adjacent COE-created mitigation
wetland are in the flare exclusion zone outside of the Terminal Expansion boundary (see figure 2.0-1).
Potential impacts associated with episodic flaring of a 430-foot-tall flare stack on ground-level vegetation
are unknown; therefore, we are employing a conservative approach of considering impacts on vegetation
within the flare exclusion zone (including the portion outside the Terminal Expansion site) as permanent
impacts and would require compensatory mitigation.

Included in the Terminal Expansion acreage (24.7 acres), construction would impact 0.8 acre of
EEM wetlands at an area adjacent to the South Supply Dock that would be used as a Terminal Expansion
construction staging area. This construction staging area would be restored to as close to its original
condition as possible following the removal of the South Supply Dock. However, due to uncertainty
regarding successful restoration and for mitigation purposes, these impacts would be conservatively
considered permanent.
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D Proposed Marine Offloading Facility Figure 4.4-1

D Proposed Gulf LNG Terminal Site
Estuarine and Marine Deepwater - EEM Gulf LNG Liquefaction Project
Estuarine and Marine Wetland - EEM
Freshwater Emergent Wetland - PEM

| Freshwater Forested/Shrub Wetland - PFO/PSS

| Freshwater Pond - PUB NWI Wetlands
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Of the total wetland area affected by construction of the Terminal Expansion, 5.5 and 3.5 acres
would be within the existing North and South Marsh Mitigation Areas respectively. These mitigation
areas were created to offset wetland impacts associated with construction of the existing Terminal (see
figure 4.4-2). Of the 6.0 acres created at the North Marsh Mitigation Area for the existing Terminal, 5.5
acres would be filled for use as a construction staging area, administration building, and a parking lot (see
figure 4.4-2). All of the 3.5 acres created at the South Marsh Mitigation Area, as well as an additional
22.1 acres of wetlands in the South Marsh (25.6 acres total), would be impacted by the construction of the
liquefaction facility, South Supply Dock, and the flare tower.

Affected wetland vegetation would include smooth cordgrass, saltmeadow cordgrass, alkali
bulrush, saltwort, saltgrass, southern cattail, black needlerush, marsh elder, eastern false-willow, and
common cane. A large number of non-native plant species were observed in the marsh habitats and
adjacent upland areas, including cogongrass and Chinese tallow, which are listed on Mississippi’s
Noxious Weed List (MDAC, 2014). The prevalence of invasive plants and the industrial nature of the
area in the vicinity of the Project are indicative of disturbed uplands and wetlands. Exotic and invasive
vegetation species are discussed further in section 4.5.

Permanent wetland impacts would be mitigated through the COE compensatory wetland
mitigation process. Compensatory wetland mitigation for the Terminal Expansion is discussed in
section 4.4.3.

4.4.2.2 Construction Support Areas

Gulf LNG identified a 0.4-acre tidal marsh at CSA-3 and 7.6 acres of fragmented freshwater
wetlands within CSA-5. The EEM wetland identified at CSA-3 would not be impacted by the Project;
only upland areas would be used at that site. The wetland would be protected through the use of
appropriate best management practices (BMP) as described in Gulf LNG Procedures (see section 4.4.2.3).

CSA-5 is approximately 35.0 acres in total and was partially developed (western half) for use as
an equipment storage yard during construction of the existing Terminal. Gulf LNG would require more
land at the site than was previously developed and would impact the 7.6 acres of wetlands (6.3 acres of
PFO and 1.3 acres of PEM) present on the site. The wetlands at CSA-5 are disturbed due to their
proximity to fill materials and as evidenced by a prevalence of invasive vegetation species and those
indicative of disturbed site conditions, such as Chinese tallow tree, Chinese privet, cogongrass, and false-
willow. However, Sections VI.C.2 and VI.C.5 of the Commission’s Procedures state Gulf LNG must
restore pre-construction wetland contours, maintain original wetland hydrology, and develop a project-
specific wetland restoration plan which includes measures for re-establishing wetlands. Based on Gulf
LNG’s proposed permanent filling of CSA-5 for construction only and our experience with natural gas
facility construction, we have determined that Gulf LNG has not adequately justified permanently filling
the wetlands at CSA-5. Therefore, we recommend that:

e Prior to the end of the draft EIS comment period, Gulf LNG should file with the
Secretary a commitment to restore the wetlands at CSA-5 to pre-construction
conditions following construction in accordance with Sections VI.C2 and VI.C.5 of the
Commission’s Wetland and Waterbody Construction and Mitigation Procedures.

No wetlands were observed during surveys of CSA-1, CSA-2, CSA-4, or CSA-6.
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4.4.2.3 Project-wide Impacts

The Project would permanently affect 38.7 acres of wetlands (see table 4.4-2). Of these impacts,
27.8 acres would occur in EEM wetlands, 6.3 acres would occur in PFO wetlands, and 4.6 acres would
occur in PEM wetlands. The majority of wetland impacts, 31.1 acres, would be due to the Terminal
Expansion and flare exclusion zone and would involve permanent conversion to industrial-use land in
order to provide a safe and stable working surface during facility operations, allow addition of necessary
infrastructure, or would be impacted during operation of the flare.

The remaining 7.6 acres of wetlands, 6.3 acres of which would be PFO wetlands, would be filled
and graded for use as parking, storage, and other related construction activities at CSA-5. Gulf LNG
would mitigate the wetland impacts through the purchase of freshwater wetland mitigation credits.
However, we have determined that Gulf LNG has not adequately justified permanently filling the
wetlands at CSA-5. Therefore, in section 4.4.2.2 we are recommending that Gulf LNG commit to restore
the wetlands at CSA-5 to pre-construction conditions following construction in accordance with the
FERC Procedures.

Gulf LNG would use only the upland portions of CSA-3 for Project activities. Of the 6.0 acres of
wetland created at the existing North Marsh Mitigation Area for construction of the existing Terminal,
about 0.5 acre would be outside the footprint of the Project and the remaining 5.5 acres would be
permanently impacted. Gulf LNG would protect the wetland area in CSA-3 and the 0.5 acre at the
existing North Marsh Mitigation Area through the use of exclusion fencing and implementation of the
Gulf LNG Procedures. Those measures would include clearly marking the wetlands and their buffers
with signs and/or highly visible flagging and preventing any sediment from entering wetlands until
construction-related ground disturbance is complete. Gulf LNG would also adhere to its SPCC Plan to
avoid spills or leaks of fuel, lubricants, coolants, or solvents in adjacent wetlands, and in the case that a
spill did occur, minimize the impacts to the greatest extent practicable. As a result, there would not be
impacts on the wetlands at CSA-3 and the 0.5 acre at the existing North Marsh Mitigation Area.

4.4.3 Compensatory Mitigation

The COE requires that project proponents offset all unavoidable wetland impacts by the creation,
restoration, enhancement, or preservation of at least equal amounts of wetlands, depending on the quality
of the wetlands affected and the type of wetlands created, restored, enhanced, or preserved (COE, 2017).
Direct, long-term effects on wetlands that would occur as part of Project construction and operation
would be subject to compensatory mitigation. There are three mechanisms for providing compensatory
wetland mitigation: permittee-responsible compensatory mitigation, mitigation banks, and in-lieu fee
mitigation.

Gulf LNG consulted with the COE, the MDMR, the MDEQ, the FWS, and the NMFS, as well as
non-profit organizations such as The Nature Conservancy and the Conservation Fund, to develop
acceptable wetland mitigation for this Project. Gulf LNG initially considered many mitigation
alternatives, such as mitigation banks, in-lieu fees, and wetland expansion into Public Trust Tidelands.
After the initial assessments of potential mitigation alternatives, Gulf LNG focused its evaluations on
screening potential sites for new mitigation. In conjunction with agency and non-profit consultations,
Gulf LNG considered the following sites for the compensatory mitigation:

e Gulf LNG Mitigation Site — creation of an on-site, in-kind salt marsh of about 50 acres of
estuarine emergent marsh that would expand an existing COE-created wetland mitigation site
south of the existing Terminal on Mississippi Sound (see figure 4.4-3). The seaward limits of
the proposed site would need to be armored with riprap to prevent erosion of the fill material
and protect the created marsh from wave activity. Fill material would be added to an
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appropriate marsh elevation to support native EEM wetland vegetation (estimated to be 0.8
foot NAVD), and tidal channels would be created to establish a hydrologic connection with
Mississippi Sound. This site would provide all required compensatory mitigation;

e Former International Paper Site — creation of an off-site, in-kind salt marsh by filling an
existing 80-acre pond and planting native marsh vegetation on the south shore of the
Escatawpa River. The pond has contaminated sediments which are currently contained by a
sediment cap.® Groundwater has likewise been impacted by hydrocarbon contamination.
This site would provide all required compensatory mitigation but was not preferred by Gulf
LNG or the agencies because of the contamination issues;

e Dutch Bayou/Moss Point Site — restoration of an off-site, in-kind EEM wetland in the
Escatawpa watershed through the placement of fill material in 32 acres of open water in order
to restore it to its previous EEM wetland status. Riprap would be placed at the site to protect
the fill against river erosion. This site would provide all required compensatory mitigation,
but was not preferred by Gulf LNG due to construction challenges and a high potential for
erosion during storm events;

e Tennessee Gas Pipeline Canal — restoration of an off-site, in-kind salt marsh in Hancock
County, Mississippi (two counties from Jackson County, about 50 miles west of the Terminal
Expansion site). Access to the site is limited, complicating constructability and the ability to
attain and transport additional fill material beyond that which is available from cutting down
the sidecast berms from the construction of the original canal. This site would provide all
required compensatory mitigation, but due its distance from the Terminal Expansion site and
the potential risks of the existing buried pipeline, it was not preferred by Gulf LNG; and

e Conservation Fund (CF) Sites — creation and restoration of an off-site, in-kind salt marsh by
filling and planting channelized marsh in the Mississippi Coastal watershed. These non-
contiguous properties were restrictive in their restoration capabilities and were not further
considered by Gulf LNG for mitigation purposes.

Other agencies and non-profits were consulted, and additional potential mitigation sites were
considered, as further described in the Gulf LNG Liquefaction Project Mitigation Plan Jackson County,
Mississippi.* The preferred mitigation option was selected based on quality of the site, potential for
ecological uplift, constructability, location relative to the Terminal, and ultimately, agency preference for
on-site, in-kind mitigation. For these reasons, the Gulf LNG Wetland Mitigation Site was selected as
Gulf LNG’s preferred option.

3 Sediment capping involves covering contaminated sediment, which remains in place, with clean material. Caps are
generally constructed of clean sediment, sand, or gravel. A more complex cap can include geotextiles, liners, and other
permeable or impermeable materials in multiple layers (EPA, 2017a).

4 See Attachment No. 9 of accession number 20180829-5060.
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Gulf LNG’s permittee-responsible compensatory mitigation would create and restore a 50-acre
tidal marsh wetland habitat.  The compensatory mitigation acreage was calculated using a
hydrogeomorphic model that took into account both the amount of land involved, as well as what
ecological functions the affected wetlands provided. The created wetland habitat would expand the
existing COE-created wetland mitigation site into the Mississippi Sound just south of the existing
Terminal (see figure 4.4-2). An about 50-acre area would be enclosed, armored with riprap, filled with
sediments from the COE Tombigbee Project, and planted with native EEM wetland vegetation, primarily
smooth cordgrass and black needlerush. Gulf LNG would plant native species, from nearby EEM
wetlands and/or nursery-bought, to achieve a minimum of 4,050 plants per acre. Plants taken from
nearby wetlands would be collected at a rate of less than or equal to 1 square foot per 1 square yard of
wetland. About 323,000 cy of fill material would be transported from the COE Tombigbee Project into
the mitigation area to appropriate marsh elevations suitable for planting and revegetation.

To protect the site from erosion of the fill material and wave activity, about 19,000 cy of riprap
would be placed along the seaward limits of the site, set to an estimated height of 2.5 feet above msl to
allow for overtopping of the waves. During construction, a temporary barge access channel would be
dredged from the South Supply Dock along the outer perimeter of the proposed wetland mitigation site
(dredging of about 200,000 cy of material). Barges would use the temporary channel to install the
perimeter riprap. The sediment removed for the channel would be temporarily placed within the proposed
wetland mitigation site and then replaced in the temporary channel after the riprap is installed. All of the
dredge material would be replaced in the temporary channel or contained within the marsh creation area,
so off-site disposal would not be necessary. Tidal channels would be created to provide a hydrologic
connection and fishery access between the site and the Mississippi Sound.

Appropriate BMPs as documented in Gulf LNG Procedures, such as sediment and erosion control
and swamp mats, would be used to minimize the temporary impacts and avoid permanent impacts on the
existing COE-created wetland mitigation site. Mitigation activities at the wetland mitigation site would
provide the necessary acreage of anticipated compensatory mitigation required. The created marsh would
be monitored by Gulf LNG in accordance with the COE’s hydrogeomorphic (HGM) method for fringing
tidal marsh in the northeastern Gulf coast for up to 5 years following Project completion. Monitoring
marsh vegetation would consider HGM measures of functional value including: wave energy attenuation,
nekton utilization potential, habitat provision for tidal marsh dependent wildlife species, and maintenance
of plant community composition and structure. Gulf LNG’s regular monitoring of the wetland mitigation
site could identify needed corrective actions, including the control of invasive exotic and/or noxious
vegetation, which would be physically removed and/or sprayed with habitat-appropriate herbicide by a
certified licensed professional. Data collected from the created marsh would be compared to that of a
reference marsh and submitted in an annual report to the COE Mobile District.

Gulf LNG would complete mitigation for all jurisdictional wetland impacts from construction and
operation of the Terminal Expansion as required by the permits issued by the COE and the MDMR. In
accordance with recommendation 10 in support of their Joint Application for the Section 10, Section 404,
and Section 401 permits. Since filing the wetland mitigation plan, Gulf LNG has continued coordinating
with federal and state agencies, (including the COE, the MDMR, the FERC, the EPA, the Mississippi
Secretary of State, the FWS, the NOAA, the NMFS, and the MDEQ) to develop a final compensatory
wetland mitigation plan for the Project. Gulf LNG participated in meetings with agencies in September
and October of 2015, and again on August 23, 2016, to provide a summary of the proposed mitigation
plan, to discuss methods used to assess the quality of existing wetlands at the proposed mitigation site,
and to identify and address agency questions and concerns. Gulf LNG would finalize the design details
and construction plan during final design. Agency coordination and final design is currently ongoing.
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4.4.4 Conclusion

Permanent impacts on 31.1 acres of tidal wetlands associated with construction and operation of
the Terminal Expansion and related facilities would be mitigated under the compensatory mitigation
stipulations of the Section 404 and Section 10 permits issued by the COE, the MDMR, and the MDEQ.
Impacts on 7.6 acres of freshwater wetlands (1.3 acres of PEM and 6.3 acres of PFO) within CSA-5
would be mitigated through the purchase of freshwater wetland mitigation credits, as stipulated in the
Section 404 and Section 10 permits. However, we have determined that Gulf LNG has not adequately
justified permanently filling the wetlands at CSA-5. Therefore, in section 4.4.2.2 we are recommending
that Gulf LNG commit to restore the wetlands at CSA-5 to pre-construction conditions following
construction in accordance with the FERC Procedures. Further, Gulf LNG would implement the
mitigation measures included in its Gulf LNG Procedures. Based on implementation of the mitigation
measures and our recommendation, discussed above, we conclude impacts on wetlands due to
construction and operation of the Project would not be significant.

4.5 VEGETATION
4.5.1 Vegetation Resources

The Project would affect 230.8 acres of land during construction; 94.1 acres of this total affected
area is vegetated. Non-vegetated land cover types, such as open water and industrial lands, are discussed
in more detail in sections 4.3 and 4.8, respectively. Field surveys of the Project area, conducted in 2014
and 2015, identified five vegetation cover types: EEM wetlands, PEM wetlands, PFO wetlands, forested
uplands, and open uplands. Wetlands are described in section 4.4. The majority of the vegetated land
that would be affected by the Project include EEM wetlands (24.7 acres), followed by forested uplands
(8.5 acres), PFO wetlands (6.3 acres), PEM wetlands (4.6 acres), and open uplands (3.5 acres). Vegetated
land also includes 46.4 acres of the BCDMMS, which was not surveyed because of safety concerns
associated with the unstable terrain (i.e., deep, unconsolidated sediment with varying water levels). The
BCDMMS is actively used as a dredge material disposal site. Regular disturbance at the site precludes
the existence of well-established vegetation.

The forested uplands canopy is dominated by live oak, water oak, and Chinese tallow, with an
understory of eastern false-willow, wax myrtle, and Hercules’ club (BVA, 2014; BVA, 2015). Within the
proposed Project area, open upland habitat is adjacent to the South Marsh Mitigation area on mounded
dredge spoil. Dominant vegetation includes cogongrass and beach vitex. Of the above-mentioned
dominant vegetative species, cogongrass, Chinese tallow, and Chinese privet are identified as exotic,
invasive, and/or noxious plant species, further described in section 4.5.3.

Other than wetlands (discussed in section 4.4), no vegetative communities regulated by federal or
state agencies were identified in the Project area. Potential habitat for special-status plant species is
discussed in section 4.7.

4.5.1.1 Terminal Expansion

The Terminal Expansion would be constructed on about 77.9 acres of vegetated land, which
includes 3.5 acres of open upland habitat, 3.3 acres of PEM wetlands, 24.7 acres of EEM wetland, and
46.4 acres of the BCDMMS.® There are no vegetative communities within the existing Terminal site; all
of the land was previously cleared of vegetation and is classified as industrial-use (see figure 2.0-1).
Sparse vegetation at the BCDMMS is low quality and frequently disturbed. The annual placement of 4 to

5 Numbers are rounded to the nearest tenth of a decimal point. As a result, the totals may not reflect the sum of the addends.
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5 feet of dredged material at the BCDMMS followed by dewatering activities to reduce volume has
resulted in the degradation of vegetation and wildlife habitat at the site. Dredge disposal activities at the
BCDMMS are expected to continue at this rate for more than 50 years (COE, 2014). Therefore, any
vegetation that is able to grow in the area between disposal events would be destroyed during the next
event. Open water habitat at the supply dock areas do not contain submerged aquatic vegetation (SAV);
the nearest SAV beds to the Project are about 3 miles east of the proposed Terminal Expansion site
(Grand Bay NERR, 2015).

As evidenced by the presence of invasive/exotic vegetation (cogongrass) along with the visible
ground disturbance (spoil mounds), vegetated land within the proposed Terminal Expansion site is
generally disturbed. Additional invasive and/or exotic species at the site include Chinese tallow,
camphortree, and torpedo grass. The disturbed character of this site is largely due to industrial activity
that has occurred within the last 50 years in the surrounding areas and use of the BCDMMS as a dredge
material placement area.

Gulf LNG would use sediments from the BCDMMS (304,920 cy) and the COE Tombigbee
Project (770,080 cy) to raise the grade of the Terminal Expansion site. Of the 31.5 acres of wetlands and
open upland vegetation at the proposed Terminal Expansion site, Gulf LNG would permanently grade and
fill 24.7 acres of EEM wetlands, 3.3 acres of PEM wetlands, and 3.5 acres of open upland to provide a
stable work surface during Project construction and operations. An additional 3.1 acres of EEM wetlands
that are part of an existing COE-created wetland mitigation area south of the Terminal Expansion site
would be within the Project’s flare exclusion zone. Although these 3.1 acres are outside of the Terminal
Expansion site, they would be impacted by periodic flare events, which would be considered permanent
impacts for mitigation purposes (see section 4.4.2.1). The remaining 0.8 acre, which includes the South
Heavy Haul Road and an area adjacent to the South Supply Dock that would be used as a construction
staging area, would be restored to as close to its original condition as possible following the removal of
the South Supply Dock. However, due to uncertainty regarding successful restoration and for mitigation
purposes, these impacts would also be conservatively considered permanent. Table 4.5.1-1 lists the
Project-related construction and operational impacts on vegetation community types for all Project
components.

Cutting, clearing, and/or removal of existing vegetation would be the primary cause of impacts on
vegetation from construction of the Terminal Expansion. Gulf LNG would mechanically remove all
vegetation at the site prior to filling the area to raise the grade of the site. Tree stumps would be removed,
as necessary, and the vegetation would be disposed of at an appropriate facility that accepts vegetative
waste. Once Gulf LNG removes vegetation and permanently fills the Terminal Expansion with gravel or
asphalt, it would apply herbicide, as necessary, to prevent the regrowth of vegetation. Herbicide
application would be regulated by the Mississippi Department of Agriculture and Commerce. All impacts
on vegetative communities at the Terminal Expansion site would be permanent (or considered permanent
for mitigation purposes).
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TABLE 4.5.1-1

Acreages of Impacts on Vegetative Community Types Associated with the Project a/, b/

All
Vegetative
EEM PEM PFO Forested Open Community
Wetland ¢/ Wetland Wetland Upland Upland BCDMMS Types
Project Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper
Component d/ el dl el dl el d/ el dl el dl el d/ el
Terminal 247 278 3.3 3.3 0.0 0.0 0.0 0.0 3.5 3.5 464 464 779 810
Expansion f/

Pipeline 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0

Modifications

Construction 0.0 0.0 1.3 1.3 6.3 6.3 8.5 8.5 0.0 0.0 0.0 0.0 16.1 16.1
Support
Areas

Total 247 278 4.6 4.6 6.3 6.3 8.5 8.5 3.6 3.5 464 464 941 971

a Project-related impacts on unvegetated lands (industrial/commercial and open water) are not included in this table.

b The numbers in this table have been rounded for presentation purposes. As a result, the totals may not reflect the sum of the
addends.

c Operations acreage includes 3.1 acres of EEM wetlands located outside of the Terminal Expansion site but within the flare
exclusion zone as well as 0.8 acre of EEM wetlands at a construction staging area (see figure 2.0-1). Affected wetlands at the
construction staging area would be restored to extent practicable, but impacts would be considered permanent for mitigation
purposes.

d Cons = impacts from construction.

Oper = portion of construction impacts that would be permanently maintained following construction.

f Terminal Expansion includes all access roads (including the North and South Heavy Haul Roads) and the North and South

Supply Docks.

Additional operational impacts could occur on vegetation within the flare exclusion zone, but
outside the Terminal Expansion boundary (see figure 2.0-1). The Terminal Expansion and flare exclusion
zone would impact EEM wetlands dominated by smooth cordgrass, saltgrass, and saltwort, as well as
PEM wetlands, which contain common cane and southern cattail. The majority of the flare exclusion
zone is within the Terminal Expansion boundary and would be permanently converted to industrial-use
land. A portion of the flare exclusion zone, 3.1 acres, is adjacent to the Project boundary in an existing
COE-created wetland mitigation site. Potential impacts associated with episodic flaring of a 430-foot-tall
flare stack on ground-level vegetation are unknown; therefore, we are employing a conservative
approach, and are considering impacts on vegetation within the flare exclusion zone (including the
portion outside the Terminal Expansion site) as permanent impacts. Section 4.4 provides additional
information on wetland impacts.

Construction Support Areas

Vegetative community types present at the CSAs include EEM, PEM, and PFO wetlands as well
as upland forest. CSA-1, CSA-2, CSA-4, and CSA-6 are entirely on unvegetated industrial-use land.
CSA-3 contains 0.4 acre of EEM wetland and 0.6 acre of upland forest; both habitat types would be
avoided during Project construction and operation through the use of appropriate BMPs, including the
installation of exclusion fencing and the use of erosion control devices.

Project-related impacts on vegetation at the CSAs would be limited to impacts at CSA-5. All of
CSA-5 would be cleared to provide adequate space for construction support activities, resulting in the
removal of 1.3 acres of PEM wetlands, 6.3 acres of PFO wetlands, and 8.5 acres of upland forest. The
removal of upland forest vegetation at CSA-5 would be a permanent impact that would last throughout
the life of the Project. The presence of invasive and exotic forested vegetation (Chinese tallow tree,
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Chinese privet, false-willow) at CSA-5 is indicative of disturbed sites (this area was previously used for
industrial or commercial activities) (see section 4.8.1.1).

Based on Gulf LNG’s proposed permanent filling of CSA-5 for construction only and our
experience with natural gas facility construction, we have determined that Gulf LNG has not adequately
justified permanently filling the wetlands at CSA-5. Therefore, in section 4.4 we are recommending that
Gulf LNG commit to restore the wetlands at CSA-5 to pre-construction conditions following construction
in accordance with the FERC Procedures.

4.5.1.2 Pipeline Modifications

Gulf LNG would modify two existing pipeline facilities to enable bi-directional (north/south)
flow capability. Gulf LNG would construct the majority of modifications within the existing fenced and
graveled areas. Construction of the Gulfstream Meter Station would require extra workspace within
adjacent existing right-of-way that would impact 0.1 acre of open upland. Vegetation within the existing
right-of-way consists primarily of bahiagrass, Bermuda grass, and other volunteer vegetation. Gulf LNG
would restore the area once construction is completed in accordance with the Gulf LNG Plan. Therefore,
no permanent impacts on vegetative communities would occur as a result of the Pipeline Modifications.

Transco would also make modifications to the existing and jointly owned Transco/FGT
Interconnection to permit bi-directional flow. These modifications would be constructed by Transco and
would be reviewed by the FERC under its blanket certificate process.

4.5.2 Mitigation Measures

Gulf LNG would implement erosion control and other mitigation methods to minimize indirect
effects on vegetative communities during construction of the Project. Gulf LNG prepared a Project-
specific Gulf LNG Plan and Gulf LNG Procedures which incorporate measures in FERC’s Plan and
Procedures.  Revegetation of temporarily disturbed areas would depend on the feasibility and
effectiveness of restoration and natural factors such as local climate and soil types. Some of the
restoration and best management practices identified for implementation by Gulf LNG include the
following:

e use of at least one environmental inspector at all times during construction and restoration;

e acquisition of written recommendations from the local soil conservation authorities or land
management agencies regarding revegetation specifications;

e installation of temporary and permanent erosion control measures, such as slope breakers,
sediment barriers, and mulch;

e commencement of cleanup and restoration, including restoring contours, within 20 days of
the completion of construction (weather permitting);

e grading temporarily affected Project areas to their original contours;
e testing and mitigation for soil compaction;
e preparing seedbeds in disturbed areas at a depth of 3 to 4 inches;

e application of herbicides regulated by the Mississippi Department of Agriculture and
Commerce;

e prohibiting the use of herbicides within 100 feet of a wetland or waterbody; and
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e inspecting all disturbed areas, as necessary (and at least after the first and second growing
seasons) to determine revegetation success.

Gulf LNG has proposed compensatory wetland mitigation to offset permanent wetland impacts at
the Terminal Expansion. The proposed mitigation wetland would be located offshore and adjacent to the
southern portion of the Terminal Expansion site (see section 4.4.3). The 50-acre mitigation wetland
would convert approximately 46 acres of open water habitat to EEM wetlands (see section 4.6).

Gulf LNG proposes to purchase credits from a wetland mitigation bank to mitigate for impacts on
PFO and PEM wetlands at CSA-5 (see section 4.4.3).

In general, although the majority of the Project-related impacts on vegetation would be
permanent, the disturbed nature of the Project area and the proposed mitigation measures, including Gulf
LNG’s Compensatory Wetland Mitigation Plan to create a 50-acre tidal marsh, leads us to conclude that
impacts from construction and operation of the Terminal Expansion on vegetation communities would be
minimized to the extent practicable and would therefore not be significant.

4.5.3 Exotic or Invasive Plant Communities and Noxious Weeds

Exotic plant communities, invasive species, and noxious weeds can out-compete and displace
native plant species, thereby negatively altering the appearance, composition, and habitat value of
affected areas. Exotic plant species are plants that were introduced (either intentionally or
unintentionally) and subsequently became established in an area other than that from which their species
originated. Invasive plant species are a subset of exotic species whose introduction can cause harm to the
environment, human health, or economic interests (UG, 2009). A noxious weed is any plant designated
by a federal, state, or county government as injurious to public health, agriculture, recreation, wildlife, or
property (Sheley et al., 1999). Invasive plants can be noxious weeds, but they also include plants that are
not native to this country or the area where they are growing (DOI, 2010). There were 20 exotic,
invasive, and/or noxious plant species identified within the Project area during field surveys in 2014;
these are listed in table 4.5.3-1.

Regulation of invasive species is conducted at the federal level by the USDA’s Natural Resource
Conservation Service and at the state level, by the Mississippi Bureau of Plant Industry. Both of the
aforementioned agencies publish unique Noxious Weeds Lists. Of the 20 exotic plant species identified
within the Project area, two are on Mississippi’s Noxious Weed List (cogongrass and Chinese tallow).
Cogongrass is also listed on the Federal Noxious Weed List due to its aggressive weedy habit in other
countries (Byrd and Bryson, 1999; MDAC, 2014; USDA, 2014).
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TABLE 4.5.3-1

Exotic Plants, Invasive Species, and Noxious Weeds Identified within the Project Area

Common Name

Scientific Name

Annual bluegrass
Annual rabbit’s-foot grass
Bermuda grass
Black medick
Brazilian vervain
Camphortree
Chinese privet
Chinese tallow a/
Cogon grass al, b/
Little hogweed
Marsh parsley
Matted sandmat
Perennial ryegrass
Prostrate knotweed
Rough cocklebur
Scarlet pimpernel
Spiny sow-thistle
Sweetclover
Torpedo grass
Variable flatsedge

Poa annua

Polypogon monspeliensis
Cynodon dactylon
Medicago lupulina
Verbena brasiliensis
Cinnamomum camphora
Ligustrum sinense
Triadica sebifera
Imperata cylindrica
Portulaca oleracea
Cyclospermum leptophyllum
Chamaesyce serpens
Lolium perenne
Polygonum aviculare
Xanthium strumarium
Lysimachia arvensis
Sonchus asper

Melilotus officinalis
Panicum repens

Cyperus difformis

Sources: MDAC, 2014; USDA, 2014; USDA, 2015
a Included on the Federal Noxious Weeds List
b Included on the Mississippi Noxious Weeds List

Within the Project area, cogongrass was observed growing on mounded dredge spoil south of the
existing Terminal. Cogongrass is native to tropical and subtropical areas of the eastern hemisphere and is
common throughout the coastal regions of the southeastern United States, including Mississippi (Brown,
1944; Hubbard, 1944; Byrd and Bryson, 1999). It produces numerous, tall stems that form thick stands.
Its dense stems and rooting systems allow it to choke out other nearby vegetation (Bryson and Carter,
1993; Byrd and Bryson, 1999).

Chinese tallow was observed along the northern edges of the existing North Marsh Mitigation
Site (see figure 4.4-2). Chinese tallow grows quickly, is drought resistant due to its deep tap root, and
produces large quantities of seeds that are spread by water, birds, and mammals. This species can re-
sprout quickly from crown and root buds when top growth is mechanically removed. Native species are
crowded out once Chinese tallow is established (UF, 2014).

Invasive and/or exotic vegetation can also be introduced to an area by ballast water, and ship
hulls, anchors, and chains. To prevent this from occurring, ships using the Terminal would adhere to the
guidelines listed in the USCG Office of Operation and Environmental Standards Mandatory Practices for
All Vessels with Ballast Tanks on All Waters of the U.S. These guidelines were developed to implement
the provisions of the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 as amended
by the National Invasive Species Act of 1996. The guidelines require vessel operators to:
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e clean ballast tanks regularly;
e rinse anchors during retrieval to remove organisms and sediments at their place of origin;

e remove fouling organisms from hull, piping, and tanks on a regular basis and dispose of any
removed substances in accordance with federal, state, and local regulations;

e maintain a vessel-specific ballast water management plan; and

e train vessel personnel in ballast water management and treatment procedures.

The guidelines also include reporting and record-keeping requirements regarding their
implementation. Copies of the reports must be send to the USCG and maintained on the vessel for at
least 2 years (COE, 2015).

There is also the potential for a Project-related spread of invasive and/or exotic species during the
creation of the tidal marsh as part of the proposed compensatory wetland mitigation. Sediment fill to
create the wetland would be excavated from the COE Tombigbee Project. Sediments could contain
nuisance vegetation; however, Gulf LNG would monitor the site for the establishment of nuisance
vegetation during and after development of the site in a manner consistent with the guidelines and
recommendations from the COE, the MDMR, and other applicable regulatory agencies. If needed, Gulf
LNG would develop a plan to remove the nuisance species using mechanical or chemical methods. The
use of herbicides would be subject to the approval from the Mississippi Department of Agriculture and
Commerce.

Gulf LNG would also work with the COE to monitor the overall success of marsh establishment.
The marsh’s success would be monitored and assessed according to Gulf LNG’s Procedures and Gulf
LNG’s Project Mitigation Plan Jackson County, Mississippi, which require annual site inspections for
five years and a report at the end of those five years documenting the success of revegetation. Should any
of the wetlands not be revegetated, Gulf LNG would consult a professional wetland ecologist and
implement a remediation plan. In addition, mitigation success and monitoring requirements would be
requirements of and stipulated in any COE-approved mitigation plan. If problems with vegetation were
observed at the site during monitoring, Gulf LNG would develop a solution and take corrective actions as
soon as practicable. Corrective actions could include removal of nuisance vegetation by physical removal
or other approved removal methods, replanting dead or dying vegetation, sand replenishment, and
improved signage to deter people from disturbing the site.

Based on adherence with the vessel guidelines regarding ballast water and noxious weeds,
implementation of Gulf LNG’s Procedures and Gulf LNG’s Project Mitigation Plan Jackson County,
Mississippi at the proposed wetland mitigation site, we conclude that the potential spread of noxious or
invasive weed would be effectively minimized or mitigated.

4.5.4 Vegetation Communities of Special Concern

A population of Carolina grasswort was observed within the Project area at the existing North
Mitigation Area. Carolina grasswort is listed as a species of concern in Mississippi, but is not regulated at
the federal or state level. The area in which this population is located would be permanently filled for
Project operations; therefore, unless it is protected from Project activities, or moved to a different
location, this population would be eliminated during the vegetation removal phase of Project construction.
On August 27, 2018, the Mississippi Museum of Natural Science (MMNS) recommended the Carolina
grasswort populations be transplanted to a location containing similar habitat prior to construction
activities. Therefore, in section 4.7 we are recommending Gulf LNG work with MMNS to develop
protocol to transplant the Carolina grasswort populations to a location containing similar habitat prior to
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construction activities. Potential impacts on plants of special concern and their habitats are further
discussed in section 4.7.2.

4.6 WILDLIFE AND AQUATIC RESOURCES
4.6.1 General Wildlife Resources

The wildlife habitat types in the Project area are characteristic of the vegetative communities and
land use types present and include open uplands, upland forest, EEM wetlands, PEM wetlands, PFO
wetlands, the BCDMMS, open water, and industrial/commercial land. We identified wildlife habitat
types based on interpretation of aerial photography and Gulf LNG’s field reconnaissance that was
conducted in 2014 and 2015.

4.6.1.1 Terminal Expansion
Existing Wildlife Habitat

Wildlife habitats at the Terminal Expansion site, which includes the North and South Supply
Docks and associated heavy haul roads, consist of EEM wetlands, PEM wetlands, the BCDMMS, open
upland, and open water. Aquatic wildlife resources are discussed in section 4.6.2. Federal and state
protected species are discussed in section 4.7.

Wetland habitats at the Terminal Expansion site can provide habitat for waterfowl, wading birds,
raptors, mammals, reptiles, and amphibians. Typical wildlife associated with these wetland types include
muskrat, American mink, raccoon, opossum, several species of heron, great egret, clapper rail, purple
gallinule, belted kingfisher, northern harrier, Mississippi diamondback terrapin, American alligator, Gulf
salt marsh snake, cottonmouth, American green tree frog, American bullfrog, and southern leopard frog
(BVA, 1985; Gulf of Mexico Research Laboratory, 1973). Invasive species, such as nutria, also occur in
these wetland types (USDA, 2017). Some of the affected wetlands at the Terminal Expansion site are
portions of two existing mitigation areas that were created as part of the mitigation for wetland impacts
due to construction of the existing Terminal. The North and South Marsh Mitigation Areas are
components of tidal marsh systems (see figure 4.4-2). During the biological surveys conducted by Gulf
LNG, several species of exotic and/or invasive vegetative species were observed in marsh habitat within
the boundaries of the Terminal Expansion site. Section 4.4 provides a more detailed discussion of
affected wetlands, and section 4.5.3 addresses exotic and/or invasive plant species.

Gulf LNG would use about 46 acres of the 135-acre BCDMMS for the Terminal Expansion.
Gulf LNG did not perform wildlife and habitat surveys at the BCDMMS due to safety concerns.
However, the BCDMMS does not contain any established wildlife habitat due to its use as a dredged
material placement site. Therefore, while marginal wildlife habitat may establish itself between disposal
events, it would be destroyed during the next sediment deposition event. Typical animal species that
could occur on the BCDMMS include rock pigeons, mourning doves, house sparrows, brown rats, mice,
raccoons, and opossums.

Open upland consists primarily of mixed species of grasses, forbs, and shrubs. Wildlife
associated with these areas includes mammals such as the white-tailed deer, cotton rat, cottontail rabbit,
raccoon, opossum, and harvest mouse. Bird species include the northern mockingbird, northern cardinal,
brown thrasher, blue jay, song sparrow, Carolina wren, and northern bobwhite. Reptiles and amphibians
include several species of tree frogs, the southern toad, southern black racer, gray ratsnake, eastern
diamondback rattlesnake, and eastern box turtle.
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Open water habitat at the Terminal Expansion site includes nearshore areas as well as deeper,
offshore waters that would be crossed by vessels calling on the Terminal. Several species of shorebirds,
wading birds, and waterfow]l have been observed in and along open water habitat at the Terminal
Expansion site, including the American oystercatcher, killdeer, tri-colored heron, snowy egret, greater
scaup, and blue-winged teal (BVA, 1985; FERC, 2006).

Much of the habitat at the Terminal Expansion site has been previously disturbed. About 10.6
acres of the Terminal Expansion site would be sited on previously developed industrial/commercial land
within the existing Terminal’s footprint. The majority of the Terminal Expansion site that is outside the
existing Terminal footprint would be within the BCDMMS and was previously disturbed by placement of
dredged material. Nearshore and offshore open water habitat associated with the Terminal Expansion is
subject to regular disturbance due to anthropogenic activities (e.g., construction activities, shipping,
fishing) and severe weather (e.g., hurricanes).

Some species of terrestrial wildlife at the Terminal Expansion site have commercial, recreational,
and/or aesthetic value. Hunting, trapping, and bird watching all involve wildlife species found at the site.
However, these activities are not typically conducted at the Project site due to low-quality habitat and
restricted or prohibited access. Therefore, the Project is not expected to impact these wildlife values.

Wildlife Resources Impacts and Mitigation

Construction and operation of the Terminal Expansion would result in permanent alteration of the
wildlife habitat types listed above. Construction of the Terminal Expansion facilities would affect 132.2
acres and operation would affect 129.7 acres. Of the affected acreage, about 81 acres are potential
terrestrial wildlife habitat, including 31.1 acres wetlands (including 3.1 acres within the flare exclusion
zone), 46.4 acres of the BCDMMS, and 3.5 acres of open upland.® Land uses at the Terminal Expansion
site are discussed in section 4.8. Gulf LNG would convert 77.9 acres of terrestrial wildlife habitat
affected during construction of the Terminal Expansion to industrial land (see table 4.5.1-1).

During construction of the Terminal Expansion, Gulf LNG would clear vegetation and grade and
fill the site, including the heavy haul roads, to the design specifications. This would reduce cover,
nesting, and foraging habitat for some species and may result in mortality of less mobile forms of
wildlife, such as small rodents and reptiles. Other more mobile wildlife, such as birds and larger
mammals, would be expected to leave the area as construction activities approach. These animals may
relocate into similar habitats nearby; however, if there is a lack of adequate habitat to support the
additional animals adjacent to or near the site, they may be forced into suboptimal habitat and/or
increased densities, which could lower reproductive success and survival.

Of the 81 acres that would be affected by the Project, 3.1 acres of EEM wetlands would be
located outside of the Project boundary but within the flare exclusion zone (see figures 2.0-1 and 4.4-1).
Potential impacts on all wetlands within the flare exclusion zone would occur only when flaring occurs,
but the impact would be considered permanent for mitigation purposes. As stated in the August 2018
Gulf LNG Liquefaction Project Mitigation Plan Jackson County, Mississippi, Gulf LNG proposes on-site,
in-kind mitigation of about 50-acres of open water located to the south of the existing Terminal adjacent
to Bayou Casotte. The area would be filled using sediment from the COE Tombigbee Project to create
tidal marsh wetland, which would mitigate the loss of wetland wildlife habitat. A more detailed
discussion of compensatory mitigation for wetland impacts is provided in section 4.4.3.

¢ Numbers are rounded to the nearest tenth of a decimal point. As a result, the totals may not reflect the sum of the addends.
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The 430-foot-high flare tower at the southeast corner of the Terminal Expansion site could pose a
hazard to birds (see figure 2.0-1). The primary hazard is the potential for avian collision with the
structure, especially at night when the tower would be lighted. To the extent practicable, Gulf LNG
would use measures from the 2013 U.S. Fish and Wildlife Revised Voluntary Guidelines for
Communication Tower Design, Siting, Construction, Operation, Retrofitting, and Decommissioning
(FWS Communication Tower Guidelines; FWS, 2013) to develop a design that would reduce the
likelihood for avian collisions while minimizing potential impacts associated with light pollution. Gulf
LNG’s design would include the installation of lights that only meet the minimum requirements for
obstruction avoidance and pilot warning, and omitting the use of guy wires. There is also the potential for
some bird species to use the flare tower as perching and/or nesting sites, which could result in mortality
during a flare event. However, the design of typical flare towers is not conducive to nest building,
because they lack closely spaced support bracings (such as those present on transmission line towers). In
contrast, flare towers have a more open surface with more widely spaced bracings, which makes them less
attractive as nesting sites. Further, for some species that are known to nest on tall structures (e.g., bald
eagle and brown pelican), the flare towers are significantly taller than their preferred nesting sites, and it
is therefore unlikely they would attempt to build nests there. Should it be identified that birds are
attempting to nest on the flare tower, Gulf LNG would work with the MDWFP and the FWS to develop
appropriate mitigation.

As part of the Terminal Expansion, Gulf LNG would construct and use two supply docks (see
figures 2.2-1 and 2.2-2). The North Supply Dock would be a permanent structure used during
construction by Gulf LNG and transferred to the Jackson County Port Authority after construction (see
section 1.4.3). The South Supply Dock would be a temporary, shallow-draft barge loading area, which
would be removed after construction. Both supply docks would require initial dredging to a depth of 12
feet below msl and may require maintenance dredging as often as every 3 years. Open water adjacent to
the supply docks would remain as open water, although public use of the water would be prohibited. In
addition, there is a large amount of similar open water habitat to the west, south, and east of the Terminal
Expansion site to which mobile open water wildlife could relocate. Section 4.6.2 addresses potential
impacts on open water aquatic species.

The majority of the habitats at the Terminal Expansion site have been previously disturbed and
provide limited productive wildlife habitat. Areas adjacent to the Terminal Expansion site are also largely
disturbed with limited wildlife habitat. Some wildlife species may move away from the area during
construction due to the increased noise and activity levels. However, due to current industrial activities
within and around the Terminal Expansion area, most wildlife species in the area are acclimated to these
activities. Therefore, impacts due to operational noise and light, and human activity would not be
significant.

Gulf LNG would conduct all construction activities in accordance with the Gulf LNG Plan and
Gulf LNG Procedures to minimize impacts to the extent practicable. In addition, high-quality tidal marsh
areas would be created as compensatory mitigation for wetland impacts associated with construction and
operation of the Terminal Expansion. The mitigation area would provide habitat for wildlife to offset the
habitat lost due to Project construction and operation. Further, Gulf LNG would incorporate the FWS-
recommended mitigation methods for the flare tower to minimize the potential collision impacts on birds.
Therefore, with adherence to the proposed mitigation measures and given the abundance of suitable
habitat in adjacent areas, we conclude that construction and operation of the Terminal Expansion would
be adequately minimized on wildlife and these impacts would not be significant.
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4.6.1.2 Construction Support Areas
Existing Wildlife Habitat

Gulf LNG would establish six CSAs. Five of the CSAs would be used for parking, staging,
contractor yards, and laydown areas. One CSA, CSA-3 (currently used by Gulf LNG), would be used for
warehousing and equipment storage only; Project-related activities that involve heavy traffic would not be
conducted on this property. All proposed CSAs are in industrial areas that were previously developed and
used for similar activities, either entirely or partially. CSA-3 and CSA-5 contain upland forest and
wetlands. There are 0.4 acre of EEM wetlands and 0.6 acre of upland forest habitat at CSA-3; however,
these areas would be avoided during Project construction and operation. CSA-5 contains 1.3 acres of
PEM wetlands, 6.3 acres of PFO wetlands, and 8.5 acres of upland forest. CSA-1, CSA-2, CSA-4, and
CSA-6 are entirely on developed, industrial/commercial land. Therefore, impacts on wildlife, if any,
would be minimal.

The PEM and PFO wetlands at proposed CSA-5 are at least partially dominated by invasive and
exotic vegetation (BVA, 2014; BVA, 2015). Wildlife species that may occur in these wetlands are the
same as those described in section 4.6.1.1 for wetland habitats at the Terminal Expansion. PFO wetlands
at CSA-5 could also provide habitat for several tree-nesting bird species (e.g., the common yellowthroat,
eastern towhee, and swamp sparrow) and other non-avian animals that use trees to meet various life
requirements (e.g., the gray squirrel and bobcat). Wetlands at CSA-5 are disturbed and fragmented as a
result of irregularly placed fill.

The upland forest at proposed CSA-5 is dominated by slash pine, loblolly pine, and water oak.
Invasive species, such as Chinese tallow, Chinese privet, and cogongrass, were observed during field
surveys. Reptiles and amphibians that may use these areas include several species of tree frogs and
salamanders, the southern toad, black racer, gray ratsnake, eastern diamondback rattlesnake, ground
skink, and eastern box turtle. Mammals include white-tailed deer, bobcat, raccoon, opossum, and gray
fox. A variety of birds may also use these habitats, including the northern mockingbird, northern
cardinal, brown thrasher, and blue jay.

Impacts and Mitigation

The CSA-3 site (which is currently in use by Gulf LNG) would be used ‘as-is’ (i.e., in its existing
condition), and no trees would be cleared. Gulf LNG would use BMPs to avoid and protect the wetlands
and would incorporate the mitigation methods presented in the Gulf LNG Procedures. This would
include installation of exclusion fencing and identification of exclusion boundaries using signage to keep
construction personnel away from the wetlands. As a result, we conclude wetlands at CSA-3 would not
be affected. Because the site is already in use by Gulf LNG as an industrial-use area and no additional
upland forested vegetation would be removed for the Project, it is unlikely that impacts on upland forest
wildlife would occur. Any wildlife present at the site prior to Project activities would have acclimatized
to an industrial setting and would not be significantly impacted by similar activity occurring at the site.

Gulf LNG would remove all vegetation within CSA-5 to permanently convert the site to upland,
industrial/commercial land. This would reduce cover, nesting, and foraging habitat for some species and
may result in mortality of less mobile forms of wildlife, such as small rodents and reptiles. Other more
mobile wildlife, such as birds and larger mammals, would be expected to leave the area during
construction. These animals may relocate into similar habitats nearby; however, if there is a lack of
adequate habitat to support the additional animals adjacent to or near CSA-5, they may be forced into
suboptimal habitat and/or increased densities, which could lower reproductive success and survival. Gulf
LNG would mitigate for the loss of PEM and PFO wetlands at CSA-5 by purchasing freshwater wetland
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mitigation credits (see section 4.4). Therefore, impacts on local wildlife populations during construction
of the CSAs would not be significant.

4.6.1.3 Pipeline Modifications

The proposed sites of the Pipeline Modifications are entirely industrial/commercial land. All
construction activities would be confined to previously disturbed areas, and the modifications would not
result in additional permanent impacts on natural habitat. Construction of the Gulfstream Meter Station
would require extra workspace within adjacent existing right-of-way that would impact 0.1 acre of open
upland. Gulf LNG would restore the area once construction is completed in accordance with the Gulf
LNG Plan. Therefore, impacts on wildlife habitat would not occur as a result of construction or operation
of the Pipeline Modifications.

4.6.14 Unique and Sensitive Wildlife Species

Unique or sensitive wildlife species, such as colonial nesting waterbirds and migratory birds, may
be present in the vicinity of the Project. Federally and state-listed threatened and endangered species and
other species of concern are discussed in section 4.7.

Migratory Birds and Birds of Conservation Concern

Migratory birds are protected under the MBTA and Executive Order 13186. Bald and golden
eagles are also protected under the BGEPA. Bald eagles are further discussed in section 4.7. Executive
Order 13186 was enacted, in part, to ensure that environmental analyses of federal actions evaluate the
impacts of actions and agency plans on migratory birds. It also states that emphasis should be placed on
species of concern, priority habitats, and key risk factors, and it prohibits the take of any migratory bird
without authorization from the FWS. The destruction or disturbance of a migratory bird nest that results
in the loss of eggs or young is also a violation of the MBTA. Many migratory bird species, including
colonial nesting waterbirds, waterfowl, and neotropical songbirds, could be present in the vicinity of the
Project.

On March 30, 2011, the FWS and the Commission entered into an MBTA Memorandum of
Understanding that focuses on avoiding or minimizing adverse impacts on migratory birds and
strengthening migratory bird conservation through enhanced collaboration between the two agencies.
This voluntary MBTA Memorandum of Understanding does not waive legal requirements under the
MBTA, BGEPA, ESA, NGA, or any other statutes, and does not authorize the take of migratory birds.

Migratory birds follow broad routes called “flyways” between summer breeding grounds in
Canada and the United States and winter feeding grounds in Central and South America, and the
Caribbean. In addition, several species migrate from breeding areas in the north to winter along the Gulf
Coast and remain throughout the non-breeding season. Migratory flyways are usually along major rivers,
coastlines, and mountain ranges. The Project is proposed in the Mississippi Flyway, which generally
follows the Mississippi River (National Wildlife Federation, 2014).

In North America, the Mississippi Flyway terminates at the Gulf of Mexico coastline. Almost
half of North America’s bird species spend at least part of their lives along the Mississippi Flyway,
making it one of the continent’s most important waterfowl areas (Audubon, 2015). The Gulf Coast
provides wintering and migration habitat for significant numbers of continental duck and goose
populations that use the Mississippi Flyway. The coastal marshes of Louisiana, Alabama, and Mississippi
regularly hold half of the wintering duck population of the Mississippi Flyway (Manlove et al., 2002).
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Because much of the vegetation in the vicinity of the Project has been previously disturbed, the
area provides marginal habitat for migratory birds. The primary migratory birds using the wetland and
open water habitats include many species of waterfowl and water birds such as greater scaup, lesser
scaup, gadwall, blue-winged teal, green-winged teal, mallard, American widgeon, northern pintail,
American coot, wood duck, mottled duck, hooded merganser, red-breasted merganser, and several species
of egrets and herons (Turcotte and Watts, 1999). Migratory bird species that use upland open and forest
habitats in the vicinity of the Project include the swallow-tailed kite, wood thrush, black-throated green
warbler, and rusty blackbird (FWS, 2008). However, the use of these habitats in the vicinity of the
Project by migratory birds is likely limited due to the proximity to and activity associated with the
existing Terminal and the BCDMMS.

Direct impacts on migratory birds would primarily occur during construction and would result
from clearing, cutting, and removal of existing vegetation at the Terminal Expansion and CSA sites. If
Gulf LNG plans to initiate site preparation at the Terminal Expansion site during the migratory bird
nesting season, potential impacts could include the removal of nesting habitat and the loss of nests, loss of
birds, reduction in productivity, or loss of secondary nesting opportunities. Gulf LNG is working with the
FWS to develop a plan to avoid nesting birds, which could include the use of pre-construction nesting
surveys, nest removal prior to construction, or a combination of the two. In August 2018, Gulf LNG
submitted an updated draft of its Migratory Bird Impact Assessment and Conservation Plan (Migratory
Bird Plan) to the FWS (see appendix J) for additional FWS review and comments. The Migratory Bird
Plan identifies migratory birds likely to be found in the Project area, discusses potential impacts on these
species, and provides impact mitigation strategies such as pre-construction surveys, following FWS
measures for construction of the flare tower, and creation of a wetland mitigation site. However, because
Gulf LNG is continuing consultations with the FWS, we recommend that:

e Prior to construction, Gulf LNG should file with the Secretary its final Migratory Bird
Impact Assessment and Conservation Plan developed in consultation with the FWS.

In response to a 1998 amendment to the Fish and Wildlife Conservation Act, the FWS established
a list of Birds of Conservation Concern (BCC) that, without conservation action, were expected to
become candidate species for listing under the ESA (FWS, 2008). The BCC list includes species of
concern at national, the FWS region, and Bird Conservation Region (BCR) geographic scales. The
Terminal Expansion is located within BCR 27, also known as the Southeastern Coastal Plain habitat
(FWS, 2008). In 2008, the FWS Migratory Bird Management Program provided a complete list of
breeding and non-breeding birds present in this region. There are 54 BCC species included on the FWS’
BCR 27 list, of which 19 are non-breeding in the BCR (FWS, 2008).

The loss of nesting habitat in forested areas at CSA-5 would be avoided if vegetation clearing at
this site was not scheduled to begin until after the nesting of migratory bird and BCC. Should this
schedule be delayed to begin clearing of the site during the nesting season, Gulf LNG would conduct pre-
construction nesting surveys to identify active nests. If active nests are discovered, Gulf LNG would
postpone clearing activities until after the nesting season is complete. We conclude the Project would not
significantly impact nesting migratory birds and BCC. Implementation of the Migratory Bird Impact
Assessment and Conservation Plan and Gulf LNG’s proposed nest avoidance at CSA-5 would further
minimize potential impacts.

Construction and operation of the 430-foot-high flare tower could cause mortality to migratory
bird and BCC due to collisions with the flare tower. Gulf LNG would use measures from the FWS
Communication Tower Guidelines (FWS, 2013) to reduce the likelihood for avian collisions. As a result
of incorporating these measures, we conclude that potential impacts on migratory birds and BCC due to
avian collisions and would be minimized and not significant.
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Flaring may be required to dispose of excess gases during Project construction, maintenance,
startup/shutdown, and upset activities. During a warm startup, flaring may be required for up to 16 hours.
A scheduled shutdown would require a lower level of flaring for several days. It is expected that there
would be one shutdown and one startup each year. We conclude that the temporary and occasional
flaring during construction and the occasional flaring during operation would not result in a significant
impact on migratory birds and BCC passing through the area.

Although construction and operation of the Terminal Expansion would result in the loss of 31.1
acres of wetlands, impacts associated with construction and operation of the Terminal Expansion and
related facilities would be mitigated under the compensatory mitigation stipulations of the Section 404
and Section 10 permits issued by the COE, with separate authorizations and approvals by the MDMR, the
MDEQ, and the Mississippi Secretary of State (see section 4.4.3). The wetland mitigation site would
provide habitat for migratory and BCC waterfowl and wading/water bird species. Although the wetland
mitigation site may not provide useful habitat for a few years, we anticipate that Gulf LNG would comply
with the stipulations of the Section 404 and Section 10 permits, and the mitigation wetlands would
eventually offset the loss of wetland habitat due to construction and operation of the Project. Therefore,
impacts on the abundance of migratory and BCC waterfowl and other water birds due to the permanent
conversion of these habitats would not be significant.

Managed and Sensitive Wildlife Areas

Federal and state reserves and preserves occur in the vicinity of the Project, including the Grand
Bay Savanna Preserve, Grand Bay NERR, Grand Bay National Wildlife Refuge (Grand Bay NWR), and
the Gulf Islands National Seashore. The western boundary of the Grand Bay Savanna Preserve abuts the
eastern edge of the BCDMMS; the Project footprint is about 700 feet west of the boundary. The Grand
Bay NERR and Grand Bay NWR are about 1.5 and 9.0 miles east of the Terminal Expansion site,
respectively. The Gulf Islands National Seashore is a chain of islands about 6.5 miles south of the
Terminal Expansion site. These special status areas provide habitat for wildlife that is similar to that of
the Terminal Expansion site (FERC, 2006). Due to the distances of these special status areas, they would
not be directly affected by construction or operation of the Project.

Currently, there is industrial activity at the Chevron refinery adjacent to and north of the Grand
Bay Savanna Preserve as well as at the BCDMMS adjacent to and west of the Preserve, and at the
existing Terminal. As a result, wildlife within the reserve is likely accustomed to the noise and human
activity associated with those sites, and we do not anticipate that wildlife using the habitats of the reserve
would be affected by the noise and human activity of the Terminal Expansion. However, some wildlife
species may move away from the area during construction due to the increased noise and activity levels.
Gulf LNG would implement the Gulf LNG Plan and Gulf LNG Procedures to further minimize impacts.

4.6.1.5 Conclusion

We conclude that constructing and operating the Project would not significantly affect wildlife at
population levels. Gulf LNG would minimize impacts on wildlife and habitat by following the measures
outlined in the Gulf LNG Plan and Gulf LNG Procedures and other BMPs. Gulf LNG would further
minimize impacts by implementing their Migratory Bird Plan, which we recommended above that Gulf
LNG finalize prior to construction.
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4.6.2 Aquatic Resources
4.6.2.1 Terminal Expansion
Existing Aquatic Resources

Surface waters that would be affected by construction of the Terminal Expansion (which includes
the two supply docks and associated heavy haul roads) consist of subtidal and intertidal estuarine
environments that support an estuarine fishery. Table 4.6.2-1 lists the typical commercial and
recreational fish species that may exist at or near the Terminal Expansion site. Impacts on sensitive
fisheries, such as brown and white shrimp, red drum, reef fishes, and EFH are described in section 4.6.3.
Impacts on surface waters due to construction and operation of the Terminal Expansion are discussed in
section 4.3.2. Impacts on commercial and recreational fishing as a result of Project construction and
operation are discussed in section 4.8.4.

TABLE 4.6.2-1

Commercial and Recreational Fish Species Likely to Occur in the Vicinity of the Project

Common Name Scientific Name Classification a/
Blue crab Callinectes sapidus Estuarine/ Recreational/ Commercial
Brown shrimp Farfantepenaeus aztecus Estuarine/ Commercial
White shrimp Litopenaeus setiferus Estuarine/ Commercial
Atlantic croaker Micropogonias undulatus Estuarine/ Recreational/ Commercial
Gulf menhaden Brevoortia patronus Estuarine/ Commercial
Sand seatrout Cynoscion arenarius Estuarine/ Recreational/ Commercial
Spot Leiostomus xanthurus Estuarine/ Recreational/ Commercial

a As classified by BVA, 2012.

The aquatic habitat near the proposed supply docks comprises mainly shallow estuarine bottom,
such as unconsolidated subtidal sand flats mixed with silt, clay, and gravel, and is devoid of submerged
aquatic vegetation or oyster reefs. Subtidal soft sediments provide feeding habitat for bottom-dwelling
fish and benthic invertebrates (i.e., invertebrates living on and within the bottom substrate). Additionally,
unconsolidated subtidal habitat has been designated as EFH for brown and white shrimp, red drum, and
reef fishes, which are managed by the Gulf of Mexico Fisheries Management Council (GMFMC) to
promote sound management and harvest of shellfish and fish resources under the MSA (GMFMC, 1998;
see section 4.6.3).

Aquatic Resources Impacts and Mitigation

The Terminal Expansion would include potential impacts associated with the following Project
components: construction and operation of the North and South Supply Docks, including pile driving,
dredging, and noise and light impacts; fill of coastal marsh and creation of the wetland mitigation area;
hydrostatic testing; construction barge operations; ballast water discharge from LNG carriers; alterations
to stormwater drainage; and the potential for an inadvertent release of hazardous materials (such as
petroleum). Gulf LNG is not proposing to increase the currently authorized number of LNG carriers, and
the associated impacts of LNG carrier operation would not change from those addressed in the EIS for the
existing Terminal (FERC, 2006), except for the discharge of ballast water that would be necessary with
the change from an import terminal to an export terminal. Vessels that previously arrived at the existing
Terminal laden with LNG for import would now arrive at the Terminal filled with ballast water that
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would need to be discharged as the vessel is loaded with LNG for export. Therefore, in relation to LNG
vessels, only the potential impacts of ballast water discharge are addressed in this EIS. Those impacts are
addressed below under “Vessel Activity.” Gulf LNG would impact about 15.3 acres of open water, 3.3
acres of PEM wetlands, and 24.7 acres of EEM wetlands during construction, of which 9.1 acres of open
water and all 28 acres of wetlands would be permanently impacted. The COE requested that the emergent
wetland system be addressed as a whole for the purposes of mitigation analysis (this means that PEM and
EEM wetland acreages were combined in calculations because of similar environmental functions). An
additional 3.1 acres of EEM wetlands located in an existing COE-created wetland mitigation area
adjacent to and south of the Terminal Expansion site would be within the flare exclusion zone and would
be impacted by flare activities during operations; these impacts are considered permanent and would be
mitigated as such (see section 4.4.3).

Pile Driving

The North Supply Dock would be T-shaped, measuring 280 feet along the shoreline and
containing a 310-foot-long by 110-foot-wide span extending into Bayou Casotte and oriented
perpendicular to the shoreline (see figure 2.2-1). The South Supply Dock would be trapezoidal-shaped,
measuring 200 feet along the shoreline and extending 40 feet into Bayou Casotte at the dock’s northern
end and 100 feet into Bayou Casotte at the dock’s southern end (see figure 2.2-2). The supply docks
would be constructed in segments beginning at the shoreline. First, Gulf LNG would create an access
berm of granular fill material along the perimeter of the supply docks. The access berm would be used to
support the pile driving crane. The pile driving crane would move from the shoreline onto the access
berm in order to install steel sheet piles that would make up the perimeter of the North and South Supply
Docks. The granular fill material used to create the access berms would remain inside the sheet piles and
become part of the supply docks. Gulf LNG would use an impact-hammer pile driver to install the steel
sheet piling for each supply dock. The sheet piling would be driven to a depth of 31 feet below msl, with
a top elevation of 8 feet above msl. Installation of sheet piling would take place at the same time for both
supply docks (i.e., Gulf LNG would use two pile-drivers concurrently), but installation at the North
Supply Dock would take longer. It is estimated that installation would take 120 days at the North Supply
Dock and 65 days at the South Supply Dock. No mooring dolphins or other pilings would be installed.

Pile driving near and within the Bayou Casotte waters could cause rapid concussive noise and
generate underwater sound pressure waves that could adversely affect nearby marine organisms,
including fish, sea turtles, and marine mammals. Underwater noise levels are commonly referred to as a
ratio of the underwater sound pressure to a common reference pressure of 1 micropascal (uPa) root mean-
square pressure, which is expressed in decibels (dB) of sound intensity as dB referenced to 1 pPa (i.e., dB
re: uPa). According to the currently established standard practice, noise levels are measured at a distance
of 10 meters and within the line of sight of the source (NOAA, 2012). There are insufficient peer-
reviewed reliable data available for determining the noise level that would trigger the onset of behavior
disturbance in fish; however, as a conservative measure, NMFS generally uses 150 dB re: pPa at 10
meters as the threshold for behavior effects on fish species of particular concern, citing that noise levels in
excess of 150 dB re: 1 pPa can cause temporary behavior changes (startle and stress) that could decrease
a fish’s ability to avoid predators. The current interim thresholds protective of injury to fish are 206 dB
re: 1 pPa (peak) and 187 dB re: 1 pPa (cumulative) sound exposure levels for fish 2 grams or greater, and
183 dB re: 1 pPa (cumulative) sound exposure level for fish of less than 2 grams (WSDOT, 2017).

Recent studies suggest an impact hammer installing steel sheet pile would produce a peak sound
pressure level of about 205 dB re: pPa at 10 meters and cumulative sound exposure levels of 178 dB re:
pPa at 10 meters (ICF Jones & Stokes and Illingworth and Rodkin, Inc., 2009). The noise levels would
startle, stress, and potentially cause injury to aquatic organisms in the vicinity. Gulf LNG would follow
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NMFS-recommended BMPs to reduce pile driving-related noise impacts on aquatic organisms, including
the following:

e conduct visual assessments for sea turtles and marine mammals prior to each time pile
driving begins;

o all construction personnel would be responsible for observing water-related activities
to detect the presence of protected species;

o if a sea turtle or marine mammal was seen within 100 yards of the active
construction, operation, or vessel movement, Gulf LNG would implement all
appropriate precautions to ensure its protection, including ceasing operation of any
moving or mechanical construction equipment closer than 50 feet from a sea turtle or
marine mammal and remaining on operational stand-down until the protected species
has departed the Project area of its own volition.

e cmploy a soft-start technique, wherein pile driving begins with low-impact hammering to
produce noise levels above 150 dB re: 1 pPa but below the injury thresholds to drive mobile
aquatic organisms away from the area;

e conduct in-water acoustic noise monitoring to determine the noise impact zone where sound
pressure levels would result in injury to aquatic resources; and

e report any injury to a sea turtle or sturgeon immediately to the NMFS’ Protected Resources
Division (727-824-5312) and the local authorized sea turtle stranding/rescue organization.

These practices would reduce the likelihood that fish or protected species would be exposed to
injury-causing sound levels (Savery and Associates, 2010). Upon completion of the sound-causing
activities, individuals would no longer avoid the area and would likely return. However, because Gulf
LNG has not provided specific details regarding its proposed in-water acoustic monitoring to ensure that
actual noise levels from pile driving would not result in injury to aquatic resources, we recommend that:

e Prior to the end of the draft EIS comment period, Gulf LNG should file with the
Secretary a Pile Driving Mitigation Plan that outlines specific mitigation measures,
including acoustical in-water monitoring, that would be implemented to limit
underwater noise impacts to no more than 183 dB re: 1 pPa.

Dredging

The current depth of the portions of Bayou Casotte proposed for the supply dock basins is too
shallow to safely accommodate barge deliveries. During construction, Gulf LNG would dredge both
supply dock basins to a depth of 12 feet below msl (which would total about 200,000 cy of sediment) to
allow for safe maneuvering and docking of barges and would conduct maintenance dredging as needed to
maintain the dredged depth of the supply dock basins for the duration of Project construction. Based on
sediment accumulation at the existing marine berth, Gulf LNG anticipates maintenance dredging of the
supply dock basins would be necessary about every 3 years. Gulf LNG anticipates that about 10,000 cy
of sediment would accumulate annually at each basin. A hydraulic or clamshell dredge would be used to
remove the sediments, dredging would be of limited duration (7 to 21 days per basin), and Gulf LNG
would consult with NMFS to determine the most appropriate times of year for dredging at the supply
docks to minimize impacts on aquatic organisms. The North Supply Dock would remain in use during
operation. The Port of Pascagoula would take ownership of the North Supply Dock after construction and
would be responsible for maintenance dredging of the dock’s basin during operation. After construction
is completed, Gulf LNG would completely remove the South Supply Dock, including all bulkhead
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backfill materials. The shoreline would be restored and the associated basin would be allowed to revert to
natural bathymetric conditions.

As with pile driving, dredging equipment would cause underwater noise. Depending for dredging
of the supply docks and the access channel for wetland mitigation. The dredged channel would comprise
the footprint of the perimeter berm. Barges would use the dredged channel to access the wetland
mitigation site to deliver rock for the containment berm proposed for its perimeter. Gulf LNG would
store the dredged sediment from the channel in the proposed mitigation site and then replace it in the
dredged channel as the perimeter berm was constructed (i.e., the channel would be filled and rock would
be placed over the just-filled portion of the channel).

Dredging of the supply dock basins and the wetland mitigation site channel would likely increase
turbidity and suspension of solids within the water column. Increases in turbidity can affect the
physiology and behavior of marine organisms. Potential physiological effects include mechanical
abrasion of surface membranes, delayed larval and embryonic development, reduced bivalve pumping
rates, and interference with respiratory functions. Possible behavioral effects from increased turbidity
include interference with feeding for sight-foraging fish and area-avoidance (Berry et al., 2003; COE,
2014; Wenger et al., 2017). Conversely, the reduced visibility of predatory fish could lower vulnerability
to predation for prey species. Turbidity also interferes with light penetration and thus reduces
photosynthetic activity by phytoplankton. Such reductions in primary production would be localized
around the immediate vicinity of the area being actively dredged and would be limited to immediately
following completion of the dredging activities (COE, 2014). The COE (2014) reports that the effects of
temporarily increased levels of suspended sediments due to dredging are comparable to the common
passage of a storm front with high winds and heavy wave action. Increased turbidity is typically confined
to the time during dredging and about 2 to 3 hours after dredging ceases, after which suspended solids
settle to background levels and the water column habitat would be expected to revert to normal conditions
(COE, 2014).

Another potential impact resulting from the suspension of solids in the water column due to
dredging may be the mobilization of contaminated sediments. Contaminants generally adhere to fine-
grained particles, which, when re-suspended, can be ingested by organisms and have potentially toxic
effects (EPA, 1999a; Schoellhamer, 2007). Gulf LNG sampled sediments in the proposed dredging areas
at both supply docks. Analytical testing revealed that the sediments had either no or very low levels of
chemical contaminants (see section 4.2.7). Therefore, adverse impacts on aquatic organisms due to the
resuspension of contaminated sediments are not anticipated.

Excessive nutrient loading from sediment resuspension could have an adverse impact on Bayou
Casotte, because it could cause pronounced increases in the productivity of planktonic algal populations
(Dzialowski et al., 2008; Corbett, 2010). However, because any high-density patches of planktonic
organisms would be readily dispersed by currents (COE, 2014), the effects of additional nutrient loading
would be temporary and restricted to the immediate dredging area.

Generally, the MDEQ accepts that there are no feasible technologies or management practices to
effectively moderate turbidity levels at the dredge source; therefore, the MDEQ allows for a 750-foot
mixing zone surrounding the dredging operation where increased turbidity levels would be expected to
occur (MDEQ, 2007). Beyond the mixing zone, turbidity levels may not exceed background turbidity
levels by more than 50 Nephelometric Turbidity Units (ntu). Background turbidity levels in the vicinity
of the Project are about 15 to 20 ntu (COE, 2014). The COE (2014) reported that dredging conducted
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during the construction of the berthing slip for the existing Terminal’ and other historical dredging
operations in Mississippi Sound did not have turbidity exceedances beyond the mixing zone.
Additionally, Gulf LNG filed a draft Dredging and Disposal Plan with the Commission on August 29,
2018% in which Gulf LNG states it would install and maintain turbidity curtains around the area being
excavated to limit the transport of turbid water beyond the vicinity of the dredging operations. Gulf LNG
is currently engaging in consultations with the COE and the MDEQ as part of the CWA Section 401
application process. As part of this process, Gulf LNG would discuss with the COE and the MDEQ the
practicality and effectiveness of methods for reducing turbidity in the vicinity of dredging operations.
Additionally, the Dredging and Disposal Plan notes that Gulf LNG would monitor dredging-induced
turbidity in accordance with any MDEQ Section 401 certification requirements and report any turbidity
levels that exceeded the limits provided in the permit.

Dredging activities would remove the estuarine bottom sediments used as habitat by some aquatic
species. Benthic organisms, such as mollusks and crustaceans, may experience direct mortality during
dredging, while other more mobile species, such as blue crab, may experience temporary displacement.
Although the dredging-related impacts would be greatest on the benthic community within the dredging
area, impacts on saltwater fish species, such as red drum and spotted seatrout, would also occur, but
would be localized and temporary. Due to the relatively small area of direct impact resulting from the
dredging of the supply dock basins and the access channel between the South Supply Dock and the
compensatory wetland mitigation site (16.4 acres) and the short duration of dredging (less than 6 months),
these species and other similar species would be temporarily displaced and could return upon completion
of dredging. We believe that recolonization in the Project area would commence in a matter of days or
weeks, and these areas would become functional benthic communities similar to pre-dredge conditions or
to adjacent reference locations in about 12 to 18 months (FERC, 2006). Likewise, the Minerals
Management Service (MMS, 2004) reported that although the benthic community would be directly
affected by dredging, these communities generally re-populate within 1 year; therefore, we conclude that
the impacts on the benthic community due to the initial and maintenance dredging of the supply dock
basins would be temporary and minor. We discuss the impacts from the dredging of the compensatory
wetland mitigation site in the Fill of Coastal Marsh section below.

Light

Construction and operation of the supply docks would generate additional light at the Terminal
Expansion. Construction lighting would be temporarily installed at specific locations where ongoing
construction is occurring, and would be removed upon completion. Gulf LNG would direct any nighttime
lighting on the activity being conducted to ensure the safety of workers, which would minimize impacts
on aquatic species. Generally, construction and operational lighting of the supply docks and adjacent
areas would be situated as close as possible to the location needing illumination and directed downward to
minimize light impacts on adjacent areas.

Aquatic species in the area are likely acclimated to the current ambient light, due to the industrial
nature of Bayou Casotte, including light from the existing marine berths in the Project area. Therefore,
impacts on aquatic species due to nighttime lighting during construction and operation would not be
significant when taking into account the proximity of the existing Terminal to the supply docks, the
existing industrial nature of the area, and the lighting that would be used.

7 Gulf LNG dredged about 2.96 million cy for the berthing slip and maneuvering basin for the existing Terminal. About
400,000 cy would be dredged for both supply docks and the barge access channel for the wetland mitigation site.

8 See Attachment No. 3 of accession number 20180829-5060.
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Wetland Impacts

As noted in section 4.4.2.1, construction and operation of the Terminal Expansion would
permanently impact 31.1 acres of wetlands, or coastal marsh, located adjacent to the North and South
Supply Docks and south and east of the existing Terminal. Aquatic habitat within the affected wetland
areas consists mainly of shallow estuarine bottom, such as unconsolidated sand and mud flats, and tidal
wetland vegetation. Subtidal and intertidal substrates provide important foraging habitat for fish and
benthic (bottom-dwelling) organisms that live on and within the sediments (epifauna and infauna), while
wetland vegetation serves as a nursery and source of protection from predation for many aquatic species.

Large benthic species known to inhabit these marshes include the ribbed mussel, American
oyster, hooked mussel, gray-common rangia clam, little surf clam, river snail, marsh periwinkle, salt
marsh snail, mysid shrimp, mud crab, Harris mud crab, heavy marsh crab, stone crab, and lesser blue
crab. Smaller species include nematodes, harpacticoid copepods, kinorhynchs, ostracods, small
polychaetes, and some insect larvae. Fish species commonly found in tidal marshes include the striped
mullet, menhaden, sheepshead minnow, bay anchovy, bayou killifish, inland silverside, chain pipefish,
spotted seatrout, black drum, red drum, and code goby (BVA, 1985).

As noted above and discussed in section 4.4.3, Gulf LNG proposes in-kind compensatory
mitigation for impacts on the wetlands on the Terminal Expansion site. We anticipate that the
compensatory wetland mitigation site, when fully developed, would provide sufficient habitat to offset the
impacts on the habitats of the affected coastal marsh. In addition, there is a substantial amount of coastal
marsh in the vicinity of the affected area, particularly within the nearby Grand Bay Savanna Preserve. As
a result, we conclude that during the development of the compensatory wetland mitigation site, there
would be a localized short-to long-term impact on the aquatic species that use the affected coastal marsh
habitat; however, we expect that it would not be a significant impact, as once the compensatory mitigation
site would be successfully established, the impact on aquatic species would be offset by the habitat
created at the mitigation site. Construction of the compensatory mitigation site would consist of covering
the 50-acre footprint of shallow estuarine bottom with about 323,000 cy of fill and 19,000 cy of stone.
This would contribute to the cumulative loss of shallow water habitat in the Mississippi Sound and
mortality of immobile benthic species within the site footprint would be likely. However, we conclude
that the successful completion of the compensatory wetland mitigation site would adequately offset these
impacts and that impacts would not be significant.

Hydrostatic Testing

Gulf LNG would hydrostatically test non-cryogenic piping and storage tanks to ensure the
integrity of the installed facilities prior to initiating operations. Gulf LNG would use water from the Port
of Pascagoula’s Industrial Water Supply with no additional treatment such as biocides.

Upon completion of hydrostatic testing, Gulf LNG would discharge the hydrostatic test water into
Bayou Casotte through the existing Terminal’s current outfall at the existing berthing area. Discharging
hydrostatic test water could cause localized turbidity and differences in pH and salinity at the end of the
outfall pipe. However, to minimize such potential impacts, Gulf LNG would monitor the hydrostatic test
water prior to discharge and, if necessary, treat it to meet the requirements of Gulf LNG’s NPDES permit
(MSG13). We therefore conclude that impacts on aquatic resources from the discharge of hydrostatic test
water would be temporary and negligible. Hydrostatic testing is discussed in more detail in section
43.2.2.
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Vessel Activity

Gulf LNG would use barges and marine support vessels during construction, and occasionally
during operation, to transport equipment and material to the Terminal Expansion. During operation, LNG
carriers would berth at the existing marine berth, take on LNG while discharging ballast water, and
transport the LNG to customers. The total number of LNG carriers calling on the Terminal would not
exceed the number currently authorized for the existing Terminal. The impacts of LNG carrier transit
were assessed in the EIS for the existing Terminal (FERC, 2006) and are not addressed in this EIS.
Although Gulf LNG has requested authorization to increase the size of LNG carriers permitted to call
upon the Terminal, the existing berthing facility was designed and constructed to accommodate LNG
carriers of the increased size requested by Gulf LNG and the impacts addressed in the EIS for the existing
Terminal and in this EIS would not be substantially affected by vessel size. The potential impacts of
ballast water discharge are addressed below.

Use of the supply docks for delivery of equipment and materials would increase vessel traffic in
the vicinity of the Project (see section 4.9.6 for a discussion of the potential marine traffic impacts). The
barges and support and supply vessels during construction of the Terminal Expansion are slow moving
and do not create substantial wakes and are not expected to substantially increase shoreline erosion,
benthic sediment disturbance, or propeller scouring in the immediate area. However, some benthic
sediment disturbance or propeller scouring could occur as a result of propeller wash from tugboats
maneuvering barges as they approach or depart from the supply docks. We expect these effects would be
intermittent and temporary.

Underwater noise generated by large vessels calling on the supply docks is estimated to be
between 180 and 190 dB re: 1 puPa at 1 meter and would attenuate rapidly with distance (CEDA, 2011).
Noise would be greatest during vessel transport to and from the supply docks. However, noise would
attenuate rapidly as the vessels pass, and aquatic species would be subjected to the noise for only a short
period of time. Vessels moored at the docks would produce noise during engine start-up and idling.
Idling noise would be lower as the propeller would not be in use. Noise levels of vessels calling on the
supply docks would be similar to the noise currently generated by vessels transiting Bayou Casotte.
Based on these considerations, we conclude that adverse impacts of increased noise on aquatic species
due to barge and support vessel traffic would be intermittent and consistent with current vessel traffic
noise occurring in proximity to the Terminal Expansion and would not be significant. Therefore, we
conclude that impacts on aquatic species due to increased barge and support vessel traffic during
construction and operation would be short-term and minor.

Although non-native species are not uncommon in the Mississippi Sound, barges and support
vessels using the supply docks during construction and operation could inadvertently introduce new
invasive species to the area. However, those vessels would not discharge ballast water and would
primarily be local vessels and the potential for invasive species introduction via hull attachment on these
vessels would be negligible. Therefore, we do not anticipate impacts associated with the introduction of
invasive species during construction of the Terminal Expansion.

During operation of the Terminal Expansion, LNG carriers would need to discharge ballast water
at the existing marine berth while taking on LNG. Discharge volumes would range between about 9.7
million gallons and 23.0 million gallons, depending on the size of the vessel. As noted in section 4.3.2.2,
the impact of the discharge on water quality would be localized and temporary. Likewise, the effects of
the localized changes in water quality on fish and invertebrate species would also be minimal (FERC,
2015). The ballast water discharges would typically occur over a non-continuous period of about 30
hours at a rate of about 29 cfs. The discharged ballast water would be expected to mix with the
surrounding water column relatively quickly given the proximity of the marine berth to the mouth of the
Pascagoula River, which has an average outflow of about 14,746 cfs, and its exposure to outflow from
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Bayou Casotte and wind and tidal driven currents of the Mississippi Sound (COE, 2014). Furthermore, as
estuarine species, fishes and invertebrates common to coastal Mississippi are generally tolerant of
fluctuating environmental conditions (Elliott and Quintino, 2007). Therefore, we conclude that impacts
on local fish and invertebrate populations would be minimal and temporary, but would occur for the life
of the Project.

Ballast water is regarded as a major source for introducing invasive species to coastal areas
(Bailey, 2015). Consequently, LNG captains must comply with the ballast water management and
discharge requirements of both the USCG (33 CFR 151.2030; see also section 4.5.3) and the EPA (EPA,
2013b). All LNG carriers would use a USCG-approved Ballast Water Management System, which may
include either ballast water exchange in the open ocean or ultra-violet light or chemical treatments
(biocides) to destroy aquatic organisms in the ballast water. These regulations offer several options for
ballast water management and are intended to limit the concentrations of organisms in ballast water
discharges. In addition, the EPA regulates effluent discharge and requires actions such as training,
management plans and practices, treatment measures, and monitoring, testing, and reporting
requirements. All LNG carriers calling on the Terminal Expansion would be required to obtain a Vessel
General Permit from the EPA, which, in part, regulates ballast water discharges under the authority of the
NPDES permitting program (EPA, 2013b). Therefore, we conclude that the introduction of exotic species
due to the discharge of ballast water from the LNG carriers would be minimized.

Further, if biocides were included as part of a ballast water management technique, the
concentration of residual biocides in the ballast water discharge would be required by the Vessel General
Permit to meet or exceed regulatory limits for environmental compliance; therefore, we conclude that
impacts on aquatic resources from residual biocides in ballast water discharges, if used, would be minor.

Scouring of the benthic surface is another potential impact of ballast water discharge. Ballast
water would be discharged by pumps regulated to maintain proper equilibrium with the volume of LNG
being loaded onto the LNG carrier and would not be rapidly discharged. In addition, ballast water would
be discharged horizontally, either through fittings located near the bottom of each side of the hull of the
LNG carrier or through valves located above the waterline. In either instance, based on conservative
calculations following Ervine and Flavey (1987), the force of the discharged water would be expected to
dissipate prior to reaching the benthic surface at 42 feet below msl (the depth of the existing marine
berth).

LNG carriers would also withdraw water at the marine berth periodically to cool their boilers.
Depending on the engine type, LNG carriers would take in between 15 and 42 million gallons of water for
engine cooling while at the berth. The withdrawn water would be subsequently discharged back into
Bayou Casotte. The potential impacts of a localized increase in water temperature due to the discharging
of cooling water and entrainment of aquatic resources (e.g., the larvae of blue crab, white, brown, and
pink shrimp, and assorted fish species) were assessed in the EIS for the existing Terminal (FERC, 2006)
and are therefore not addressed in this EIS.

Stormwater Management

During construction, Gulf LNG would manage stormwater in accordance with its SWPPP and
updated SPCC Plan (see section 4.3.2.2). During operation, the conversion of land to impervious surface
areas at the Terminal Expansion site would result in an increased volume of stormwater runoff.
Stormwater runoff from Terminal Expansion would be integrated into the existing Terminal’s stormwater
runoff system plus the two new stormwater outfalls (Outfall 003 and 004) which are planned for the
Terminal Expansion. The new outfalls would drain in close proximity to the existing stormwater outfall
(Outfall 002) in the LNG carrier berthing area. Stormwater runoff from areas with a likelihood of oil
contamination (e.g., rotating equipment, lubrication consoles, or transformers) would be curbed or diked
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and the runoff treated through an oil-water separator prior to discharge. As required by Gulf LNG’s
existing NPDES permit, stormwater would be observed and tested prior to discharge. If there is no
visible oil sheen, floating solids, or foam other than trace amounts, and if the pH is between 6.0 and 9.0,
the stormwater would be discharged into Bayou Casotte through the stormwater outfall structure. A pH
meter at the outfall structure automatically tests the stormwater’s pH and does not allow the discharge
pump to engage if the pH is less than 6.0 or more than 9.0. In addition, the sump is fitted with a low
temperature sensor to stop the pump in the event of an LNG release.

During operation, stormwater would be discharged through the existing stormwater outfall and
two new outfalls that would be installed in the vicinity of the existing outfall. The stormwater would be
discharged into Bayou Casotte. The discharges would be similar to but greater in volume than the
discharges from the existing Terminal. The discharges could create temporary and localized changes in
salinity and/or temperature in the area of the outfalls; however, operations would not produce
contaminants such as nutrients or other oxygen demanding elements that would contribute to decreased
dissolved oxygen. All stormwater discharge would be conducted in compliance with Gulf LNG’s
NPDES permit. Impacts from increased stormwater runoff are expected to occur only during storm
events and result in a negligible impact on aquatic resources.

Inadvertent Releases

As described in section 4.3.2.2, Gulf LNG would update the Terminal’s existing SPCC Plan to
include the Terminal Expansion operations, including the supply docks. Gulf LNG would implement the
revised SPCC Plan and the Gulf LNG Plan and Gulf LNG Procedures to minimize the potential for
petroleum or hazardous materials spills from land equipment or vessels berthed at the supply docks
during construction and operation and to avoid or minimize impacts if a spill were to occur. Based on the
implementation of these procedures by Gulf LNG, we conclude that it is not likely that there would be a
significant impact on aquatic species due to an inadvertent release from the Terminal Expansion.

4.6.2.2 Construction Support Areas

One of the six construction support areas, CSA-3, would be adjacent to tidal wetlands connected
to Bayou Casotte. However, Gulf LNG would follow appropriate BMPs, such as installing exclusion
fencing, to avoid any impacts on the wetlands and any aquatic resources that may be using them during
Project activities. Impacts on the wetlands could result from an inadvertent spill at the site but, as noted
in section 4.4.2.3, Gulf LNG would implement its revised SPCC Plan and its Gulf LNG Plan and Gulf
LNG Procedures to minimize the potential for petroleum or hazardous materials spills from equipment at
the site and to avoid or minimize impacts if a spill were to occur. Based on the implementation of these
procedures by Gulf LNG, we conclude that it is not likely that there would be a significant impact on
aquatic species related to the use of the CSAs.

4.6.2.3 Pipeline Modifications
Existing Aquatic Resources

Gulf LNG would not impact waterbodies by constructing and operating the Pipeline
Modifications.

4.6.3 Essential Fish Habitat

The MSA, as amended in 1996, was established, along with other goals, to promote the protection
of EFH for projects requiring federal permits, licenses, or other authorities and that affect or have the
potential to affect such habitat. EFH is defined in the MSA as those waters and substrate necessary to fish
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for spawning, breeding, feeding, or growth to maturity. All estuaries and estuarine habitats in the
northern Gulf of Mexico are considered EFH (GMFMC, 1998).

Federal agencies that authorize, fund, or undertake activities that may adversely impact EFH must
consult with NMFS. Although absolute criteria have not been established for conducting EFH
consultations, NMFS recommends consolidated EFH consultations with interagency coordination
procedures required by other statutes, such as NEPA and the ESA, to reduce duplication and improve
efficiency. Generally, the EFH consultation process includes the following steps:

e Notification — The action agency should clearly state the process being used for EFH
consultations (e.g., incorporating EFH consultation into the EIS);

e EFH Assessment — The action agency should prepare an EFH Assessment that includes both
identification of affected EFH and an assessment of impacts. Specifically, the EFH should
include a description of the proposed action; an analysis of the effects (including cumulative
effects) of the proposed action on EFH, the managed fish species, and major prey species; the
federal agency’s views regarding the effects of the action on EFH; and proposed mitigation, if
applicable;

e EFH Conservation Recommendations — After reviewing the EFH Assessment, NMFS would
provide recommendations to the action agency regarding measures that can be taken by that
agency to conserve EFH; and

e Agency Response — The action agency must respond to NMFS within 30 days of receiving
recommendations from NMFS. The response must include a description of measures
proposed by the agency for avoiding, mitigating, or offsetting the impact of the activity on
EFH.

Only impacts associated with the proposed construction and operation of the Terminal Expansion
are discussed in this section. The FERC staff previously prepared an EIS and BA to assess construction
and operation impacts from the existing Terminal on EFH and EFH species (FERC, 2006). As a part of
those environmental documents, the FERC staff consulted with NMFS regarding dredging the berthing
area, accidental releases of LNG, and the number of LNG carriers and transit routes. We determined and
NMFS agreed that based on the implementation of conservation measures and the compensatory
mitigation plan developed by Gulf LNG, no substantial adverse impacts on EFH or EFH species would
occur due to construction and operation of the existing Terminal. With the exception of impacts caused
by ballast water discharge from the LNG carriers, the impacts of LNG carriers and their transit on EFH
and EFH species were addressed in that assessment. Therefore, they are not addressed in this EIS.
Impacts on EFH and EFH species due to ballast water discharge are discussed in section 4.6.3.

The FERC proposes to incorporate EFH consultations for the Terminal Expansion with the
interagency coordination procedures required under NEPA. As such, we are requesting that NMFS
consider the EIS as initiation of EFH consultation.

4.6.3.1 Characterization of Essential Fish Habitat

Construction and operation of the Project could impact EFH for brown shrimp, white shrimp,
gray snapper, lane snapper, red drum, Spanish mackerel, Atlantic sharpnose shark, blacknose shark,
blacktip shark, bonnethead shark, bull shark, finetooth shark, giant hammerhead shark, scalloped
hammerhead shark, spinner shark, and tiger shark (see table 4.6.3-1) (GMFMC 1998; GMFMC, 2004;
GMFMC, 2005; NMFS 2009).
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A full EFH Assessment has been prepared for the Project, which outlines life history information,
and relative abundance of all species with EFH identified in the Project area. Potential impacts and
conservation measures to avoid and/or minimize impacts are also included in the assessment. The EFH
Assessment has been included as appendix C.

TABLE 4.6.3-1

Essential Fish Habitat Species Potentially Affected by the Terminal Expansion a/

Common Name Scientific Name Life Stages in Estuarine Habitat
Brown shrimp Penaeus aztecus Post-larval, early juvenile
White shrimp Penaeus setiferus Post-larval, early juvenile
Gray snapper Lutjanus griseus Adult
Lane snapper Lutjanus synagris Adult
Red drum Sciaenops ocellatus Larval , post-larval, early juvenile, adult
Spanish mackerel Scomberomorus maculatus Early juvenile, late juvenile, adult
Atlantic sharpnose shark Rhizoprionodon terraenovae Neonate, juvenile, adult
Blacknose shark Carcharhinus acronotus Adult
Blacktip shark Carcharhinus limbatus Neonate, juvenile, adult
Bonnethead shark Sphyrna tiburo Neonate, juvenile, adult
Bull shark Carcharhinus leucas Neonate, juvenile, adult
Finetooth shark Carcharhinus isodon Neonate, juvenile, adult
Great hammerhead shark Sphyrna mokarran Neonate, juvenile, adult
Scalloped hammerhead shark Sphyrna lewini Neonate, juvenile, adult
Spinner shark Carcharhinus brevipinna Juvenile
Tiger shark Galeocerdo cuvieri Juvenile

a Data from GMFMC, 1998; GMFMC, 2004; GMFMC, 2005; NMFS, 2009

4.6.3.2 Essential Fish Habitat Impacts and Mitigation

Sixteen EFH species could potentially be affected by construction and operation of the Terminal
Expansion (see table 4.6.3-1). Dredging and constructing the supply dock basins, filling the tidal marsh,
dredging the wetland mitigation site access channel, and covering soft bottom sediment to construct the
wetland mitigation site have the potential to affect EFH or EFH species.

Dredging would temporarily increase suspended sediment and thus turbidity in the water column,
which would result in a temporary lowering of the water quality within a localized area surrounding
dredging activities (see section 4.3.2.2). As discussed in section 4.6.2, increases in turbidity can
adversely affect fish physiology and behavior, resulting in less healthy individuals, reductions in fertility,
and reduced foraging (Berry et al., 2003; COE, 2014; Wenger et al., 2017). However, turbidity levels are
not expected to rise substantially above ambient conditions or exceed MDEQ limits relative to ambient
conditions (COE, 2014). Further, the COE (2014) reported that the effects of temporarily increased levels
of suspended sediments due to dredging would be comparable to the common passage of a storm front
with high winds and heavy wave action. The COE (2014) also reported that increased turbidity is
typically confined to the time during dredging and about 2 to 3 hours after dredging ceases; after that time
period, suspended solids settle to background levels and the water column habitat would be expected to
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revert to normal conditions. Nonetheless, Gulf LNG filed a draft Dredging and Disposal Plan with the
Commission on August 29, 2018” in which Gulf LNG states it would install and maintain turbidity
curtains around the area being excavated to limit the transport of turbid water beyond the vicinity of the
dredging operations. Additionally, the Dredging and Disposal Plan notes that Gulf LNG would monitor
dredging-induced turbidity in accordance with any COE Section 401 permit requirements and report any
turbidity levels that exceed limits provided in the permit. Therefore, we conclude the increase in turbidity
due to dredging of the supply docks would be minor, temporary, and localized to the area immediately
surrounding the supply docks.

One or more life stages of any of the 16 managed EFH species may be present during the period
of active dredging. However, a hydraulic or clamshell dredge would be used to remove the sediments,
dredging would be of limited duration (less than 6 months), and Gulf LNG would consult with NMFS to
determine the most appropriate times of year for dredging at the supply docks to minimize impacts on
EFH. Based on those measures and the ambient conditions of marine waters in the area to be dredged, we
conclude that the impacts of dredging on EFH or EFH species in the water column would be temporary
and minor.

Dredging of the supply dock basins and the wetland mitigation site access channel may also
affect EFH or EFH species through removal of the upper portion of estuarine benthic habitat. After
completion of dredging, the direct mortality of the benthic community in the dredged area would result in
reduced species richness, species abundance, and biomass in the area. This would reduce the amount of
prey available for EFH species within the area of the supply docks. However, aquatic invertebrates
common to this habitat would rapidly recolonize the disturbed areas after completion of dredging, as these
species take advantage of unoccupied space in newly exposed sediments through natural processes and
rapid population growth (MMS, 2004). We conclude that, based on published data (e.g., Applied
Biology, Inc., 1979; Blake et al., 1996; MMS, 2004; Hammer et al., 2005) both the initial dredging and
the maintenance dredging would result in temporary to short-term impacts on the benthic community that
would not be substantial and that the EFH species could forage in other nearby EFH areas and return to
the supply dock areas after repopulation of the prey base. As a result, the impacts on EFH species would
be minor, localized, and temporary.

The Terminal Expansion would permanently impact intertidal vegetated habitat through the fill of
about 28 acres of EEM/PEM wetlands and the inclusion of 3.1 acres of EEM wetlands within the flare
exclusion zone. Brown and white shrimp, gray snapper, and red drum may all be present in the
vegetation and tidal channels of the wetlands. Brown and white shrimp may also serve as prey for other
EFH species, such as coastal pelagic fish (e.g., shark and mackerel). Tidal wetlands also provide foraging
and nursery habitat for ecologically and economically important fisheries species such as the blue crab
and Gulf menhaden. We do not anticipate significant adverse impacts on the EFH species at the
population level given the presence of unaffected tidal wetlands in the vicinity of the Terminal Expansion,
including between the existing marine berth and the North Supply Dock and as part of the Grand Bay
Savanna Preserve immediately to the east. In addition, completion of the compensatory wetland
mitigation site adjacent to the Terminal Expansion site would offset the loss of wetland function caused
by the filling of the tidal marsh. As a result, we conclude that impacts on intertidal vegetative EFH would
be short- to long-term and would not be significant.

Construction of the wetland mitigation site would result in the permanent loss of about 50 acres
of soft bottom sediment EFH. It is likely that benthic fauna such as polychaetes and oligochaetes would
be buried during construction, resulting in a loss of prey available for EFH species in the vicinity of the
mitigation site. However, we do not anticipate substantial adverse impacts on the EFH species given the

9 See Attachment No. 3 of accession number 20180829-5060.
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abundance of soft bottom habitat that is characteristic of the Mississippi Sound east and west of the
mitigation site, which is inhabited by the same types of prey species that would be lost as a result of the
construction of the wetland mitigation site. In addition to prey species, one or more life stages of any of
the 16 managed EFH species may be present in the vicinity of the mitigation site during the period of
construction when the habitat would be filled. However most of these species are mobile enough to avoid
the construction activities. As a result, we conclude that there would be no substantial adverse impacts on
EFH species. Additionally, the mitigation site itself is intended in part to compensate for any impacts on
EFH and EFH species that may result as part of its creation.

Dredging and the installation of the pilings for the supply docks would also cause underwater
noise. Depending on the sound frequency and intensity associated with these activities, this could cause a
change in aquatic species behavior in proximity to each supply dock area or could cause species to avoid
the area. As discussed in section 4.6.2, underwater noise levels are commonly referred to as a ratio of the
underwater sound pressure to a common reference (i.e., dB re: 1 puPa). Peak noise levels underwater
during dredging would be expected to be between 171 and 186 dB re: 1 yPa at 1 meter and would
attenuate rapidly with distance (CEDA, 2011). Peak noise levels underwater during impact pile driving
would be expected to be about 205 dB re: 1 uP. These levels could exceed the threshold for startle, stress,
injury, and mortality on species. Gulf LNG would follow NMFS-recommended BMPs to reduce noise
impacts on aquatic species; however, EFH species behavior may still be impacted. The NMFS BMPs
would likely prompt these species to move out of the area temporarily during construction and return once
underwater noise-generating activities cease (FERC, 2016). In section 4.6.2.1, we recommend that Gulf
LNG file a Pile Driving Mitigation Plan that outlines specific mitigation measures, including acoustical
in-water monitoring, that would be implemented to limit underwater noise impacts to no more than
183 dB re: 1 puPa. In addition, aquatic resources within the Project area are likely accustomed to regular
fluctuations in noise from nearby industrial activity and maintenance dredging. Therefore, we conclude
that adverse impacts on EFH species due to noise would be temporary, localized, and minor.

The increase in barge and barge-support vessel traffic at and near the supply docks during
construction would result in a short-term increase in vessel traffic and noise in the area. During
operation, barges and their support vessels would only deliver supplies when necessary or to facilitate
maintenance dredging at the supply docks. Barge movements and the movements of support vessels and
other supply vessels are not expected to substantially increase shoreline erosion, benthic sediment
disturbance, or prop scarring in the immediate area, primarily because the vessels are slow moving and do
not create substantial wakes (FERC, 2016). Some benthic sediment disturbance could occur when the
barges are offloading at the supply docks; however, the major increase in barge traffic would be short-
term. Underwater noise generated by large vessels calling on the supply docks is estimated to be between
180 and 190 dB re: 1 pPa at 1 meter and would attenuate rapidly with distance (CEDA, 2011). Noise
would be greatest during vessel transport to and from the supply docks (i.e., when the vessels were
underway with propellers engaged). However, noise would attenuate rapidly as the vessels passed and
aquatic species would be subjected to the noise for only a short period of time. Vessels moored at the
docks would produce noise during engine start-up and idling. Idling noise would be lower as the
propeller would not be in use. Noise levels of vessels calling on the supply docks would be similar to the
noise currently generated by vessels transiting Bayou Casotte. Based on these considerations, we
conclude there would be no adverse impacts of increased noise on EFH and EFH species, given that barge
and support vessel traffic would be consistent with current vessel traffic noise occurring in proximity to
the Terminal Expansion.

During construction and operation of the supply docks, lighting would be installed to illuminate
work areas and for the safety of workers. Gulf LNG would direct lighting at the supply docks on the
construction activity being conducted and the general safety lighting would consist of down-lighting to
minimize impacts on aquatic species. Artificial lighting over coastal waters has been shown to attract
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both juvenile fishes and larger predators (Keenan et al., 2007; Becker et al., 2013). Illumination of waters
adjacent to the supply docks may be detrimental to juvenile fishes that may otherwise be able to avoid
predation under natural circumstances. However, aquatic species in the area are likely acclimated to the
current ambient light from the existing Terminal, including lighting on the existing marine berth, and the
industrial nature of Bayou Casotte. Therefore, adverse impacts on EFH species due to nighttime lighting
would not be substantial. Although the juvenile EFH fish species present in the area could be drawn to
light that shines on waters outside the work areas and may thereby be subject to increased predation, we
conclude that there would not be substantial adverse impacts at the population level.

Hydrostatic testing of the Terminal Expansion non-cryogenic piping and storage tanks would use
water withdrawn from the Port of Pascagoula’s Industrial Water Supply and not directly from Bayou
Casotte; therefore, no impacts on EFH would result from water intake for this purpose. Discharge of the
freshwater hydrostatic test water could cause minor localized turbidity and changes in salinity and
temperature at the end of the outfall pipe. Gulf LNG would not add any chemicals or biocides to the test
water and would conduct discharges in accordance with its NPDES permit (MSG13). As a result, we do
not anticipate that there would be any substantial adverse impacts on EFH or EFH species due to these
discharges. Section 4.3.2 provides additional information on hydrostatic testing for the proposed
Terminal Expansion.

Gulf LNG would implement the revised SPCC Plan and the Gulf LNG Plan and Gulf LNG
Procedures to minimize the potential for petroleum or hazardous materials spills from land equipment or
vessels berthed at the supply docks during construction and operation and to avoid or minimize impacts if
a spill were to occur. Implementation of these procedures would minimize response time and ensure
appropriate cleanup actions are taken in the event of a spill. Therefore, we conclude there would not
likely be a substantial adverse impact on EFH or EFH species.

During operation, the conversion of land to impervious surface areas at the Terminal Expansion
site would result in an increased volume of stormwater runoff. Stormwater runoff from the Terminal
Expansion would be discharged through the existing stormwater outfall and two new outfalls that would
be installed in the vicinity of the existing outfall. The stormwater would be discharged into Bayou
Casotte. Stormwater runoff from areas with a likelihood of oil contamination would be curbed or diked
and the runoff treated through an oil-water separator prior to discharge. Stormwater runoff with a low
likelihood of oil contamination would be discharged directly. As required by the existing NPDES permit,
stormwater would be observed and tested prior to discharge. If there were no visible oil sheen, floating
solids, or foam other than trace amounts, and if the pH was between 6.0 and 9.0, the stormwater would be
discharged into Bayou Casotte through the stormwater outfall structure.

Discharge volumes would be similar to but greater than discharge volumes from the existing
Terminal. The discharges could create temporary and localized changes in salinity and/or temperature, in
the area of the outfalls; however, these changes would be similar to those from the discharges from the
existing Terminal, and it is likely that the EFH species and prey in the vicinity of the Project are
acclimated to such conditions. Operations would not produce contaminants such as nutrients or other
oxygen demanding elements that would contribute to decreased dissolved oxygen. As a result, we
conclude that there would be no substantial adverse impact on EFH or EFH species as a result of the
discharge of stormwater runoff.

During operation of the Terminal Expansion, LNG carriers would discharge ballast water at the
existing marine berth while taking on LNG. Impacts on water quality, such as changes in salinity,
temperature, or dissolved oxygen, resulting from the discharged ballast water would be localized and
temporary. Likewise, the effects of the localized changes in water quality on EFH species and prey
would also be minimal (FERC, 2015). The discharged ballast water would be expected to mix with the
surrounding water column relatively quickly given the proximity of the marine berth to the mouth of the
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Pascagoula River and its exposure to outflow from Bayou Casotte and wind and tidal driven currents of
the Mississippi Sound (COE, 2014). Furthermore, as estuarine species, fishes, and invertebrates common
to coastal Mississippi are generally tolerant of fluctuating environmental conditions (Elliott and Quintino,
2007). Therefore, we conclude that there would be no substantial adverse impacts on EFH or EFH
species as a result of the ballast water discharge.

Ballast water is regarded as a major source for introducing invasive species to coastal areas
(Bailey, 2015). Consequently, LNG captains must comply with the ballast water management and
discharge requirements of both the USCG (33 CFR 151.2030) and EPA (EPA, 2013b). These regulations
offer several options for ballast water management and are intended to limit the concentrations of
organisms in ballast water discharges. EPA regulates effluent discharge and requires actions such as
training, management plans and practices, treatment measures, and monitoring, testing, and reporting
requirements. All LNG carriers calling on the Terminal Expansion would be required to obtain a Vessel
General Permit from EPA, which, in part, regulates ballast water discharges under the authority of the
NPDES permitting program. Therefore, we conclude that there would be no significant adverse impacts
on EFH or EFH species due to the introduction of exotic species resulting from the discharge of ballast
water. Further, if biocides were included as part of a ballast water management technique, the
concentration of residual biocides in the ballast water discharge would be required by the Vessel General
Permit to meet or exceed regulatory limits for environmental compliance; therefore we conclude there
would be no substantial adverse impacts on EFH or EFH species due to residual biocides in ballast water
discharges.

Scouring of the benthic surface is another potential impact of ballast water discharge. Ballast
water would be discharged by pumps regulated to maintain proper equilibrium with the volume of LNG
being loaded onto the LNG carrier and would not be rapidly discharged. In addition, ballast water would
be discharged horizontally, either through fittings located near the bottom of each side of the hull of the
LNG carrier or through valves located above the waterline. In either instance, based on conservative
calculations following Ervine and Flavey (1987), the force of the discharged water would be expected to
dissipate prior to reaching the benthic surface at 42 feet below msl. Therefore, we conclude there would
be no substantial adverse impacts on EFH.

4.6.3.3 Essential Fish Habitat Conclusions

Construction of the Terminal Expansion and the wetland mitigation site would involve permanent
conversion of about 9.4 acres and short-term conversion of about 6.2 acres of shallow estuarine benthic
habitat to deeper subtidal habitat and permanent conversion of about 50 acres of shallow estuarine habitat
to intertidal vegetation habitat. This would result in direct mortality to benthic organisms. Construction
and operation of the Terminal Expansion would also result in the permanent loss of 27.8 acres of EEM
wetlands and 3.2 acres of PEM. However, the relatively small areas of estuarine water column and
benthic habitat EFH impacted by construction and operation of the supply docks and construction of the
mitigation site would be minor in consideration of the amount of similar habitat available in the vicinity
of the Project, and Gulf LNG would offset the function of the impacted intertidal vegetative habitat by
establishing the wetland mitigation site adjacent to the Terminal Expansion.

The depth to which the shallow estuarine benthic habitat would be dredged (12 feet below msl)
would be generally shallow enough to prevent the onset of hypoxic conditions and subsequent permanent
changes to benthic species diversity and total biomass (COE, 2014). At 12 feet below msl, the supply
dock basins would be expected to recolonize with soft bottom benthic organisms soon after completion of
dredging, thus providing a similar prey base for EFH species as the adjacent and nearby non-dredged
areas (MMS, 2004). This temporary impact, as well as elevated water column turbidity levels, would re-
occur with maintenance dredging, which would likely occur every 3 years. These events represent a
minor increase in the already episodic nature of impacted benthic habitat and elevated turbidity due to
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relatively frequent maintenance dredging throughout Bayou Casotte and at the existing marine berth (the
COE [2014] noted that maintenance dredging occurs within Bayou Casotte every 12 months).

Potential impacts on brown and white shrimp would be primarily limited to the post-larval and
juvenile stages, as both stages occur in estuaries similar to the habitat present at the supply docks and
wetland mitigation site. Adult stages of the species may also be present, but as most shrimp species
approach adulthood, they migrate to deeper offshore waters. White shrimp may be present in inshore
estuaries year-round, while brown shrimp are generally only present in estuaries between March and
November. Direct mortality could occur during active dredging or during the creation of the wetland
mitigation site; however, individuals are mobile and many could avoid the dredging and construction
areas. Until conditions are conducive for repopulation after completion of dredging, individuals could use
areas with suitable EFH in the vicinity of the Terminal Expansion. Impacts from each of the construction
activities discussed above are expected to be localized and temporary to short-term, as would impacts on
the prey species of brown and white shrimp and their EFH. We do not anticipate any substantial adverse
impacts on white or brown shrimp.

Various life stages of the gray snapper, lane snapper, red drum, Spanish mackerel and Atlantic
sharpnose, blacknose, blacktip, bull, bonnethead, finetooth, hammerhead, spinner, and tiger sharks could
be present in the vicinity of the Terminal Expansion during construction and operation. Direct mortality
could occur during active dredging, pile driving, or creation of the wetland mitigation site, but individuals
would likely avoid the area during construction. Prey of these species in the water column or in the
benthos may be impacted by construction activities; however, as discussed above, the impacts would be
temporary to short-term, as prey species would be expected to return to the water column after
construction, and benthic prey would be expected to rapidly recolonize the dredged areas. In the interim,
given the mobility of each of these managed species, individuals would be able to readily use other
suitable EFH in the vicinity of the Terminal Expansion. In addition, potential impacts from each of the
construction activities discussed above and potential impacts due to use of the North Supply Dock during
operation would be temporary to short-term or, in the case of the wetland mitigation site, would result in
new EFH. Therefore, we do not anticipate any substantial adverse impacts on gray snapper, lane snapper,
red drum, Spanish mackerel, or Atlantic sharpnose, blacknose, blacktip, bull, bonnethead, finetooth,
hammerhead, spinner, or tiger sharks.

Based on this information, we conclude that effects on EFH and EFH species in and near the
construction area of the Terminal Expansion would be localized and temporary to short-term, particularly
with respect to the regular industrial use of Bayou Casotte and Mississippi Sound in the vicinity of the
Terminal Expansion. Further, creation of new tidal marsh on Mississippi Sound as mitigation for the tidal
wetlands that would be lost due to the Terminal Expansion would provide additional habitat for EFH
species. Therefore, the Terminal Expansion would not have a substantial adverse impact on EFH or EFH
species in the area.
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4.7 THREATENED, ENDANGERED, AND OTHER SPECIAL STATUS SPECIES

Special status species are those species for which federal or state agencies afford an additional
level of protection by law, regulation, or policy. Included in this category are federally listed and
federally proposed species that are protected under the ESA, as amended, or are considered as candidates
for such listing by the FWS or the NMFS, and those species that are state-listed as threatened,
endangered, or other special status.

Federal agencies, in consultation with the FWS, are required by Section 7(a)(2) of the ESA to
ensure that any action authorized, funded, or carried out by the agency would not jeopardize the continued
existence of a federally listed threatened or endangered, or a species proposed for listing. As the lead
federal agency, the FERC is responsible for the Section 7 consultation process with the FWS. The lead
agency is required to consult with the FWS and/or the NMFS to determine whether any federally listed
endangered or threatened species or any of their designated critical habitats are in the vicinity of the
Project, and to determine the proposed action’s potential effects on those species or critical habitats.
‘Critical habitat’ is a term used in the ESA to refer to specific geographic areas that are essential for the
conservation of a threatened or endangered species and that may require special management and
protection (FWS, 2014).

For actions involving major construction activities with the potential to affect listed species or
critical habitats, the federal agency must prepare a BA for those species that may be affected. As the lead
agency, the FERC must submit its BA to the FWS and/or the NMFS and, if it is determined that the
action may adversely affect a federally listed species, the FERC must submit a request for formal
consultation to comply with Section 7 of the ESA. In response, the FWS and the NMFS would issue a
Biological Opinion as to whether or not the federal action would likely adversely affect or jeopardize the
continued existence of a listed species, or result in the destruction or adverse modification of designated
critical habitat. To comply with Section 7 of the ESA, we prepared a BA for this Project (see appendix
B). Gulf LNG does not propose to change the currently authorized number of LNG carriers for Project
operations, and we addressed the effect of LNG carrier transit on threatened and endangered species in
our EIS for the existing Terminal (FERC, 2006).

To assist in compliance with Section 7 of the ESA, Gulf LNG, acting as the FERC’s non-federal
representative, initiated informal consultation with the FWS (Mississippi Ecological Services Field
Office) and the NMFS (Habitat Conservation Division, Panama City, Florida!®) on April 18, 2014,
regarding federally listed and other special status species. Gulf LNG also consulted with the MDWFP
regarding state-listed or other special status species or habitat with the potential to be affected by
construction and operation of the Project.

These consultations, along with information collected by Gulf LNG during literature reviews and
field surveys of the Project area, were used to create a list of 42 federal or state-protected, listed,
candidate, or special status species with the potential to occur within the vicinity of the Project, including
parts of the Gulf of Mexico that would be traversed by Project shipping traffic (see table 4.7-1).
Pedestrian wildlife and protected habitat surveys were conducted concurrently with wetland delineations
between June 2014 and August 2014; open water habitat was not surveyed. No federal or state-listed
threatened, endangered, candidate, or special status species were observed during field surveys.
However, two piping plovers were observed incidentally during a separate site visit in December 2014.
Gulf LNG submitted the results of its field surveys to the FWS and the NMFS.

10 NMEFS consultations were initiated with the Panama City, Florida office in 2014. However, due to staffing changes the

Southeast Regional Office located in St. Petersburg, Florida is reviewing the Project.
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TABLE 4.7-1

Federal, Candidate, and State-listed Species with the Potential to Occur in within the Vicinity of the Project a/

Survey Federal State State Jurisdiction
Common Name Scientific Name Method Status Status Rank (Agency) b/ Determination and Comments

Amphibians

One-toed Amphiuma pholeter Pedestrian NL E S1 MDWFP No Impacts Suitable habitat is not present within the Project

Amphiuma area. No individuals were observed during surveys.

Dusky (Mississippi) Rana sevosa Pedestrian E E S1 FWS No Effect. Suitable habitat is not present within the Project area.

Gopher Frog No individuals were observed during surveys.

Terrestrial Reptiles

Rainbow Snake Farancia Pedestrian NL E S2 MDWFP No Impacts. Suitable habitat is not present within the Project

erytrogramma area. No individuals were observed during surveys.

Gopher Tortoise Gopherus Pedestrian T E S2 FWS No Effect. Suitable habitat is not present within the Project area.

polyphemus No individuals were observed during surveys.

Black Pine Snake Pituophis Pedestrian T E S2 FWS No Effect. Suitable habitat is not present within the Project area.

melanoleucus No individuals were observed during surveys.
lodingi

Eastern Indigo Drymarchon Pedestrian T E SX FWS No Effect. Suitable habitat is not present within the Project area.

Snake couperi No individuals were observed during surveys.

Yellow-blotched Graptemys Pedestrian T E S2 FWS No Effect. Suitable habitat is not present within the Project area.

Map Turtle flavimaculata No individuals were observed during surveys.

Alabama Red- Psuedemys Pedestrian E E S1 FWS Not Likely to Adversely Affect. Suitable habitat is present within

bellied Turtle alabamensis the Project area, but no individuals were observed during
surveys.

Birds

Snowy Plover Charadrius nivosus Pedestrian NL E S2 MDWFP Impacts Would Not be Significant. Suitable habitat is present
within the Project area, but no individuals were observed during
surveys.

Rufa Red Knot Calidris canutus Pedestrian T NL S2N FWS Not Likely to Adversely Affect. Suitable foraging habitat is

rufa present at the Terminal Expansion site. No individuals were
observed during surveys.

Piping Plover Charadrius Pedestrian E E S2N FWS Not Likely to Adversely Affect. Suitable foraging habitat is

melodus present within the Project area, and two foraging individuals
were observed at the Terminal Expansion site in December
2014.

Peregrine Falcon Falco peregrinus Pedestrian DL E S1N MDWFP Impacts Would Not be Significant. Suitable foraging habitat may
be present at the Terminal Expansion site, but no individuals
were observed during surveys.

Mississippi Sandhill  Grus canadensis Pedestrian E E S1 FWS No Effect. Suitable habitat is not present within the Project area.

Crane

pulla

No individuals were observed during surveys.
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TABLE 4.7-1

Federal, Candidate, and State-listed Species with the Potential to Occur in within the Vicinity of the Project a/

Survey Federal State State Jurisdiction
Common Name Scientific Name Method Status Status Rank (Agency) b/ Determination and Comments
Bald Eagle ¢/ Haliaeetus Pedestrian DL NL NL FWS Impacts Would Not be Significant. Suitable habitat is present at
leucocephalus the Terminal Expansion site, but no individuals were observed
during surveys.
Wood Stork Mycteria Pedestrian T E S2N FWS Not Likely to Adversely Affect. Suitable foraging habitat may be
americana present within the Project area, but no individuals were observed
during surveys.

Brown Pelican Pelicanus Pedestrian DL E S1N MDWFP Impacts Would Not be Significant. Suitable roosting and loafing

occidentalis habitat is present within the Project area, but no individuals were
observed during surveys.

Red-cockaded Picoides borealis Pedestrian E E S1 FWS No Effect. Suitable habitat is not present within the Project area.

Woodpecker No individuals were observed during surveys.

Least Tern Sternula antillarum Pedestrian E NL NL FWS Not Likely to Adversely Affect. Suitable foraging habitat may be
present within the Project area, but no individuals were observed
during surveys.

Interior Least Tern Sterna antillarum Pedestrian E E S2B FWS Not Likely to Adversely Affect. Suitable foraging habitat may be

d/ athalassos present within the Project area. No individuals were observed
during surveys.

Bewick’s wren Thryomanes Pedestrian NL E S2S3B MDWFP No Impacts. Suitable habitat is not present within the Project

bewickii area. No individuals were observed during surveys.

Mammals

West Indian Trichechus Pedestrian T E S1N FWS Not Likely to Adversely Affect. Suitable habitat is not present

Manatee manatus within the Project area, but this species could occur as a
transient.

Louisiana Black Ursus americanus Pedestrian T E S1 FWS No Effect. Suitable habitat is not present within the Project area.

Bear luteolus No individuals were observed during surveys.

Blue Whale Balaenoptera NA E NL NL NMFS Not Likely to Adversely Affect. Suitable habitat may be present

musculus within the Project area, but this species is unlikely to occur in the
Gulf of Mexico.

Bryde’s Whale Balaenoptera edeni NA UR NL NL NMFS Project would not contribute to a trend toward federal listing.
Suitable habitat is present within the Project area.

Sperm Whale Physeter NA E NL NL NMFS Not Likely to Adversely Affect. Suitable habitat is present within

macrocephalus the Project area.

Fin Whale Balaenoptera NA E NL NL NMFS Not Likely to Adversely Affect. Suitable habitat may be present

physalus within the Project area, but this species is unlikely to occur in the

Gulf of Mexico.




§L¥

sa102d§ smpig [p102dg

TABLE 4.7-1

Federal, Candidate, and State-listed Species with the Potential to Occur in within the Vicinity of the Project a/

Survey Federal State State Jurisdiction
Common Name Scientific Name Method Status Status Rank (Agency) b/ Determination and Comments
Humpback Whale Megaptera NA E NL NL NMFS Not Likely to Adversely Affect. Suitable habitat may be present
novaeangliae within the Project area, but this species is unlikely to occur in the
Gulf of Mexico.
Sei Whale Balaenoptera NA E NL NL NMFS Not Likely to Adversely Affect. Suitable habitat may be present
borealis within the Project area, but this species is unlikely to occur in the
Gulf of Mexico.
North Atlantic Right  Eubalaena glacialis NA E NL NL NMFS No Effect. Suitable habitat is not present within the Project area.
Whale Records of this species occurring in the Gulf of Mexico are
attributed to anomalies, occasional animals, or the use of historic
data that are no longer accurate.
Fish
Gulf Sturgeon Acipenser NA e/ T E S1 FWS and Not Likely to Adversely Affect. Critical habitat would be
oxyrinchus desotoi NMFS impacted by wetland mitigation.
Saltmarsh Fundulus jenkinsi NA UR NL NL FWS Project would not contribute to a trend toward federal listing.
Topminnow Suitable habitat is present at the Terminal Expansion site.
Pearl Darter Percina aurora NA T E S1 FWS No Effect. Suitable habitat is not present within the Project area.
Smalltooth sawfish  Pristis pectinata NA E NL NL FWS and Not Likely to Adversely Affect. Suitable habitat is not present
NMFS within the Project area, but juveniles of this species could occur
as transients.
Sea Turtles
Kemp’s Ridley Sea  Lepidochelys NA E E S1N FWS and Not Likely to Adversely Affect. Suitable foraging habitat is
Turtle kempii NMFS present within the Project area. There is no known nesting
habitat in Mississippi.
Green Sea Turtle f/  Chelonia mydas NA T E SNA FWS and Not Likely to Adversely Affect. Suitable foraging habitat is
NMFS present within the Project area. There is no known nesting
habitat in Mississippi.
Loggerhead Sea Caretta NA T E S1B, FWS and Not Likely to Adversely Affect. Suitable foraging habitat is
Turtle SNA NMFS present within the Project area.
Leatherback Sea Dermochelys NA E E SNA FWS and Not Likely to Adversely Affect. Suitable foraging habitat is
Turtle coriacea NMFS present within the Project area. There is no known nesting
habitat in Mississippi.
Hawksbill Sea Eretmochelys NA E E SNA FWS and Not Likely to Adversely Affect. Suitable foraging habitat is not
Turtle imbricata NMFS present within the vicinity of the Terminal Expansion site, but the

species could occur along LNG vessel transit routes.
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TABLE 4.7-1

Federal, Candidate, and State-listed Species with the Potential to Occur in within the Vicinity of the Project a/

Survey Federal State State Jurisdiction
Common Name Scientific Name Method Status Status Rank (Agency) b/ Determination and Comments
Plants
Louisiana Quillwort  Isoetes Pedestrian E E S2 FWS No Effect. Suitable habitat is not present within the Project area.
louisianensis No individuals were observed during surveys.
Coastal Physalis Pedestrian NL NL S3S4 MDWFP No Impacts. Suitable habitat is not present within the Project
Groundcherry angustifolia area. No individuals were observed during surveys.
Bottlebrush Aristida spiciformis Pedestrian NL NL S1 MDWFP No Impacts. Suitable habitat may be present within the Project
Threeawn area. However, no individuals were observed during surveys,
and this species is listed as ‘extirpated’ or ‘potentially extirpated’
in Jackson County.
Carolina Grasswort  Lilaeopsis Pedestrian NL NL S2S83 MDWFP Impacts Would Not be Significant. A population is located at the
carolinensis Terminal Expansion.

Sources: FWS, 2018; MNHP, 2011; MNHP, 2015; NatureServe, 2015; MDWFP, 2018

The area being considered includes offshore portions of the Gulf of Mexico through which LNG carriers would typically travel for Project-related activities.
All species with a state rank are also under the jurisdiction of the MDWFP.

This species is protected under the BGEPA.

The federal and state listing information for the interior least tern applies to interior populations nesting along the Mississippi River only.

Gulf sturgeon habitat surveys were conducted in 2005 at the existing Terminal site.

The green sea turtle is federally threatened, with the exception of breeding colony populations in Florida and the Pacific coast of Mexico, which are federally endangered.
E — Endangered

NL — Not Listed

T — Threatened

DL - Delisted due to Recovery

UR - Under Review

S1 — Critically imperiled in Mississippi because of extreme rarity (5 or fewer occurrences or very few remaining individuals or acres) or because of some factor(s) making it
vulnerable to extirpation

S2 — Imperiled in Mississippi because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some factor(s) making it vulnerable to extirpation
SX — Presumed extinct

S3 — Vulnerable in Mississippi (about 21 to 100 occurrences)

S4 — Apparently secure

N — Non-breeding

B — Breeding

SNA — State rank is not applicable, because the element is not a suitable target for conservation

SZ — Zero occurrences in the state
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We have reviewed the information submitted by Gulf LNG, performed our own research, and
consulted directly with the FWS and the NMFS. Of the 42 initially identified species, 16 would not be
affected by the Project and thus are not addressed further in this EIS. The remaining 26 species with the
potential to occur in the Project area are listed in table 4.7-1 and discussed below.

4.7.1 Federally Listed Threatened and Endangered Species

A total of 19 federally protected species, and 2 species that are under federal review, have the
potential to occur in the vicinity of the Project (see table 4.7-1). Of these 21 species, 8 are under the
jurisdiction of the FWS, 6 are under the jurisdiction of the NMFS, and 7 (Gulf sturgeon, smalltooth
sawfish, and 5 sea turtles species) live in habitats that fall within an area where both services manage the
species.

A full BA has been prepared for the Project, which outlines life history information, and relative
abundance of species with the potential to occur in the Project area. Potential impacts and conservation
measures to avoid and/or minimize impacts are also included in the BA. The BA has been included as
appendix B of this EIS.

Based on the limited amount of available habitat in the area, the temporary or short-term nature of
the construction impacts for the Project, and the mitigation measures proposed, we believe that the Project
is not likely to adversely affect the 19 federally listed species and would not contribute to a trend toward
federal listing for the 2 species under federal review. However, as we have not completed Section 7 ESA
consultation with FWS/NMFS, we recommend that:

¢  Gulf LNG should not begin construction activities until:

a. FERC staff receives comments from the FWS and NMFS regarding the proposed
action;

b. FERC staff completes ESA Section 7 consultation with the FWS and NMFS; and

¢. Gulf LNG has received written notification from the Director of OEP that
construction or use of mitigation may begin.

4.7.2 State-listed and Special Status Species

In addition to the federally listed species above, three birds (snowy plover, peregrine falcon, and
brown pelican), one plant species of state concern (Carolina grasswort), and one special status species
(bald eagle) occur within 2 miles of the Project facility sites and could be affected by the Project
(MDWEFP, 2014; see table 4.7-1). The life histories and potential impacts on these species are discussed
below. The MDWFP identified eight species of state concern during correspondence in 2014 that have
since been removed from the agency’s Listed Species of Mississippi publication (MNHP, 2015). Because
these species are not federally or state-protected and are no longer ranked as Mississippi species of
concern, they are not included in this discussion. Based on review of available literature, the results of
field surveys, and coordination with agency personnel, it is not likely that any of the other state-listed or
special status species for Jackson County would frequently inhabit the Project sites.

4.7.2.1 Snowy Plover

The snowy plover is a small shorebird that prefers barren to sparsely vegetated sand beaches, dry
salt flats in lagoons, dredge spoils deposited on beach or dune habitat, levees and flats at salt-evaporation
ponds, river bars, reservoirs, and ponds. It is present across several continents, but in North America, it
occurs only along the Gulf of Mexico and Pacific coastlines and scattered inland sites from Saskatchewan
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to California and Texas. Breeding populations have likely decreased on the Gulf of Mexico coast since
late 1800s due to habitat alteration and increased recreational use of beaches. They are year-round
residents along the Mississippi shoreline (Ridgely et al., 2003; NatureServe, 2015). This species has a
Mississippi state ranking of S2, which indicates that the species is imperiled in Mississippi, making it
vulnerable to extirpation (see table 4.7-1).

Suitable foraging and nesting habitat exists at the Terminal Expansion site, but no individuals
were observed during field surveys. This species is highly mobile and would likely avoid the area during
construction, unless it is nesting. Gulf LNG has committed to working with the FWS and MDWFP to
develop a plan to avoid nesting birds, which would include the use of pre-construction nesting surveys,
nest removal prior to construction, or a combination of the two. Due to the mobility of this species, Gulf
LNG’s commitment to avoid nesting birds, and the lack of sightings in the Project area, we believe the
Project would not significantly impact the snowy plover.

4.7.2.2 Peregrine Falcon

The peregrine falcon is the largest falcon in North America. It is a migratory species that feeds
on medium-sized birds and typically nests on ledges or the faces rocky cliffs (Cornell, 2015; NatureServe,
2015). It is designated as “critically imperiled” in Mississippi (MNHP, 2015).

The peregrine falcon formerly bred from Alaska and Greenland south to Georgia and Baja
California, southern South America, Eurasia, Africa, and Australia. It was at one time absent from much
of the eastern United States and Europe, although populations in eastern North American have rebounded.
There are no records of the peregrine falcon breeding in Mississippi. The species migrates along the Gulf
Coast of Mississippi and may occasionally winter on some of the offshore barrier islands (MDWEFP,
2001).

Cornell (2015) reported that peregrine falcons could forage on shorebirds and waterfowl along
shorelines such as those in the vicinity of the Project. While foraging may be interrupted temporarily as a
result of some construction activities, this is a mobile species, and adjacent habitat provides adequate
alternative foraging habitat. Peregrine falcons perch and nest on tall structures, and it is possible that the
flare tower would be attractive as a perching site. However, the species occurs in the vicinity of the
Project in winter and does not breed in the area (Cornell, 2015); therefore, it is unlikely the flare tower
would be used as a nesting site. Based on these factors, we conclude that the Project would not
significantly impact the peregrine falcon.

4.7.2.3 Brown Pelican

The brown pelican was federally listed as endangered in 1970, because the widespread use of
dichlorodiphenyltrichloroethane (DDT) had thinned eggshells of the brown pelican to the point that
survivorship of eggs was severely decreased. The species was delisted from the FWS Threatened and
Endangered Species list in 2009 due to species recovery; however, it remains state-listed as endangered in
Mississippi (MNHP, 2015). Pelicans usually occur in small flocks in bays, estuaries, and along the coast.

Although suitable brown pelican habitat and foraging areas were observed in the vicinity of the
Project, no rookeries or high quality nesting habitat are present. Potential foraging areas for the brown
pelican exist near the Project area, but Defenders of Wildlife (2010) reported that there were no known
nesting records of brown pelicans in Mississippi, and the MDWFP (2001) reported that pelicans do not
nest in Mississippi but are seen fairly regularly along the Gulf Coast and near the barrier islands. During
biological resources surveys, no pelicans were observed using the habitats of the Terminal Expansion site;
however, brown pelicans were observed foraging close to the existing South Marsh Mitigation Area (see
figure 4.4-2). That area would not be available as habitat during construction of the proposed wetland
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mitigation site and during the early phases of establishment of vegetation on the mitigation site.
However, there is considerable foraging habitat in the vicinity and it is likely that pelicans would use that
habitat during construction of the Terminal Expansion and the wetland mitigation site. As a result of
these considerations, we conclude that the Project would not significantly impact the brown pelican.

4.7.2.4 Bald Eagle

The bald eagle was federally listed as endangered in 1967 primarily because the use of DDT
caused thinning of eggshells and a decrease in egg survivorship. A recovery plan was put in place and the
use of DDT was curtailed, which allowed the bald eagle population to increase significantly. It was
subsequently delisted in 2007 but is still federally protected by the BGEPA, which prohibits the “taking”
of bald eagles, including their parts, nests, or eggs. “Taking” includes disturbance, which means to bother
or agitate a bald eagle to the point of injury, decrease in productivity, or nest abandonment (FWS, 2010).
Bald eagles are not threatened, endangered, or special status species by the state of Mississippi (MNHP,
2015).

The species winters and breeds throughout the United States along waterbodies from Alaska and
northern and western Canada, south to Florida, the Gulf Coast, and Arizona. Pairs nest along the Gulf
Coast near the Mississippi River in the west-central part of the state. During the 1999 nesting season, at
least 25 pairs of bald eagles were monitored in Mississippi (MDWEFP, 2001). In Jackson County, bald
eagles are known to nest on Horn Island, Cat Island, and East Ship Island, which are all offshore barrier
islands between about 9 to 34 miles from the Project sites (COE, 2014).

The Mississippi Sound provides suitable foraging habitat, and it is possible that bald eagles may
occasionally forage in the vicinity of the Terminal Expansion. However, no nesting sites were observed
during surveys, and no suitable nesting habitat can be found in the Project area. It is not likely that bald
eagles would forage during construction or when there is human activity on or near the water during
operation. They would most likely move to nearby areas where there is ample foraging habitat. Bald
eagle nests are typically 50 to 125 feet above the ground and away from heavily developed areas (Cornell,
2015). There is no documentation of bald eagles nesting at greater heights, other than on cliffs, and is
therefore not likely that they would nest on the flare tower (at about 433 feet above msl). Therefore, we
conclude the Project would not significantly impact the bald eagle.

4.7.2.5 Carolina Grasswort

Carolina grasswort is a perennial forb with a native range along the Gulf of Mexico coast and
along the Atlantic coast from Florida, north to Virginia. This species almost always occurs in wetlands
(USDA, 2015). MDWFP (2014) designated it as “vulnerable to imperiled” in Mississippi. During
biological surveys, Gulf LNG observed a small area of Carolina grasswort along the northern edge of the
existing North Marsh Mitigation Area (see figure 4.4-2). Gulf LNG would use this site for parking and
administrative buildings and it would therefore be permanently impacted unless the population of
grasswort on the site is relocated. On August 27, 2018 the MMNS recommended that the Carolina
grasswort populations be transplanted to a similar habitat prior to construction activities.!! We believe
this is a reasonable measure that Gulf LNG could implement to minimize and mitigate for impacts on this
population. Therefore, we recommend that:

e Prior to construction, Gulf LNG should transplant the Carolina grasswort population
along the northern edge of the existing North Marsh Mitigation Area to a similar
habitat using protocols determined in consultation with the MMNS.

1 Accession no. 20180829-5060
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We conclude with implementation of our recommendation, the Project would not significantly
impact the Carolina grasswort.

4.7.2.6 State-Listed and Special Status Species Conclusion

A small population of Carolina grasswort may be impacted by construction and operation of the
Terminal Expansion. However, we recommend Gulf LNG transplant the Carolina grasswort population
to a similar habitat using protocols determined in consultation with the MMNS.

Based on review of available literature, the results of field surveys, and coordination with agency
personnel, it is not likely that any of the other, state-listed or special status species for Jackson County
would frequently inhabit the Project sites.

4.8 LAND USE, RECREATION, AND VISUAL RESOURCES

4.8.1 Land Use

Land use in the vicinity of the Project is generally classified within the following categories:
forested, open land, open water, wetlands, industrial/commercial lands, and the BCDMMS. The
definitions of these land use types are as follows:

e forested — includes upland forests;

e open land — existing utility rights-of-way and upland scrub-shrub;

e open water — water crossings greater than 100 feet;

e wetlands — emergent, scrub-shrub, and forested wetlands;

¢ industrial/commercial — all developed areas, such as roads, railroads, and industrial areas; and

e BCDMMS - land used by the COE Mobile District for placement of dredged materials.

Construction of the Project would require disturbance of about 230.8 acres of land. After
construction, the permanent footprint would encompass about 172.1 acres. The remaining 58.7 acres
would return to pre-construction conditions and uses. Table 4.8.1-1 summarizes the acreages of each land
use type that Gulf LNG would affect during construction and operation of the Project.

4.8.1.1 Terminal Expansion

The Terminal Expansion site is adjacent to the Bayou Casotte Navigation Channel on the
Mississippi Sound at the south end of SH-611 near Pascagoula, Mississippi. Gulf LNG would construct
the Terminal Expansion within and adjacent to its existing Terminal, which abuts the western end of the
Terminal Expansion site. Land uses surrounding and within the expansion site are primarily industrial,
non-forested wetlands, open land, open water, and the BCDMMS. Construction of the facilities
(excluding access roads and heavy haul roads) would require about 112.7 acres, including 2.7 acres of
open land, 24.8 acres of wetlands, 40.3 acres of the BCDMMS, 29.5 acres of industrial land (of which
22.7 acres are within the existing Terminal boundaries), and 15.3 acres of open water. During operation,
the Terminal Expansion would permanently affect 109.6 acres.
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TABLE 4.8.1-1

Land Use Acreages Affected by the Gulf LNG Liquefaction Project a/

Industrial/
Forested Open Land Wetlands Open Water Commercial BCDMMS b/ Total

Facility Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper Cons  Oper
Terminal Expansion ¢/ 0.0 0.0 2.7 2.7 24.8 28.0d/ 15.3 9.1 295 295 40.3 40.3 112.7 109.6
Access Roads e/ 0.0 0.0 0.7 0.7 3.2 3.2 0.0 0.0 10.2 10.2 6.1 6.1 20.1 20.1
Construction Support Areas f/ 8.5 8.5 0.0 0.0 7.6 7.6 0.0 0.0 78.3 26.3 0.0 0.0 94.4 424
Transco/FGT Interconnection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 1.5 0.0
Gulfstream Meter Station 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.6 0.0
Destin Meter Station 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 1.5 0.0
Total 8.5 8.5 3.6 3.5 35.6 38.7 15.3 9.1 1215 65.9 46.4 46.4 230.8 1721

6LF

The numbers in this table have been rounded to the nearest tenth. As a result, the totals may not reflect the sum of the addends.

This land is used by the COE Mobile District for placement of dredged materials.

Includes impacts from the supply docks.

Includes 3.1 acres of emergent wetlands that are outside of the Project boundary, but within the flare exclusion zone.

The access road impacts include the North and South Heavy Haul Roads; all new access roads would be constructed within the boundaries of the Terminal Expansion site.

About 0.4 acre of wetlands and 0.6 acre of forested land in CSA-3 are not included in these totals as these areas would not be impacted and would be avoided during
construction.
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Access Roads

Gulf LNG would use existing public roadways and access roads during construction of the
Terminal Expansion, except for new access roads that would be constructed within the boundaries of the
Terminal Expansion site. In addition, Gulf LNG would demolish a segment of an existing access road
within the boundaries of the existing Terminal. Gulf LNG would also construct heavy haul roads from
the North Supply Dock (0.8 acre) and the South Supply Dock (0.4 acre). When the South Supply Dock is
removed after construction is completed, a portion of the heavy haul road leading to it (0.2 acre) would be
removed, but not fully restored to pre-construction conditions. Construction and use of all access roads
would impact about 20.1 acres during construction and operation.

Construction Support Areas

The Project would require the temporary use of six CSAs for staging, laydown areas, contractor
yards, and parking (see figure 2.2-3). Overall, the use of the CSAs would require a total of 94.4 acres of
land during construction. All CSAs are previously disturbed sites that would utilize existing
industrial/commercial land to the greatest extent possible. Gulf LNG currently uses CSA-3 as part of
operation of the existing Terminal; Gulf LNG would continue the current use of CSA-3 during operation
of the Project, which would affect the same 7.8 acres of industrial/commercial land currently affected.
Both CSA-3 and CSA-5 include wetlands and forested lands within their boundaries. Gulf LNG would
not disturb or alter the wetlands or forested areas within CSA-3. A total of 7.6 acres of wetlands and 8.5
acres of upland forest within CSA-5 would be disturbed during construction to maximize the amount of
useable area. Impacts on forested vegetation would be considered permanent. Additionally, while Gulf
LNG proposes to permanently fill the wetlands at CSA-5, in section 4.4 we are recommending that Gulf
LNG commit to restore the wetlands at CSA-5 to pre-construction conditions following construction in
accordance with the FERC Procedures.

4.8.1.2 Pipeline Modifications

Construction of the Project would require modifications to the Destin Meter Station, Gulfstream
Meter Station, and the Transco/FGT Interconnection. Gulf LNG would install two bypass pipelines at the
Destin and Gulfstream Meter Stations along with the necessary switching valves to allow the existing
metering stations to meter natural gas flow to the Terminal Expansion while retaining the capability to
meter natural gas flow from the existing Terminal. Transco would make modifications to the existing and
jointly owned Transco/FGT Interconnection to permit bi-directional flow. These modifications would be
constructed by Transco and would be reviewed by the FERC under its blanket certificate process.

The Pipeline Modifications would result in 3.5 acres of construction impacts on industrial land
and 0.1 acre of impacts on open land in the existing right-of-way. Impacts would be limited to the
currently fenced areas of the sites or the existing pipeline right-of-way. The areas impacted have gravel
surfaces (with the exception of the 0.1 acre of open land), and after construction, Gulf LNG and Transco
would return all impacted land to pre-construction conditions. Gulf LNG and Transco would use existing
roadways to gain access to the Pipeline Modification sites and would not establish new access roads.

4.8.1.3 Land Use Impacts and Mitigation

Impacts on and mitigation of wetlands are described in section 4.4, while impacts on upland
forest and open land are described in section 4.5 (vegetation). The sections below focus on land uses not
discussed in detail elsewhere in the EIS.
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Existing Rights-of-Way

Terminal Expansion

The existing Terminal is a 33.3-acre facility, of which about 10.6 acres would be modified during
construction of the Project. The remaining 22.7 acres would be used during construction but would
remain unchanged.

Gulf LNG would access the Terminal Expansion site using existing public roadways to access
SH-611 and SH-611 up to the point where it abuts the existing entrance road to the existing Terminal. No
other rights-of-way would be affected by construction or operation of the Terminal Expansion. Gulf LNG
would video all public road access routes to the site before and after construction to ensure all roads are
returned to their pre-existing conditions. No significant impacts on roadways are expected due to
construction or operation of the Project.

Pipeline Modifications

The entire 3.6 acres required for the Pipeline Modifications would be within existing
aboveground facilities or rights-of-way. About 1.5 acres would be within the footprint of the Destin
Meter Station, 0.5 acre would be within the existing footprint of the Gulfstream Meter Station, 0.1 acre
would be within an adjacent existing right-of-way, and about 1.5 acres would be in the footprint of the
Transco/FGT Interconnection.

Open Water

Terminal Expansion

Construction of the Terminal Expansion would impact 15.3 acres of open water during
construction, all of which would be within the Mississippi Sound along the Bayou Casotte Navigation
Channel. The open water impacts would be associated with dredging activities for the North and South
Supply Docks (see section 4.3). Each supply dock may require annual maintenance dredging during
construction, which would result in a periodic impact on open water at the Terminal Expansion.

Once construction is complete, the South Supply Dock would be removed and the 6.2 acres of
open water used for this area would be allowed to revert to its pre-construction condition. The North
Supply Dock would continue to be used during operation of the Terminal Expansion, resulting in periodic
maintenance dredging to maintain the appropriate depth. This would result in a periodic impact on the
9.1 acres of open water associated with the North Supply Dock. As discussed in section 1.4.3, following
construction, ownership of the North Supply Dock would be transferred to the JCPA.

Pipeline Modifications

Construction and operation of the Pipeline Modifications would not affect open water.

Bayou Casotte Dredge Material Management Site

Terminal Expansion

Construction and operation of the Terminal Expansion would impact 46.4 acres of the
BCDMMS, including construction of access roads within the Terminal Expansion site. As discussed in
section 2.2, the BCDMMS is currently used by the COE for placement of dredged materials from
maintenance dredging of the Bayou Casotte Navigation Channel. Gulf LNG would remove material from

4-81 Land Use And Visual Resources



the remaining portion of the BCDMMS to use as fill material to bring the elevation of the Terminal
Expansion site up to the appropriate grade (together with fill from the COE Tombigbee Project) and to
construct the new earthen berm along the northeastern border of the Terminal Expansion site. Excavated
material that would not be satisfactory for use as fill would be disposed of at an authorized disposal site.
Following initial construction of the berm by Gulf LNG, the COE, in order to expand capacity of the
BCDMMS, would extend the berm to a height of 39.2 feet NAVD. The impact on the BCDMMS would
be minor but would last for the duration of the Project.

Pipeline Modifications

Construction and operation of the Pipeline Modifications would not impact the BCDMMS.

Residential Lands

No residential lands occur within 50 feet of the Project. The closest residential areas to the
Terminal Expansion site are about 4.0 miles to the north and about 2.0 miles to the northwest. CSA-3 is
on Louisa Street, a two-lane road adjacent to a residential neighborhood (see figure 2.2-3). The site
would be used for warehousing and equipment storage, which would be similar to its current use and use
during construction of the existing Terminal and pipeline and would not directly impact any residential
properties. The site would not be used for activities that would require heavy traffic, such as parking and
fabrication. Gulf LNG would adhere to all posted weight limits. No impacts are anticipated to residents
in the area of CSA-3. The next closest CSA to a residential area is CSA-6, which is 421 feet from the
Cherokee Forest Park Subdivision. CSAs 1, 2, 4, and 5 are located 3,204 feet; 1,996 feet; 4,104 feet; and
6,228 feet from residential areas respectively. No impacts are anticipated on residential areas from those
CSAs.

4.8.2 Landowner and Easement Requirements
4.8.2.1 Terminal Expansion

The existing Terminal and much of the Terminal Expansion are lands owned by the Port of
Pascagoula and leased from the Port by Gulf LNG. All but 46.4 of the 132.2 acres required for
construction of the Terminal Expansion is being leased from the Port. The remaining 46.4 acres is the
BCDMMS, and Gulf LNG is working with the COE Mobile District and the JCPA to negotiate transfer of
the necessary portion of the BCDMMS to Gulf LNG. At the time of Gulf LNG’s August 29, 2018 filing,
the lease was in draft form.'”> Gulf LNG anticipates executing the lease agreement once the final
investment decision is taken for the Project.

4.8.2.2 Pipeline Modifications

All modifications that would be completed would be within land currently owned by third parties
and within the Gulf LNG easements for the existing Gulf LNG Pipeline facilities. As a result, Gulf LNG
would not require additional easements for the Pipeline Modifications. At the Gulfstream Meter Station,
about 0.1 acre outside the current fence line would be needed for temporary workspace, but this area
would be within the existing right-of-way.

4.8.3 Planned Developments

There are no existing or known planned developments at or near the sites of Project facilities.

12 Accession number 20180829-5060.
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As discussed further in section 4.13, construction of the Wood Pellet Export Terminal project has
the potential to overlap with parts of the Project. If there would be concurrent construction of the Wood
Pellet Export Terminal, Gulf LNG would not utilize CSA-6 and would pursue the use of another
previously disturbed (in-kind) use site, resulting in no cumulative impacts and no overlap.

4.8.4 Recreation and Special Interest Areas
4.8.4.1 Terminal Expansion

The Terminal Expansion would not directly affect any designated recreational or special interest
areas during construction or operation.

There are several recreational and special use areas in the vicinity of the Terminal Expansion site.
These include the Grand Bay Savanna Preserve, Grand Bay NERR, Grand Bay NWR, Pascagoula River
Coastal Preserve, Gulf Islands National Seashore, Gulf Islands Wilderness, Shepard State Park,
Pascagoula Beach Park, and Singing River Yacht Club (see table 4.8.4-1).

TABLE 4.8.4-1
Recreation and Special Use Areas within the Vicinity of the Project Area
Approximate Distance From
Recreation or Special Use Area Project (miles) Direction from Project
Grand Bay Savanna Preserve 0.1 E
Grand Bay NERR 1.1 E
Singing River Yacht Club 2.0 NW
Pascagoula Beach Park 2.3 NW
Grand Bay NWR 4.6 NE
Pascagoula River Coastal Preserve 6.2 NW
Gulf Islands National Seashore 6.2 NW
Gulf Islands Wilderness 6.2 NW
Shepard State Park 8.3 NW
Oak Grove Trail (part of Grand Bay NERR) 8.3 E

Recreational uses of the Grand Bay Savanna Preserve, 0.1 mile from the Terminal Expansion, are
primarily boating and fishing. No direct impacts are anticipated to the Grand Bay Savanna Preserve due
to construction or operation of the Project. However, any indirect impacts on wildlife could impact users
of the Grand Bay Savanna Preserve. Wildlife impacts due to the Project are discussed in section 4.6.1.
Due to the distance and location of the Grand Bay NWR, Gulf Islands Wilderness, Pascagoula River
Coastal Preserve, and the Shepard State Park, no direct or indirect impacts are anticipated. A portion of
the Gulf Islands National Seashore is about 6 miles south of the Terminal Expansion site. The
Pascagoula Beach Park is adjacent to Beach Drive, about 2.3 miles northwest of the facility, across
Mississippi Sound. No direct impacts are anticipated to users of the park or the national seashore.
Construction and operation of the Project could result in visual impacts and are discussed in section 4.8.6.
The Singing River Yacht Club is about 2 miles northwest of the Terminal Expansion. The yacht club is
on an inlet of the Mississippi Sound and would not be directly affected by the increase in barge traffic
during construction or operation of the Terminal Expansion. A portion of the Grand Bay NERR is about
1.1 miles from the Project site. The Grand Bay NERR is about 18,000 acres and recreationalists use the
area for paddling, nature photography, hunting, fishing, boating, and birding (including the Oak Grove
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birding trail). No direct impacts are anticipated to the Grand Bay NERR due to construction or operation
of the Project. However, any indirect impacts on wildlife could impact users of the Grand Bay NERR.
Wildlife impacts due to the Project are discussed in section 4.6.1.

During construction of the Terminal Expansion, barge traffic within Mississippi Sound would
increase. All barges would use the North and South Supply Docks. Gulf LNG estimates that between 25
and 60 barge arrivals per month (for about 30 months) would be needed, depending on the stage of
construction. Although recreational and commercial boat traffic is present within Mississippi Sound, we
believe the impacts on marine traffic during construction, including recreational marine traffic, would be
minor (see section 4.9.6). Similarly, the impacts of barge traffic on fishing in the channel would be
minor. To help minimize impacts on other users of the sound, Gulf LNG would communicate barge
traffic plans with various industry groups, such as the Port of Pascagoula Advisory Group and the
Propeller Club of Pascagoula and the barge deliveries would be coordinated using the Port of
Pascagoula’s daily ship schedule. Overall, construction of the Terminal Expansion would result in minor,
temporary impacts on recreational boating and fishing in the channel and the waterway.

Construction of the Terminal Expansion would require dredging between the North Supply Dock
and the Bayou Casotte Navigation Channel and at the South Supply Dock (also see section 4.9.6). Gulf
LNG would not dredge within the channel, thus avoiding impacts on vessels using the channel during
dredging.

Gulf LNG has not requested an increase in the number of LNG carriers calling on the Terminal
Expansion beyond the number currently authorized for the existing Terminal. The potential impacts of
LNG carrier traffic on recreational boating and fishing was addressed in the EIS for the existing Terminal
(FERC, 2006).

4.8.4.2 Pipeline Modifications

There are no recreational or special use areas in the vicinity of the Pipeline Modifications.

4.8.5 Conservation Lands

The Project would not impact either wetland reserve program or conservation reserve program
lands.

4.8.6 Visual Resources
4.8.6.1 Terminal Expansion

The primary existing structures in the viewshed of the proposed Terminal Expansion site include
the existing Terminal, Chevron Pascagoula Refinery, and Mississippi Phosphates Corporation plant. The
viewshed also includes the Mississippi Sound, Bayou Casotte Navigation Channel, the BCDMMS, and
wetlands in the vicinity of the Terminal Expansion site.

Gulf LNG would construct its expansion adjacent to the existing Terminal, and views would be
consistent with the existing industrial area. The impact on visual resources during construction due to the
presence of workers and equipment for the about 64 month construction period would be minor due to the
limited number of viewers, and temporary, lasting only for the period of construction.

The expanded Terminal would include many aboveground structures that could result in a visual
resource impact. These include two liquefaction trains, two supply docks (only one would be retained
after construction is complete), support facilities, administrative buildings, and a flare tower housing four
flares. Most of these structures would require lighting for safe access at night or to meet Federal Aviation

Land Use And Visual Resources 4-84



Administration requirements. About 17 percent of the Terminal Expansion would be within the existing
Terminal site, with the remaining portions constructed east and south of and adjacent to the existing
Terminal. Table 4.8.5-1 lists the heights of the primary equipment and structures of the Terminal
Expansion.

TABLE 4.8.5-1
Major Structures of the Terminal Expansion
Structure Number Length (feet) Width (feet)  Height (feet)
Storage Tanks
Existing LNG Storage Tanks 2 250 (Dia) 250 (Dia) 126
Firewater/Service Water Storage Tank 1 75 (Dia) 75 (Dia) 60
Aqueous Ammonia Storage Drum 1 12 (Dia) 12 (Dia) 58
Solvent Storage Tank 1 28 (Dia) 28 (Dia) 29
Diesel Storage Tank 1 30 (Dia) 30 (Dia) 26
Hot Oil Storage Tanks 2 33 (Dia) 33 (Dia) 23
Potable Water Storage Tank 1 16 (Dia) 16 (Dia) 16
Walls or Dikes
Earthen Berm 1 3,475 12 27
Storm Surge Concrete Wall 1 2,100 2 27
Other
Flare Tower 1 64 (Tri) 64 (Tri) 433
Main Cryogenic Heat Exchanger 1 16 (Dia) 16 (Dia) 178
Air Cooler Structure 2 810 123 118
Acid Gas Absorber 1 15 (Dia) 15 (Dia) 90
Debutanizer 1 3 (Dia) 3 (Dia) 61
Deethanizer 1 3 (Dia) 3 (Dia) 34
Scrub Column 1 16 (Dia) 16 (Dia) 27
Admin Building 1 180 150 20
Maintenance Building and Warehouse 1 300 250 20
Dia = diameter
Tri = triangular

The tallest structure to be constructed would be the 433-foot-tall flare tower at the southwest
corner of the site. The flares would be operated only during startup and when incidents require releases.
The second tallest structure would be the Main Cryogenic Heat Exchanger, which would be 178 feet tall,
but only 16 feet in diameter. All remaining structures would have a height that is less than the existing
storage tanks, which are the most dominant visual features at the existing Terminal. In addition, the area
from the north end of the Terminal Expansion to the nearest residential community, about 4 miles, is
heavily industrialized as well, including a large refinery with multiple flares, storage tanks, and buildings.
We believe the proximity of the Terminal Expansion to the existing industrialized area would lessen the
overall impact.

The closest visual receptors to the Terminal Expansion site would be residents, motorists, and
recreationalists along Beach Boulevard, about 2 miles northwest of and across Mississippi Sound from
the Terminal Expansion site. Beach Boulevard is a two-lane road that includes homes as well as
Pascagoula Beach Park and Pascagoula Beach Pier. During construction, some viewers may be able to
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see an increase in marine traffic traveling to and from the Terminal Expansion site as well as some large
construction equipment. This would result in a minor, temporary impact on visual resources in the
viewshed. The closest community north of the Terminal Expansion is about 4 miles from the site and the
intervening topography and industrial structures block views of the Terminal Expansion from that area.
In addition, there is no through traffic on the entrance road to the existing facility or along the southern
portion of SH-611. Therefore, there would not be visual impacts on roadway travelers along the highway.

Overall, we believe the Terminal Expansion would result in minor impacts on the viewshed
during construction and operation. Beach Boulevard travelers and residents would experience the greatest
visual impacts, although we believe that the new facilities of the Terminal Expansion would not be
distinctly different from the existing views of the industrial area in the vicinity. As a result, we believe
that operation of the Terminal Expansion would not result in a significant impact on visual resources.

Lighting during construction and operation may result in visual impacts on nearby viewsheds.
During construction of the Terminal Expansion, 40 percent of the workforce would work during
nighttime hours which would require additional lighting. Gulf LNG would use the minimum amount of
lighting necessary to complete the work safely. Impacts from lighting during construction would be a
minor temporary impact. The existing Terminal includes outdoor lighting that consists primarily of
downlighting for safety and lights on tall structures for aircraft warnings. Gulf LNG would operate
similar lighting during operation of the Terminal Expansion. To meet industry standards and regulations,
Gulf LNG would install high-masted floodlights. These lights would be used to illuminate large areas
and are designed to have no direct uplight and instead focus light to the intended area within the property
limits of the facility. Typically, these lights are 100 feet high and there would be approximately three to
four of them within the liquefaction train and two or three more in the utility area. Recommendations
from the FWS to help avoid impacts on migratory birds would be incorporated into the lighting design of
the flare tower where they would not interfere with safety and operation of the Terminal Expansion.
Flaring would be occasional, occurring only during startup and upset conditions. Most of the viewers of
night lights in that area would consist of motorists and residents along Beach Boulevard, boaters in
Mississippi Sound and the navigation channel, and viewers from a few other locations in the viewshed.
However, the lighting of the expanded Terminal would appear similar to that of the existing Terminal,
although across a greater area. Viewers familiar with the nighttime appearance of the existing Terminal
may notice a larger lit area. Although the lighting would be slightly different in size than the currently lit
area, it would be similar to the lighting of industrial facilities throughout the area. We conclude the
impact of night lighting on visual resources would not be significant.

4.8.6.2 Pipeline Expansion

All Pipeline Modifications would be completed within an existing meter station and an existing
pipeline interconnection. There are few viewers of these existing facilities and Gulf LNG and Transco
would not be making major aboveground changes to the facilities. As a result, we conclude that there
would not be more than minor visual impacts due to construction and operation of the modifications.

4.8.7 Coastal Zone Management

The Mississippi CZMP is administered by the MDMR. The MDMR evaluates activities or
development affecting land within Mississippi’s coastal zone for compliance with the CZMA through a
process called “federal consistency.” The Terminal Expansion site is within the designated coastal zone.

A determination from the MDMR that the Project is consistent with the Mississippi CZMP has
not yet been obtained by Gulf LNG. Therefore, we recommend that:
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e Prior to construction, Gulf LNG should file documentation of concurrence from the
MDMR that the Project is consistent with the Mississippi CZMP.

The FERC would not approve construction until all federal authorizations, including a
consistency determination with the CZMA, have been granted.

4.8.8 Conclusions for Land Use, Special Interest Areas, and Visual Resources

A total of 230.8 acres would be impacted during construction of the Terminal Expansion and
172.1 acres would be impacted during operation. The largest portion of these impacts would be on
industrial land, land used for depositing dredged material, and wetlands. With implementation of agency-
approved compensatory mitigation, the land use impacts of the Terminal Expansion would be minor.

Grand Bay Savanna Preserve, the nearest recreation or special interest area, is about 0.1 mile
from the Terminal Expansion. Primary recreational uses of the Grand Bay Savanna Preserve are boating
and fishing. No direct impacts to the Grand Bay Savanna Preserve are anticipated due to construction or
operation of the Project. However, indirect impacts on wildlife (as discussed in section 4.6.1) could
impact users of the Grand Bay Savanna Preserve.

Views of the Terminal Expansion would generally be similar to those of the adjacent existing
Terminal and the surrounding industrial areas. The tallest structure to be constructed would be the 433-
foot-tall flare tower at the southwest corner of the site. The flares would be operated only during startup
and when incidents require releases. Overall, we conclude the Terminal Expansion would result in only
minor impacts on the viewshed during construction and operation.

Construction and operation of the Pipeline Modifications would result in 3.5 acres of construction
impacts on industrial land and 0.1 acre of impacts on open land. All of which would be within the
currently fenced areas of the meter stations and interconnection sites or the associated pipeline right-of-
way. There are few viewers of these existing facilities and Gulf LNG and Transco would not be making
major aboveground changes to the facilities. As a result, we believe that there would not be more than
minor visual impacts due to construction and operation of the modifications.
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49 SOCIOECONOMICS

Socioeconomic conditions in the area may be affected by construction and operation of the
Project. Both the Terminal Expansion and Pipeline Modifications would be in Jackson County,
Mississippi. Construction and operation may affect population levels, employment levels, tax revenues,
ongoing local expenditures by the operator, housing availability, demand for public services, or
transportation in the area. For the socioeconomic analysis, Jackson County is considered the “Project
area.”

4.9.1 Population

The population of Jackson County was estimated at 142,152 people in 2017 by the U.S. Census
Bureau (U.S. Census Bureau, 2017a). The population density was 196.7 people per square mile. The
average population density for the state of Mississippi was 63.6 people per square mile. Table 4.9.1-1
lists selected population and demographics information in the Project area.

Gulf LNG estimates that the average workforce for construction of the Project would be 1,950
workers. The estimated number of construction workers for each year of construction are listed in table
4.9.1-2. During construction, Gulf LNG anticipates that the peak workforce would be 4,300 workers.
The workforce would include about 10 workers for construction of the Pipeline Modifications and the
remaining workforce would be used for construction of the Terminal Expansion. About 40 percent of the
workforce is expected to be hired from within the population of the city of Pascagoula and the
surrounding areas. The other 60 percent of the workers would be hired from outside the area and would
temporarily relocate during construction. While it is unlikely that most of the non-local workforce would
relocate with their families, as a conservative estimate Gulf LNG assumed that 1,950, or roughly 75
percent of the peak non-local workforce, would bring their families and 630 non-local workers would
relocate without families. Assuming an average household size in the United States of 2.64 people (U.S.
Census Bureau, 2017a), the 1,950 non-local workers would bring 3,198 family members. The total of the
630 non-local workers that would relocate without bringing families, the 1,950 non-local workers that
bring families, and the 3,198 family members that would relocate, the total population increase would be
5,778 people at the peak of construction. This would result in a 4.1 percent increase in the Jackson
County population. The increase would represent a temporary impact on the local population.

Operation of the Terminal Expansion would require 113 new permanent jobs, with many of the
workers expected to be local hires. However, even if all 113 positions were to be filled by workers from
outside the Project area and they all brought their families, the population increase would be less than 300
people, which is less than 1 percent of the population of Jackson County.

There would be no new permanent positions required for operation of the Pipeline Modifications.
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TABLE 4.9.1-1

Existing Socioeconomic Conditions in the Project Area

Pobulation Population Density Per Capita Civilian Unemployment Top Two Major
P (per square mile) Income Labor Force Rate (percent) Industries al/
State/
County 2010 b/ 2017 b/ 2010 b/ 2017 b/ 2017 ¢/ 2017 ¢/ June 2018 d/ 2011-2015 b/
Mississippi 2,967,297 2,984,100 63.2 63.6 $23,121 1,3,29,899 4.8 1. Manufacturing
2. Retail trade
Jackson 139,668 142,152 193.2 196.7 $25,990 70,191 6.4 1. Manufacturing
County 2. Entertainment e/

Excludes the educational services, and health care and social assistance industry.

U.S. Census Bureau, 2017a

U.S. Census Bureau, 2017b

BLS, 2018

Entertainment refers to the Arts, Entertainment, Recreation, Accommodation and Food Services industry.
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TABLE 4.9.1-2

Estimated Workforce Numbers by Construction Year

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Total Workforce 1,000 2,500 3,500 4,300 3,800 1,500
Local Workers al 400 1,000 1,400 1,720 1,520 600
Non-Local Workers b/ 600 1,500 2,100 2,580 2,280 900
Workers that would Relocate 146 366 512 630 556 220
without Families ¢/
Workers that would relocate with 454 1,134 1,588 1,950 1,724 680
a Family d/
Ad(ditional Family Members e/ 744 1,860 2,604 3,198 2,822 1,116
(Students) / 279 698 977 1,200 1,060 419
Total Population Gain g/ 1,344 3,360 4,704 5,778 5,107 2,016

a Equal to 40 percent of total workforce.

b Equal to 60 percent of total workforce.

c Equal to 24.4 percent of non-local workers. Based on Gulf LNG’s estimate that 1,950 of 2,580 non-local
workers bringing families during the peak of construction.

d Equal to 75.6 percent of non-local workers. Based on Gulf LNG’s estimate that 1,950 of 2,580 non-local
workers bringing families during the peak of construction.

e Equal to Workers that would relocate with a family x 1.64 (2.64 people per household minus the one worker
which is already counted) (U.S. Census Bureau, 2015).

f Equal to (Workers that would relocate with a family + Additional Family Members) x Percent of population 17
and under (23.3) (U.S. Census Bureau, 2017).

g Equal to Non-local Workers + Additional Family Members.

4.9.2 Economy and Employment

Table 4.9.2-1 lists employment and income information for the Project area. After the
educational services, and health care and social assistance industry, manufacturing employs the most
people in Mississippi. In Jackson County, manufacturing is the largest employer, followed by the
educational services, and health care and social assistance industry (U.S. Census Bureau, 2017b).

TABLE 4.9.2-1

Employment and Income Characteristics of the Project Area

Characteristic Mississippi Jackson County
Major Industry 2012 - 2016 al, b/ Manufacturing Manufacturing
2017 Civilian Labor Force a/ 1,319,719 70,191
2017 Per Capita Income a/ $23,121 $25,990
2017 Population below Poverty Level al 19.8% 13.8%
June 2018 Unemployment Rate ¢/ 4.8% 6.4%

a U.S. Census Bureau, 2017b
b Excludes the educational services, and health care and social assistance industry
c BLS, 2018
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The civilian labor force is defined as the total of employed persons and those searching for work.
In Jackson County, the civilian labor force in 2017 was 70,191 people and the per capita income was
$25,990. The per capita income is higher than the overall average for Mississippi which is $23,121 (U.S.
Census Bureau, 2017b). The unemployment rate for June 2018 was 6.4 percent for Jackson County and
4.8 percent for Mississippi (BLS, 2018). The average poverty rate for Jackson County in 2017 was 13.8
percent, and the overall state poverty rate for the same period was 19.8 percent (U.S. Census Bureau,
2017b).

Construction jobs for the Project would add temporary employment opportunities in the area.
Gulf LNG has estimated that they would hire 1,720 workers from the local area during the peak of
construction. This would result in a minor, temporary decrease in the unemployment rate for the Project
area. Gulf LNG estimated that the total construction expenditures for the Project would be about $7
billion. Based on an assessment conducted by Gulf LNG’s economics contractor, Navigant Economics,
about $1.5 billion would be spent within a 75-mile radius of the Project, and employee earnings in
Jackson County would increase by $450.8 million (Navigant Economics, 2012). In addition to direct
construction employment, other employment (indirect) may increase in the Project area due to the newly
created demand for goods and services in the area. As construction workers spend money on food,
housing, and other goods, local businesses would benefit. Overall, this would result in a beneficial, but
temporary, increase in the local economy.

Operation of the Terminal Expansion would require up to 113 permanent new positions, with
many of these positions expected to be filled by local hires. Expenditures by the permanent workers
would result in a negligible permanent economic benefit to the Project area.

4.9.3 Local Taxes and Government Revenue

Gulf LNG estimates it would spend $7 billion on the Project during construction (Navigant
Economics, 2012). This includes construction worker wages, materials and equipment, and services.
Payroll taxes and sales taxes on purchases (such as materials and equipment) would generate increased
federal, state, and local tax revenues. In addition to direct Project-related expenditures, additional
economic benefits would accrue due to expenditures by construction workers, and in some cases their
families, and by some businesses that may make additional investments to meet additional demand. Total
federal tax revenues are expected to be $1.7 billion and total state and local tax revenues would be about
$910.1 million over the total construction period (Navigant Economics, 2012). In Jackson County, the
total federal tax revenues generated would be $132.0 million, and the state and local taxes generated
would be $60.6 million (Navigant Economics, 2012). Included within those estimates would be roughly
$90 million per year in income taxes and a total of $40 million in state sales and use taxes during
construction. In addition, the Jackson County property taxes from the Terminal are expected to total
$104.1 million over the total construction period (Navigant Economics, 2012). The increased tax benefits
for the federal, state, and local governments would be a temporary, beneficial impact.

Gulf LNG estimated that during operation of the Project, federal tax revenues would be $516.0
million per year and the state and local tax revenues would be $318.9 million per year. This includes the
taxes on Gulf LNG’s operating expenditures and the purchase of LNG by Gulf LNG’s customers.
Navigant Economics (2012) estimated that the state and local tax for Jackson County would be $13.2
million and the Jackson County property tax would be as much as $65 million per year. Gulf LNG
estimates that workers would pay at least $500,000 per year in income taxes. This would result in a
permanent beneficial impact on federal, state, and local tax revenues.
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4.9.4 Housing

According to the U.S. Census Bureau (2017c¢), there were 10,771 vacant housing units in Jackson
County in 2016, 2,202 of which were available for rent, and a rental vacancy rate of 12.1 percent. In
2017, there were also 65 hotels and motels and 13 campgrounds and recreational vehicle (RV) parks (see
table 4.9.4-1). Assuming there are about 114 rooms per hotel (Statistic Brain, 2017), there are an
estimated 7,410 hotel/motel rooms within Jackson County. The average occupancy rate for Mississippi’s
non-casino hotels is 57.1 percent (Visit Mississippi, 2016). The Project’s peak construction workforce
would be about 4,300 workers, of which 2,580 would be non-local and require temporary housing (see
table 4.9.1-2). The remaining 1,720 workers would be from the Project area local labor pool and would
not require temporary housing.

TABLE 4.9.4-1

Housing Characteristics of the Project Area

Vacant Rental
Vacant Housing Vacancy For Seasonal, Hotels/ Number of
Housing Units For Rate Recreational, or Motels Campgrounds
State/ County Units b/ Rent b/ (percent) al  Occasional Use a/ cl and RV Parks d/
Mississippi 196,439 36,392 9.2 42,836 1,225 249
Jackson County 10,771 2,202 12.1 1,547 65 13

a U.S. Census Bureau, 2017a
b U.S. Census Bureau, 2017¢c
c HotelMotels, 2017

d Yellow Pages for Business, 2017

The influx of construction workers in the Project area would result in a temporary increase on the
demand for housing. If the entire non-local workforce relocated to Jackson County, they would occupy
about 25 percent of the available housing in the county (vacant housing units for rent and hotel/motel
rooms). However, taking into account the rental vacancy rate and hotel occupancy rate, the workforce
could occupy almost 70 percent of the available housing in Jackson County. Seasonal tourism may have
additional effects on the availability of housing, as vacancy rates may be lower during peak tourism
months. However, larger nearby tourism destinations are roughly 20 miles to the west in the
Biloxi/Gulfport, Mississippi area and in Mobile, Alabama, roughly 35 miles northeast. Each of these
areas has a large numbers of hotels, with an estimated 86 hotels/motels in Biloxi and 125 hotels/motels in
Mobile (HotelMotels, 2017). Because these areas are within easy commuting distance from the Project
area, it is likely that a portion of the workforce would relocate to these areas. Therefore, while housing
may be limited in Jackson County, there are sufficient numbers of hotel rooms in surrounding areas to
absorb any overflow of workers. Therefore, we conclude that impacts from Project construction on
housing would not be significant.

Operation of the Project would require up to 113 new positions. The housing requirements of
these permanent staff members would have a minor impact on the local housing market.
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4.9.5 Public Services

Jackson County had 46 public schools with a total enrollment of 24,464 students in the 2014-
2015 school year and six private schools with a total of 886 students in the 2013-2014 school year (see
table 4.9.5-1) (National Center for Education Statistics, 2015). In 2017 there were five police
departments (USA Cops, 2017), 12 fire departments (U.S. Fire Administration, 2017), and two hospitals
with a total of 571 beds (Jackson County Economic Development, 2017).

TABLE 4.9.5-1

Public Service Data for the Gulf LNG Export Project Area

Education Public Safety Healthcare
Number of Number of
Public Private Number of Number of Number of
Schools Schools Total Police Fire Number of Hospital
County, (enroliment) (enroliment) Enrollment Departments Departments Hospitals Beds

State al al al b/ cl d dl
Jackson 46 6 25,350 5 12 2 571
County, (24,464) (886)

Mississippi

a National Center for Education Statistics, 2015 (Public School data for 2014-2015 school year. Private School data for
2013-2014 school year.)

b USA Cops, 2017
c U.S. Fire Administration, 2017
d Jackson County Economic Development, 2017

Gulf LNG estimates that at the peak of construction around about 1,720 local workers would be
hired and another 630 non-local workers would relocate without their families. If the remaining 1,950
non-local workers relocated with their families, there would be an additional 3,198 people moving to the
area, based on an average of 2.64 people per household (U.S. Census Bureau, 2015). About 1,200 of
these individuals would be school aged, based on the U.S Census Bureau (2015) estimate that 23.3
percent of the U.S. population is under the age of 18. Assuming all 1,200 children would enroll in
schools in Jackson County, this would result in a temporary increase of 4.7 percent in the total student
enrollment in Jackson County during the peak year of construction. However, because a portion of the
workforce would likely relocate to areas outside of Jackson County, the increase in enrollment would be
spread out among several districts, schools, and grade levels decreasing the overall impact on Jackson
County schools. Therefore, we conclude the increase in school aged children would not have a significant
impact on the local schools.

Gulf LNG provided the Pascagoula Police Department and the Pascagoula Fire Department with
its ERP for the existing Terminal and would provide a revised ERP for the Terminal Expansion. As
mentioned in section 4.9.1 construction could result in a roughly 4.1 percent increase in the population of
Jackson County and this would likely result in an increase in demand on police and fire services during
the peak of construction. Gulf LNG would continue to coordinate training needs or capabilities
associated with the Terminal Expansion with the local service providers. Overall, the construction may
result in a minor impact on local services. Operation of the Project is not expected to result in a
significant impact on the local police and fire services.

4-93 Socioeconomics



Gulf LNG anticipates hiring local individuals to fill many of the 113 permanent positions
associated with operation of the Terminal Expansion. Even if all the positions are filled from outside the
Project area, the impact on public services would be minor but would last for the life of the Project.

4.9.6 Transportation

Highway access to the construction areas would be via SH-611. The entrance to the existing
Terminal is at the southern end of SH-611. An access road leads from that point to the main gate of the
existing Terminal. A project to widen SH-611 to five lanes from Old Mobile Avenue south to the
Chevron refinery was completed in 2016. According to Gulf LNG’s Traffic Impact Analysis, 2013 daily
traffic volumes were estimated to be 11,000 trips on the north end of SH-611 and 5,000 trips on the south
end. Traffic levels would increase from construction worker vehicle trips and deliveries to the site.

At the peak of the construction labor force, Gulf LNG estimates roughly 6,880 vehicle trips for
workers commuting to and from work. During the first year of construction of the Terminal Expansion,
dirt hauling for the Project is expected to be at its peak with an estimated 170 truck trips per day for
hauling dirt away from the Project site expected. Material deliveries during this same period would peak
at about 20 truck trips per day. As a result, during this period there would be an average of 190 truck trips
per day to and from the site. The addition of truck and commuter trips from the Project are estimated to
result in a traffic increase of 53.6 percent to 68.2 percent on the north end of SH-611 and 150 percent on
the south end.

To help distribute impacts of vehicle trips by workers, Gulf LNG would have two daytime shift
start times and 40 percent of the workforce would work on the night shift. Estimated construction traffic
shift volumes are shown in table 4.9.6-1. During the morning, each shift would result in about 1,032
workers arriving on-site, and 115 workers leaving the site. To minimize vehicle trips to the Terminal
Expansion site, Gulf LNG has identified six CSAs for staging, laydown areas, contractor yards, and
parking. The primary parking area for construction workers would be at CSA-6, which is proposed along
the Bayou Casotte Parkway. Gulf LNG would require most construction workers to park at CSA-6 and
take Gulf LNG shuttle busses to the construction area. Up to four of the other CSAs may also be used for
construction worker parking with the exception of CSA-3. Because CSA-3 is proposed along a
residential road, it would only be used as a material staging area in order to minimize traffic impacts in
the residential neighborhood. Gulf LNG would use a total of 430 bus trips per day to transport workers
between the CSAs and the construction site at the peak of the construction workforce. Gulf LNG would
provide traffic control personnel to coordinate the traffic flows in and out of the CSAs and construction
site, as needed, to minimize congestion and ensure public safety.
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TABLE 4.9.6-1

Construction Traffic Shift Volumes

Peak Construction Traffic

(vehicles per hour) Percent of Daily

Shift Time In Out Total SB NB
Night Shift - End 4:30 153 1,376 1,529 13.6 6.0
Day Shift 1 - Start 6:30 1,032 115 1,147 18.1 4.2
Day Shift 2 - Start 7:30 1,032 115 1,147 10.0 3.9
Day Shift 1 - End 16:00 115 1,032 1,147 4.8 16.2
Day Shift 2 - End 17:00 115 1,032 1,147 4.8 18.6
Night Shift - Start 18:00 1,376 153 1,529 2.6 5.0

NB = Northbound
SB = Southbound

The Traffic Impact Analysis estimated the impact of the Project on several major intersections
near the Terminal Expansion site and the CSAs. Traffic levels at the intersections were measured in 2014
and then projected traffic levels were modeled for 2019, when construction was estimated to be at its
peak. However, the Project schedule has changed and the peak workforce is no longer anticipated to be in
2019. Therefore, we recommend that:

e Prior to the end of the draft EIS comment period, Gulf LNG should file with the
Secretary an updated Traffic Impact Analysis which includes an updated analysis based
on current traffic conditions and the currently anticipated construction schedule.

Table 4.9.6-2 shows the level of service (LOS) change for the morning rush hour and table 4.9.6-
3 shows the LOS change for the evening rush hour. The LOS categorizes the estimated traffic flow along
roads and highways from best (LOS A) to worst (LOS F). LOS A indicates roads that are free flowing,
LOS B are roads that are reasonably free flowing, LOS C is stable flow but drivers are restricted in
choosing their own speed, LOS D is approaching unstable flow, LOS E is an unstable flow with short
stoppages, and LOS F indicates traffic that requires frequent stopping and slowing (USDOT 2018). The
biggest change is at the Bayou Casotte Parkway and Orchard Road Intersection, where workers would be
turning to access CSA-6 along the Bayou Casotte Parkway.
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TABLE 4.9.6-2

Intersection Level of Service Comparison for Morning Rush Hour

Signalized
Intersection Year Intersection Level of Service
SH 611/ Old Mobile 2014 B
Ave 2019 c
SH 611/ Orchard 2014 A
Road 2019 A
Level of Service a/
. . Northbound Southbound Eastbound Westbound
Unsignalized
Intersection Year L T R L T R L T R L T R
Bayou Casotte 2014 C C A B B B A - - A - -
Parkway/ Orchard
Road 2019 F F A F F F A - - A - -
2014 A A A A A A A A A A A
SH 611/ Hardee Road
2019 A - - A - - B B B B B B

a L=left turn; T= through traffic, R=right turn

TABLE 4.9.6-3

Intersection Level of Service Comparison for Evening Rush Hour

Signalized
Intersection Year Intersection Level of Service
SH 611/ Old Mobile 2014 B
Ave 2019 o]
SH 611/ Orchard 2014 A
Road 2019 B
Level of Service a/
. . Northbound Southbound Eastbound Westbound
Unsignalized
Intersection Year L T R L T R L T R L T R
Bayou Casotte/ 2014 E E A B B B A - - A - -
Orchard Road 2019 F|IF|A|]C|C|C]|A]| - -l A - -
2014 A A A A A A A A A A A A
SH 611/ Hardee Road
2019 A - - A - - C C C B B B

a  L=left turn; T= through traffic, R=right turn

Even with the distribution of workers over several shifts, the traffic study predicted poor levels of
service at traffic intersections near CSA-6. In order to address these issues, we requested that Gulf LNG
develop a Traffic Mitigation Plan in consultation with the City of Pascagoula and the Mississippi
Department of Transportation (MDOT). Gulf LNG focused on traffic entering and leaving the CSA-6
parking area and the intersection of Bayou Casotte Parkway and Orchard Road, which is about 0.5 mile
north of CSA-6. As a result of this study, Gulf LNG is proposing to mitigate traffic impacts at the Bayou
Casotte Parkway and Orchard Road Intersection by adding signage to clearly identify lane movements,
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adding raised pavement markers within the intersection, and restriping the intersection. These measures
would help improve the functionality of the intersection and improve safety for drivers that are unfamiliar
with driving in the area. Gulf LNG would implement these measures prior to starting construction. To
improve traffic flow into and out of the parking area at CSA-6, Gulf LNG would prohibit parking along
Bayou Casotte Parkway adjacent to the parking area and would stripe the three driveways that access the
parking area to ensure the entry lane would be a minimum of 14 feet wide. Additionally, a large business
along Bayou Casotte Parkway and south of CSA-6, VT Halter Marine, has reduced its number of
employees by around 1,000 since the traffic analysis was conducted, which would lower the traffic
volume at the intersection and lessen impacts if this reduction remains in effect during construction.
While residents from the area to the west of CSA-6 could access their residences and schools along
Bayou Casotte, it is more likely that they would use other, more direct routes such as Martin Street. With
the mitigation measures outlined by Gulf LNG, our recommendation for an updated analysis, and the
availability of other routes for local residents, construction of the Project would have a temporary and
minor impact on traffic in the area of the Project.

Operation of the Terminal Expansion would result in a minor increase in freight and worker
traffic. During operation, trucks would deliver refrigerants for use in the liquefaction process and trucks
would haul NGLs from the site to third-party customers. Sanitary wastewater would also be trucked from
the site for disposal. Gulf LNG estimates that there would be up to 59 trucks per month to and from the
expanded Terminal. This equates to roughly four truck trips per day. Along with traffic from the 113
additional permanent employees for the Terminal Expansion, a total of 3,449 vehicles per month, or about
230 additional trips per day would access the expanded Terminal through SH-611. This change in traffic
flow and use of the local roads would last for the life of the Project but would be a permanent, but minor
impact.

Marine Traffic Impacts

Gulf LNG would construct two supply docks (North Supply Dock and South Supply Dock; see
figure 2.2-1 and figure 2.2-2) to support the transfer of construction materials delivered by barge. Marine
traffic would access the supply docks from the Bayou Casotte Navigation Channel. The supply docks
would be outside of the existing navigation channel, which would minimize impacts on boat traffic within
the navigation channel. According to the COE’s draft environmental impact statement for the proposed
Bayou Casotte Harbor Channel Improvement Project (COE, 2014), there are an estimated 2,900 vessel
calls per year to the Port of Pascagoula, or roughly 242 per month. During construction of the supply
docks, a total of 133 barge trips would be required to transport dredge material over a 2-month period.
The 67 additional vessel calls would be a 27.7 percent increase in vessel traffic over the 2 months. Once
the supply docks are completed, Gulf LNG estimates that during construction of the Terminal Expansion,
a peak of 16 barges per month would access the supply docks with material deliveries. This represents a
6.6 percent increase to the number of vessel calls to the Port of Pascagoula, resulting in a temporary, but
not significant impact on marine traffic in the area.

Gulf LNG would remove the South Supply Dock after completion of construction. It is
anticipated that the North Supply Dock would remain in operation after construction, but ownership
would be transferred to the JCPA. This would result in a minor impact on marine vessel traffic in the
area. During operation of the Terminal Expansion, LNG carriers would use the existing marine berth at
the existing Terminal. Gulf LNG has not requested a change in the currently authorized number of LNG
carriers calling on the facility or the routes authorized for the carriers. Gulf LNG did request that the
maximum size of LNG carriers authorized to use the facility be increased from 170,000 m® to 208,000 m’.
The USCG determined that the navigation portion of the original WSA did not account for larger LNG
carriers. Therefore, the USCG prepared an updated draft LOR and LOR-A which was provided to the
FERC in January 2016. The USCG prepared the final LOR and LOR-A dated May 4, 2016 which was
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provided to the FERC on August 9, 2017. The USCG concluded that the Bayou Casotte Channel was
suitable for LNG marine traffic. Therefore, given that no increase in the number of LNG carriers are
anticipated during operation and the USCG conclusions in the LOR and LOR-A, operation of the Project
would result in no significant impacts.

4.9.7 Environmental Justice

Environmental justice considers disproportionately high and adverse impacts on minority or low-
income populations in the surrounding community resulting from the programs, policies, or activities of
federal agencies. Items considered in the evaluation of environmental justice include human health or
environmental hazards, the natural physical environment, and associated social, economic, and cultural
factors.

The EPA’s environmental justice policies (which are directed, in part, by Executive Order 12898,
Federal Actions to Address Environmental Justice in Minority Populations and Low Income Populations)
focus on enhancing opportunities for residents to participate in decision making. Specifically, meaningful
engagement was conducted with local communities, interested individuals, and organizations. As
discussed in section 1.3, there have been many opportunities for the public to comment on and provide
input about the Project. Gulf LNG met with many different stakeholders during initial development of
the Project. Gulf LNG held an open house in the Project area for the affected communities and local
authorities.

In addition, Gulf LNG used the FERC’s pre-filing process (see section 1.3). One of the major
goals of this process is to increase public awareness and encourage public input regarding every aspect of
the Project before an application is filed. As part of this process, the FERC staff participated in Gulf
LNG’s open house to receive input from the public about the Project. Gulf LNG also held a meeting with
the community group Cherokee Concerned Citizens during the application process. Interested parties
have had, and would continue to be given, opportunities to participate in the NEPA review process. To
date, this included the opportunity to participate in the FERC’s public scoping meeting in the Project area
to identify concerns and issues that should be covered in the EIS, and to submit written comments about
the Project to the FERC. During the draft EIS comment period, the public will have an opportunity to
comment on the document electronically, in writing, or in person at a comment session to be held in the
Project area to receive comments on the draft EIS. All substantive comments on the draft EIS will be
responded to in the Final EIS.

All documents that form the administrative record for this Project are available to the public
electronically through the internet on the FERC’s web page (at www.ferc.gov), using the eLibrary link
(under “Documents & Filings”). Anyone, at any time, may comment to the FERC about the Project,
either in writing via a letter to the Secretary of the Commission, or electronically using the eComment and
eFiling links on the FERC’s web page (again under “Documents & Filings”).

The EPA provides guidance on determining whether there is a minority or low-income
community to be addressed in an analysis. According to this guidance, minority population issues must
be addressed when they comprise over 50 percent of an affected area or when the minority population
percentage of the affected area is meaningfully greater than the minority percentage in the larger area of
the general population.

According to 15 U.S.C. 689(3), the U.S. Department of Housing and Urban Development defines
a low-income community as a census block or tract having a poverty rate of greater than 20 percent of the
population living below the federal poverty line, among other possible indicators. Table 4.9.7-1 lists
information on minority and low-income populations in the Project area.

Socioeconomics 4-98


http://www.ferc.gov/

SOTULOUOI20100G

667F

TABLE 4.9.7-1

Low-Income and Minority Populations in the Project Area

Percent of Native Some
Population Hispanic Black or American Hawaiian other Race Percent
Below or Latino African Indian and and Other or Two or Minority
State / County/  Block Poverty Population American Alaska Pacific More Population
Census Tract Group Level a/ b/ White b/ b/ Native b/ Asian b/ Islander b/ Races b/ cl
Mississippi 223 3.2 59.2 37.8 0.6 1.1 0.1 1.3 43.3
Jackson 15.6 6.5 73.3 21.8 0.5 24 0.1 2.0 32.3
County
420.00 1 16.9 10.0 56.8 31.0 0.0 0.0 0.0 22 43.2
420.00 4 7.7 12.0 22.6 61.3 41 0.0 0.0 0.0 77.4
421.00 1 31.8 13.5 31.7 49.7 51 0.0 0.0 0.0 68.3
421.00 4 44.9 22 66.1 31.7 0.0 0.0 0.0 0.0 33.9
425.00 1 30.8 12.0 58.9 29.1 0.0 0.0 0.0 0.0 411
425.00 3 17.4 0.5 91.2 8.2 0.0 0.0 0.0 0.0 8.8
426.00 1 4.8 6.6 82.0 10.9 0.0 0.0 0.0 0.0 18.0
426.00 2 25 25 97.5 0.0 0.0 0.0 0.0 0.0 25
426.00 3 4.6 3.3 86.3 10.5 0.0 0.0 0.0 0.0 13.7
427.00 2 18.9 0.0 91.2 8.8 0.0 0.0 0.0 0.0 8.8
429.00 1 11.8 11.8 84.2 0.0 0.0 1.9 0.0 20 15.8

Values above the county numbers are represented with bold text.
a U.S. Census Bureau, 2017d
b  U.S. Census Bureau, 2017e
¢ Minority population is either a non-white race or a Hispanic or Latino Ethnicity.




According to the U.S. Census Bureau (2017a), Jackson County has a lower percentage of
minority populations than the state of Mississippi and a lower poverty rate than the state (see table 4.9.7-

).

The potential impacts of the Project would be limited to the Terminal Expansion site, the Pipeline
Modifications sites, and the immediately adjacent areas. To review potential impacts we have chosen a 2-
mile buffer around the Terminal Expansion site and a 500-meter buffer around the Pipeline Modifications
sites and CSAs. The 500-meter buffer is consistent with the range used for the traffic proximity score
used by the EPA’s EISCREEN (EPA, 2015). The 2-mile buffer around the Terminal Expansion site was
chosen to ensure inclusion of potentially impacted communities across Bayou Casotte in Pascagoula.
There are nine different census tract block groups within a 2-mile-radius of the Terminal Expansion site
and two additional block groups within 500 meters of CSAs (see figure 4.9-1). Of these 11 census tract
blocks, five have a poverty level rate over 20 percent, two have a minority population that is more than 50
percent of the overall population, and an additional two have a minority population that is higher than the
county (U.S. Census Bureau, 2015). Overall, seven census block groups contained populations that could
be considered environmental justice communities.

These communities have the potential to be impacted by excessive noise, dust, emissions from
construction equipment, or traffic during construction and they would potentially be impacted by noise,
emissions from the Terminal, or impaired viewsheds during operation. As described in section 4.11,
impacts from noise, dust, and emissions would be minor for the overall Project. In addition, there are no
residences within 4 miles of the proposed Terminal Expansion. Impacts on viewsheds are discussed in
detail in section 4.8.6. The view of the Terminal Expansion site would be similar to the existing site, and
we conclude that there would not be more than minor visual impacts due to construction and operation of
the modifications. Traffic impacts are discussed in detail in section 4.9.6. CSA-6 is located within a
potential EJ community. Traffic along the roads within the vicinity of CSA-6 could experience an
increase in traffic. However, Gulf LNG is proposing to mitigate traffic impacts at the Bayou Casotte
Parkway and Orchard Road Intersection by adding signage to clearly identify lane movements, adding
raised pavement markers within the intersection, and restriping the intersection. These measures would
help improve the functionality of the intersection and improve safety for drivers that are unfamiliar with
driving in the area. Additionally, the residents in the area of that intersection would likely use various
other available routes to access their neighborhoods and homes. Those populated areas are anticipated to
experience minor traffic impacts due to construction of the Project.

Although there are environmental justice communities within the study area, given the minor
impacts from the Project overall and the distance from the Terminal Expansion (the main Project
construction) to nearby residences, we conclude the Project would not have a disproportionately high and
adverse health or environmental effects on minority or low-income populations.
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4.10 CULTURAL RESOURCES

Section 106 of the NHPA, as amended, requires the FERC to take into account the effect of its
undertakings on properties listed, or eligible for listing, in the NRHP and to afford the ACHP an
opportunity to comment on the undertaking. Gulf LNG, as a non-federal party, is assisting the FERC in
meeting our obligations under Section 106 and the implementing regulations in 36 CFR 800 by preparing
the necessary information, analyses, and recommendations, as authorized by 36 CFR 800.2(a)(3).

Construction and operation of the Project could affect historic properties (that is, cultural
resources listed in or eligible for listing in the NRHP). Historic properties include pre-contact or historic
archaeological sites, districts, buildings, structures, and objects, as well as locations with traditional value
to Native Americans or other groups. Such historic properties generally must possess integrity of
location, design, setting, materials, workmanship, feeling, and association, and must meet one or more of
the criteria specified in 36 CFR 60.4.

4.10.1 Terminal Expansion

The Area of Potential Effect (APE) is defined as the area within which direct Project effects could
result from ground disturbing activities and indirect Project effects could result from visual, auditory, or
atmospheric changes. Direct effects are typically long term and adverse while indirect effects may be
temporary or short term.

Gulf LNG completed a records review and a Phase I cultural resources survey of the Terminal
Expansion, including the administration building and the six CSAs: the Knight Yards 1 and 2 (CSA-1
and CSA-2), Louise Street (CSA-3), Port Property (CSA-4), Chevron Property (CSA-5), and Bosarge
Property (CSA-6). The investigations included archaeological and architectural resources. The record
review did not identify any known archaeological or architectural resources within the areas surveyed.

The cultural resources surveys for the Terminal Expansion site, the administrative building, and
five of the six CSAs employed pedestrian surface inspection, systematic subsurface shovel testing, and
photo documentation. CSA-5 had been previously surveyed in 2005, the findings of which were adopted
for this Project and it was not resurveyed. Shovel testing was conducted for the remaining CSAs in all
areas unless impeded by existing modern buildings, underground utilities, pavement, or standing water.
No cultural materials or evidence of intact cultural soils were identified during the investigation.

Gulf LNG provided the SHPO with final footprints of the proposed supply docks in a letter dated
October 21, 2014. In a letter dated November 12, 2014, the SHPO determined that no cultural resources
surveys would be required for the proposed supply docks.

No cultural resources were identified within the Terminal Expansion site, administrative
buildings, or five of the CSAs, and no additional fieldwork was recommended (Cropley et al., 2014).
Gulf LNG submitted the draft Phase I cultural resources survey report on the investigations to the
Mississippi SHPO on October 31, 2014 and the final Phase I cultural resources survey report on
November 28, 2014. In a letter dated November 20, 2014 and an email dated March 20, 2015, the SHPO
concurred that no properties listed in or eligible for listing in the NRHP would be affected by the Project.
We also concur.

CSA-6 and an ATWS adjacent to the Gulfstream Meter Station were surveyed subsequent to the
submission of the final Phase I cultural resources survey report. The results of the CSA-6 survey were
provided in a draft addendum to Phase I cultural resources survey report on April 30, 2015 (Hale and
Eberwine, 2015). No properties listed in or eligible for listing in the NRHP were identified during the

Cultural Resources 4-102



survey and as such, no historic properties would be affected by the Project. SHPO concurred with this
finding in a letter dated June 1, 2015. We also concur.

In a letter dated June 4, 2015, Gulf LNG requested a SHPO determination on the necessity of a
cultural resources survey for the wetland mitigation site. In a letter dated July 6, 2016, SHPO determined
that no cultural resources were likely to be affected by the undertaking in the wetland mitigation site and
they had no objections with the proposed undertaking. We also concur.

4.10.2 Pipeline Modifications

Gulf LNG completed a records review and a Phase I cultural resources survey of the Pipeline
Modifications areas at the existing Destin Meter Station, the existing Gulfstream Meter Station, and the
existing Transco/FGT Interconnection. The investigations included archaeological and architectural
resources. The records review did not identify any known archaeological or architectural resources
within the areas investigated.

Gulf LNG completed cultural resources surveys, which examined a total of 3.6 acres for the three
sites. The surveys consisted of pedestrian surface inspection and photo documentation. No shovel testing
was conducted in these areas due to underground utilities and the presence of gravel. All areas where
subsurface disturbance would occur were previously disturbed by construction activities of the existing
facilities (not associated with the Project).

No cultural resources were identified within the Pipeline Modifications survey area and no
additional fieldwork was recommended. Gulf LNG submitted the results of the investigation to the
SHPO on October 31, 2014 as a draft Phase I cultural resources survey report (Cropley et al., 2014). In a
letter dated November 20, 2014, the SHPO concurred with this recommendation. We also concur.

An ATWS adjacent to the Gulfstream Meter Station was surveyed subsequent to the submission
of the final cultural resources survey report. The results of the ATWS survey was provided in a draft
addendum to Phase I cultural resources survey report on April 30, 2015, which also documented the
survey of CSA-6 (Hale and Eberwine, 2015). No properties listed in or eligible for listing in the NRHP
were identified during the survey and as such, no historic properties would be affected by the Project.
SHPO concurred with this finding in a letter dated June 1, 2015. We also concur.

4.10.3 Consultation

The FERC staff consulted with the SHPO and federally recognized Indian tribes (tribes)
regarding Project effects to cultural resources.

On July 31, 2014, the FERC sent copies of the NOI for the Project to a wide range of
stakeholders, including the ACHP, the Bureau of Indian Affairs, the SHPO, and tribes that may have an
interest in the Project and the area in the vicinity of the Project. The NOI contained a paragraph about
Section 106 of the NHPA, stated that the notice is used to initiate consultations with the SHPO, and
solicited the views government agencies, interested tribes, and the public on the Project’s potential effects
on historic properties.

On October 10, 2014, the FERC staff sent letters to the following eight tribes, inviting their
participation in the review of the Project: the Alabama-Coushatta Tribe of Texas, the Caddo Nation, the
Chitimacha Tribe of Louisiana, the Coushatta Tribe of Louisiana, the Jena Band of Choctaw Indians, the
Mississippi Band of Choctaw Indians, the Choctaw Nation of Oklahoma, and the Tunica-Biloxi Indians
of Louisiana. The FERC letter also requested their assistance in identifying properties of traditional,
religious, or cultural importance. No responses have been received to date.
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In addition to the FERC’s notification process, Gulf LNG contacted the SHPO and tribes that
might attach cultural or religious significance to cultural resources in the vicinity of the Project. On May
21, 2014, Gulf LNG sent letters to two tribes requesting cultural resources consultation: the Eastern Band
of Cherokee and the Mississippi Band of Choctaw Indians. On October 21, 2014, additional letters were
sent to these tribes to identify changes to the Project footprint. No responses have been received to date.

4.10.4 Unanticipated Discoveries and Emergency Procedures Plan

Gulf LNG prepared an Unanticipated Discoveries and Emergency Procedures Plan (see
appendix F) that would be implemented in the event that cultural resources, burials, and/or human
remains are encountered during construction. The plan was submitted to the SHPO as an appendix to the
draft and final Phase I cultural resources reports for the Project (Cropley et al., 2014). The SHPO
confirmed via email that the plan was sufficient. We have reviewed this plan and find it acceptable.

4.10.5 Compliance with the National Historic Preservation Act

Cultural resource investigations and surveys have been completed for the Terminal Expansion,
including the administration building and the six CSAs, and Pipeline Modifications, including an ATWS
adjacent to the Gulfstream Meter Station. A cultural resources survey is not necessary for the wetland
mitigation site. Therefore, based on the information provided by Gulf LNG and consultations with the
SHPO and Native American Tribes, we have determined that no historic properties would be affected by
the Project as proposed.

4.11 AIR QUALITY AND NOISE
4.11.1 Air Quality

Air quality would be affected by construction and operation of the proposed facilities. This
section summarizes federal and state air quality regulations that are applicable to the proposed facilities.
The section also characterizes the existing air quality and describes potential impacts the facilities may
have on air quality regionally and locally. The term air quality refers to relative concentrations of
pollutants in the ambient air. The subsections below describe well-established concepts that are applied
to characterize air quality and to determine the significance of increases in air pollution. This includes
metrics for specific air pollutants known as criteria pollutants referred to as National Ambient Air Quality
Standards (NAAQS); regional designations to manage air quality known as Air Quality Control Regions
(AQCRs); and efforts to monitor ambient air concentrations.

Combustion of natural gas would produce criteria air pollutants such as ozone (Os), carbon
monoxide (CO), nitrogen dioxide (NO>), SO,, and inhalable particulate matter (PM [PM>s and PMjo])).
PM; 5 includes particles with an aerodynamic diameter less than or equal to 2.5 micrometers, and PM;g
includes particles with an aerodynamic diameter less than or equal to 10 micrometers. Combustion of
fossil fuels also produces volatile organic compounds (VOC), a large group of organic chemicals that
have a high vapor pressure at room temperature; and NOx. VOCs react with NOy, typically on warm
summer days, to form O;. Other byproducts of combustion are GHGs and hazardous air pollutants
(HAPs). HAPs are chemicals known to cause cancer and other serious health impacts.

GHGs produced by fossil fuel combustion are carbon dioxide (CO;), methane (CH4), and nitrous
oxide (N2O). The status of GHG as a pollutant is not related to toxicity. GHGs are non-toxic and non-
hazardous at normal ambient concentrations. GHG emissions due to human activity are the primary cause
of increased levels of all GHGs since the industrial age. These elevated levels of GHGs are the primary
cause of warming of the global climate system since the 1950s. These existing and future emissions of
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GHGs, unless significantly curtailed, will cause further warming and changes to the local, regional, and
global climate systems. Emissions of the GHGs are typically expressed in terms of COx.

Other pollutants, not produced by combustion, are fugitive dust and fugitive emissions. Fugitive
dust is a mix of PM> s, PMj, and larger particles thrown up by vehicles, earth movement, or wind erosion.
Fugitive emissions, in the context of this EIS, would be fugitive emissions of CHs (which is a specific
VOC and GHG) from operational pipelines, tanks, and aboveground facilities.

Temporary air emissions would be generated during Project construction, and long-term air
emissions would be generated during operation. Construction and operational air emissions as well as
proposed mitigation measures are discussed in sections 4.11.1.3 and 4.11.1.4.

4.11.1.1 Regional Climate

Mississippi has a humid subtropical climate. Although the potential exists for drought and flood,
rainfall is typically spread out consistently over the year. The winters are temperate, and the summers
long and hot. Winds are generally southerly, and provide high humidity during the summer season.
Thunderstorms occur on an average of 60 days per year (Mississippi State Climatologist, 2014).

Based on 1981 to 2010 climate data from the National Climatic Data Center (NCDC),
temperatures at the Pascagoula 3 NE meteorological station usually range from a monthly minimum
average of 49.4 °F in January to a maximum average of 80.8 °F in August. Mean annual precipitation is
65.0 inches, while monthly average precipitation ranges from a minimum of 4.2 inches in October to a
maximum of 7.3 inches in August. The average annual snowfall is 0.0 inches (NCDC, 2010).

4.11.1.2 Existing Air Quality

Air quality would be affected by construction and operation of the proposed facilities. Gulf LNG
would add natural gas liquefaction and export facilities to the existing Terminal in Jackson County,
Mississippi. The proposed Project would include a pretreatment facility, two liquefaction trains with
ancillary utilities and support facilities, an extension of the existing storm surge protection concrete wall,
and a new earthen berm [an extension of the existing COE berm] (Terminal Expansion); and
modifications to existing meter stations (Pipeline Modifications). This section describes existing laws
and regulations relevant to air quality, and the potential effects related to air quality that would result from
implementation of the Project.

Ambient Air Quality Standards

With authority granted by the CAA, the EPA established NAAQS to protect human health
(primary standards) and public welfare (secondary standards). The EPA codified NAAQS in 40 CFR 50
for the following “criteria pollutants:” NO,, CO, O3, SO», lead (Pb), PMio, and PM,s. These NAAQS
reflect the relationship between pollutant concentrations and health and welfare effects. The NAAQS are
summarized in table 4.11.1-1. While states can promulgate more stringent standards than the NAAQS,
the MDEQ has adopted all of the NAAQS as promulgated by the EPA (MDEQ, 2014b).
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TABLE 4.11.1-1

National and Mississippi Ambient Air Quality Standards

Time

Pollutant Frame Primary Secondary Form

PM1o 24-hour 150 ug/m? 150 yg/m®  Not to be exceeded more than once per year on
average over 3 years

PM2.s Annual 12 pug/m3 15 pg/m3 Annual mean, averaged over 3 years

24-hour 35 pg/m3 35 pg/m3 98t percentile, averaged over 3 years
SO2 3-hour NA 0.5 ppm Not to be exceeded more than once per year
1-hour 75 ppb NA 99t percentile of 1-hour daily maximum concentrations,

averaged over 3 years

Cco 8-hour 9 ppm NA Not to be exceeded more than once per year

1-hour 35 ppm NA Not to be exceeded more than once per year
NO:2 Annual 53 ppb 53 ppb Annual mean
1-hour 100 ppb NA 98t percentile of 1-hour daily maximum concentration,

averaged over 3 years

Os 8-hour 0.070 ppm 0.070 ppm  Annual 4" highest daily maximum 8-hour concentration,
averaged over 3 years

Pb 3-month 0.15 pg/m?3 0.15 ug/m®  Not to be exceeded

rolling

Sources: EPA, 2016; MDEQ, 2014b

Abbreviations:

NA = not applicable ppb = part(s) per billion

Mg = microgram(s) ppm = part(s) per million

Air Quality Control Regions and Attainment Status

AQCRs are federally designated areas for air quality planning purposes. Each AQCR, or smaller
portion within an AQCR, is designated as attainment, unclassifiable, maintenance, or nonattainment.
Areas where ambient air pollutant concentrations are below the NAAQS are designated as attainment,
while areas where ambient air concentrations are above the NAAQS are designated as nonattainment.
Areas previously designated as nonattainment that have subsequently demonstrated compliance with the
NAAQS are designated as “maintenance” for a period of time (normally 20 years after the effective date
of attainment); this time period assumes that the area remains in compliance with the standard. Areas that
lack sufficient data to determine their designation are designated unclassifiable, and are treated as
attainment areas for the purpose of stationary source air permitting.

The proposed Project would be constructed in Jackson County, which is in the Southern
Mississippi Interstate AQCR. Jackson County is in attainment or unclassifiable for all criteria pollutants.

There are three attainment air quality classifications within each of the AQCRs of the United
States. Class I areas are designated as pristine natural areas or areas of natural significance and receive
special protections under the CAA based on good air quality. Class III areas are heavily-industrialized
zones that are established only on request and must meet all requirements outlined in 40 CFR 51.166.
The remainder of the United States is designated as Class II. Jackson is a Class II attainment area. If a
new source or major modification of an existing source is subject to the PSD program requirements and is
within 62 miles (100 kilometers [km]) of a Class I area, the facility is required to notify the appropriate
federal officials and assess the impacts of the proposed project on the Class I area. The closest designated
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Class I area to the Terminal Expansion is Breton National Wildlife Refuge, about 29 miles (47 km) from
the proposed site, and therefore a PSD Class I analysis would be required since the proposed Project is
subject to PSD review. Gulf LNG supplied the federal land manager and EPA copies of the PSD air
quality permit application for the Terminal Expansion, which include a Class I impact analysis (see
section 4.11.1.5).

Air Quality Monitoring and Existing Air Quality

Along with state and local agencies, the EPA created a network of ambient air quality monitoring
stations that collect data on background concentrations of criteria pollutants across the United States. To
characterize the existing ambient air quality for the proposed Project, data were gathered from monitoring
stations closest to the proposed Project site. For NO,, O3, PM» 5, and SO», the closest monitoring site is in
Pascagoula (Jackson County) on Hospital Road at the County Health Department, about 4 miles from the
Project (Site ID 28-059-0006). For PMio, CO, and Pb, the closest site is in Jackson (Hinds County),
about 170 miles from 232 East Woodrow Wilson Drive (Site ID 28-049-0020).

Table 4.11.1-2 shows monitoring data for criteria pollutants for 2015 and 2016 from the
monitoring sites, along with the appropriate primary NAAQS standard. All monitored values were below
the NAAQS.

TABLE 4.11.1-2

Baseline Ambient Air Quality and Ambient Air Quality Standards

Averaging Description of Monitored

Pollutant Period Value 2015 2016 Primary NAAQS
PM1o 24-hour 2" high 48 pg/m?® 49 pg/m?3 150 pg/m?3
PMzs Annual Arithmetic mean 9.0 pg/m3 7.8 ug/md 12 pg/m?®

24-hour 98t percentile 19 pg/m3 14 pg/m?3 35 pg/m?
SO2 1-hour 99t percentile 24 ppb 6 ppb 75 ppb
CcO 8-hour 2" high 1.5 ppm 1.2 ppm 9 ppm

1-hour 2" high 1.8 ppm 1.8 ppm 35 ppm
NO:2 Annual Arithmetic mean 4 ppb 4 ppb 53 ppb

1-hour 98t percentile 30 ppb 28 ppb 100 ppb
Os 8-hour 4™ high 0.065 ppm 0.062 ppm 0.070 ppm
Pb 3-month rolling 18t high 0.01 ug/m?3 0 ug/m?® 0.15 ug/m?3

Source: EPA, 2017b

Emissions from the Existing Terminal

Table 4.11.1-3 lists potential-to-emit (PTE) from the existing Terminal as previously permitted
under State of Mississippi Air Pollution Control Permit No. 1280-00132. The table also includes fugitive
emissions of VOCs (due to component leaks and diesel storage tanks).
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TABLE 4.11.1-3

Potential-to-Emit for the Existing Terminal

Annual Pollutant Emissions (tpy)

Emission Unit (Quantity) NOx co SO |I:'-”“I\,Illlosl VOCs H2S04 HAPs GHGs
Stationary Source Emissions
LNG Vaporizers (10) 163.3 131.0 24 7.6 42.0 0.2 12.0 489,930
Vent Stack Heater 51 4.3 0.03 0.4 0.3 0.00 0.8 6,201
Generator Turbines 14.2 17.2 0.4 0.9 0.1 0.04 1.9 16,662
Essential Diesel Generator 11.7 2.5 0.8 0.8 1.0 0.06 0.02 269
Backup Fire Water Pump 51 9.5 2.0 0.6 0.7 0.8 0.05 0.01 252
Backup Fire Water Pump 53 10.3 2.2 0.7 0.7 0.8 0.05 0.01 240
Backup Air Compressor 4.7 1.0 0.3 0.3 0.4 0.02 0.01 99
Stationary Source Subtotal 219 161 5.3 11 45 0.4 15 513,650
Fugitive Source Emissions
Component Leaks 0.0 0.0 0.0 0.0 12.0 0.0 0.0 0.0
TOTAL 219 161 5.3 11 57 0.4 15 513,650
Sources: EPA, 1995; MDEQ, 2006
Abbreviations:
H2S0O4 = sulfuric acid mist
4.11.1.3 Regulatory Requirements for Air Quality

Terminal Expansion

Federal Air Quality Requirements

New Source Review/Prevention of Significant Deterioration. Federal pre-construction review
of certain large proposed projects varies for attainment and nonattainment areas. Federal pre-construction
review for sources in nonattainment areas is referred to as Nonattainment New Source Review (NNSR),
while federal pre-construction review for sources in attainment areas is formally referred to as PSD. The
review process aids in preventing new sources and modifications to existing systems from causing
existing air quality to deteriorate beyond acceptable levels.

A source is classified as PSD major if it has the PTE more than 100 tpy of a pollutant regulated
under the CAA and it is listed in one of the 28 named source categories in Section 169 of the CAA, or if it
has the PTE more than 250 tpy and is not listed in one of the 28 named source categories in Section 169
of the CAA. The existing Terminal is considered a minor source with respect to PSD because it does not
fall under a listed source category, and has the PTE less than 250 tpy of a pollutant regulated under the
CAA. A modification to the Terminal would be subject to PSD if the modification itself resulted in an
emission increase above any PSD major threshold. PSD major thresholds'? are listed below.

13 This summary reflects July 24, 2014 EPA Guidance indicating that the EPA will no longer treat GHGs as an air pollutant for
purposes of determining whether a source is a major source required to obtain a PSD or Title V permit (EPA, 2014b). The
MDEQ incorporates federal PSD rules into Mississippi regulations.
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e For regulated pollutants other than GHGs, the modification is subject to PSD review if it
causes an increase of more than 100 tpy (if classified in one of the 28 named source
categories listed in Section 169 of the CAA) of the regulated air pollutant, or 250 tpy of the
regulated air pollutant for any other type of source.

¢ For a modification subject to PSD review for one regulated pollutant, the source is also
subject to PSD review for all other pollutants causing a significant increase in emissions level
as defined in 40 CFR 52.21 (i.e., SO2/VOC/NOx increase of 40 tpy, CO increase of 100 tpy,
PM increase of 25 tpy, PMj¢ increase of 15 tpy, PM, s increase of 10 tpy, hydrogen sulfide
[H2S] increase of 10 tpy, sulfuric acid mist [H2SO4] increase of 7 tpy, or GHG increase of
75,000 tpy in terms of COxe).

Table 4.11.1-4 summarizes the PTE due to the addition of new equipment that would be used for
the Terminal Expansion. Emissions from the Terminal Expansion itself are above the PSD major source
thresholds for NOy and CO. For a source subject to PSD review for one regulated pollutant, the source is
also subject to PSD review for all other pollutants causing a significant increase in emissions level.
Emissions of SO,, PMio/PM2s, VOCs, sulfuric acid mist, and GHGs are above significant increase
thresholds, therefore, the Terminal Expansion would be subject to PSD review for NOy, CO, SO,
PM,¢/PM, s, VOCs, sulfuric acid mist, and GHGs.

Gulf LNG submitted a PSD air quality permit application for the Terminal Expansion in May
2015, with revisions in June 2015 and December 2016. In July 2018, Gulf LNG provided written
responses to the MDEQ’s questions regarding Gulf LNG’s PSD application. While the emissions are
expected to be similar to those presented above, Gulf LNG’s responses indicated that a revised PSD
application is expected to be submitted by the end of 2018. The revised application will include an
updated air dispersion modeling report, Class I impact analysis, and potential emissions from the
Terminal Expansion which will be incorporated into the final EIS.
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TABLE 4.11.1-4

Potential-to-Emit for the Terminal Expansion

Annual Pollutant Emissions (tpy)

Emission Unit (Quantity) NOx (o0) SO Emlosl VOCs H:SOs HAPs GHGs
Compressor Gas Turbines (4) 1445 2111 3.1 52.6 40.2 4.7 16.1 1,836,652
Hot Oil Heaters (2) 48.6 139.7 0.0 12.6 9.2 0.0 3.1 199,410
Thermal Oxidizers (2) 29.6 49.9 161.8 45 3.3 124 1.1 745,604
Warm Gas Flare 15 7.0 0.0 - 0.0 0.0 0.0 2,606
Cold Gas Flare 2.2 10.0 0.0 - 0.0 0.0 0.0 3,202
LP Flare 2.6 11.9 0.0 - 0.0 0.0 0.0 3,557
Spare Flare 0.3 1.5 0.0 - 0.0 0.0 0.0 263
LNG Carrier Flaring 1.5 6.7 0.0 0.0 0.0 0.0 -- 2,550
Emergency Diesel Generators (4) 3.7 20 0.0 0.1 0.4 0.0 0.0 428
Firewater Pumps (2) 0.2 0.2 0.0 0.0 0.0 0.0 0.0 34
Solvent Storage Tank -- - - - 3.0 - - -
Hot Oil Storage Tank -- -~ - -- 0.0 - - -
Diesel Storage Tank -- -~ - -- 0.0 - - -
Condensate/Off Specification 0.1 0.4 0.0 -- 1.1 - 0.4 264
Fuel Storage Tank
Truck Loading Fugitives -- -- -- -- 28.4 -- -- --
Truck Loading Control 0.1 0.4 0.0 -- 1.3 0.0 -- 199
Fugitive Components -- - - - 12.3 - - 471
Fugitive Road Dust a/ - -- - 0.2 - - - -
Startup, Shutdown, and Maintenance b/

Gas Turbines (4) 1.5 11.2 -- - 0.6 - -- --
Cold Flare 52.3 238.6 0.0 - 1.0 0.0 0.1 90,546
TOTAL 288.8 690.6 164.9 70.1 101.0 17.2 209 2,885,787

a Fugitive road dust is PM10 only with negligible amounts of PMzs.

b In Mississippi, emissions from startup, shutdown, and maintenance are generally considered for permit
applicability (exceptions are specified in 11 Miss. Admin. Code Pt. 2, R. 1.10).

Abbreviations:
LP = low pressure

New Source Performance Standards. The New Source Performance Standards (NSPS),
codified in 40 CFR 60, regulate emission rates and provide requirements for new or significantly
modified sources. NSPS requirements include emission limits, monitoring, reporting, and record keeping.

Applicable NSPS for the Project, based on the types of emission units and the expected date of
installation, would potentially include, but not be limited to, the subparts listed below.

e 40 CFR 60 Subpart A — General Provisions. Subpart A contains the general requirements
applicable to all emission units subject to 40 CFR 60.

e 40 CFR 60 Subpart Db — Standards of Performance for Industrial-Commercial-Institutional
Steam Generating Units. Subpart Db applies to each steam generating unit for which
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construction, modification, or reconstruction is commenced after June 19, 1984 and has a
maximum design heat input capacity of greater than 29 MW (100 MMBtu/hr [million British
thermal units per hour]). Gulf LNG would operate the hot oil heaters at the Terminal
Expansion in compliance with Subpart Db.

e 40 CFR Subpart Kb — Standards of Performance for Volatile Organic Liquid Storage Vessels
(including Petroleum Liquid Storage Vessels). This subpart applies to each storage vessel
with a capacity greater than or equal to 75 m® that is used to store volatile organic liquids for
which construction, reconstruction, or modification is commenced after July 23, 1984. This
subpart does not apply to storage vessels with a capacity greater than or equal to 151 m®
storing a liquid with a maximum true vapor pressure less than 3.5 kilopascals (kPa) or with a
capacity greater than or equal to 75 m® but less than 151 m® storing a liquid with a maximum
true vapor pressure less than 15.0 kPa. This subpart sets standards for VOC emissions
reduction. This subpart applies to the condensate/off specification fuel storage tank at the
Terminal Expansion. Gulf LNG would comply with all applicable Subpart Kb standards and
requirements for monitoring, recordkeeping, and reporting.

e 40 CFR Subpart Il — Standards of Performance for Stationary Compression Ignition (CI)
Internal Combustion Engines (ICE). Subpart IIII applies to owners and operators of
stationary CI ICE as described in the subpart. This subpart sets emission standards for NOy
plus non-methane hydrocarbons, CO, and PM. This subpart applies to the four emergency
generators and two emergency firewater pumps at the Terminal Expansion. Gulf LNG would
comply with all applicable Subpart I1II standards and requirements for monitoring,
recordkeeping, and reporting.

e 40 CFR Subpart KKKK — Standards of Performance for Stationary Combustion Turbines.
This subpart applies to stationary combustion turbines that commenced construction,
modification, or reconstruction after February 18, 2005 and have a heat input at peak load
equal to or greater than 10.7 gigajoules per hour (10 MMBtu/hr). The proposed compressor
gas turbines would be subject to NSPS Subpart KKKK as their fuel heat input ratings would
exceed 10 MMBtu/hr, and their manufacturing date would be after February 18, 2005.
Subpart KKKK regulates emissions of NOx and SO;. The turbines would be subject to a NOx
emission limit of 25 parts per million (ppm) at 15 percent oxygen. Gulf LNG would comply
with the fuel sulfur requirements by using fuel with sulfur content at or below 0.060 pound of
SO; per MMBtu. Gulf LNG would comply with all applicable Subpart KKKK standards and
requirements for monitoring, recordkeeping, and reporting.

National Emissions Standards for Hazardous Air Pollutants. The National Emissions
Standards for Hazardous Air Pollutants (NESHAPs), codified in 40 CFR 61 and 63, regulate the
emissions of HAPs from new and existing sources. Part 61, promulgated before the 1990 CAA
Amendments, regulates eight hazardous substances: asbestos, benzene, beryllium, coke oven emissions,
inorganic arsenic, mercury, radionuclides, and vinyl chloride.

The 1990 CAA Amendments established a list of 189 HAPs, resulting in the promulgation of Part
63, also known as the Maximum Achievable Control Technology (MACT) standards. Part 63 regulates
HAPs from major sources of HAPs and specific source categories emitting HAPs. Some NESHAPs may
apply to non-major sources (area sources) of HAPs. Major source thresholds for NESHAPs are 10 tpy of
any single HAP or 25 tpy of total HAPs. Gulf LNG is a major source of HAPs because formaldehyde
emissions exceed 10 tpy.

Applicable NESHAPs for the Project, based on the types of emission units and the expected date
of installation, would potentially include, but not be limited to, the subparts listed below.
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e 40 CFR 63 Subpart A — General Provisions. Subpart A contains the general requirements
applicable to all emission units subject to 40 CFR 63.

e 40 CFR 63 Subpart HHH — National Emission Standards for Hazardous Air Pollutants from
Natural Gas Transmission and Storage Facilities. Although this subpart applies to the
facility, there are no glycol dehydration units and thus no applicable requirements.

e 40 CFR 63 Subpart YYYY — National Emission Standards for Hazardous Air Pollutants for
Stationary Combustion Turbines. In 2004, the EPA stayed the effectiveness of the emission
and operating limitations for lean-premixed gas-fired and diffusion flame gas-fired turbines.
These turbines must only comply with the initial notification requirements at this time.

e 40 CFR 63 Subpart ZZZZ — National Emission Standards for Hazardous Air Pollutants
Reciprocating Internal Combustion Engines (RICE). Subpart ZZZZ applies to any existing,
new, or reconstructed stationary RICE located at a major or area source of HAP emissions.
For stationary RICE located at an area source of HAP emissions, a stationary RICE is
“existing” if construction or reconstruction of the stationary RICE commenced before June
12, 2006. A stationary RICE located at an area source of HAP emissions is “new” if
construction of the stationary RICE commenced on or after June 12, 2006. For area sources,
this subpart sets operating limitations and emission limitations for CO and formaldehyde, as
well as management practices and work practice standards. This subpart applies to the four
diesel emergency engines and two diesel firewater pumps at the Terminal Expansion. Gulf
LNG would comply with all applicable Subpart ZZZZ standards and requirements for
monitoring, recordkeeping, and reporting.

e 40 CFR 63 Subpart DDDDD — National Emission Standards for Hazardous Air Pollutants for
Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters. This
subpart applies to major source of HAPs. This subpart applies to the hot oil heaters at the
Terminal Expansion. Gulf LNG would comply with all applicable Subpart DDDDD
standards and requirements for monitoring, recordkeeping, and reporting.

Title V Operating Permit. The required elements of Title V operating permit programs are
outlined in 40 CFR 70 and 40 CFR 71. Title V operating permits may be referred to as “Part 70” or
“Part 717 permits, or as Title V permits. A Title V permit should list all air pollution requirements that
apply to the source, including emissions limits and monitoring, record keeping, and reporting
requirements. Regulations also require that the permittee annually report the compliance status of its
source with respect to permit conditions to the corresponding regulatory agency.

A Title V major source, as defined in 40 CFR 70.2, is a source or group of stationary sources
(including new and existing sources) within a contiguous area and under common control, emitting or
with the PTE criteria pollutants or HAPs above the criteria pollutant threshold values. The Title V major
source threshold is 100 tpy for any of the criteria pollutants, 10 tpy for any single HAP, and 25 tpy for
any combination of HAPs. The existing Terminal is a major source with respect to Title V, and Gulf
LNG currently operates it under Title V Permit No. 1280-00132. The proposed Terminal Expansion
would require Gulf LNG to submit an application to revise the Title V permit. Gulf LNG submitted a
consolidated application for a permit to construct and operate the Terminal Expansion in May 2015, with
revisions in June 2015 and December 2016.

General Conformity. The General Conformity Rule was designed to require federal agencies to
ensure that federally-funded or federally-approved projects conform to the applicable State
Implementation Plan (SIP). Section 176(c) of the CAA prohibits federal actions in nonattainment or PSD
maintenance areas that do not conform to the SIP for the attainment and maintenance of NAAQS.
General Conformity regulations apply to project-wide direct and indirect emissions of pollutants (and all

Air Quality And Noise 4-112



precursors) for which the project areas are designated as nonattainment or maintenance that are not
subject to NSR and that are greater than the significance thresholds established in the General Conformity
regulations or 10 percent of the total emissions budget for the entire nonattainment or maintenance area.
Federal agencies are able to make a positive conformity determination for a proposed project if any of
several criteria in the General Conformity Rule are met. These criteria include:

e cmissions from the project that are specifically identified and accounted for in the SIP
attainment or maintenance demonstration; or

e emissions from the action that are fully offset within the same area through a revision to the
SIP, or a similarly enforceable measure that creates emissions reductions so there is no net
increase in emissions of that pollutant.

The existing Terminal and the proposed Terminal Expansion would be entirely within an
attainment area and would be subject to PSD permitting, therefore is not subject to General Conformity.

GHG Reporting Rule. In September 2009, the EPA issued the final Mandatory Reporting of
Greenhouse Gases Rule, requiring reporting of GHG emissions from suppliers of fossil fuels and facilities
that emit greater than or equal to 25,000 metric tpy of GHG (reported as COz.). In November 2010, the
EPA signed a rule finalizing GHG reporting requirements for the petroleum and natural gas industry in 40
CFR Part 98, Subpart W. The industry separates LNG storage facilities from LNG import and export
equipment because the former are considered part of the source category regulated by Subpart W. The
rule does not apply to construction emissions.

The new LNG facilities associated with the Terminal Expansion would potentially be subject to
the GHG Mandatory Reporting Rule. The rule establishes reporting requirements based on actual
emissions; however, it does not require emission controls. Gulf LNG would monitor emissions in
accordance with the reporting rule. If actual emissions exceed the 25,000 metric tpy CO,. reporting
threshold, Gulf LNG would be required to report its GHG emissions to the EPA. Gulf LNG has not
reported GHG emissions for the existing Terminal as actual emissions were below thresholds. Gulf LNG
would estimate the actual GHG emissions from the Project and report GHGs as necessary for the existing
source and the proposed Project, combined.

Applicable State Air Quality Requirements

The Terminal Expansion would be subject to state standards, codified in MDEQ Title 11 (MDEQ,
2015a; MDEQ, 2015b; MDEQ), 2015¢). The regulations listed below would apply to the existing facility
as well as the new facilities associated with the Terminal Expansion, including governing turbines, flares,
generators, fire water pumps, and fugitive emissions.

e 11 Miss. Admin. Code Pt. 2, R. 1.3. Specific Criteria for Source of Particulate Matter.
e 11 Miss. Admin Code Pt. 2, R. 1.4. Specific Criteria for Source of Sulfur Compounds.

e 11 Miss. Admin Code Pt. 2, R. 1.6 and 1.8. New Sources and Provisions for Hazardous Air
Pollutants.

e 11 Miss. Admin Code Pt. 2, R. 1.9. Stack Height Considerations.

e 11 Miss. Admin Code Pt. 2. R. 1.10. Provisions for Upsets, Startups, and Shutdowns.
e 11 Miss. Admin. Code Pt. 2, R. 2.1.D. Permitting Requirements.

e 11 Miss. Admin Code Pt. 2, R. 2.2. General Standards Applicable to All Permits.
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e 11 Miss. Admin Code Pt. 2, R. 2.3. Application for Permit to Construct and State Permit to
Operate New Stationary Source.

e 11 Miss. Admin Code Pt. 2, R. 2.5. Application Review.

e 11 Miss. Admin Code Pt. 2, R. 10. Emission Reduction Schedule.

e 11 Miss. Admin Code Pt. 2, Ch. 5. Administrative Procedures.

e 11 Miss. Admin Code Pt. 2, Ch. 6. Rules of Practice for Formal Evidentiary Hearings.

Gulf LNG would comply with all applicable state requirements.

Pipeline Modifications

Federal Air Quality Requirements

New Source Review/Prevention of Significant Deterioration. The Pipeline Modifications
would not cause any emissions during operations; therefore, it would not trigger any additional federal or
state NSR/PSD permitting requirements.

New Source Performance Standards/National Emissions Standards for Hazardous Air
Pollutants. The Pipeline Modifications would not include addition of any new equipment or cause any
new emissions during operation; therefore, it would not trigger NSPS/NESHAPs requirements.

Title V Operating Permit. The Pipeline Modifications would not cause any emissions during
operations; therefore, it would not trigger Title V permitting requirements.

General Conformity. The Pipeline Modifications would cause emissions during construction,
but it is in an attainment area; therefore, it would not trigger General Conformity requirements.

GHG Reporting Rule. The Pipeline Modifications would not cause any emissions during
operations; therefore, it would not trigger GHG reporting requirements.

Chemical Accident Prevention Provisions. The Pipeline Modifications would be regulated by
the DOT under 49 CFR 192 (Federal Safety Standards for Transportation of Natural and Other Gas by
Pipeline), and therefore, exempt from Chemical Accident Prevention Provisions by definition.

Applicable State Air Quality Requirements

The Pipeline Modifications would not cause any emissions during operations; therefore, it would
not trigger state air quality permitting requirements.

4.11.1.4 Construction Air Emissions Impacts and Mitigation
Terminal Expansion

Emissions during Terminal Expansion construction would generally be associated with onshore
construction activities conducted using on-road and off-road mobile equipment; and offshore construction
activities conducted using marine vessels such as tugboats or barges, and dredging.

Onshore On-road and Off-road Mobile Equipment Emissions

Potential impacts on ambient air quality for construction projects typically include generation of
combustion and fugitive dust emissions from mobile construction equipment operation.
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Combustion emissions would occur as tailpipe emissions from gasoline or diesel fueled engines
in on-road and off-road mobile equipment.

Fugitive dust results from construction activities such as land clearing, grading, excavation, and
concrete work, as well as from vehicles traveling on paved and unpaved roads. Fugitive dust generation
depends on the area of construction, silt and moisture contents of the soil, wind speed, frequency of
precipitation, amount of vehicle traffic, and vehicle and roadway type. Fugitive dust would be produced
during all phases of construction. Emissions are typically greatest during drier winter months and in areas
of fine-textured soils. The control of fugitive particulate emissions is typically addressed through

compliance with state or local nuisance regulations such as 11 Miss. Admin. Code Pt. 2, R. 1.3 (MDEQ,
2015a).

A summary of expected combustion and fugitive dust construction emissions is provided in table
4.11.1-5. As with any fossil fuel-fired activity, construction equipment used for the Terminal Expansion
would also contribute GHG emissions, including CH4, CO,, and N>,O. Emissions of GHGs are typically
estimated as COj. Although EPA’s reporting rule does not apply to construction emissions, we have
included these GHG emissions in table 4.11.1-5 for accounting and disclosure purposes.

TABLE 4.11.1-5

Summary of Terminal Expansion On-road and Off-road Mobile Equipment and Fugitive Dust
Construction Phase Emissions

Annual Pollutant Emissions (tons), by Construction Year

Year a/ NOx co SO: PM1o PM2s VOCs GHGs
Year 1 22.5 134 0.1 18.4 4.4 3.4 4,898
Year 2 258.4 164.4 0.6 132.2 35.4 41.0 58,533
Year 3 249.9 198.7 0.7 58.6 20.6 44.0 64,186
Year 4 359.3 300.5 1.0 354 21.1 66.3 88,687
Year 5 124.4 129.6 0.4 245 10.3 25.9 38,833
Year 6 14.9 14.8 0.1 1.3 0.8 3.0 6,012
TOTAL 1,029.3 821.2 29 270.4 92.6 183.6 261,149

a Construction equipment emissions based on SCAB Fleet Average Emission Factors (Diesel); commuter and
delivery vehicle traffic emissions based on EMFAC2007 model; and fugitive dust emissions (inside plant
boundary) based on EPA AP-42 Chapters 13.2.1 for paved roads, 13.2.2 for unpaved roads, and 13.2.3 for
heavy construction equipment.

Offshore Marine Vessel Emissions

Criteria air pollutant emissions from marine vessel operations are also expected during the
construction period. The emissions would come from tugboats and barges carrying materials and
equipment needed for construction of the Project traveling to and from the place of origin to the Port of
Pascagoula and by barge to the supply docks, and from dredging for the supply docks. Table 4.11.1-6
provides a summary of construction-related emissions from marine vessel operations.
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TABLE 4.11.1-6

Summary of Terminal Expansion Marine Vessel Construction Phase Emissions

Annual Pollutant Emissions (tons), by Construction Year

Year NOx co SO: PM1o PM2s VOCs GHGs
Year 1 0.0 0.0 0.0 0.0 0.0 0.0 0
Year 2 534.1 31.5 104.2 8.9 8.9 2.7 23,645
Year 3 26.1 2.0 29 0.4 0.4 0.2 1,172
Year 4 16.7 1.2 1.8 0.3 0.3 0.1 747
Year 5 23 0.2 0.3 0.0 0.0 0.0 103
Year 6 0.0 0.0 0.0 0.0 0.0 0.0 0

TOTAL 579.2 34.9 109.3 9.7 9.7 3.0 25,667

Mitigation Measures

Once the Terminal Expansion construction phase is completed, the fugitive dust and construction
emissions would subside; thus, the length of time the area near the site would be exposed to dust and
emissions from construction activities would be limited. To minimize impacts on air quality during
construction Gulf LNG would:

o install rock aprons or rattle plate or equivalent at dirt road intersections;
e minimize disturbed areas as much as possible;

e require vehicles to comply with maximum speed of 15 miles per hour within construction
area;

e apply water to dirt stockpiles;
e maintain a freeboard of 6 inches, or cover loads in haul trucks;
e apply water to sand, dirt, or other loose material before transport; and

e apply chemical dust suppressants or water to disturbed areas.

Vehicular and/or barge exhaust and crankcase emissions from gasoline and diesel engines would
comply with applicable EPA mobile source emission regulations (40 CFR 85) by using equipment
manufactured to meet these specifications.

The combustion and fugitive dust emissions that would occur during construction of the Terminal
Expansion would be primarily limited to the immediate vicinity of the existing Terminal site. These
emissions would represent a small portion of Jackson County’s yearly emissions inventories and would
subside once construction has been completed. Therefore, we conclude the construction-related impact
on local air quality during construction of Terminal Expansion would not be significant.

Pipeline Modifications

Emissions during construction of the Pipeline Modifications would generally be associated with
onshore construction activities conducted using a backhoe, cherry pickers, and welding machines. A
summary of expected construction emissions is provided in table 4.11.1-7.
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TABLE 4.11.1-7

Summary of Pipeline Modification Construction Emissions

Annual Pollutant Emissions (tons)

Meter Station / Year

NOx co SO2 PM1o PM2s VOCs GHGs
Gulfstream / Year 5 136.5 143.3 0.2 9.6 9.6 32.3 5,560
Destin / Year 5 136.5 143.3 0.2 9.6 9.6 32.3 5,560
Transco/FGT Interconnect / Year 5 al 136.5 143.3 0.2 9.6 9.6 32.3 5,560
TOTAL 409.6 429.9 0.7 28.9 28.9 97.0 16,679

a Transco would make modifications to the existing and jointly owned Transco/FGT Interconnection to permit bi-
directional flow. These modifications would be constructed by Transco and would be reviewed by FERC under
its blanket certificate process.

Mitigation Measures

The combustion and fugitive dust emissions that would occur during construction of the Pipeline
Modifications would be primarily limited to the existing meter stations and on the Gulf LNG Pipeline
side of the 36-inch-diameter battery-limits valve. The Pipeline Modifications are very minor and would
be completed relatively quickly, therefore air emissions would be short-term. Gulf LNG would employ
the same mitigation measures for the Pipeline Modifications as described for the Terminal Expansion
construction.

Transco would also make modifications to the existing and jointly owned Transco/FGT
Interconnection to permit bi-directional flow. These modifications would be constructed by Transco and
would be reviewed by FERC under its blanket certificate process.

Air emissions resulting from the Pipeline Modifications would subside once construction is
completed and would represent a small portion of Jackson County’s yearly emissions inventories.
Therefore, the construction-related impact on local air quality would be temporary and would not be
significant.

4.11.1.5 Operations Air Emissions Impacts and Mitigation
Terminal Expansion
Emissions

Table 4.11.1-3 shows operational stationary equipment emissions and fugitive emissions from
component leaks at the existing Terminal. Table 4.11.1-4 shows stationary equipment emissions and
fugitive emission from component leaks that would occur during operation of the proposed Terminal
Expansion. According to the Project schedule, the first liquefaction train would be in operation while
constructing the second liquefaction train. Therefore, we recommend that:

e Prior to the end of the draft EIS comment period, Gulf LNG should file with the
Secretary the total estimated emissions (including emissions calculation methodology
and spreadsheets) while construction of liquefaction train 2 and operations of
liquefaction train 1 are occurring concurrently. Gulf LNG should include a regulatory
analysis of compliance and any additional mitigation required.
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In addition to stationary equipment emissions and fugitive emissions from component leaks;
Terminal operational emissions include stationary and mobile source combustion emissions from LNG
carriers and support vessels. The final EIS (FERC, 2006) prepared for the existing Terminal included
operational impacts of stationary source emissions from LNG carriers while unloading (and stationary), as
well as mobile emissions from:

e NG carriers — cruise;

e LNG carriers — within moored safety zone (i.e., within 500 yards in all directs from the area
occupied by a typical LNG carrier at berth);

e LNG carriers — maneuvering;
e LNG carriers — hoteling;

e pilot boats;

e USCG escort boats;

e tug assists; and

e commuter traffic.

The mobile source emissions from marine vessels are authorized under Gulf LNG’s existing
operations and could occur independently of the proposed Terminal Expansion. However, it is expected
that that the LNG carrier size would increase from 170,000 m* to 208,000 m® as part of the Terminal
Expansion Project. The LNG carrier emissions for this increased size would be less than the LNG carrier
emissions for the smaller vessel due to the fewer number of vessel calls that would be required for receipt
of LNG at the same production rate. Although mobile source emissions are expected to be less than what
is currently authorized and are not considered in the air permitting process, we are including a discussion
of the emissions in this section for completeness as well as to support the discussion in the Cumulative
Impacts section.

Table 4.11.1-8 shows the updated emissions from LNG carriers and support vessels while inside
the moored safety zone (i.e., maneuvering and berthing, hoteling, disconnection and unberthing) and
while outside the moored safety zone (i.e., channel transit within state waters).

TABLE 4.11.1-8

Summary of Gulf LNG Terminal LNG Carrier and Support Vessel Emissions

Annual Pollutant Emissions (tpy)

Location NOx (of0) SO2 PM VOCs GHGs
Inside Moored Safety Zone 78.5 5.7 21 1.3 3.2 3,445
Outside Moored Safety Zone 13.4 0.9 0.3 0.2 0.6 525
TOTAL 91.8 6.7 24 1.5 3.8 3,971

Gulf LNG conducted air dispersion modeling for compliance with the NAAQS for CO, and with
NAAQS and PSD increments for NOx, PMio, PM3s, and SO, for the Terminal Expansion. Modeling
results are listed in table 4.11.1-9. The modeling was conducted in accordance the June 28, 2010 EPA
memorandum for the new 1-hour NO; standard, and August 23, 2010 memorandum for the 1-hour SO,
standard. The modeling analysis includes emissions from LNG carriers and support vessels while
hoteling. Meteorological data from 2009 to 2013 was used as inputs to the model.
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TABLE 4.11.1-9

Results of Project Screening Analysis and NAAQS/PSD Increment Analysis
for Operation of the Terminal Expansion

Screening Results

Pollutant and Project Modeled Class Il Significant Impact Less than Significant
Averaging Period Concentration Level Impact Level?
PM10 24-hour 3.85 ug/m?® 5 ug/m3 Yes
PM25 Annual 0.11 pyg/m?3 0.3 ug/m3 Yes
PM2.5 24-hour 0.66 pg/m?3 1.2 ug/m?3 Yes
SO2 3-hour 9.04 ug/m?3 25 pg/md Yes
SO2 1-hour 9.1 ug/m?d 7.8 ug/md No
CO 8-hour 53.77 pg/m3 500 pg/m? Yes
CO 1-hour 636.46 yg/m?® 2,000 pg/m3 Yes
NO2 Annual 0.32 ug/m? 1 pg/m3 Yes
NOz2 1-hour 7.29 pg/m?3 7.5 ug/m3 Yes
NAAQS Refined Modeling Analysis
Pollutant and Total Concentration
Averaging Period (Modeled + Background) NAAQS Less than NAAQS?
SOz 1-hour 4,050 pg/m3 196 ug/md al No

Culpability Analysis

Project Contribution to

Pollutant and Modeled Maximum Class Il Significant Impact Less than Significant
Averaging Period Concentration Level Impact Level?
SOz 1-hour 3.99 ug/m?3 7.8 ug/m3 Yes

a 196 ug/mdis equal to 75 ppb.

Mobile source emissions and modeling results are also discussed in section 4.13.2.11.

The model used was the American Meteorological Society/EPA Regulatory Model (AERMOD)
version 14134. AERMOD incorporated data from AERMAP (version 11103), the terrain preprocessor,
AERMET (version 14134), the meteorological preprocessor, and AERSURFACE (version 14134), which
is used to estimate surface characteristics required for input to AERMET. A screening analysis was
conducted to determine if emissions from the Terminal Expansion would cause a significant impact. The
screening results (see table 4.11.1-9) indicate that all pollutants and averaging periods except for 1-hour
SO, are below their respective PSD modeling significant impact levels (SILs). Therefore, further
modeling for these pollutants was not required.

The screening results for the 1-hour SO, indicated an exceedance of the SIL; therefore, a refined
modeling was conducted for 1-hour SO,. Gulf LNG obtained the off-site sources for the refined analysis
from the MDEQ. Major sources within the area of impact were modeled for the 1-hour SO, NAAQS run.
The results of the refined analysis for the 1-hour SO, NAAQS run also exceeded the standard (see table
4.11.1-9). A culpability analysis was conducted using the MAXDCONT post processor to determine if
operation of the Terminal Expansion contributed significantly (7.8 pug/m’) to any of the exceedances
when combined in both time and space. The results listed in table 4.11.1-9 indicate that operation of the
Terminal Expansion would not contribute significantly to exceedances of the 1-hour NAAQS for SO,. As
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previously indicated, Gulf LNG is anticipating submitting a revised PSD air permit application with
additional modeling. The results will be incorporated into the final EIS.

Gulf LNG also conducted a Class I impact analysis because the Terminal Expansion is 47 km
from a Class I area (Breton National Wildlife Refuge). Gulf LNG plotted the modeled annual PM,,, 24-
hour PM, s, annual PM 5, 3-hour SO,, 24-hour SO», and annual SO, impact on maps of the area and found
that the modeled impacts were below Class I SILs prior to reaching the Class I area. Therefore, no
additional Class I analyses were necessary. Visibility impacts were assessed using the procedures from
the U.S. Forest Service (FS), the National Park Service, and the FWS’s Federal Land Manager’s Air
Quality Related Values Workgroup (FLAG) Phase I Report (FS et al., 2010). As discussed in the FLAG
report, for areas within 50 km of a viewshed, federal land managers should look at change in color and
contrast compared to natural conditions. The federal land managers would be concerned if the modeled
change in color is expected to exceed 0.05 or if the change in contrast is expected to exceed 2. Gulf LNG
found that the worst-case change in color is predicted to be 0.015 and worst-case change in contrast is
predicted to be 1.581. The results indicate that the Project would not have a significant near-field impact
on visibility at the Breton National Wildlife Refuge. For the far-field impacts (i.e., for Class I areas
greater than 50 km away from the Project), Gulf LNG conducted a Q/D screening analysis as described in
FS et al. (2010), using total Project emissions of NOy, SO,, and PM (Q) of 491 tpy and a minimum
distance (D) of 50 km. Because Q/D of 9.82 was less than 10, Gulf LNG concluded that further analysis
using CALPUFF was not necessary. The FWS concurred with Gulf LNG’s conclusion in an email dated
September 16, 2015. In July 2018, Gulf LNG provided written responses to MDEQ’s questions regarding
Gulf LNG’s PSD application. Gulf LNG’s responses indicated that a corrected Class I impact analysis
would be submitted using total Project emissions of NOx, SO,, PMjg, and H.SO4 (Q) of 541 tpy
corresponding to the potential emissions in table 4.11.1-4. As previously indicated, Gulf LNG is
anticipating submitting a revised PSD air permit application with updated Class I impact analysis. The
results will be incorporated into the final EIS.

Gulf LNG reviewed the Terminal Expansion’s impact on the ozone NAAQS by calculating the
maximum percentage increase in NOx and VOC emissions (combined) and applying that increase to the
3-year average ozone monitored values for 2013 through 2015, as measured at the Pascagoula monitor.
The highest-fourth high monitored values were 0.064, 0.075, and 0.065 ppm between 2013 and 2015
respectively for an average of 0.068 ppm. Gulf LNG calculated the percentage increase in NOy and VOC
emissions in Jackson County, George County, Harrison County, Mississippi; and Mobile County
Alabama (combined) to be 0.64 percent. A 0.64 percent increase to the 3-year average ozone monitored
value is 0.0684 ppm, below the NAAQS of 0.070 ppm. Therefore, we conclude impacts on ozone from
the Terminal Expansion would not be significant.

We received a comment on the monitoring station locations used in modeling analysis. The
background monitoring data for NO,, PM» 5, and SO, used in the model to determine Project impacts on
the NAAQS and increments was from a monitor in Pascagoula, about 4 miles from the Project. This site
is very close to the Project. Therefore, we conclude it would provide representative background data.
Note that, as Gulf LNG must obtain a PSD permit for this Project, the MDEQ will assess the
representativeness of the monitoring data under the PSD rules as part of the air quality permitting process.
In addition, the background data was only used to assess the 1-hour SO, impacts, as all other pollutants
and averaging periods Project impacts were below the SIL.

Mitigation Measures

Gulf LNG would minimize potential impacts on air quality due to the operation of the Terminal
Expansion by adhering to applicable federal and state regulations and installing Best Available Control
Technology (BACT) to minimize emissions. As presented in Gulf LNG’s PSD permit application, the
BACT analysis includes identification of all applicable control technologies based on control
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effectiveness. The strictest controls are evaluated first and if those are technically or economically
infeasible, or if environmental effects are significant, then the next most stringent control technology is
reviewed. The process continues until the BACT level being considered cannot be eliminated based on
technical or economic considerations, energy or environmental impacts. BACT is required for NOy, CO,
SO,, PM1o/PM2 5, VOC, sulfuric acid mist, and GHG emissions for the proposed equipment.

BACT for Refrigeration Turbines. For NOy, Selective Catalytic Reduction and Dry Low NOy
burners are determined to be BACT for the turbines, in addition to the use of good combustion practices.
For CO and VOCs, oxidation catalyst is determined to be BACT, in addition to the use of good
combustion practices. For PM (encompassing both PM o and PM,s), good combustion practices and the
use of natural gas are determined as BACT. For SO, use of low sulfur natural gas is determined as
BACT. For GHG, use of natural gas fuel, and good combustion practices are determined as BACT. For
sulfuric acid mist, treating streams to reduce sulfur content before combustion using a H,S removal unit is
determined to be BACT.

BACT for Hot Oil Heaters. For NOy, good combustion practices and ultra-low NOy burners are
determined as BACT. For CO and VOCs, good combustion practices are determined as BACT. For PM,
good combustion practices and the use of natural gas are determined as BACT. For SO», the use of low
sulfur natural gas is determined as BACT. For GHGs, use of natural gas fuel and good combustion
practices are determined as BACT. For sulfuric acid mist, use of a H,S removal unit is determined to be
BACT.

BACT for Thermal Oxidizers. Two thermal oxidizers would be installed to control VOCs and
H,S within the acid gas vent streams generated by the amine units. Good combustion practices are
determined as BACT for NOx and VOC emissions from the thermal oxidizers. For CO, VOCs, and PM,
good combustion practices and the use of natural gas are determined as BACT. For SO; and sulfur acid
mist, the use of a H,S removal unit is determined as BACT. For GHGs, good combustion practices are
determined as BACT.

BACT for Flares. Good combustion practices and flaring minimization would minimize NOy,
CO, VOC, and GHG emissions and are determined as BACT. For PM, good combustion practices and
natural gas fuel is determined as BACT. For SO,, the use of low sulfur natural gas to limit maximum SO»
emissions is determined as BACT. Because all gases going to the flare would already be treated by an
H,S removal unit, no additional BACT is required for sulfur acid mist.

BACT for ICE. For NOy, CO, VOCs, PM, and GHGs, limited use, turbocharger and aftercooler,
and good operating practices are determined as BACT. For SO,, the use of ultra-low sulfur diesel, limited
use, and good combustion practices are determined as BACT. For sulfur acid mist, use of ultra-low sulfur
diesel is determined as BACT.

BACT from Storage Tanks. For the solvent tank and hot oil tank, VOC BACT is submerged
fill and a nitrogen blanket. For the diesel tank, VOC BACT is submerged fill and appropriate breather
vent settings. For the condensate tank, VOC BACT is submerged fill and vent to flare.

BACT for Truck Loading. VOC BACT is determined to be use of a flare (or equivalent device)
capable of achieving 98 percent destruction and removal efficiency to control vapors collected during
truck loading operations.

BACT for Fugitive Components. For VOCs and GHGs, BACT is determined to include the
development of a site-specific Leak Detection and Repair (LDAR) type program consisting of semiannual
Audio Visual and Olfactory (AVO) inspections.
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Gulf LNG also proposes combustion turbine startup/shutdown work practices. The refrigeration
turbine startup would begin when fuel is introduced into the combustion turbine and would end when the
Selective Catalytic Reduction and Dry Low NOy burners systems are operating at normal destruction
efficiency. Turbine startup would not exceed 30 minutes. The refrigeration turbine shutdown would
begin when the initiation of a shutdown sequence results in the combustion turbine dropping below 75
percent power and would be complete when fuel is terminated to the turbine. Turbine shutdown would
not exceed 30 minutes.

As a result of the mitigation measures described above, we conclude that air quality impacts
during operation of the Terminal Expansion would be minor.

Pipeline Modifications

Emissions

Operation of the existing pipeline and meter stations cause fugitive emissions of VOCs and
GHGs from valves, flanges, and other equipment. The Pipeline Modifications would not increase these

emissions.

Mitigation Measures

Gulf LNG would continue to comply with all applicable state and local air permitting
requirements during construction and operation of the Pipeline Modifications.

Because there would be no increase in emissions, we conclude that air quality impacts due to
operation of the proposed Pipeline Modifications would be negligible.

4.11.2 Noise

The existing noise environment would be affected by construction and operation of the proposed
facilities. Temporary noise would be generated during Project construction, and long-term noise would
be generated during operation. Construction and operational noise impacts as well as proposed mitigation
measures are discussed in sections 4.11.2.4 and 4.11.2.5.

4.11.2.1 Noise Levels and Terminology

Sound is mechanical energy transmitted by pressure waves in media such as air or water (FTA,
2006). When sound becomes excessive, annoying, or unwanted, it is referred to as noise. Noise levels
are quantified using units of dB. Noise may be continuous (constant noise with a steady decibel level),
steady (constant noise with a fluctuating decibel level), impulsive (having a high peak of short duration),
stationary (occurring from a fixed source), intermittent (at intervals of high and low sound levels), or
transient (occurring at different rates).

Noise levels are quantified using dB, which is a unit of sound pressure. The A-Weighted Sound
Level, expressed as dBA, can be used to quantify sound and its effect on people (EPA, 1978). On the
dBA scale, normal conversation falls at about 60 to 65 dBA, and sleep disturbance occurs at about 40 to
45 dBA.

Ambient sound levels, or background sound levels, result from sound emanating from natural and
artificial sources. The magnitude and frequency of background noise may vary considerably over the
course of a day and throughout the year, caused in part by weather conditions, seasonal vegetative cover,
and human activity. Two measures used by federal agencies to relate the time-varying quality of
environmental sound levels to known effects on people are the 24-hour equivalent sound level (Leqe4))
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and the day-night sound level (La4n). The Leqe4) is the level of steady sound with the same total energy as
the time-varying sound, averaged over a 24-hour period. The Ly is the Lege4) with 10 decibels on the
dBA scale added to the nighttime sound levels between the hours of 10 p.m. and 7 a.m., to account for
people’s greater sensitivity to sound during nighttime hours.

Table 4.11.2-1 contains examples of common activities and their associated noise levels in dBA
(CALTRANS, 2009).

TABLE 4.11.2-1

Common Activities and Associated Noise Levels

Activity Noise Level (dBA)
Loud live band music 110
Truck 50 feet away 80
Gas lawnmower 100 feet away 70
Normal conversation indoors 60
Moderate rainfall on vegetation 50
Refrigerator 40

Source: CALTRANS, 2009

The potential for noise impacts can be assessed by considering the sound level increase over
existing levels at receptors, referred to as noise sensitive areas (NSAs) such as residences, schools, or
hospitals. In general, an increase of 3 dBA is barely detectable by the human ear and an increase of 6
dBA is considered clearly noticeable. Increases of 10 dBA are perceived as a doubling of noise (i.e.,
twice as loud).

4.11.2.2 Noise Regulations

The State of Mississippi and Jackson County do not have regulations that would limit noise from
construction or operation of the Project.

In 1974, the EPA published its Information on Levels of Environmental Noise Requisite to
Protect Public Health and Welfare with an Adequate Margin of Safety. This document provides
information for state and local governments to use in developing their own ambient noise standards. The
EPA has indicated that an Lg, of 55 dBA protects the public from indoor and outdoor activity interference
(EPA, 1974). Absent an applicable state or local noise level limit, we have used this criterion to evaluate
the potential noise impacts from construction and operation of the Project. The potential for noise
impacts are assessed by comparing the Project’s noise levels with the 55 dBA noise level criterion.

4.11.2.3 Existing Sound Levels and Noise Sensitive Areas
Terminal Expansion

Gulf LNG evaluated potential noise impacts during construction and operation of the Terminal
Expansion by conducting a background noise level survey and then conducting noise impact evaluations
at the nearest NSAs. The baseline noise survey was conducted on June 30, 2014 (Hoover and Keith,
2014). Ambient noise levels were recorded at two nearby residential NSAs identified by the surveyors.
At NSA #]1, the sources of sound during the sound measurements included insects/birds, water, and
occasionally industrial activity from across Bayou Casotte. At NSA #2, the sources of sound included
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insects/birds, outdoor residential air conditioning units, and occasionally water. The sound measurements
typically exclude “extraneous sound” or intermittent sound such as a vehicle passing the sound
measurement location. During the daytime surveys the temperature ranged from 84 to 91 °F, relative
humidity ranged from 70 to 75 percent, the sky was mostly clear and the wind was primarily from the
west. During the nighttime survey the temperature ranged from 83 to 85 °F, relative humidity was 80
percent, the sky was mostly clear, and the wind was primarily from the south. The existing Terminal was
operating in idle mode at the time of the baseline noise survey.

Table 4.11.2-2 shows the noise survey results and estimated existing ambient L4, at each NSA
(see also figure 4.11.2-1). The table includes corresponding distances and directions of the NSA from the
proposed liquefaction facility, where most noise generating sources would be during operations.

TABLE 4.11.2-2

Summary of Existing Ambient Noise Levels at NSAs near the Proposed Terminal Expansion

Distance and Average Measured  Average Measured Average Calculated
Direction from Ambient Noise Ambient Noise Ambient Noise
Liquefaction Level, Lda Level, Ln Level, Lan
NSA Land Use Facility (dBA) (dBA) (dBA)
#1 Residential 9,400 feet NW 47.6 48.5 54.8
#2 Residential 10,500 feet NW 43.9 43.2 49.7
Source: Hoover & Keith, 2014
Abbreviations:
L4 = daytime equivalent sound level (dBA) NW = northwest

Ln = nighttime equivalent sound level (dBA)

As shown in the table, the nearest NSAs’ ambient Lg, noise level was estimated at 54.8 dBA.

Pipeline Modifications

The land uses in the areas of the Gulfstream and Destin Meter Stations as well as the
Transco/FGT Interconnection are classified as industrial. The noise levels due to the Pipeline
Modifications at these locations are not expected to change compared to existing pipeline operations.
However, there would be noise impacts during construction.

Note that Transco would make modifications to the existing and jointly owned Transco/FGT
Interconnection to permit bi-directional flow. These modifications would be constructed by Transco and
would be reviewed by FERC under its blanket certificate process.
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4.11.2.4 Construction Noise Impacts and Mitigation

Construction noise levels are rarely steady; instead, they fluctuate depending on the number and
type of equipment in use at any given time. There would be times when no large equipment is operating
and noise would be at or near existing ambient levels. In addition, construction-related sound levels
experienced by a noise sensitive receptor in the vicinity of construction activity would be a function of
distance, other noise sources, and the presence and extent of vegetation and intervening topography
between the noise source and the sensitive receptor.

Terminal Expansion

Construction of the Terminal Expansion would take place for about 66 months from
commencement through the completion of Phase II. Construction work would entail site clearing,
grading, and excavation; construction of temporary facilities such as equipment and laydown areas and
two supply docks; removal of one supply dock, extension of the existing storm surge protection wall;
installation of permanent foundations for heavy equipment and structures; installation of underground
utilities; and building erection. To help distribute impacts of vehicle trips by workers, Gulf LNG would
have two daytime shift start times and one nighttime shift start time.

The most prevalent and typical sound generating equipment during site construction of the
Terminal Expansion would be the ICE of construction equipment including track-excavators, backhoes,
bulldozers, dump trucks and concrete trucks, which produce noise levels up to 90 dBA at 50 feet. The
sound levels experienced at the NSAs would depend on the type of equipment used, the mode of
operation of the equipment, the length of time the equipment is in use, the amount of equipment used
simultaneously, and the distance between the sound generation source and the receptor. However, based
on the distance to the NSA, construction noise from this typical construction equipment is not anticipated
to exceed the noise criterion. If perceived noise levels cause a nuisance at the nearby NSAs are
inconvenienced, Gulf LNG would ensure the noise standard is met by construction of sound barriers,
installation of residential grade exhaust mufflers on equipment, or reducing utilization rates as necessary.

Dredging operations would also produce noise during construction and would be conducted using
a hydraulic or clamshell (bucket) method (up to 93 dBA L [maximum sound level] at 50 feet) (FHWA,
2006). Gulf LNG would perform dredging activities 24 hours per day for up to 6 months total during
construction of the marine off-loading facilities and for material barge access to the wetland mitigation
area. The worst-case peak noise level at NSA#1 and NSA#2 is expected to be 55 to 60 dBA; this is a
peak noise level and not a day/night average (Lan). The resultant day/night average would depend on
utilization rates, which can be controlled to keep the Lqs to less than 55 dBA at the nearest NSA. Based
on a typical 20 percent utilization, dredging is expected to contribute sound levels of about 46.8 dBA Ly
which is less than our noise criterion, and would not be expected to result in significant impacts on the
NSA.

Another dominant noise source during construction of the Terminal Expansion would be that of
pile driving (96 to 101 dBA Lmax at 50 feet for one vibratory pile driver and one impact pile driver,
respectively) (FHWA, 2006), which could produce peak noise levels that would be perceptible above the
prevalent sound levels. Gulf LNG would conduct pile driving activities 24 hours per day during both
onshore construction of the Terminal Expansion (concurrent operation up to six impact pile drivers for an
estimated 12 months per train) and offshore during construction of the supply docks (concurrent operation
of one vibratory pile driver at the North Supply Dock for 40 to 60 days and one vibratory pile driver at the
South Supply Dock for 20 to 30 days). The operation of six impact pile drivers during onshore
construction would cause the maximum noise impact on the nearest NSA. Based on the distance to the
nearest NSA (9,400 feet), pile driving could contribute sound levels of 49.7 dBA Lg, based on 20 percent
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utilization, which is less than our noise criterion, and would not be expected to result in significant
impacts on the NSA.

Pile driving operations would also produce the most dominant vibration impact during
construction. Based on the distance to the nearest NSA, operation of six impact pile drivers could
contribute vibration levels up to 62.4 vibration velocity decibels (VdB). Because the threshold of
perception for humans is around 65 VdB (FTA, 2006), pile driving would not be expected to result in
significant impacts on the NSAs.

Pipeline Modifications

Sound level increases during Pipeline Modifications would occur only during the day. Based on
the type of equipment proposed for construction (one backhoe, two cherry pickers, and two portable
welding machines), Gulf LNG modeled noise levels to be 28 dBA L, at the nearest NSA, located 2,508
feet from a construction site. This would correspond to an L4y of 35 dBA, which is below the FERC
criterion of 55 dBA L, and would not be expected to result in significant impacts on the NSA.

4.11.2.5 Operation Noise Impacts and Mitigation
Terminal Expansion

Operation of the expanded Terminal would generate sound levels that would occur throughout the
life of the Project. Noise would generally be produced on a continuous basis at the liquefaction facility
by a number of sources, which would include various types of compressors and cooling fans.

Preliminary operational noise levels for anticipated equipment were assessed based on the two
liquefaction trains and associated equipment operating at full load concurrently. The preliminary
maximum estimated Lgn of the Terminal Expansion would be 47.0 dBA L4, at NSA #1, below our noise
criterion of 55 dBA Lan (see table 4.11.2-3). The maximum increase in noise level would be 1.5 dBA Lgn
at NSA #2, below the “barely detectable” level of 3 dBA above current noise level. The liquefaction
facility design should also result in no discernable vibration at the nearest NSAs. Generally, if there are
off-site vibrations being induced from the Terminal, it would be indicative of malfunctioning equipment
and would lead to equipment shutdown to enable repairs to establish normal operation.

TABLE 4.11.2-3

Estimated Noise Levels at Nearby Noise Sensitive Areas Due to Operation of Terminal Expansion

Sound Levels (dBA)
Distance and

Direction Noise Level Noise Level During Change in
from Contributed by the Operation (including Background
Liquefaction = Background Noise Source at NSA background) Sound Level
NSA Facility (Lan) (Lan) (Lan) (dBA)
#1 9,500 ft NW 54.8 47.0 55.4 0.8
#2 10,500 ft NW 49.7 46.0 51.8 1.5

Gulf LNG would use the following mitigation measures to limit noise and vibration from
operation of the Project:

e design turbine drivers with exhaust silencers to meet sound power level of 105 dBA within
enclosures, such that resulting noise meets sound pressure level of 85 dBA at 1 meter;
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¢ insulate piping from compressor to suction drum and aftercoolers with Class D mineral wool
that meets ISO 15665 requirements (ISO) 2003;

e install air cooler units with sound power levels less than 95 dBA each;

o install exhaust stack silencers on turbine exhaust systems, which would also control vibration;
and

e install vibration monitoring equipment on all rotating machines to continuously monitor and
ensure proper alignment and operations.

In addition, to ensure operations do not cause noise levels above 55 dBA, Gulf LNG would
conduct and file a post-construction noise survey within 60 days after the facility is put in service as noted
below.

As discussed in sections 1.0 and 2.7.1, while liquefying natural gas and exporting LNG, the
Terminal Expansion would retain the capability to regasify (vaporize) imported LNG. However, the
proposed design of the facility would not allow concurrent liquefaction, regasification, and transfer of
LNG to and from an LNG carrier. Therefore, at any point in time the expanded Terminal would be
operated exclusively as a liquefaction/export facility or exclusively as an import/regasification facility,
thus there is no potential for noise levels to exceed 55 dBA under this scenario.

The results of the noise impact analysis indicate that the noise attributable to the Project would be
lower than the FERC criterion of 55 dBA Lg, at the nearest NSA. We recognize, however, that actual
results may different from those obtained from modeling. Therefore, we recommend that:

e  Gulf LNG should file a full power load noise survey with the Secretary for the Terminal
Expansion no later than 60 days after each liquefaction train is placed into service. If
the noise attributable to operation of the equipment at the Terminal Expansion exceeds
an Lg, of 55 dBA at the nearest NSA, within 60 days Gulf LNG should modify operation
of the liquefaction facilities or install additional noise controls until a noise level below
an Lq, of 55 dBA at the NSA is achieved. Gulf LNG should confirm compliance with
the above requirement by filing a second noise survey with the Secretary no later than
60 days after it installs the additional noise controls.

In addition, we recommend that:

e Gulf LNG should file a noise survey with the Secretary no later than 60 days after
placing the entire Terminal Expansion into service. If a full load condition noise survey
is not possible, Gulf LNG should provide an interim survey at the maximum possible
horsepower load within 60 days of placing the Terminal Expansion into service and
provide the full load survey within 6 months. If the noise attributable to operation of
the equipment at the Terminal Expansion exceeds an Lqga of 55 dBA at the nearest NSA
under interim or full horsepower load conditions, Gulf LNG should file a report on
what changes are needed and should install the additional noise controls to meet the
level within 1 yvear of the in-service date. Gulf LNG should confirm compliance with the
above requirement by filing an additional noise survey with the Secretary no later than
60 days after it installs the additional noise controls.

Based on the results of the noise analysis and mitigation, we conclude that operational noise from
the Terminal Expansion would have no significant impact on the noise environment in the vicinity of the
Terminal Expansion.
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Flare Operations

Gulf LNG would install three in-service flares (warm, cold, and low pressure) for venting excess
natural gas, if necessary, during maintenance, startup/shutdown, and upset activities. The facility would
include one additional flare to act as backup. The four flares would be constructed on a common 430-
foot-tall support structure [with an overall height of 433 feet above msl] (see figure 2.0-1). Noise impacts
would occur from flare operation on an intermittent basis during startup, shutdown, or commissioning of
the liquefaction facility, and infrequently in the event of a malfunction de-pressuring event.

The worst-case planned flare event would be for a total plant startup, which would happen for the
initial startup of the two liquefaction trains. Once the facility is in operation, a total plant re-start from a
warm condition would only occur if there is an extended outage of the entire train for maintenance or
repairs or a significant commercial interruption of the facility operation. Each total plant startup would
last several days. The total time in warm and cold starts is not anticipated to exceed 120 hours per year.
A conservative estimate of flare noise would be 55 dBA Ly plus or minus 3 dBA Ly, for a worst-case of
58 dBA L at the nearest NSA based on utilization of an elevated sonic flare tip designed for smokeless
operation and for a conservative liquefaction plant startup flare rate. However, it is expected that noise
attributable to the planned flare events would achieve 55 dBA Lg, or less once detailed design is
completed, the flare design/vendor is selected, and final emergency flare rates are known.

The worst-case unplanned flare event would be a total liquefaction plant Emergency Shut-Down
(ESD). An event of this type would last less than one hour. Although the detailed flare design is not yet
completed, the worst-case peak noise is expected to be 70 to 75 dBA at NSA #1 and NSA #2; this is a
peak noise rate and not a day/night average (Lan) since any such event would be for a short duration. The
correlating Lqs is estimated to be 56 to 61 dBA at the nearest NSAs assuming the event lasts for an entire
hour. Because of the infrequent occurrence and expected operation of flares during unplanned flare
events, we conclude that the resulting noise would not result in a significant impact on the NSAs.

Pipeline Modifications

The Pipeline Modifications would not include any additional noise generating equipment so
would not be anticipated to increase existing operational noise levels. Therefore, we conclude that
operational noise from the Pipeline Modifications would have no significant impact on the noise
environment in the vicinity of the Project.

4.12 RELIABILITY AND SAFETY
4.12.1 LNG Facility Reliability, Safety, and Security Regulatory Oversight

LNG facilities handle flammable and sometimes toxic materials that can pose a risk to the public
if not properly managed. These risks are managed by the companies owning the facilities, through
selecting the site location and plant layout as well as through suitable design, engineering, construction,
and operation of the LNG facilities. Multiple federal agencies share regulatory authority over the LNG
facilities and the operator’s approach to risk management. The safety, security, and reliability of the Gulf
LNG Liquefaction Project would be regulated by the DOT, the USCG, and the FERC.

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