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Sabine Pass Liquefaction Project
Docket No. CP11-72-000

TO THE PARTY ADDRESSED:

The staff of the Federal Energy Regulatory Commission (FERC or Commission) has
prepared an environmental assessment (EA) for the Sabine Pass Liquefaction Project
(Project), proposed by Sabine Pass Liquefaction, LLC and Sabine Pass LNG, L.P.
(collectively referred to as Sabine Pass) in the above-referenced docket. Sabine Pass
requests authorization to construct and operate facilities to be used for the liquefaction
and exportation of natural gas at the existing Sabine Pass LNG Import Terminal in
Cameron Parish, Louisiana. The Project would be capable of processing an average of
approximately 2.6 billion cubic feet per day of pipeline quality natural gas from the
Creole Trail Pipeline, which interconnects with the SPLNG Terminal. Sabine Pass would
liquefy the natural gas, store the liquefied natural gas (LNG), and export approximately
16 million metric tons per annum of LNG viaLNG carriers.

The EA assesses the potential environmental effects of the 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
appropriate mitigating measures, would not constitute a major federal action significantly
affecting the quality of the human environment.

The Department of Energy, U.S. Army Corps of Engineers, and U.S. Department of
Transportation participated as cooperating agencies in the preparation of the EA.
Cooperating agencies have jurisdiction by law or special expertise with respect to
resources potentially affected by the proposal and participate in the NEPA analysis.

The proposed Project includes the following facilities:

o Four LNG liquefaction trains (each train contains gas treatment facilities,
Six gas turbine-driven refrigerant compressors, waste heat recovery
systems, induced draft air coolers, fire and gas detection and safety
systems, control systems, and associated infrastructure);



) Additional power generation (including up to two gas turbine-driven
generators, transformers, and other electrical accessoriesto supplement
existing onsite power generation);

) Other infrastructure and modifications (including storage tanks for propane
and ethylene refrigerants and the amine make up, replacement of in-tank
LNG pumps and piping modifications to increase flow capacity and
facilitate loading of LNG carriers, impoundments for the liquefaction
trains, flares, recycle boil-off gas compressors, potable water, service water,
and demineralized water systems); and

J New and remodel ed buildings.

The FERC staff mailed copies of the EA to federa, 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; newspapers and libraries in the project area; and parties to this proceeding.
In addition, the EA is available for public viewing on the FERC' s website
(www.ferc.gov) using the eLibrary link. A limited number of copies of the EA are
available for distribution and public inspection at:

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

Any person wishing to comment on the EA may do so. Y our comments should focus on
the potential environmental effects, reasonabl e alternatives, and measures to avoid or
lessen environmental impacts. The more specific your comments, the more useful they
will be. To ensure that your comments are properly recorded and considered prior to a
Commission decision on the proposal, it isimportant that the FERC receives your
comments in Washington, DC on or before January 27, 2041

For your convenience, there are three methods you can use to submit your comments to
the Commission. In all instances please reference the project docket number (CP11-72-
000) with your submission. The Commission encourages electronic filing of comments
and has expert staff available to assist you at (202) 502-8258 or efiling@ferc.gov.
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(1)  Youcan file your comments electronically using the eComment feature on
the Commission’ s website (www.ferc.gov) under the link to Documents
and Filings. Thisisan easy method for submitting brief, text-only
comments on a project;

(2)  Youcan file your comments electronically using the eFiling feature on the
Commission’s website (www.ferc.gov) under the link to Documents and
Filings. With eFiling, you can provide commentsin avariety of formats by
attaching them as afile with your submission. New eFiling users must first
create an account by clicking on “eRegister.” You must select the type of
filing you are making. If you are filing acomment on a particular project,
please select “Comment on aFiling”; or

(3  Youcanfileapaper copy of your comments by mailing them to the
following address:

Kimberly D. Bose, Secretary

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

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
385.214).1 Only intervenors have the right to seek rehearing of the Commission's
decision. The Commission grants affected landowners and others with environmental
concerns intervenor status upon showing good cause by stating that they have a clear and
direct interest in this proceeding which no other party can adequately represent. Simply
filing environmental commentswill not give you intervenor status, but you do not
need intervenor statusto have your comments consider ed.

Additional information about the project is available from the Commission’s Office of
External Affairs, at (866) 208-FERC, or on the FERC website (www.ferc.gov) using the
eLibrary link. Click ontheeLibrary link, click on “General Search,” and enter the docket
number excluding the last three digitsin the Docket Number field (i.e., CP11-72). Be
sure you have selected an appropriate date range. For assistance, please contact FERC
Online Support at FercOnlineSupport@ferc.gov or toll free at (866) 208-3676, or for
TTY, contact (202) 502-8659. The eLibrary link also provides access to the texts of
formal documentsissued by the Commission, such as orders, notices, and rulemakings.

! See the previous discussion on the methods for filing comments.
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In addition, the Commission offers afree service called eSubscription which 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/esubscribenow.htm.

Kimberly D. Bose,
Secretary


http://www.ferc.gov/esubscribenow.htm

ENVIRONMENTAL ASSESSMENT
SABINE PASS
LIQUEFACTION PROJECT

TABLE OF CONTENTS

Page

S 0 1= o =SSR iii
LISt OF FIQUIES ...ttt b e b bbbt et ettt b e nb et et et e e e e iv
ACronymMS and ABDIEVIALTIONS..........coiiiiiieieee et %
Sabine Pass Liquefaction Project ........ccccoovveiiiiiiiiiiceennnnnn, 1-1

11 [F 11 0o (U Tox 1 o o SRS 1-1
12 PropoSat FACIITIES ... .ottt ee e e nne s 1-2
13 Integral Components and Non-jurisdictional FaCilities...........cccevvveeceveceeie e, 1-10
1.3 1 Water SUPPIY LN ..ottt st 1-10

1.3.2 Non-Jurisdictional FaCilitieS .........cccovieieiiiee e 1-10

14 PUrPOSE 8N NEEU........ceeceeee ettt et s reennenne s 1-10
1.4.1 Department of Army Purpose and Need .........cccvveeveieeceseece e 1-12

142 Department of Energy Purpose and Need.........cccoviieeiiiiiieni e 1-12

15 Scope of This Environmental ASSESSMENT .........couririririnire e 1-12
151 U.S.Army Corpsof ENgineers ROIE..........ccooiririiiiereee e 1-13

152 U.S. Department of Transportation ROIE .........cccceevieicci i 1-14

1.6 PUDIIC INVOIVEMENT ...t 1-14
1.7 Construction, Operation, and Maintenance ProCeduUres...........ccocveceveeeesecceeseeseesennes 1-14
1.7.1  ConStruction PrOCEAUIES .........ocuiirieiiecteecteesee e et esree st s reebeesbeesbeesbee s 1-15

1.7.2  Operation PrOCEOUIES.......cocee ettt ettt st sre e sreeneens 1-16

1.7.3  MantenanCe PrOCEAUIES ..........ceiveieiieeiesieceete e eee e e st sae e be e ne s 1-16

1.8 LaNd REQUITEMENTS ..ottt nr e 1-17
1.9 Future Plans and ADandONmENL ............ccoevereieirieneseses e 1-17
1.10 Required Consultation, Approvals, and PErMItS..........cccccoeviiiiereceese e 1-17
Environmental ANalysSis ... 2-1

21 Geology and SOil RESOUICES .........eceeiiieieeie ettt ee ettt e e sreetesreeneenreens 2-1
211 Geology, including Mineral and Gas RESOUICES...........cccvvueevverieeieesieeeesieseeneenns 2-1

0 o | S 2-6

22 WWELES RESOUITES......c.eeeeiitieie sttt ettt sttt b ettt sb ettt e b e b e et e sbeene e b 2-10
221  SUIfaCe Water RESOUICES .......ccueiueieeeieeiisiesie sttt se et see e 2-10

222 WEIANGS.......coeiieieeeeee ettt sttt aesaenaeneenneneenean 2-15

2.2.3  GrouNOWELEr RESOUICES .......cceerieieeereesieeiesieeeesteseeseeseeeseeseesseessesseensesseeneesenenes 2-19

2.3 Fisheries, Vegetation, and Wildlife RESOUICES .........ccoceeieveieeri e 2-20
231 Fisheriesand Essential Fish Habitat.............cccoeiviieiinineeee e 2-20

ARG I VA ="o = - 1 o o 2-21

B2 R T 1Y 1 o 1 = SOOI 2-21

2.3.4 Threatened and Endangered SPECIES.........ccoovririririirienienieieeeese e 2-23

24 Land Use, Recreation, and ViSUal RESOUICES.........coeoeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaaees 2-24
241 Land Useand RECIEALION .......ccoeiueiiiiiiieciee ettt re e re e 2-24

242 Coastal ZONe ManagemMENT........cccurerierierieieeeise st see e 2-26

243 ViSUA RESOUICES. .....ceeeeueeiieiiriesiestesiesieseeessesse e ssessestessessenessessessessessessessensenees 2-26

25 SOCIOBCOMOMICS......eveeeteeeseeneeseesessesseseessestesseseeseesesseasesseasessessenseneeneesensessessessensensenennens 2-27
251 EXiSting ENVIFONMENT........ccoiiiiiiiiieeeeee e 2-27

2.5.2  SOCIOECONOMIC IMPACES ...ecuveviceieie ettt st s re e 2-33



2.6
2.7
2.8
2.9
3
31
3.2
3.3
34
4
5
6
Appendix
A

ENVIRONMENTAL ASSESSMENT
SABINE PASS
LIQUEFACTION PROJECT

TABLE OF CONTENTS

Page
253  ENVIronmMental JUSLICE.......cceiieiereiere et 2-39
CUITUIEl RESDUICES .......eviieieieie ettt sttt sttt bttt b bbb e e 2-39
2.6.1 Cultural Resources INVEStigations..........ccceiveeerenieiesesee e seee e eee e s see e 2-39
2.6.2 Native American ConSUTaiON..........ccoereeriieeiereee e 2-40
2.6.3 Unanticipated DisCOVETES Plan .........ccceveeceiieeeci e 2-40
2.6.4 Impacts and Mitigation ........cccceviiiiieieceese e 2-40
AT QUELITY @A NOISE ...t e e 2-41
5 R AN 1 @ R 2-41
A \\[o = = S OO 2-64
Reliability and SAfELY ........covcieiiicisece e e 2-67
2.8.1 REQUIGLONY AQENCIES......cecieciieeieete ittt ettt st sresae e be e e nesreennesras 2-67
P I o = v o 2-68
2.8.3 Technica Review of the Preliminary Engineering Design ..........cccccovvveienennene 2-72
2.84  Siting REQUITEMENES.......ceeiiiieie ettt et st st e e b e sne e 2-80
2.85  SHINGANGIYSIS ..ot r e reens 2-82
2.8.6  EMErgenCY RESPONSE .......coiiiieeiiiiteeie sttt sttt e e r e see e 2-94
2.8.7  FACIItY SECUMLY ..cviiieeeicece ettt r e nnas 2-94
2.8.8 LING VESSH SafElY.....ccvieeeirieirieisieieseieeses et ee 2-94
CUMUIELIVE TMPBCLS ...ttt 2-95
ABINALIVES ... 3-1
NO-ACHON AITEINGLIVE. ... .ottt se e 31
AIErNative ENEIQY SOUICES. ... .ccceieieeeeeieeeesieseeeeee st eeeseesseeseesaeeneeseesneessesseenseseesneensessens 31
AEINELIVE SYSLEIMS ...ttt et e s aeeneesbeeneeseesseeseseeas 31
Alternative ConfigUIaLionS..........ccceieiieieieee sttt ee e 32
G R N 1 (= 1 0= Y= S 32
G N 1 (= 1 0= (Y= 3-8
G G T N I (= 1 0 (Y= TP 3-8
G N | (= 1 0 (= O 3-8
G T N 1= 1 0T (L= TS 3-8
Staff’'s Conclusions and Recommendations ..................... 4-1
REFEIENCES ..ovi e 5-1
LiSt Of Preparers ... 6-1
Horizontal Directional Drilling (HDD) Drilling
Mud/Frac-out Contingency Plan .............cccooiviiiiiiinnenes A-1



List of Tables

Table1l.2-1
Table1.8-1
Table 1.10-1
Table2.1-1
Table2.1-2
Table2.1-3
Table2.1-4
Table2.2-1
Table2.2-2
Table2.4-1
Table2.4-2
Table2.5-1
Table2.5-2
Table2.5-3
Table2.5-4
Table2.5-5
Table 2.5-6
Table 2.5-7
Table 2.5-8
Table2.5-9
Table2.5-10
Table2.7-1
Table2.7-2
Table2.7-3
Table2.7-4
Table2.7-5
Table2.7-6
Table2.7-7
Table2.7-8
Table2.7-9

Table2.7-10
Table2.7-11
Table2.7-12
Table2.7-13

Table2.7.14

Table2.7-15
Table2.7-16
Table2.7-17
Table2.7-18
Table2.8-1

Proposed Flares for the Liquefaction FaCility ...........ccooeiireniiiceeee e 1-8
Land Requirements for the Proposed Sabine Pass Liquefaction Project ....................... 1-17
Permits and Consultations for the Liquefaction Project..........ccccocvvvieeiieiecceseceee, 1-18
Mineral Resources On or Adjacent to the Project Site........ccoovvvevvvecce e, 2-1
Seismic Hazard within the Project Area.......cocooe e 2-2
Project Site Soils Impacts and CharaCteristiCS......oviviverieieeece e 2-6
Soil Series and Magjor Soil Limitationsfor the Project ... 2-9
Estimated Composition of the Reverse Osmosis Rgect Water ...........cccocevveeeneieenenne 2-12
New Wetland Impacts and Proposed Mitigation...........ccoovveerireerenenene e 2-16
Land Use Affected by Construction and Operation of the Project (acres)...........cce...... 2-25
Access Roads Used for Construction and Operation of the Project...........cccoveeeneeneee. 2-25
Existing Population and Demographic Characteristics of the Project Area................... 2-29
Employment and Income Characteristics of the Project Area.........ccccceeevviereneneneneene 2-29
Temporary HousiNg in the ProjECt AT€aL.......ccueveieieieieene e 2-30
Existing Income and Employment Conditions in the Project Areas.........ccccceevveeeennee. 2-31
Parish/County Revenues and Expenditures (dollars) .........ccccoeeerinnencncncseseeee 2-32
Public Service Data for the ProjECt AT€a.......ccooveieieiririnese e 2-32
School Digtricts and School Enrollment in Project Area.........cccceeceveeeevecceese e 2-33
Recent Estimated Annual Average Daily Traffic Countsfor State Highway 82.......... 2-33
Summary of Peak Construction and Operational WOrkforce............cocovvvereneneneneenns 2-34
Travel Time LossVauations (A.M and P.M COmMMULES) .........cccevveeeceieeceeseeie e 2-38
National Ambient Air Quality Standards...........ccccveeeiieiiciese e 2-42
Ambient Air Quality CONCENIALIONS .........coveeeerierienie st 2-43
Summary of General Conformity Applicable EmiSSions..........cccocevvenincnineneseeens 2-49
Fugitive Dust Emissions from CONSLIUCLION .........c.cceeceeiiiieenie et 2-52
Summary of Construction Emissions of Criteria Pollutants (in tons per year) ............. 2-52
Construction Emissions of Greenhouse Gases (in toNS Per YEar)........ccovvererereeneeneenens 2-53
Potential to Emit for Criteria and Hazardous Air Pollutants (in tons per year).............. 2-56
Potential to Emit for Greenhouse Gases (in tONS Per YEar) ......ccccovevevrererereseeseeneenenns 2-57
Maximum Short-Term Controlled Emissions for Criteria Pollutants (in pounds

1S 0 00T ) TSRS 2-58
Liquefied Natural Gas (LNG) Train Startup Emissions - Criteria Pollutants................ 2-59
Initial Startup Emissions - GreenhoUSE GaSES .......ccveveeireeeereseeieeseseeseeseeseesseseeseesns 2-59
Significant Impact Level (SIL) Modeling RESUILS..........cccveeeveieeciecece e 2-61
Full Impact National Ambient Air Quality Standards (NAAQS) Analysis for

NItrogen DioXidE (UG/MS) ... eesesseese st ssssssssses s s ssssses s, 2-62
Nitrogen Dioxide (NO,) Prevention of Significant Deterioration (PSD) Class ||

Increment ANalysis RESUILS (LG/MS) .....vuvervcecereieeeeeeeeeesesesesesessessessssssssessessnss e, 2-62
Visihility Screening Analysisfor SeaRim State Park ..........cccoceeeeiireieiieinneeeee 2-63
Existing Noise Levels (in A-weighted decibelS[ABA]) ....cvevvieeve e 2-65
Acoustical Characteristics of Potential Noise Control Features............coovvvereneneeenne. 2-66
Results of Noise Modeling Analysis (in A-weighted decibelS[dBA]) ...ccoovveeivreenenne 2-67
Sabine Pass Responses Indicating Corrections or Modifications to the FEED

(D72 T o ISP PRSP 2-74



Table 2.8-2
Table 2.8-3
Table2.8-4
Table 2.8-5
Table 2.8-6
Table 2.8-7
Table 2.8-8
Table 2.8-9

IMPOUNTAMENT ATEES...... e eeeie ettt ettt e sttt st e see et e e e steeneeseesreeneesreeneessesens 2-83
FAIIUrE RELES........cviiitiiitict et 2-85
Design Spill Parameters for Propane and Ethylene Flashing/Jetting Releases.............. 2-87
LNG Vapor Dispersion Scenarios from LNG Spillsinto Trenches and Sump.............. 2-90
LNG Vapor Dispersion Scenarios from LNG Flashing and Jetting Releases................ 2-90
Propane Vapor Dispersion Scenarios from Flashing and Jetting Releases.................... 2-91
Ethylene Vapor Dispersion Scenarios from Flashing and Jetting Releases................... 2-91
Ethylene Overpressure ANalySiS SCENAIOS. ... ...eeueiireerereerere e 2-93

List of Figures

Figure1.2-1
Figure 1.2-2
Figure 1.3-1
Figure2.1-1
Figure 2.2-1
Figure 2.2-2
Figure2.4-1
Figure 3.4-1
Figure 3.4-2
Figure 3.4-3
Figure 3.4-4
Figure 3.4-5

General LOCAiON M@D......ooueieieeiese ettt eeseeeneesnesne e e e 1-3
Location of Liquefaction Facilities (Aerial VIEeW) ......cccocvveeeeiiceece e 1-4
Water Supply Pipeing Crossing ROULE............cccviieiiiieee e 1-11
Project Site SOil RESOUICES .........ceiiieeeeeie ettt ene e e e 2-7
Wetland Areas near Liquefaction Project and Water Supply Line........ccoooveevvvieenennee. 2-17
L] 0= o N = USSR 2-18
Artist’s Rendering of Proposed New FaCilities..........cooooieiiieeiniece e 2-28
F N 0= 0T Y= SRS 33
N L= 1 0T =T 34
F N L= 0T = T 35
E N L= 7= Y= RSP SRRSRS 3-6
F L= 0T A= T 37



Acronyms and Abbreviations

°F
ADT
AERMOD

AOI
Applicant

AQCR
ASCE
BACT
Bcf/d
BGEPA
BLEVE
BMP
BOG
BTU/ft*hr
BWE
BWM
BWT
CAA
CAMX
CCs
CCTV
CEll
CFR
CH,

Cl
CLIM20
cO
CO,
COreq
COE

degrees Fahrenheit
average daily traffic

American Meteorological Society/Environmental Protection Agency
Regulatory Model

Area of Influence

Sabine Pass Liquefaction, LLC, and Sabine Pass LNG, L.P.; also Sabine
Pass

Air Quality Control Regions

American Society of Civil Engineers

Best Available Control Technology Analysis
billion cubic feet per day

Bald and Golden Eagle Protection Act

boiling liquid expanding vapor explosion

best management practice

bail-off gas

British thermal units per squared feet per hour
ballast water exchange

National Ballast Water Management Program
ballast water treatment

Clean Air Act

Comprehensive Air Quality Model with Extensions
Carbon Capture and Storage

closed-circuit television

critical energy infrastructure information
Code of Federal Regulations

methane

Chief Inspector

Climatology of the United States No. 20 Monthly Station Climate Summaries
carbon monoxide

carbon dioxide

carbon dioxide equivalent

(United States Army) Corps of Engineers



Commission, the Federal Energy Regulatory Commission; also FERC

COTP Captain of the Port

Creole Trail Creole Trail Pipeline, L.P.

CWA Clean Water Act

DA Department of the Army

dBA decibels on the A-weighted scale

DCS distributed control system

DCS distributed control system

DDT deflagration-to-detonation transition
DMPA dredge material placement area

DOE (United States) Department of Energy
EA Environmental Assessment

EFH Essential Fish Habitat

El Environmental |nspector

EIS Environmental Impact Statement

EO Executive Order

ERP Emergency Response Plan

ESA Endangered Species Act

ESD emergency shutdown

FE (Office of) Fossil Energy

FEED front end engineering design

FEIS Final Environmental Impact Statement
FEMA Federal Emergency Management Agency
FERC Federal Energy Regulatory Commission; also the Commission
FGS fire and gas systems

FR Federal Register

FSP Facility Security Plan

ft® cubic feet

FTA Free Trade Agreement

GHG greenhouse gas

GIWW Gulf Intracoastal Waterway

GMFMC Gulf of Mexico Fishery Management Council
gpm gallons per minute

GWP global warming potential

Vi



H.S
HAP
HAZID
HAZOP
HDD
HDPE
hp
HVAC
[-10
IPCC

kw

LA
LAAQS
LAC
LDEQ
Lan
LDNR
LDOTD
LDWF
LEL

L eq(aa)
LFL
LNG
LOI
LOS
LPG
Hg/m
m’/hr
MACT
MBTA
Mg/L
MMscf/d

hydrogen sulfide

hazardous air pollutant

hazard identification

hazard and operability study

horizontal directional drill; also horizontal directional drilling
high-density polyethylene

horsepower

heating, ventilation, and air conditioning
Interstate 10

Intergovernmental Panel on Climate Change
Kelvin

kilowatt

Louisana

Louisianaambient air quality standards
Louisiana Administrative Code

Louisiana Department of Environmental Quality
day-night averaged sound level

Louisiana Department of Natural Resources
Louisiana Department of Transportation and Devel opment
Louisiana Department of Wildlife and Fisheries
lower explosive limit

equivalent sound level

24-hour equivalent sound level

lower flammability limit

liquefied natural gas

Letter of Intent

Level of Service

liquid petroleum gas

micrograms per cubic meter

cubic meters per hour

Maximum Achievable Control Technology
Migratory Bird Treaty Act

milligrams per liter

million standard cubic feet per day

vii



MOC management of change

MOU Memorandum of Understanding

mph miles per hour

m/s meters per second

MSL mean sea level

mtpa million metric tons per annum

MW megawatt(s)

N,O nitrous oxide

NAAQS National Ambient Air Quality Standards

NAISA National Aquatic Invasive Species Act of 2003

NANPCA Non-indigenous Aquatic Nuisance Prevention and Control Act of 1990

NISA National Invasive Species Act of 1996

NCDC National Climatic Data Center

NEPA National Environmenta Policy Act (of 1969)

NESHAP National Emission Standards for Hazardous Air Pollutants

NFPA National Fire Protection Association

NGA Natural Gas Act

NNSR Nonattainment New Source Review

NO, nitrogen dioxide

NOAA National Oceanic and Atmospheric Administration

NOAA Fisheries National Oceanic and Atmospheric Administration National Marine Fisheries
Service; formerly NMFS

NOI Notice of Intent

NOx nitrogen oxide

NRCS Natural Resources Conservation Service

NSA noise sensitive area

NSPS New Source Performance Standards

O&M operations and maintenance

O; ozone

OEP Office of Energy Projects

OSHA Occupational Safety and Health Administration

P& 1D Piping & Instrument Diagram

PHMSA Pipeline and Hazardous Materia s Safety Administration

viii



Plan

PM o

PM, 5

ppb

ppb-v

ppm
ppm-v

ppt
Procedures

Project, the

PSD

psi

psig

PSM

PTE

RICE

RMP

RO

RV

Sabine Pass

SO;

SPCC Plan
SPLNG Terminal
STEP

TAHS

the Federal Energy Regulatory Commission’s Upland Erosion Control,
Revegetation, and Maintenance Plan

particulate matter of 10 micronsin diameter or less
particulate matter less than 2.5 micronsin diameter
parts per billion

parts per billion by volume

parts per million

parts per million by volume

part(s) per thousand

the Federal Energy Regulatory Commission’s Wetland and Water body
Construction and Mitigation Procedures

Sabine Pass Liquefaction Project; the subject of this Environmental
Assessment

Prevention of Significant Deterioration
pounds per square inch

pounds per square inch gauge

Process Safety Management

potential to emit

reciprocating internal combustion engine
risk management plan

reverse osmosis

recreational vehicle

Sabine Pass Liquefaction, LLC and Sabine Pass LNG, L.P.; also the
Applicant

standard annular combustor

surface emissive power

State Highway

State Historic Preservation Office
significant impact level

safety instrumented systems

sulfur dioxide

Spill Prevention, Control, and Countermeasures Plan
Sabine Pass LNG Terminal

Shipboard Technology Evaluation Program
turbine air humidification system



TAP
TCEQ
TDS

tpy
Transco

tsf

TSP

TX

UFU

URS

USsC

UFL
USDOT
USEPA
USFWS
USGCRP
USGS
VISCREEN
VOC

WSA

toxic air pollutant

Texas Commission on Environmental Quality
total dissolved solids

tons per year

Transcontinental Gas Pipe Line Company, LLC
tons per square foot

total suspended particul ates

Texas

upper flammability limit

URS Corporation

United States Code

upper flammability limit

United States Department of Transportation
United States Environmental Protection Agency
United States Fish and Wildlife Service

United States Global Change Research Program
United States Geological Survey

Visibility Screening

volatile organic compound

Waterway Suitability Assessment



1 Sabine Pass Liquefaction Project

1.1 Introduction

On January 31, 2011, Sabine Pass Liquefaction, LLC, and Sabine Pass LNG, L.P. (collectively
referred to herein as Sabine Pass), filed an application in Docket No. CP11-72-000 with the Federa
Energy Regulatory Commission (Commission or FERC) pursuant to Section 3(a) of the Natural Gas Act
(NGA) and Part 153 of the Commission’s regulations. Sabine Pass requests authorization to site,
construct, and operate liquefaction and export facilities at the existing Sabine Pass LNG (SPLNG)
Terminal in Cameron Parish, Louisiana (referred to herein as the Sabine Pass Liquefaction Project, or the
Project). The Project would provide the capability to liquefy domestic natural gas supplies for export of
approximately 16 million metric tons per annum (mtpa) of liquefied natural gas (LNG). Prior to filing its
application, Sabine Pass participated in the Commission’s pre-filing process for this Project under Docket
No. PF10-24.

On November 21, 2008, Cheniere Marketing, LLC (asubsidiary of the parent company of Sabine
Pass) filed an application with the United States Department of Energy’s (DOE’ s) Office of Fossil Energy
(FE) for blanket authorization to import and export natural gas from and to Canada and Mexico, to export
LNG to Canada and Mexico, and to import LNG from various international sources up to a combined
total of the equivalent of 1,500 Billion cubic feet per day (Bcf/d) of natural gas. Cheniere Marketing, LLC
requested the authorization be granted for a two year term beginning on January 29, 2009. The FE's
authority to regulate the imports and exports of natural gas, including LNG, is explained under Section 3
of the NGA and Section 301(b) of the DOE Organization Act, 42 United States Code (USC) 7151, and
that authority was delegated to the Assistant Secretary for the Office of Fossil Energy in Redelegation
Order No. 00-002.04D, issued November 6, 2007. The DOE granted this authorization on January 23,
20009.

On August 11, 2010, Sabine Pass filed an application with the DOE’s FE requesting long-term,
multi-contract authorization to export up to 16 million metric tons per annum, equivalent to 2.2 Bcf/d, of
domestically produced LNG from the SPLNG Terminal to any nation that currently has or develops the
capacity to import LNG and with which the United States currently has, or in the future entersinto, a Free
Trade Agreement (FTA) requiring the national treatment for trade in natural gas and LNG (FE Docket
N0.10-85-LNG). Sahine Pass requested this export authorization for a 30-year term commencing the date
of first export, with such first export to occur no later than 10 years from the date of issuance of the
authorization. DOE granted this authorization on September 7, 2010.

On September 7, 2010, Sabine Pass filed an application with the DOE’ s FE requesting long-term,
multi-contract authorization to export up to 16 million metric tons per annum, equivalent to 2.2 Bcf/d, of
domestically produced LNG from the SPLNG Terminal to any country with which the United States does
not have a FTA requiring the national trestment for trade in natural gas, that has or in the future develops
the capacity to import LNG, and with which trade is not prohibited by U.S. law or policy (FE Docket
N0.10-111-LNG). Sahine Pass requested this export authorization for a 20-year term commencing the
earlier of the date of first export or five years from the date of issuance of the requested
authorization. The DOE granted this authorization on May 20, 2011, under the condition of satisfactory
completion of the environmental review process and that a finding of no significant impact or arecord of
decision pursuant to the National Environmental Policy Act of 1969 (NEPA) would be issued.

The Commission previously authorized Sabine Pass, in Docket Nos. CP04-47-000 and CPO5-
396-000, to site, construct, and operate the SPLNG Terminal as an LNG import, storage, and vaporization
terminal with total send-out capacity of 4 Bcf/d. Phase | of the SPLNG Terminal, consisting of 2.6 Bcf/d
of send-out capacity, was placed in commercial operation in 2008. Phase 1, consisting of an additional
1.4 Bcf/d of capacity, was placed in commercia operation in 2009. The environmental review for the



Phase | and Phase Il facilities was included in the Final Environmental Impact Statement (FEIS) issued in
November 2004 and in the Environmental Assessment (EA) issued in May 2006, respectively. In
addition, FERC authorized Sabine Pass, in Docket Nos. CP04-47-001 and CP05-396-001, to operate the
SPLNG Terminal for the additional purpose of exporting foreign-sourced LNG. The environmental
review for exporting foreign-sourced LNG was performed in the EA issued in February 20009.

FERC staff prepared this EA to address the potential environmental impacts of the Project in
compliance with NEPA requirements and regulations issued by the Council on Environmental Quality at
Title 40 of the Code of Federal Regulations (CFR) Parts 1500-1508, and the Commission’s regulations at
18 CFR Part 380. The DOE, the United States Army Corps of Engineers (COE), and the United States
Department of Transportation (USDOT) participated as cooperating agencies in the preparation of this
EA.

1.2 Proposed Facilities

Sabine Pass proposed to add liquefaction capability to the existing SPLNG Terminal in Cameron
Parish, Louisiana. Figure 1.2-1 illustrates the general location of the authorized existing SPLNG
Terminal. All proposed facilities would be constructed and operated within the existing, leased 853-acre
terminal site as shown on Figure 1.2-2.

The Project would be designed to process approximately 2.6 Bcf/d of pipdine-quality natural gas
that would be delivered to the SPLNG Terminal through the interconnecting Cheniere Energy, Inc.,
Creole Trail Pipeline. Natural gas would be liquefied and stored in the SPLNG Terminal’s five existing
metal, double-walled, single containment storage tanks with secondary impoundment. LNG would be
exported from the terminal via LNG carriers that would arrive at the SPLNG Terminal via marine transit
through the Sabine Pass Channel. The liquefaction facilities would consist of four ConocoPhillips
Optimized Cascade® LNG trains, each capable of processing up to 0.7 Bcf/d of natural gas, with average
liquefaction capacity of approximately 3.5 to 4.0 million mtpa. Each liquefaction train would consist of
facilities for pretreatment and liquefaction as described in detail below. Sabine Pass anticipates
constructing the proposed facilitiesin two stages.

Stage 1 would include the following facilities:

o Two liquefaction trains, including pre-treatment and liquefaction facilities described below
(each train would include six LM 2500+ G4 gas turbine-driven refrigerant compressors);

e Two propane, three ethylene, and one amine storage tanks,
o Onewet flare, one dry flare, and one marine loading flare;
e Five boil-off gas (BOG) compressors;

e Onedemineralized water tank;

e Two naturd gas-fired standby generators;

¢ Replacement of ten existing in-tank LNG pumps;

¢ Improvementsto Lighthouse Road and plant roads; and

e New buildings.
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Stage 2 of the Project would include the following facilities:

o Two liquefaction trains, including pre-treatment and liquefaction facilities described below
(each train would include six LM 2500+ G4 gas turbine-driven refrigerant compressors);

o Two LM2500+ G4 gas turbine generators to supply additional electrical power;
o Onewet flare and one dry flare; and

e Modifications and additions to existing utilities and infrastructure to accommodate the two
additional trains.

Pre-treatment System

Natural gaswould be delivered to the SPLNG Terminal via a new 42-inch diameter 400-foot-long
receiving pipeline segment from the Creole Trail Pipeline. It would be metered and enter the gas pre-
treatment section of the liquefaction facilities to remove components within the gas stream in preparation
for liquefaction. The components to be removed include solids, carbon dioxide (CO,), hydrogen sulfide
(H.S), water, and mercury.

An acid gas removal system using recirculating activated methyldiethanolamine (amine) would
remove CO, and trace amounts of H,S from the incoming feed gas. Proper removal of the CO, and H,S
is necessary to prevent potential freezing problems downstream in the liquefaction process and to meet
LNG product quality specifications. Each liquefaction train would have a recirculating amine system
consisting of an absorber, a regenerator, and associated equipment. Amine would be selected as the
solvent for acid gas removal. One 41,600-gallon tank common to all four liquefaction trains would be
provided to store make-up amine. The acid gas, comprised of CO, with traces of H,S, would be removed
through the acid gas vent stack (one per liquefaction train) or flared through the wet flare system.

Each liguefaction train would have a dehydration system that consists of three molecular sieve
dehydration beds. The final traces of water vapor would be removed from the feed gas and retained
within these beds. The dehydration beds would be regenerated by back-flowing clean, dry effluent gas
heated by waste heat from gas turbine exhausts. The adsorbed water removed from the beds would be
sent to the effluent treatment system. The regeneration gas would be re-circulated and combined with the
feed gasto the acid gas removal unit.

The final gas pre-treatment step would utilize a mercury removal system to remove any trace
amounts of mercury to protect downstream liquefaction equipment. Each liquefaction train would have a
mercury removal system consisting of two mercury removal beds.

Liquefaction System

The dry gas would be fed to the refrigeration systems where it would be liquefied into the LNG
product through a combination of heat exchangers and pressure reduction processes, which utilize
propane, ethylene, and methane refrigerants. Each of the four liquefaction trains would include six
LM2500+ G4 gas turbine-driven refrigerant compressors, each rated at 34.7 megawatts (MW), for a total
of 24 refrigerant compressors. Two propane refrigerant compressors, two ethylene refrigerant
compressors, and two methane compressors would be dedicated to each liquefaction train. Each
liquefaction train would aso include an ethylene cold box, a methane cold box, core and kettle heat
exchangers, two LNG transfer pumps, approximately 160 induced draft air coolers, and associated piping,
instrumentation, electrical, utility, and appurtenances. The LNG product would then be pumped to the
LNG storage tanks.

The refrigerant storage system would consist of two 176,000-gallon storage tanks for propane
refrigerant storage and three 71,000-gallon storage tanks for ethylene refrigerant storage.



Vapor Handling System

During normal operation, ambient heat input into the storage tanks and liquid-filled lines would
cause a small amount of LNG to be vaporized. Some vaporization of LNG would also be caused by other
factors, such as atmospheric pressure changes, heat input from pumping, and solar heat input from the
piping system and tank walls. The vapor handling system would recover and compress these vapors
(BOG) from the five existing LNG storage tanks and from the ship loading system, and return them to the
liquefaction section of the facility to be re-liquefied. The vapor handling system would use five BOG
recycle compressors rated each at 2,500 horsepower (hp). One compressor would be dedicated to each of
the four liquefaction trains. The fifth compressor would be utilized during ship loading.

Safety and Controls System

Control and monitoring of the liquefaction facilities would be performed by a distributed control
system (DCS) consisting of vendor-supplied package units with local control panels, numerous field-
mounted instruments, and various operator interface stations located throughout the site. The DCS for the
Project would interconnect with the existing SPLNG Terminal DCS for transferring critical data and
interface for total plant monitoring and control.

An independent safety instrumented system would be installed to alow the safe, sequential
shutdown and isolation of the liquefaction trains and common support facilities. Emergency shutdowns
would be provided for the liquefaction facilities (integrated with the LNG Terminal facilities), each of the
two ship unloading/loading systems, and for specific equipment.

Spill Containment System

A system of collection troughs to contain potential LNG and refrigerant spills and a new
impoundment sump for the liquefaction facilities would be added. Sabine Pass proposes to provide
curbing around the refrigerant storage system, which would be sloped to direct any spills to the collection
troughs. Sabine Pass states that the sump would provide containment for a 10-minute spill from a single
full-bore pipe rupture that would produce the highest release rate. The liquefaction impoundment sump
would be 75 feet in diameter and 11 feet deep, with atotal volumentric capacity of 48,596 cubic feet (ft°).

Sabine Pass does not propose to modify the spill containment troughs to the ships from the
storage tanks for this Project. The troughs are designed to hold the volume of LNG that could be released
during a 10-minute spill from a single pipe rupture and would carry the same flow as authorized for the
Phase | Project.

Hazard Detection System

The existing system provides darm signaling and notification when a hazardous condition is
present. The fire and gas detection system for the existing SPLNG Terminal would be expanded to
protect the new liquefaction facilities and perform as a continuous monitoring system. The following are
design and operating features of the hazard detection system that would be installed throughout the
liquefaction facilities:

e Gas (point and open-path) and low temperature detectors would be provided in both the
refrigerant storage, process, and containment areas in order to detect hydrocarbon and
refrigerant vapors,

o Fame detectorsto indicate ignition of vapors,

o Gas detectorsin gas turbine enclosures and building air inlets to automatically shut down the
equipment in the event of gas detection;

e Low temperature spill detectors in the impoundment basins would automatically stop the
pumpsin the affected basin; and



¢ Fireand combustible gas detectors with aarms that would require manual intervention.

Fire Protection System
The Project would tie into and expand the existing fire protection for the SPLNG Terminal.

Wheeled and hand-held dry chemical fire extinguishers would be strategically located throughout
the liquefaction facilities. The turbine enclosure CO, extinguishing systems would automatically activate
in the refrigerant compressor and electric generator turbine driver packages.

Firewater System

Sabine Pass states that the existing firewater system is adequately sized for the additional
demands from the proposed liquefaction facilities. A new 24-inch high density polyethylene (HDPE)
underground firewater ring main would be added and routed around the liquefaction trains. The new
branch connections from the main firewater system would interface into the existing main firewater
network and provide firewater coverage to the liquefaction trains, refrigerant storage area, utility
facilities, and flare areas.

Emergency Shutdown System

The emergency shutdown system would consist of separate shutdown sequences, which would
either be manually initiated by push buttons located in the field and control room or automatically
initiated. The system would be designed to alow for areas of the liquefaction facilities to be shutdown,
without necessarily shutting down the entire SPLNG Termina. Four levels of shutdown would be
configured for the liquefaction facilities to either shutdown individual liquefaction trains, shutdown all
liquefaction trains, isolate feed gas into the liquefaction facilities, or isolate refrigerant storage facilities.
Audible and visual alarms would be provided throughout the facility to aert personnel in affected
locations (inside and outside).

Security System

The Project would expand the existing site security system of the SPLNG Terminal. Sabine Pass
proposes to develop security procedures and systems for the proposed facilities and update the site’'s
Emergency Response Plan (ERP), Facility Security Plan (FSP), and operating procedures. Sabine Pass
plans to provide these updated plans and operating procedures to the appropriate agencies for review and
would incorporate their comments into the ERP and FSP.

Security fencing would be provided around the new liquefaction facilities. The existing closed
circuit television (CCTV) system would be expanded to allow operators and security staff to remotely
view the new Liquefaction and Terminal plant areas from the control room and gate house. Security
lighting would be powered by the standby generator in the event of a power supply failure and the
Terminal perimeter would be protected with a perimeter intrusion detection system.

Utility Systems
The liquefaction facility would include the following safety control and utility systems:

o Fuel gas— Natural gaswould be used to operate the liquefaction trains and to generate facility
power. Sendout gas would be used as fuel gas for the gas turbine generators when LNG is
being vaporized. BOG from the terminal would be used for the gas turbine generators to
provide power to al idle facilities during times when the siteisin standby mode.

o Electrica power — The existing four gas turbine generators would be capable of supplying
power to the Stage 1 liquefaction facilities. Two additional gas turbine generators, each
capable of generating approximately 30 MW of electricity, would be installed for the Stage 2



liquefaction facilities. The anticipated total operating load of the Stage 1 liquefaction
facilities, including the existing SPLNG Terminal, would be approximately 76 million volt-
amperes. The anticipated total operating load of the Stage 1 and 2 liquefaction facilities,
including the existing SPLNG Terminal, would be approximately 110 million volt-amperes.

Emergency generators — Two natural gas-fired emergency generators, rated at 1,500 kilowatts
(kW) each, would provide back-up power: one feeding standby loads on liquefaction trains 1
and 2, including associated utilities (Stage 1); another feeding standby loads on liquefaction
trains 3 and 4, including associated utilities (Stage 2).

Instrument and plant air — Three electric motor-driven air compressor packages (two
operating and one spare), rated for approximately 5.35 million standard cubic feet per day
(MMscf/d), would provide dry air for operation of control instruments and service air for
plant utility stations.

Utility nitrogen — A membrane type nitrogen generator package would support maintenance
purging of equipment and pipelines and operational blanket purges for certain equipment.
Back-up liquid nitrogen would be provided by the existing liquid nitrogen system at the
SPLNG Terminal.

Hot oil — A hot oil system would be provided as the heating medium for the pre-treatment
system. One hot oil surge drum would be provided for each liquefaction train.

Vents and flares — One acid gas vent stack per liquefaction train, for a total of four, would
safely vent acid gas from the solvent regenerator in each liquefaction train. The height of the
vent stack would be 114.8 feet.

All liquefaction plant hydrocarbon relief loads would be routed to a closed flare system. The
flares would be used as the control technology for volatile organic compounds (VOCs) and organic
hazardous air pollutants. Sabine Pass proposes to achieve 98% combustion efficiency with the control
technology overall conditions, including plant start-up, shut-down, continuous operation and emergency
flaring at all rates. A total of five flareswould be installed as described in Table 1.2-1.

Table 1.2-1
Proposed Flares for the Liquefaction Facility
Stage 1 Stage 2
Flare Type Quantity Flare Height (feet) Flare Height (feet)
Marine Flare 1 132 -
Wet Flare 2 312 243
Dry Flare 2 312 243

Sabine Pass proposes to design the flares for no flow under normal conditions and to utilize the
flares only under emergency relief conditions.

New Buildings

The Project would require several new buildings including:

One warehouse to store spare parts and consumabl es;



o Onewaste and materials storage building for chemicals, lubricants, and other hazardous
substances;

e Onebuilding for lockers, a canteen, offices, etc.; and

e Remote input/output buildings, an operator shelter, and substations, as needed.

Marine Terminal and LNG Transfer Lines

No additional marine facilities would be required for the Project. The check valve currently
installed in the LNG unloading lines would be modified to simplify loading and unloading operations as
the unloading rate would remain at the current rate of 12,000 cubic meters per hour (m*hr). Ten of the
existing 15 in-tank pumps in the LNG storage tanks would be replaced with larger pumps (1,600 m*/hr).
The replacement of these pumps would allow Sabine Pass to run fewer pumps to achieve the 12,000 m*hr
rate and would alow for redundancy and increased efficiency of the process. No modifications would be
required for the LNG loading arms, berthing equipment, basin, or other portions of the marine terminal.

We received several comment letters with concerns regarding the increased number of ships
associated with the Project, impacts on safety due to those additional ships, and the increased demands on
the U.S. Coast Guard. The number of ships utilizing the SPLNG Terminal would not increase as a result
of the Project. Sabine Pass is currently permitted for a maximum of 400 ships that could call on the
terminal per year. Because loading rates proposed for the Project are the same as the unloading rates for
the SPLNG Terminal, no increase in ship traffic is anticipated.

LNG Vaporization/Natural Gas Send-out

Except for the required tie-ins to the existing SPLNG Terminal facilities, no impacts or
modifications would occur to the existing LNG vaporization facilities. Modifications to make the Creole
Trail Pipeline flow bidirectional would be required. There are severa potential scenarios for which
compression may be added to the Creole Trail system. However, the precise nature and location of the
required changes to accommodate the bi-directional flow of gas cannot be determined until Sabine Pass
finalizes commercial arrangements with customers of the Project. Creole Trail would file with the
Commission for any authorizations required to modify its pipeline system to accommodate the bi-
directional flow of gas.

Also, Creole Trail would construct about 400 feet of new 42-inch diameter pipeline to supply
feed gas to the Project. Creole Trail would construct this pipeline pursuant to its Blanket Certificate
Authorization issued in Docket No. CP05-358-000.

Water Systems

Water for the service water, potable water, and demineralized water systems would be provided
by the City of Port Arthur, Texas, local utility municipality, which is supplied by surface waters. Utility-
supplied water would be further treated at the Project site to meet the specifications for each water
system. Water from the local utilities would be split to supply water to the service water storage tank,
potable water storage tank, and reverse osmosis (RO) storage tank. Service water would be provided to
the utility wash gtations.

Potable water would be treated using chlorination and ultraviolet disinfection packages. The
potable water would be used for the turbine air humidification system (TAHS), safety showers, and eye-
wash stations.

The Project includes two RO trains (one train would be a spare for cleaning and membrane
replacement). After RO, the water is considered demineralized water. The demineralized water would be



supplied to the gas turbine water injection system nitrogen oxide control, acid gas removal unit water
wash, amine make-up, TAHS blend water, and gas turbine water wash.

1.3 Integral Components and Non-jurisdictional Facilities

131 Water Supply Line

In its application, Sabine Pass identified plans to construct a 12-inch diameter, 1.2-mile water
supply pipdine from Sabine Pass, Texas, to the existing SPLNG Terminal site as shown in Figure 1.3-1.
Sabine Pass would install this pipeline across the Sabine Pass Channdl using the horizonta directional
drill (HDD) method. The water supply pipeline was initially designed to supply approximately 2,200
galons per minute (gpm) in order to provide additional quantities of water for Project operation in
relation to:

o Feed source to the demineralized water system for injection into the gas turbines for nitrogen
dioxide control, and for make-up of the amine unit;

e Humidification equipment at the inlet to the gas turbine drivers; and

o Potable water for the additional operation and maintenance personnel.

Upon further design of the Project, Sabine Pass filed updated water source needs, indicating that
the Project would require approximately 875 gpm per train or 3,500 gpm of total potable water as the feed
source for the demineralized water system. Based on this quantity, it appears that the current design of
the pipeline capacity may not be sufficient to meet the Project’s needs. Sabine Pass indicates that it is
continuing to evaluate the water needs and supply for the Project. This EA evaluates the current location
and method of installation of the waterline, along with the currently identified water needs for the Project.

The water supply line is also being evaluated as part of a COE Permit Application. Should it
become necessary to modify the waterline specifications to supply additional water to the site, Sabine
Pass would consult with the appropriate state and federal resource agencies to obtain or update its existing
permits or authorizations, including: the COE (Section 10/404 Permit); Louisiana Department of Natural
Resources (Coastal Use Permit); Louisiana Department of Wildlife and Fisheries (Habitat Evaluation);
and Texas Railroad Commission (Waiver).

1.3.2 Non-Jurisdictional Facilities
No non-jurisdictional facilities are associated with the Project.

1.4 Purpose and Need

Sabine Pass dtates that the proposed liquefaction facilities described in Section 1.2 and
subsequent exportation of domestic natural gas to the global market would provide a market solution to
alow the further development of unconventional (particularly shale gas-bearing formation) sources in the
United States. Sabine Pass indicates that the Project would result in the benefits listed below, each of
whichisin the public interest:

e Stimulation of the local, state, regional, and national economies through creation of jobs;

¢ Increased economic activity and tax revenues, and increased trade with neighboring
countries,

e Improved domestic natural gas capacity and encouragement of solidarity in natural gas
pricing;
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e Support of the National Export Initiative by exportation of approximately 2 Bcf/d of natural
gas valued at approximately $5 billion and the displacement of $1.7 billion in LNG imports;
and

e Simultaneous regasification of LNG and liquefaction of natural gas, eliminating the current
practice of venting the gases elsewhere.

141 Department of Army Purpose and Need

The Project has a water-dependency purpose as it relates to the liguefaction and subsequent
exportation of domestic natural gas. LNG ships would be utilized to transport LNG safely and efficiently
worldwide. The Project would require a marine berth for loading and unloading of LNG vessels for
waterborne transport of LNG. The marine facilities required for the export of LNG are aready
constructed and operationa at the SPLNG Terminal. Locating the liquefaction facilities adjacent to the
exigting facility would provide the following benefits:

¢ Reduction of wetland and sensitive habitat impacts;

o Reduction of overall facility footprint;

e Accessto the existing marine berth;

e Accessto the existing infrastructure (LNG storage tanks and emergency equipment);
e Installation of fewer additional air emission sources; and

e Cost effectiveness.

Therefore, during the siting analysis of the Project, Sabine Pass concluded that because the export
of LNG is water-dependent, the practicable alternatives are located within or adjacent to the existing
facility.

142 Department of Energy Purpose and Need

The DOE's 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. The purpose and need for DOE action is to respond to the September 7, 2010, application
for authority to export LNG from the Project filed by Sabine Pass with the FE (FE Docket No.10-111-
LNG).

The DOE is conducting its review under Section 3 of the NGA to evaluate the Project application
for long-term, multi-contract authorization to export up to 16 mtpa of domestic natural gas as LNG for a
20-year period, commencing the earlier of the date of first export or five years from the date of issuance
of the requested authorization. Sabine Pass seeks to export the LNG from the SPLNG Terminal to any
country: (1) with which the United States does not have a free trade agreement requiring the national
treatment for trade in natural gas and LNG; (2) that has, or in the future develops, the capacity to import
LNG; and (3) with which trade is not prohibited by U.S. law or policy.

1.5 Scope of This Environmental Assessment

The topics addressed in this EA include aternatives, geology; soils; groundwater; surface waters,
wetlands; vegetation; wildlife and aquatic resources; special status species; land use and visual resources;
socioeconomics (including transportation and traffic); cultural resources; air quality and noise; reliability
and safety; and cumulative impacts. The EA describes the affected environment as it currently exists,
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discusses the environmental consequences of the Project, and compares the Project’s potentia impact
with that of various alternatives. The EA aso presents our recommended mitigation measures.

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

e Temporary impacts generally occur during construction, with the resources returning to pre-
construction conditions amost immediately;

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

e Long-term impacts would require more than three years to recover, but eventually would
recover to pre-construction conditions; and

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

Animpact would be considered significant if it would result in a substantial adverse change in the
physical environment.

We received comments during the scoping period recommending that an Environmental Impact
Statement (EIS), rather than an EA, be prepared to assess the impact of the Project. An EA is a concise
public document which a federal agency may prepare to provide sufficient evidence and andysis for
determining a finding of no significant impact. The Commission’ s regulations under 18 CFR 306(b) state
that “If the Commission believe that a proposed action...may not be a major federal action significantly
affecting the quality of the human environment, an EA, rather than an EIS, will be prepared first.
Depending on the outcome of the EA, an EIS may or may not be prepared.” In preparing this EA, we are
fulfilling our obligation under NEPA to consider and disclose the environmental impacts of the Project.
As noted above, this EA addresses the impacts that could occur on a wide range of resources should the
Project be approved and constructed. Also, the DOE, COE, and USDOT have specia expertise with
respect to certain environmental impacts associated with Sabine Pass' proposal and assisted in preparing
this EA. Based on our analysis, the extent and content of comments received during the scoping period,
and considering that the Project would be located adjacent to the existing Sabine Pass LNG Terminal
within the existing leased 853-acre leased terminal site, we conclude in Section 4 that the impacts
associated with this Project can be sufficiently mitigated to support afinding of no significant impact and,
thus, an EA is warranted.

151 U.S Army Corpsof EngineersRole

The Project would impact areas within the Galveston District of the COE. Wetlands in the
Project area are regulated at the federal and state levels. The COE elected to cooperate in preparing this
EA because it has jurisdictiona authority pursuant to Section 404 of the Clean Water Act (CWA) (33
USC 1344), which governs the discharge of dredged or fill materia into water of the United States, and
Section 10 of the Rivers and Harbors Act (33 USC 403), which regulates any work or structures that
potentially affect the navigable capacity of awaterbody.

The COE must comply with the requirements of NEPA before issuing permits under these
statutes. In addition, when a Section 404 discharge is proposed and a standard permit is required, the
COE must consider whether the proposed Section 404 discharge represents the least environmentally
damaging, practicable alternative pursuant to the CWA Section 404(b)(1) guidelines. The COE must also
carry out its public interest review process before a standard permit can be issued. Although this EA
addresses environmental impacts associated with the Project as they relate the COE's jurisdictional
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permitting authority, it does not serve as a public notice for any COE permits or take the place of the
COEFE’s permit review process.

152 U.S Department of Transportation Role

Under 49 USC 60101, the USDOT has prescribed the minimum federal safety standards for LNG
facilities. Those standards are codified in 49 CFR Part 193 and apply to the siting, design, construction,
operation, maintenance, and security of LNG facilities. The National Fire Protection Association (NFPA)
Standard 59A, “Standard for the Production, Storage, and Handling of Liquefied Natural Gas” is
incorporated into these requirements by reference, with regulatory preemption in the event of conflict. In
accordance with the 1985 Memorandum of Understanding on LNG facilities and the 2004 Interagency
Agreement on the safety and security review of waterfront import/export LNG facilities, the USDOT
participates as a cooperating agency and assists in assessing any mitigation measures that may become
conditions of approval for any project. USDOT staff has reviewed FERC staff’s analysis and provided
comments on our conclusions regarding compliance with the Part 193 regulations.

1.6 Public Involvement

On August 4, 2010, the Commission staff granted Sabine Pass's request to utilize the pre-filing
process and assigned Docket No. PF10-24 to staff activities involved with the Project. The prefiling
process for the Project ended on January 31, 2011.

Sabine Pass hosted an open house information session for landowners, agencies, and other
interested stakeholders on September 16, 2010, in Johnson Bayou, Louisiana. This open house provided
stakeholders an opportunity to learn about the Project and ask questions in an informal setting.
Notification of the open house was mailed to stakeholders and published in local newspapers. Sabine
Pass al so established a 24-hour landowner hotline and a Project Web site.

On October 29, 2010, we® issued a Notice of Intent (NOI) to prepare an Environmental
Assessment for the Planned Sabine Pass Liquefaction Project and Request for Comments on
Environmental Issues. This NOI was mailed to 80 interested parties, including federal, state, and local
officials; agency representatives; conservation organizations; local libraries and newspapers; and property
owners in the Project area. Throughout the review process, we received five environmental comment
letters and interventions from citizens/interested parties, three letters from public interest groups, and
letters from the National Marine Fisheries Service, U.S. Fish and Wildlife Service (USFWS), National
Park Service, Louisiana State Governor’s Office, and Louisiana Department of Wildlife and Fisheries
(LDWEF). Issues identified during the public comment process that are within the scope of the
environmental anaysis are addressed in the applicable sections of the EA.

During the pre-filing process, we conducted biweekly conference calls with Sabine Pass to
discuss Project progress and identify and address issues and concerns that had been raised. Interested
agencies were invited to participate on these calls. Summaries of our biweekly conference calls and
written scoping comments are part of the public record for the Project and are available for viewing on the
FERC Web site (http://www.ferc.gov).

1.7 Construction, Operation, and Maintenance Procedures

The Project facilities would be designed, constructed, operated, and maintained to conform to, or
exceed, the requirements of the United States Department of Transportation “Minimum Federal Safety
Standards,” specified in 49 CFR 193.

2 The pronouns “we,” “us,” and “our” used throughout this EA refer to the environmental staff of the FERC's

Office of Energy Projects.

1-14


http://www.ferc.gov/

Sabine Pass has incorporated, in whole, the FERC' s Upland Erosion Control, Revegetation, and
Maintenance Plan (Plan) and Wetland and Waterbody Construction and Mitigation Procedures
(Procedures) into its own construction and operating specifications for upland, wetland, and waterbody
areas that would be affected by the Project. The only difference between Sabine Pass' Procedures and
FERC'siswith regard to Section VI.A.6 which requires all aboveground facilities to be located outside of
wetlands, except where required for compliance with USDOT regulations. The Project would include
aboveground facilities in wetlands that are within the previoudly disturbed dredge materia placement area
(DMPA). The impacts on these wetlands would be mitigated through consultation with federal and state
agencies and addressed in a Project mitigation plan accompanying the CWA Section 404 permit
application. Wetland impacts and alternative locations/configurations for the aboveground facilities are
evaluated in this EA.

In order to operate its existing facility for the purpose of liquefying natural gas, Sabine Pass
anticipates constructing the proposed facilities in two stages. Sabine Pass anticipates requesting
authorization to commence construction of Stage 1 in January 2012, and Stage 2 would be constructed
when commercialy feasible, but no sooner than 2014. Sabine Pass expects Stage 1 to be operational by
the second quarter of 2015 and Stage 2, if constructed, to be operational in early 2016.

1.7.1  Construction Procedures

For purposes of quality assurance and compliance with mitigation measures, other applicable
regulatory requirements, and Project specifications, Sabine Pass would be represented on site by a chief
inspector (Cl), as well as one or more craft inspectors and one or more environmental inspectors (Els).

The construction portion of the project would be in two stages. All land impacts associated with
both stages would occur during Stage 1 construction because the Stage 2 Project areas would be used for
Stage 1 workspace and access.

Site Preparation

The Project would involve modifications to the existing SPLNG Termina facilities and the
construction of new infrastructure. The site construction area would be approximately 288.21 acres, of
which 136.28 acres are subject to Department of the Army (DA) permitting under Section 404 of the
CWA and would include the installation of required construction power, communications, and water.
Construction traffic would access the site via Louisiana State Highway (SH) 82. Once at the site,
construction traffic would utilize Duck Blind Road, which parallels the western boundary of the SPLNG
Termina property, or Lighthouse Road, which is the SPLNG Terminal main entrance road that parallels
the property’ s eastern boundary.

Site Grade and Fill

The process facilities for the Project would be west and northwest of the LNG storage tanks. Part
of the Process Areais in relatively good soil that would require clearing, grubbing, and rough grading.
The remaining portion of the Process Area would be located in an existing DMPA where soils would
require considerable improvement and stabilization to provide a load-bearing surface for construction.
The techniques to be used to improve the soils are similar to those used for construction of the existing
SPLNG Terminal facilities. Various stabilizers that would be used include portland cement, fly ash, and
other mixtures. Appropriate geogrids, geotextiles, and aggregates, where needed (imported gravel and
crushed stone), would be used to level and finish the Project areas. Materials for site improvement, such
as gravel and stone surfacing, would be imported via barge or trucks.

The LNG liquefaction area would be filled approximately 3 feet above existing ground surface.
The total settlement as a result of placing fill of this thickness in the Project area is expected to be
approximately 17 inches, and about 25% of the predicted total settlement would occur during fill
placement. The balance of the settlement would occur at a decreasing rate over a period of about 30 to 50
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years. Numerous settlement observation points would be identified prior to fill placement. The
settlement of these points would be monitored at various times during and following fill placement to
verify the predicted amount of settlement.

Materials and Equipment Delivery

Because mgjor equipment would be delivered primarily by barge, improvements to the existing
construction dock would be implemented. Maintenance dredging at the existing construction dock is
anticipated to be necessary to restore the required depth of 17 feet. The maintenance dredge activities are
authorized under Nationwide Permit 35 (SWG-2004-00465) issued on March 10, 2008, and renewed on
July 21, 2010, and Coastal Use Permit P20071705, issued by the Louisiana Department of Natura
Resources (LDNR). The Nationwide Permits should be modified, reissued, or revoked prior to March 18,
2012.

Construction Sequencing

The Project site would be graded and filled and all soil stabilization procedures executed prior to
installation of infrastructure. All equipment and building materials would be delivered and staged on site.
Installation of the trains and construction of the facility and associated infrastructure would commence.

1.7.2  Operation Procedures

The SPLNG Terminal would be a bi-directiona facility, capable of loading and unloading LNG
cargo, liquefying natural gas from the pipeline to produce LNG, and vaporizing stored LNG and sending
the natural gas into the pipeline. We received comments regarding the operational capabilities of the
SPLNG Terminal and how liquefaction operations may affection vaporization and import operations.
Sabine Pass' customers would determine whether the facility isin liquefaction or vaporization mode. The
terminal would also be capable of certain simultaneous operations normally associated with regasification
or liquefaction including:

e Liquefying natura gas received from the Creole Trail Pipeline, while also vaporizing LNG
and sending out natural gas,

e Unloading an LNG ship while liquefying natural gas; and
e Loading an LNG ship while vaporizing LNG.

Some simultaneous operations, such as unloading one LNG ship while simultaneously loading a
different LNG ship on the other dock, are unlikely to occur for commercial reasons. Sabine Pass has not
currently contemplated this in their design. LNG berthing operations would remain unchanged from
current processes.

Additional operating procedures would be developed for the new liquefaction facilities, and
training in accordance with the USDOT minimum federal safety standards specified in 49 CFR Parts 192
and 193 would be required for the 110 to 150 operational personnel.

1.7.3 Maintenance Procedures

Facility maintenance would be conducted in accordance with 49 CFR 193, Subpart G. Full-time
terminal maintenance staff would conduct routine maintenance and minor overhauls. Magjor overhauls
and other major maintenance would be handled by soliciting the services of trained contract personnel to
perform the maintenance. All scheduled and unscheduled maintenance would be entered into a
computerized maintenance management system. Scheduled maintenance would be performed on safety
and environmental equipment, instrumentation, and any other equipment that would require maintenance
on aroutine basis.
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1.8 Land Requirements

Approximately 288.21 acres of the existing 853-acre SPLNG Terminal site would be affected by
construction of the Project, of which 191.20 acres would be permanently impacted during operations. Of
these 191.20 acres, 136.28 acres are wetlands. The proposed facility would require relocation of a
wetland compensatory mitigation site (Mitigation Site F), which was previoudy permitted under COE
Permit 23426(04), totaling 72.24 acres for the SPLNG Terminal. Table 1.8-1 lists the land requirements
for the Project.

Table 1.8-1
Land Requirements for the Proposed Sabine Pass Liquefaction Project

Land Impacted by Construction ® | Land Impacted During Operation
Facility (acres) (acres)
Liquefaction Project 191.2 191.2
Staging Areas 97.01 0.0
Total 288.21 191.2

Notes:

(@) Comprises the entire construction footprint, including all temporary and permanent construction areas.

(b) Includes the areas where soils would be improved and the permanent Project facility.

(c) Includes all areas of the site that would undergo soil improvement, including 12.84 acres for the sixth liquefied natural gas tank
(Tank S-106), approved in Docket CP05-396-000 et al.

(d) Existing staging areas that were previously approved and have been converted to industrial land use as part of SPLNG
Terminal operation.

1.9 Future Plans and Abandonment

Sabine Pass has not identified any specific future expansion. To the extent that expansion of the
facilitiesis warranted in response to additional demand for liquefaction services, any new facilities would
be designed to be compatible with the Project facilities, and Sabine Pass would obtain al necessary
permits and approvals for those facilities.

No facilities are proposed for abandonment or removal at thistime.

1.10 Required Consultation, Approvals, and Permits

As the lead federal agency for the Project, FERC is required to comply with Section 7 of the
Endangered Species Act, the Magnuson-Stevens Fishery Conservation and Management Act, Section 106
of the National Historic Preservation Act, and Section 307 of the Coastal Zone Management Act. At the
federal level, required permits and approval authority outside of FERC' s jurisdiction include compliance
with the CWA, the Rivers and Harbors Act, the Clean Air Act, and U.S. Coast Guard regulations relating
to LNG waterfront facilities. The current status of these reviews, approvals, and consultations as well as
those at the state, local, and tribal level are summarized in Table 1.10-1.
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Table 1.10-1

Permits and Consultations for the Liquefaction Project

Agency

Permit/Consultation

Status

FEDERAL

Federal Energy Regulatory
Commission

Section 3 Application - Natural Gas
Act

Application Filed
January 31, 2011

U.S. Army Corps of Engineers

Section 10 — Rivers and Harbors Act
(1899) and Section 404 - Clean
Water Act Permit

Application Submitted
January 31, 2011

U.S. Fish and Wildlife Service

Section 7 Consultation —
Endangered Species Act
Migratory Bird Treaty Act

Concurrence Letter Received
October 5, 2010

U.S. Coast Guard

Letter of Intent and Waterway
Suitability Assessment

Concurrence Letter Received
June 24, 2010

U.S. Environmental Protection
Agency Region VI

Clean Water Act Consultation

Application Submitted
January 31, 2011

Clean Air Act Consultation

Application Submitted
December 17, 2010

NOAA Fisheries

Section 7 Consultation —
Endangered Species Act

Concurrence Letter Received
November 3, 2010

Federal Emergency Management,
Region VI (FEMA)

Construction within a floodplain
(Consultation — Copy of 404 Permit
Application)

Application Submitted
January 31, 2011

STATE

Louisiana Department of
Environmental Quality

Section 401 - Clean Water Act,
Water Quality Certification

Application Submitted
November 22, 2010

Louisiana Pollutant Discharge
Elimination System Construction
Stormwater Permit

Application Submitted
December 2010

Air Permit

Permit Approved
December 6, 2011

Louisiana Department of Natural
Resources, Coastal Management
Division

Coastal Management Plan
Consistency Determination

Application Submitted
November 22, 2010

Louisiana Department of Wildlife and
Fisheries

Sensitive Species/Habitats
Consultation

Concurrence Letter Received
July 15, 2010

Louisiana State Historic Preservation
Office

Section 106 - National Historic
Preservation Act

Concurrence Letter Received
July 2, 2010

LOCAL

Cameron Parish

Building Permits

Application Submitted
January 31, 2011

Cameron Parish Floodplain
Administrator

Permit for Construction in a Zone
“VE” or Variance as: functionally
dependent use”

Application Submitted
January 31, 2011
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2 Environmental Analysis

2.1 Geology and Soil Resources

211 Geology, including Mineral and Gas Resour ces

Existing Environment

The Project would be located within the West Gulf Coastal Plain geomorphic province, which
consists of Pleistocene and Holocene fluvial, tidal, and deltaic sediments that dip gently toward the Gulf
of Mexico. The ground surface within the Project area is mostly comprised of Chenier plain and coastal
plain sediments deposited by fluvial, tidal, littoral (beach or shoreline), and deltaic processes. The coastal
plain is characterized as seaward-thickening sediment deposits to depths of thousands of feet below the
present day land surface. The terrain is relatively flat to gently sloping. Two types of landforms
characterize the Chenier plain: broad marshes containing organic clays and peat, and long, narrow relict
beach features called “cheniers,” which appear as ridges parallel to the coast. Chenier ridges form as a
result of cyclic shoreline advance and retreat, and are typically mixtures of silt, sand, and shell fragments.
They are dightly elevated features and attain elevations of 5 to 10 feet above sealevel.

The Project siteis at the western edge of the Chenier plain and adjacent to the northwest corner of
the existing SPLNG Terminal. The Chenier plain isfound primarily in southwest Louisiana and consists
of a 15- to 20-mile-long strip of Holocene deposits that extend from Vermillion Bay to Sabine Lake and
the associated Sabine-Neches Waterway.

Mineral Resources

Mineral resourcesin the general Project vicinity include oil and gas, salt, sulfur, gravel, and clay.
However, in theimmediate area near the Project, exploitable minerals are limited to oil, gas, and sand.

The Project would lie within the West Johnsons Bayou Gas Field. Table 2.1-1 lists the mineral
resources found on or adjacent to the Project. A review of the United States Geological Survey (USGS)
Mineral Resource Data System indicates that no active or potential surface mines are located in the
Project vicinity (USGS 1999).

Table 2.1-1
Mineral Resources On or Adjacent to the Project Site

Parish/State Operation Distance from Project Area Operator

3,000 feet southeast of Liquefaction

Gas, Condensate, and Oil Well .
Trains

Noble Energy
Cameron Parish,

Louisiana
. 40 feet east of
Gas and Oil Well Lighthouse Road Noble Energy

A producing gas, condensate, and oil well is located approximately 3,000 feet southeast of the
proposed liquefaction trains. Thiswell is the designated unit well for the Miocene Zone, Reservoir A, in
the Siph Davis Il sand and is perforated from 8,842 to 8,850 feet. The bottom coordinates of the well lie
under Sabine Pass Channel. The current operator of the well is Noble Energy and the landowner, Crain
Lands, L.L.C., maintainsit. Additionally, a producing gas and condensate well is on the property located
immediately east of the SPLNG Terminal (40 feet east of Lighthouse Road) and also is operated by Noble
Energy.




Geologic and Other Natural Hazards

Seismicity and Faulting. Geologic features common to the Gulf Coast sedimentary environment
are growth faults and faults associated with salt domes. Most faults in the Project area are considered to
be active following their reactivation in the recent geologic past due primarily to oil and gas exploration
and production. Observations made throughout the region during many years of oil and gas exploration
indicate that movement along fault systems is related to a process of gradual creep, rather than sudden
seismic events. As such, earthquakes with epicenters within southwest Louisiana or southeast Texas are
rare and of low magnitude (Crone and Wheeler 2000). The Louisiana Gulf Coast, including the SPLNG
Termina site area, is located in Seismic Zone 0 of the Uniform Building Code's Seismic Risk Map
(International Conference of Building Officials 1997). Peak ground accelerations adjusted for site effects
for three probabilities of exceedance for the Liquefaction Project site are presented in Table 2.1-2.

Table 2.1-2
Seismic Hazard within the Project Area

Probability of Exceedence in 50 years

Peak Ground Acceleration 10 Percent 5 Percent 2 Percent

Rate (percent gravity)
3.33 6.30 12.85

Source: Compiled from USGS 2002 and adjusted for site effects per ASCE 7-05.

Hurricanes and Associated Coastal Processes. The Louisiana Gulf Coast experiences
hurricanes and tropica weather systems that produce storm surges, high rainfall amounts and flooding,
shoreline erosion, and high winds. According to the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Maps, the Project area is within Flood Hazard Zone VE, a 100-year flood hazard
zone susceptible to coastal flooding. The Digita Storm Atlas of Texas predicts that a worst-case,
Category 5 hurricane striking the Project site could produce a storm surge of up to 22 feet (Satton et a.
n.d.). Recent hurricanes that have come ashore near the terminal include Hurricanes ke (2008) and Rita
(2005). Hurricane Ike came ashore at Galveston Island as a strong Category 2 storm, with a storm surge
of 15 to 20 feet. Hurricane Rita came ashore between Sabine Pass, Texas, and Johnson's Bayou,
Louisiana, as a Category 3 storm, with a storm surge of 10 to 15 feet dong the southwestern coast of
Louisiana.

The Louisiana Gulf Coast is experiencing the highest rates of coastal erosion and wetland lossin
the U.S. (Ruple 1993). The average coasta erosion rate is 4.2 meters per year in Louisiana and 1.8
meters per year aong the northern Gulf of Mexico shoreline. However, the most serious erosion and land
loss is occurring in the eastern part of the coastal area, east of Atchafalaya Bay. Sabine Pass does not
appear to be subject to the same degree of overall land loss (USGS 2003).

Sail Liquefaction. Liquefaction is a phenomenon in which the strength and stiffness of a soil is
reduced by earthquake shaking or other rapid loading. Liquefaction occurs in saturated soils; that is, soils
in which the space between individual particles is completely filled with water. When liquefaction
occurs, the grength of the soil decreases and the ability of a soil deposit to support foundations for
buildings and other structures is reduced. Liquefaction occurs primarily in loose granular soils due to
increase in pore pressures which reduces the effective confining pressure to a very low value resulting in
continued deformation. Clays and clayey silts on the other hand are subject to “cyclic softening” during
an earthquake thus resulting in bearing capacity or slope failures. The Project site has underlying
sediment layers (primarily soft clay layers) that are saturated and subject to cyclic softening.




Subsidence. Subsidence hazards involve either the sudden collapse of the ground to form a
depression or the slow subsidence or compaction of the sediments near the Earth’s surface. Asaresult of
sediment compaction, oil and gas extraction, and groundwater pumping, subsidence occurs throughout the
Gulf Coast region. Subsidence in the coastal parishes of Louisiana averages 12 millimeters per year
(Dokka, Shinkle, and Heltz 2003). In areas of high oil and gas production, subsidence occurs at a higher
rate than in areas of low production. For example, Port Neches Field in Texas, northwest of the Project
site, experienced subsidence rates 2.5 times greater than the average Louisiana coastal parish (Tolunay-
Wong Engineers, Inc. 2003). Little groundwater pumping or oil and gas production occurs in the vicinity
of the Project site, and the rate of subsidence in the vicinity of the Project siteis|ow.

Solution mining of subsurface salt also may cause subsidence due to the collapse of overlying
sediments; however, the nearest salt dome is located 12 miles from the Project site, so there is no risk of
solution mining causing subsidence at the Project site. There is potential for compaction and differential
settling of the soft sediments in the upper 70 to 80 feet of the Project site (Tolunay-Wong Engineers, Inc.
2003).

There is no karst terrain underlying the Project area; therefore, there is no potential for subsidence
due to collapse of karst structures.

Tsunami. A 2009 USGS Study (Ten Brink et al.) presented aregional assessment of the tsunami
potential in the Gulf of Mexico. The study concluded that there are no significant earthquake sources
within the Gulf of Mexico that are likely to generate tsunamis that would affect the Project site. The URS
Corporation’s (URS's) Updated Site-Specific Hazard Analysis for the Project also indicates that there are
no significant seismic sources in the Gulf. Earthquake sources outside the Gulf of Mexico are capabl e of
generating tsunamis that can enter the Gulf; however, the wave amplitudes would be greatly attenuated
due to the narrow and shallow passage of the Gulf. The maximum worst-case scenario tsunami run-up in
the Gulf of Mexico from a distant source within the Gulf is estimated to be less than 1.0 meter.
According to the authors, there is evidence that submarine landslides in the Gulf of Mexico should be
considered as potential sources of tsunamis, however, no recorded tsunamis have been generated by a
landdide in Gulf of Mexico. The probability of atsunami run-up associated with landdides has not been
quantified but is considered to be extremely low.

I mpacts and Mitigation
Stage 1

Mineral Resources

The gas, condensate, and oil well located on the SPLNG Terminal site (3,000 feet away from the
proposed liquefaction trains) would remain in production during construction and operation of the Project.
The gas and condensate well located on the property adjacent to the SPLNG Terminal site would not be
affected during construction or operation of the Project. Based on the known minera resources that occur
within the Project vicinity and the nature of the Project, no impacts to area mineral resources are
anticipated.

Geologic and Other Natural Hazards

Seismicity and Faulting. Sabine Pass conducted a site-specific seismic hazard analysis of the
SPLNG Terminal site as part of the environmental review for the Sabine Pass LNG Liquefaction Project.
This study, which was performed by URS, determined that the probable ground motions and earthquake
hazards at the site are low, even when site amplification effects are included, and are therefore generally
not considered controlling factors in the facility design. However, all structures and facilities constructed
for the Project would be designed to withstand a short-period design earthquake acceleration coefficient
of S5 = 0.12 and a one-second design earthquake acceleration coefficient of S; = 0.13 in accordance



with American Society of Civil Engineers (ASCE) 7-05, “Minimum Design Loads for Buildings and
Other Structures’; NFPA 59A; and 49 CFR 193.2067. Based on the site soils report, the site soil profile
is classified as Site Class E in accordance with ASCE 7-05.

Hurricane and Storm Surge. The Project is designed for a 100-year storm surge of 14 feet for
Port Arthur/southern Sabine Lake (COE 1968). Thisis roughly equivalent to the anticipated storm surge
from a Category 3 hurricane making landfall at the SPLNG Terminal. Additionally, al critical
components would be elevated to a minimum of 18.5 feet above mean sea level (MSL), thus minimizing
potential impacts due to flooding associated with storm surge.

The facility would be designed in accordance with 49 CFR Part 193, which requires that the
facility be designed to withstand sustained winds of 150 miles per hour (mph). All structures and
facilities for the Project would be designed to withstand 150-mph winds (three-second gust wind speed)
in accordance with ASCE 7-05, “Minimum Design Loads for buildings and Other Structures’; and NFPA
59A; and 49 CFR 193.2067.

Sail Liquefaction. Due to the presence of saturated sediments beneath the Project site, structures
constructed at the site could be affected by cyclic softening and lateral spreading under sufficiently strong
ground motion. However, because of the relatively low levels of seismic activity and probable ground
motion predicted for the site, the risk of soil liguefaction and cyclic softening at the site is deemed
minimal. Therefore, soil liquefaction is not considered a potentia hazard to the Project.

Subsidence. Compaction of soft sediments near the surface could cause differential settling,
particularly beneath the liguefaction area. Sabine Pass conducted an investigation of the soils and
underlying sediments for the Project site to determine the most appropriate foundation type for the
liquefaction area. The proposed liquefaction facilities would utilize the same deep-driven pile
foundations as used with the adjacent SPLNG Terminal facilities, which are engineered to support the
facilities in the event of long-term compaction of underlying soft sediments and minimize concerns
associated with differential settling of soft sediments. Therefore, subsidence is not considered a potential
hazard to the Project.

Tsunami. There are no significant seismic sources of tsunamis in the Gulf of Mexico; distant
sources outside the Gulf of Mexico could produce tsunamis, but the maximum worst-case scenario run-
ups would be less than 1 meter (3.28 feet) above MSL aong the Gulf Coast. Because all critical
components of the LNG project would be elevated to a minimum of 18.5 feet above MSL to protect
against hurricane storm surge, no additional tsunami mitigation measures are deemed necessary.

Geotechnical Information

An investigation of the soil characteristics for the Project area was conducted in late 2010 by
Tulunay-Wong Engineers for the Stage 1 (Trains 1 and 2) facilities area, and the resulting Geotechnical
Recommendations Report was published in March 2011. The Project facility areas are located in more
recent dredge materia retention areas.

Based on the results of soil borings and cone penetrometer tests, the subsurface stratigraphy
consists of three zones. The near-surface zone of soils consists of fat clays with scattered silty sand seams
to a depth of about 59 to 76 feet below MSL. Some peat layers were encountered in this zone. Torvane
tests and interpreted cone penetration test data indicated that the shear strength of the very soft to soft soil
samples ranged from 0.05 tons per square foot (tsf) to 0.25 tsf. The moisture contents ranged from 31 to
118 percent, with most values ranging from 50 to 80 percent. Wet unit weights ranged from 87 to 107
pcf. Liquid limits ranged from 51 to 150. The plasticity indices ranged from 26 to 98. The natural
moisture contents were generally about midway between the plastic limit and the liquid limit. The minus
200 sieve tests indicated that about 30 to 99 percent of the soil passed the No. 200 sieve. The lower
values were within the silty sand layers.



The second zone consists of medium dense to very dense, cohesionless, silty sand and sands. The
top of the sand layer ranges in depth from 62 to 75 feet below MSL. The thickness of the dense to very
dense sand layer in the Liquefaction Project areas is variable across the site.

The third zone is present below the variable dense sand layer to the maximum exploration depth
of up to 300 feet and is composed of a mixture of clays and sands. The clays are dlightly over
consolidated, and the sands are medium dense to very dense.

There are shalow (less than 6 feet) perched groundwater conditions in the more recent dredge
materia retention areas. The long-term ground level in the lower elevations of the site are expected to be
the about the same level asthe water in the adjacent navigational channel.

The Project would be developed similarly to the existing development in the SPLNG Terminal
Phase 1 and 2 project areas. These higher-elevation dredge material retention areas would be stabilized in
place to depths ranging from 3 to 8 feet, depending on the type of equipment that would be supported in
those areas.

In the lower-elevation areas of the Project improvements, such as the process area, the site
grading would include light stripping of grasses, placement of a geotexile or geogrid, and placement of
fill to provide the appropriate elevations. In haul road or other areas, the roadways would be constructed
using geogrids and selected granular fill.

The Project foundations would be similar to the existing SPLNG Terminal Phase 1 and 2 project
foundations. Heavier equipment and structure foundations would be supported by up to 90-foot-long
precast, pre-stressed concrete piles that would be driven a few feet into the dense sand layer (top of sand
is 62 to 75 feet below MSL). Lighter equipment and structure foundations would be supported by 60-
foot-long timber piles that would be driven to a depth of 45 feet below MSL. A few very lightly loaded
mat foundations may be supported only by stabilized soil.

Stage 2

The Stage 2 congtruction and operation area would lie within the previously impacted Stage 1
construction workspaces. Therefore, the construction and operation of Stage 2 would have no additional
effects on nearby mineral resources and would not be further impacted by the area’ s geologic hazards.

Geotechnical Information

An investigation of the soil characteristics for the Project area was conducted in early 2011 by
Tulunay-Wong Engineers for the Stage 2 (Trains 3 and 4) facilities area, and their resulting Geotechnical
Recommendations Report was published in June 2011. The investigation revealed that subsurface soil
conditions were virtualy identica to those for Stage 1. Therefore, the soil and site preparations and the
foundations would be the same as those described above for the Stage 1 facilities.

Water Supply Pip€eline

The water supply pipeline construction area would lie within and near the previously impacted
workspaces of Stage 1 and Stage 2. The pipeline would extend from an existing water supply on the
Texas side of the Sabine Pass Channel to the liquefaction trains at the termina site. However, unlike
aboveground facilities, the water supply pipeline would not be on piles. Subsidence as a result of
sediment compaction is a concern in this part of the country; therefore, the water supply pipeline would
be designed to withstand any subsidence that may occur in the area. The pipeline would be installed
using HDD techniques. Therefore, construction of the water supply pipeline would have no additional
effects on nearby mineral resources and would not be further affected by the area’ s geologic hazards.



Geotechnical Information

The maximum depth of the water supply pipeline constructed using HDD techniques would be 70
feet below MSL and a minimum of 20 feet below the bottom of the Sabine Pass Channel. No new
specific geotechnical investigation was performed for the pipeline route. However, Boring B-12
performed for the Heavy Haul Road (Tolunay-Wong Engineers, Inc., 2011) is located close to the
northern end of the pipeling, and Borings B-1, B-2, and B-3 performed for the water storage standpipe
(Lind and Associates, Inc. 2004) are located at the southern end of the pipeline. Boring B-12 was drilled
to a depth of 102 feet and Borings B-1, B-2, and B-3 were drilled to depths of 110 feet below the site
grade. The subsurface soil conditions encountered by Boring B-12 consist of crushed limestone, clays,
silts, and sands. Densities vary from soft to medium dense down to about 70 feet below ground surface,
where the material transitions to very dense sand. The conditions encountered at the southern end of the
pipeline are generaly similar to those encountered at the northern end. Geotechnical information
provided from these borings indicates that the HDD would encounter soft sediments during drilling.
However, because of the potential for an inadvertent release of drilling mud during the drilling, an HDD
Drilling Mud/Frac-Out Contingency Plan was prepared and was found acceptable.

Hazards associated with seismicity, faulting, soil liquefaction, subsidence, and tsunamis are
minimal as described above for the Stage 1 facilities. The pipdine site is an area that is susceptible to
hurricanes and storm surges. As the water supply pipeline would be installed underground, there would
be minimal risk to the pipeline from coastal processes, storm surges, and hurricane winds.

212  Soils
Project Soil Series

Stage 1 and Stage 2 construction of the Project would affect atotal of 288.21 acres of land within
the existing SPLNG Terminal in Cameron Parish, Louisiana. Facility operations would affect a total of
191.20 acres.

The Project facilities would be underlain by three soil series. These include Udifluvents, 1 to 20
percent slopes; Aquents, frequently flooded; and Creole. These soils consist of Sabine Pass dredge spoail
and predominantly lie within the DMPA. Additionally, the water supply pipeline HDD entry point is
underlain by the Sabine-Baines complex. Table 2.1-3 and Figure 2.1-1 identify the soil series that would
be permanently or temporarily affected by the Project.

Table 2.1-3
Project Site Soils Impacts and Characteristics
Farmland Hydric
Soil Series Project Component Potential Characteristics Comments

Udifluvents, 1 to Liguefaction Area, LNG Not Prime Hvdric Dredge material, recent and
20 percent slopes Storage Tanks Farmland Y historic (>30 years ago)
Aquents, Access Roads, Not Prime Hvdric Dredge material, historic
frequently flooded Temporary Workspaces Farmland y (>30 years ago)

Not Prime . Present along State
Creole, mucky clay | Access Roads Farmland Hydric Highway 82
Sabine-Baines Water Supply Pipeline Not Prime . .
complex Entry Point Farmland Hydric Located at HDD entry point

Source: Midkiff, Roy, and Nolde 1995; NRCS 1995.

Key:

HDD = horizontal directional drilling
LNG = liquefied natural gas
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Figure 2.1-1 Project Site Soil Resources
Sabine Pass Liquefaction Project, Cameron Parish, Louisiana
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Udifluvent soils consist of hydraulically dredged sandy, loamy, and clayey materials. Drainage
varies but is typically slow in areas with shalow slopes. The Natural Resources Conservation Service
(NRCS) classifies these soils as hydric. Udifluvent soils are considered unsuitable for crops, pasture, or
woodland, and the NRCS does not consider them prime farmland. These soils are best suited for open
land and wetland habitat (Midkiff, Roy, and Nolde 1995).

At the Project site, these soils consist of fine-grained clays with low chroma colors. The soils are
typically saturated within the upper 12 inches. Mineral soils with no organic material development are
present. The liquefaction facilities would be situated on Udifluvent soils.

Aquent soils typically are dredged soils consisting of gray silty clay loam, silty clay, and clay.
These soils are commonly associated with the Udifluvents but are typicaly found at lower elevations.
Frequent flooding, poor drainage, and moderate salinity make these soils unsuitable for urban uses,
grazing, or cultivation. The NRCS classifies these soils as hydric. Aquent soils are considered unsuitable
for crops, pasture, or woodland, and the NRCS does not consider them prime farmland (Midkiff, Roy, and
Nolde 1995). These soils are best suited for wetland wildlife habitat.

At the Project site, these soils consist predominantly of clays with small pockets of sandy or silty
material. Aquent soils occur primarily in low-lying areas at the Project site and are often saturated at the
surface. These are also mineral soils with no organic layers developed. Areas of Aquent soils within the
Project workspaces were previously permitted and disturbed during construction at the SPLNG Terminad
and, therefore, would not be further affected by the Project.

Creole series soils consist of dark gray, very fluid, saline, mucky clay at the surface and very dark
gray, dightly fluid, mucky clay underlain by mottled clay, very fluid loamy sand, clay loam, and clay.
These soils are frequently inundated during the highest tides and are often ponded for long periods of
time. Creole soils are unsuitable for cropland, pasture, woodland, or urban uses, and are not considered
prime farmland. These soils are considered hydric and support native estuarine wetland vegetation
(Midkiff, Roy, and Nolde 1995; NRCS 1995). They are primarily suitable for wetland wildlife habitat
and occasionally suitable for rangeland wildlife habitat (Midkiff, Roy, and Nolde 1995). Areas of Creole
soils within the Project workspaces were previoudy permitted and disturbed during construction at the
SPLNG Termina and, therefore, would not be further affected by the Project.

The Sabine-Baines complex is typically found in coastal marsh landscapes. Sabine soils are
moderately acidic, very dark gray loamy fine sand at the surface and very dark grayish brown loamy fine
sand with brown mottles and underlain by less acidic, light yellowish to gray loamy fine sand with brown
and red mottles. Sabine soils are moderately well drained. Baines soils are slightly acid, slightly saline,
black clay at the surface and underlain by moderately to slightly alkaline, dightly saline, gray or brown
clay loam with brown mottles. The Sabine-Baines complex is mainly used as range and urban land and is
not suitable for cropland. However, it provides a high yield of marsh grass and may also provide for good
pastureland (USDA 2006).

I mpacts and Mitigation
Stages 1 and 2

Construction and Operation Impacts

The total Project area footprint, including Stages 1 and 2, is comprised of unconsolidated soils
derived from dredge spoil placement. These soils have no load-bearing capacity and cannot support
heavy equipment or materials. To minimize the footprint of the project, Sabine Pass would utilize the
areas identified for Stage 2 as construction workspace and equipment laydown for construction of the
Stage 1 facilities. Therefore, it is necessary to stabilize the Stage 1 and Stage 2 areas at the same time in
order to use these areas both as construction workspace and for instalation of the facility infrastructure.
Sabine Pass would increase the soil stability by mixing lime and/or fly ash with the existing soils to a
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depth of 2 to 7 feet below ground level, depending on the equipment to be placed on the location. In the
liquefaction areas, these areas would be stabilized in place to depths required by the geotechnical
evaluation. The stabilization would be accomplished by mixing and injecting the existing dredged soils
with agents such as fly ash, lime, portland cement, cement kiln dust, and other proprietary materials. The
soils would be improved to achieve compressive strengths of 20 to 25 pounds per sguare inch, which
would increase soil volume.

The stabilization process would, however, convert hydric soils to upland soils, and these hydric
areas would no longer be capable of supporting wetland vegetation. Sabine Pass would mitigate for
wetland losses as specified under a Wetland Mitigation Plan to be approved by the COE after review of
Sabine Pass's COE permit application for Project facilities. Wetlands adjacent to construction activities
would be protected in accordance with Sabine's Plan and Procedures. We conclude that Sabine Pass's
implementation of these measures, as well as the use of best management practices (BMPs) during
construction, will minimize or mitigate for impacts on hydric soils.

Soils in this region typically have four limiting factors that could cause construction and
operation issues. The limiting factors include severe erosion hazard, compaction potential, rock, and poor
revegetation potential. The three soils that underlie the Project are identified in Table 2.1-4, along with
their limiting factors.

Table 2.1-4
Soil Series and Major Soil Limitations for the Project
Severe Erosion Compaction Poor Revegetation
Soil Series Hazard Potential Rock Potential
Udifluvents, 1 to 20 percent slopes No High None No
Aquents, frequently flooded No High None No
Creole mucky clay No High None No
Sabine-Baines Complex No High None No

Source: Midkiff, Roy, and Nolde 1995.

No soils present at the Project site have a severe erosion potentia, the presence of bedrock, or
poor revegetation potential. Therefore, these factors would not impact the Project construction or
operation. However, a high compaction potential does exist with Project-related soils. These soils are
predominantly clays or silty clays, are poorly drained, and have high shrink-swell potential, and thus are
a risk for compaction. The potential impacts associated with compaction at the Project site would be
minimal given that the site has been designed to incorporate systems to manage stormwater runoff that
could be increased by compacted soils resulting from construction.

Mitigation

Project construction would disturb soils, resulting in a temporarily increased potential for erosion
due to loss of soil structure. To limit the effects of erosion, Sabine Pass would use measuresin its Plan.
Appropriate erosion and sedimentation control measures, such as silt fencing, would be implemented and
maintained at all times during construction of the Project site until revegetation has occurred. Following
restoration and clean up, the disturbed areas would be monitored to maintain erosion control structures
and to repair any erosion that occurs.
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Water Supply Pip€eline

The water supply pipeline entry point is not located in the Stage 1 or Stage 2 workspaces.
However, the Sabine-Baines soil complex has characteristics similar to soils found at Stage 1 and Stage 2.
Temporary matting would be used in these areasiif the soil conditions are not sufficiently stable to support
the necessary HDD equipment. Following construction, the temporary matting would be removed and the
soils would be restored to pre-construction conditions. Similar to site construction, Sabine Pass would
use its Plan for the water supply pipeline. Appropriate erosion and sedimentation control measures, such
as silt fencing, would be implemented and maintained at all times during construction of the Project site
until revegetation has occurred.

2.2 \Water Resources

2.2.1 Surface Water Resour ces

Existing Environment

The Project site is within the Sabine Lake Watershed (Hydrologic Unit Code 1040201). This
watershed covers an area of 1,040 square milesin Texas and Louisiana and is part of the larger Galveston
Bay-Sabine Lake Watershed. From the north, two mgor rivers, the Sabine and Neches, discharge into
Sabine Lake. South of Sabine Lake is the Sabine Pass Channel. This channel provides a narrow tidal
inlet and is the outlet for this bay-estuary system to the Gulf of Mexico. The bay-estuary has a small
diurnal tidal range of 1.6 feet. More significant in this area are wind-generated tides, which affect most
bay and estuary environments and produce wind-tidal flats and marshes. Sources of fresh water into the
bay-estuary system include streams and runoff; municipal, industrial, and agricultura return flow; and
direct precipitation. The Sabine and Neches River Basins represent about 85 percent of the total
freshwater inflows to the Sabine-Neches Estuary.

Tides interacting with freshwater river discharges into the system produce salinity gradients in
estuarine and wetland areas, as well as strong salinity stratification within the ship channel. According to
Fisher et a. (1973), sdlinities generally range from less than 10 parts per thousand (ppt) in the upper part
of the lake and between 10 and 20 ppt in the tidally influenced lower part. The dynamic hydrologic
nature of the estuary resultsin continuous changes to ambient physio-chemical water parameters.

The Louisiana Department of Environmental Quality (LDEQ) designated water uses for Sabine
Pass Channel as primary contact recreation, secondary contact recreation, fish and wildlife propagation,
and oyster production (LDEQ 2002). The Texas Commission on Environmental Quality (TCEQ) also
evaluates Sabine Pass Channel in its Water Quality Inventory. TCEQ (2002) found that contact
recreation, aquatic life, and general uses are fully supported within the estuary. According to the LDEQ,
numerical nutrient data are as follows:

e chloride: None;

e sulfate: None;

e dissolved oxygen: 4.0;

e pH:6.51t09.0;

e biologically activated carbon: 1,
e degrees Centigrade: 35; and

e total dissolved solids; None.
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The channel’s designated uses by the State of Louisiana have not been assessed in recent
L ouisiana Section 305b water quality inventories (LDEQ 2002). No sensitive surface waters occur within
the Project’ s vicinity.

The Project would not cross any surface waterbodies containing contaminated sediments. A
study by the National Oceanic and Atmospheric Administration (NOAA) that assessed sediment toxicity
and chemical contamination in Sabine Pass Channel and Sabine Lake determined that toxicity of the
sediments in the Project area was not significantly different from controls (Long 1999). The report
concluded that sediment quality in the Sabine Lake area was not severely degraded (Long 1999).

I mpacts and Mitigation

Stage 1

Construction and operation of Stage 1 would occur within the footprint of the existing SPLNG
Terminal facility. Stormwater removal from within the liquefaction area would be directed to the north of
the Project site to three drain pipes to be installed at the northwestern edge of the liquefaction area. Other
areas of the site would be graded to divert stormwater into existing drainages that also discharge into the
Sabine Pass Channel.

LNG piping would be hydrostatically tested to ensure structural integrity. Potable water would
be used as the source for hydrostatic test water. No chemical additives would be used during hydrostatic
testing and water would be tested for various water quality parameters in accordance with an LDEQ
permit prior to discharging on site in a vegetated area in accordance with the hydrostatic test discharge
permit issued by the LDEQ and Sabine Pass Procedures. None of the discharged water would leave the
Project site. To minimize erosion and scour, energy dissipation devices would be used.

Because major equipment would be delivered primarily by barge, improvements to the existing
construction dock would be implemented. It is anticipated that maintenance dredging at the existing
construction dock would be necessary to restore the required depth of 17 feet. During previous
maintenance dredging events, approximately 30,000 cubic yards of silt was removed and placed for
beneficia use in the wetland areas north of the Project area.  The maintenance dredge activities are
authorized under Nationwide Permit 35 (SWG-2004-00465) issued on March 10, 2008, and renewed on
July 21, 2010, and Coastal Use Permit P20071705, issued by the LDNR. The Nationwide Permits are
scheduled to be modified, reissued, or revoked prior to March 18, 2012. Sabine Pass has stated that it will
re-apply for authorization for maintenance dredging prior to the permit’s expiration.

In addition, potential impacts on waterbodies during construction would be minimized through
adoption of methods described in Sabine Pass' Procedures. Also, Sabine Pass would follow guidelines
outlined in its Spill Prevention, Control, and Countermeasures (SPCC) Plan, which is currently in place
for the SPLNG Terminal. Prior to beginning construction, the SPCC Plan would be reviewed and
modified, as appropriate, to include the liquefaction facilities.

We received comments regarding wastewater disposal from the demineralized water system and
potential impacts and impairment of water quality. Approximately 30 percent of the water that enters the
RO system for the creation of demineralized water would be rejected as wastewater. Based on current
engineering design estimates, each train would require a maximum of 875 gpm of potable water entering
into the RO system to create demineralized water. The RO system would reject approximately 285.2 gpm
per train as wastewater.

The RO reject flow would still be considered potable water as noted in the compositions in Table
2.2-1. The RO rgect water would be sent to the utility water storage tank and used as service water
throughout the facility. Once the utility water tank becomes full, the RO reject water would be routed to
the firewater pond were it would be diluted with the existing rainwater prior to discharging to the Sabine-
Neches River at the existing LPDES permitted outfall. This existing outfal location has permit limits for
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total organic carbon, oil and grease, total suspended solids, and pH. The outfall is sampled monthly to
maintain compliance with these permit limits. Most freshwater aquatic ecosystems involving mixed fish
fauna can tolerate TDS levels of 1,500 milligrams per liter (mg/L). Brackish water ranges between 1,500
to 5,000 mg/L TDS, while saline water is greater than 5,000 mg/L. The RO regject water would have a
TDS of approximately 560 mg/L, which is well within the tolerable limits for freshwater aquatic
ecosystems. The increase in wastewater from the RO system would not impair the water quality of the
Sabine-Neches River or result in impacts on aguatic ecosystems.

Table 2.2-1
Estimated Composition of the Reverse Osmosis Reject
Water
Parameter Value at 50°F Value at 90°F

Calcium, mg/L 39.9 39.8
Magnesium, mg/L 13.6 13.6
Sodium, mg/L 96.5 95.3
Potassium, mg/L 10.7 10.6
Ammonium, mg/L 3.6 3.5
Barium, mg/L 0.227 0.226
Strontium, mg/L 0.381 0.38
Bicarbonate, mg/L 149.8 132.2
Sulfate, mg/L 89 101.5
Chloride, mg/L 112.8 111.8
Fluoride, mg/L 5.4 5.3
Nitrate, mg/L 1.3 1.2
Silica, mg/L 42.9 42.6
TDS, mg/L 566.2 558

pH 8 7.6

Ballast Water Discharge

Ballast water is water that is collected and carried by ships to provide balance, stability, and trim
during transport. Ballast water is typically pumped into ballast tanks when a ship has delivered a cargo to
a port and is departing with less cargo weight. We received several comments regarding ballast water
discharge and impacts on aquatic resources in the port vicinity. Given that the ballast water would be
approximately 50 percent of the weight of the LNG cargo to be loaded, the amount of ballast water to be
unloaded during LNG cargo loading would range from approximately 7 to 15 million gallons for LNG
carriers ranging in size from 125,000 to 266,000 cubic meters. In comparison, the approximate volume of
water in the dip is 756 million gallons, such that the ballast water released would be approximately 1 and
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2 percent of the water in the dip, which would not significantly affect the water quality of the dip.
Further, the combined long-term median flow of the Sabine and Neches Rivers just upstream of Sabine
Lake was 4,182,816 galons per minute, meaning that in 1.7 to 3.5 minutes the same amount of water
released as ballast would flow down the channel.

The majority of balast water introduced into the SPLNG Termina marine berth and the Sabine
Pass Channel would be made up of open ocean water (Gulf of Mexico) retrieved during ballast water
exchange (BWE) activities during trans-ocean shipping. During BWE, the water is withdrawn below the
surface where salinities are typically higher than nearer the surface. Likewise in the SPLNG Termina
marine berth, ballast water is discharged below the surface where salinities are higher than at the surface,
but not as high as that which can occur out in the Gulf of Mexico. Tida exchange and increased
freshwater runoff will dilute the balast water discharge to salinity levels indistinguishable from those
regularly occurring in the basin. Given the location of the marine berth and proximity to the Gulf and the
fact that the surrounding waters are tidally influenced, ballast discharge would have negligible effects on
the speciesin the area of the marine berth.

An additional physio-chemical water quality parameter that may be influenced by the
introduction of ballast water is the dissolved oxygen level. Dissolved oxygen levels are an important
aspect of the respiration of aquatic marine organisms. Dissolved oxygen levels in water can be influenced
by many factors including water temperature, water depth, phytoplankton, wind, and current. In a water
column profiles, there is a direct correlation in a decrease in dissolved oxygen relating to an increase in
depth. Factors that influence this stratification include sunlight attenuation for photosynthetic organisms
that can produce oxygen, wind, wave, and current that results in mixing. Currently, one guideline for
meeting ballast water management guidelines regarding the spreading of noxious species is to lower the
dissolved oxygen in the ballast water to eradicate the noxious organisms.

Water temperatures and pH are not likely to be atered as a result of introducing ballast water.
Because ballast water is stored in the ship’s hull below the waterline, water temperatures are not expected
to deviate much from ambient temperatures of the surrounding seawater. The pH of the ballast water
(reflective of open ocean conditions) may be dightly higher as compared to that of freshwater estuaries.
The pH of saltwater ranges from 7.5 to 8.4, more often at approximately 8.2, while the pH of freshwater
ranges from 6.5 to 8.0 and typical river water isin therange of 7 to 7.5. Thisdight variation between the
seawater released from the ballast tanks and the river and estuary water in the marine berth is not
expected to have any impacts on existing marine organisms.

Based on current federal and state regulations regarding ballast water discharge, there are no
specific operational related permits required to discharge ballast water. Additionally, Sabine Pass has
previoudy secured all necessary permits and approvals to construct and operate the SPLNG Terminal,
including export of LNG that also requires discharge of ballast water (see Export EA in Docket Nos.
CP04-47-001 and CP05-396-001). No modifications or ground/marine-related disturbances would occur;
therefore no additional permits or clearances are required. Sabine Pass has consulted with the NOAA,
USFWS, and LDWEF regarding the Project. To date, none of these agencies has indicated a concern with
this activity.

As part of its permit application for the approved LNG export activities, Sabine Pass was required
to review and evaluate current and past applicable federa guidelines for ballast water exchange activities
which included the following:

¢ Non-indigenous Aquatic Nuisance Prevention and Control Act of 1990 (NANPCA) —
Established a broad federal program “to prevent introduction of and to control the spread of
introduced aquatic nuisance species...The USFWS, USCG, USEPA, USACE, and NOAA all
were assigned . . . responsibilities, including membership on an Aquatic Nuisance Species
Task Force. .. ” (ANSTF 2005).
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¢ National Invasive Species Act of 1996 (NISA) — Legidation that reauthorizes and amends the
NANPCA 1990. “Non-indigenous invasive species have become established throughout the
waters of the U.S. and are causing economic and ecological degradation to the affected near
shore regions.” The Secretary of Transportation was charged to develop nationa guidelines
to prevent invasive species via ballast water of commercia vessels; the primary means of
which is through mid-ocean BWE, unless the exchange threatens the safety or stability of the
vessel, its crew, or its passengers (NEMW 2010a).

o National Aquatic Invasive Species Act of 2003 (NAISA) — Legislation amended in 2005 and
again in 2007. The 2003 act established a mandatory National Ballast Water Management
Program. The primary requirements established under NAISA are: 1) al ships operating in
U.S. waters are required to have on board an Aquatic Invasive Species Management Plan, 2)
the development of standards by the USCG for mid-ocean BWE and ballast water treatment
(BWT) for vessels operating outside of the exclusive economic zone, 3) implementing the
best management practices and avail able technology related to BWTs (USDA 2010).

o National Ballast Water Management Program (BWM) — Program originally established by
NANPCA 1990 and further amended by NISA 1996 and NAISA 2003 resulting in the ballast
water management program being made mandatory and to include BWE and reporting to the
USCG (AAPA 2006).

e Shipboard Technology Evaluation Program (STEP) — Program authorized under the USCG
BWM Program. STEP is designed to facilitate the development of “effective BWT
technologies, through experimental systems, thus creating more options for vessel owners
seeking alternatives to ballast water exchange.” Applications to participate in the STEP
program can be found on the USCG website under “STEP Application Instructions,” at:
http://www.uscg.mil/hg/cgb/cg522/cg5224/step.asp.

o Navigation and Vessd Inspection Circular 07-04, Change 1 — Program developed by the
USCG for the management and enforcement of ballast water discharge into U.S. ports and
harbors (33 CFR 151, 69 Federal Register 44952, July 28, 2004).

Based upon the above literature, rules and regulations, the vessels transiting to and from the
SPLNG Termina would operate in accordance with the federal oversight and regulations that govern
ballast water discharge into U.S. waters. Additionally, upon entry into the SPLNG Termina marine berth
and as part of the SPLNG Terminal operating procedures, SPLNG Terminal marine staff would ensure
and review any applicable documentation that the visiting ship is or has operating(ed) the vessel in
accordance with the federal standards and practices prior to discharging any ballast water. Assuming that
the ships that visit the SPLNG Terminal adhere to ballast water rules and regulations, no impacts to
surface waters are anti cipated.

Cooling Water

In order for the LNG carrier to maintain sufficient engine temperature, water would be
recirculated during the loading or unloading process at berth. While unloading LNG, the carrier would
run its engines to power onboard pumps that would move the LNG to or from the cargo tanks to the
onshore facility. This type of operation requires less water than when the carrier is at sea. This scenario
was previoudy evaluated during the review process of the original SPLNG Terminal and Expansion
Projects under import and unloading conditions. The cooling water is withdrawn and discharged below
the water line on the sides of the ship and the water that is discharged is typically 3 degrees Centigrade
warmer than the source. The fact that the marine basin is significant in size and is in close proximity to
the Sabine Pass Channel, it is anticipated that Channel flow and the heated water discharge by the LNG
carrier would rapidly mix with the surrounding cooler water.
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In addition, the LNG cargo loading rate is approximately the same as the LNG cargo unloading
rate. However, the power demands on the LNG carriers power plant are less during loading than
unloading because the shore-side pumps would be used to transfer the LNG cargo from the storage tanks
to the LNG carriers. Hence, less power would be required from the LNG carriers' power plant, which in
turn, would result in the discharge of smaller quantities of cooling water.

Stage 2

Stage 2 work would occur within the footprint of the existing SPLNG facility. Stage 2 work
would consist of instalation of two additional LNG trains and additiona infrastructure. Stage 2
components would be constructed and operated in the previously impacted construction workspaces of
Stage 1. Therefore, the construction and operation of Stage 2 would have no further impacts to surface
water resources than those discussed in Stage 1.

Stage 2 operation would double Sabine Pass' LNG production capacity from 8 mtpa after Stage 1
to atotal of 16 mtpa. Thiswould allow for an additional 69 to 147 LNG cargos for export. Stages 1 and
2 combined would result in up to 138 to 294 LNG cargo exports per year. Again, this would not result in
an increase from the maximum number of ships already permitted (400) for the SPLNG Terminal.

Water Supply Pipeline

As part of operation of the Project, the liguefaction trains would use gas turbine-driven
compressors which require standard annular combustors for nitrogen oxide (NOx) emissions control.
NOx emissions control is achieved through injection of demineralized water, or steam injection.
Operation of all four liquefaction trains would require a water supply of approximately 3,500 gpm. The
existing SPLNG Terminal receives potable water from Johnson Bayou at a rate of 100 to 200 gpm.
Therefore, an additional source of water would be required for the Project. Sabine Pass proposesto add a
new water supply pipeline to supply both the service water and demineralized water systems.

The source of water for the new pipeline would be from the Port Arthur, Texas municipal water
system, which is the only existing water system in the Project area currently capable of supplying the
guantity of water required for the Project. Port Arthur draws surface water from the Neches River. The
pipeline would begin at the Sabine Pass, Texas, water tower (to be constructed by the City of Port
Arthur). Because the new water supply pipeline would be constructed beneath the Sabine Pass River,
using HDD methodology, the only potential impacts associated with construction of the water supply
pipeline may be due to a potential frac-out® of the bentonite drilling mud. Given the size, volume, flow,
and tidal influence of the Sabine Pass Channel, any potential adverse effects due to a frac-out would be
temporary and would be dispersed quickly. In the event of afrac-out, Sabine Pass would follow the HDD
Drilling Mud/Frac-out Contingency Plan in Appendix A. We have reviewed this plan and find it
acceptable.

2.2.2 Wetlands

Existing Environment

The existing wetlands in the Project area are paustrine emergent marsh. This system is
characteristic of coastal wetland areas with close proximity to marine environments. The wetlands have
previoudy served as dredge spoil areas and the resulting silt deposits have a high sat content.
Representative plant species typically found in these emergent wetlands includes, but is not limited to, the
following: marshhay cordgrass (Spartina patens), bushy bluestem (Andropogon glomeratus), bog rush
(Juncus marginatus), sea oxeye (Borrichia frutescens), seashore paspalum (Paspalum vaginatum),

®  During normal drilling operations, drilling fluid travels up the borehole into a pit. When the borehole becomes

obstructed or the pressure becomes too great inside the borehole, the ground fractures and fluid escapes to the
surface. Such an event is described as a ‘frac-out.’
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flatsedge (Cyperus spp.), dewberry (Rubus spp.), saltgrass (Digtichlis spicata), bulrush (Scirpus robustus),
and soft rush (Juncus effuses). Figure 2.2-1 shows the wetlands surrounding the Project area.

The DMPAs are surrounded by berms and therefore the water level is dictated by groundwater
influence and rain events. This dynamic environment has been limited by the absence of an established
seed bank. The periodic reintroduction of sediment has limited the growth of any woody material and has
therefore resulted in wetlands limited in diversity. These wetlands are similar in species distribution as
many of the emergent pal ustrine wetlands along the lower Sabine River.

I mpacts and Mitigation

Stages 1 and 2

Stage 1 impacts would occur entirely within the footprint of the existing SPLNG facility. The
entire Project area for Stage 1 is comprised of unstable soils resulting as a product of dredge spoil
placement. Stage 1 facilities would impact 73.6 acres of new wetlands, and Stage 2 would impact an
additional 62.68 acres of wetlands, for a total of 136.28 acres of wetland impacts for Stages 1 and 2
combined. In addition, Sabine Pass would impact 19.88 acres of wetlands that were previously permitted
and evaluated for construction of Tank 6. Given that the Project areas for Stage 2 would be utilized as
construction work space and equipment storage areas for construction of Stage 1, Sabine Pass would
stabilize both areas at the same time. Therefore, the Project would impact the total 136.28 acres of new
wetlands due to Stage 1 and 2 construction and operation during construction of Stage 1 (see Figure 2.2-2
and Table 2.2-2).

Of the 136.28 acres of wetlands that would be impacted by the Project, 113.98 acres are wetlands
that were created as mitigation for the previously authorized SPLNG Terminal (Mitigation Areas C, D,
and F). The remaining 22.30 acres would be within an adjacent onsite wetland area not associated with
mitigation pertaining to a previous permit. The majority of wetlands on site are previoudy altered from
historic dredge operations within Sabine Pass.

Sabine Pass proposes to fully mitigate for the 136.28 acres of wetlands that would be impacted by
the Project, including impacts on Mitigation Areas C, D, and F, at the ratios discussed in its wetlands
mitigation plan through the purchase of credits at a ratio of 1.2:1. This would result in 164.07-acre-
credits to be purchased through the Petit Bois Mitigation Bank.

Table 2.2-2
New Wetland Impacts and Proposed Mitigation
Wetland Acres Proposed Mitigation
Affected by the Acres to be Approximate
Wetland Areas Wetland ID Liquefaction Project Mitigated Ratio Total
Mitigation Area C Wetland 17 2.13
Mitigation Area D Wetland 16 4.13
Mitigation Area F ® | Wetland 16 107.72
Non-Mitigation Area | Wetland 17 22.30
Total: 136.28 136.28 1.2:1 164.07
Conversion of Mitigation Area F @ 72.24 72.24 1.2:1 86.96
Total Mitigation Acres: 208.52 - 251.03
Note: (a) 72.24 acres of Mitigation Area F, which were created as mitigation for the previously authorized SPLNG Terminal,
also would be mitigated to account for the loss of mitigation due to the Project construction.
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The Project would impact 2 percent of Mitigation Area C (2.13 acres of the original total 113.4
acres), 9 percent of Mitigation Area D (4.13 of the original total 46.5 acres), and 96 percent of Mitigation
Area F (107.72 of the original total 112.02 acres). Wetland impacts from the SPLNG Terminal were
originally mitigated at a 3:1 ratio for creation of Mitigation Areas C and D. With the reduction to the
mitigation acreages due to the Project’s impact, there would be no appreciable reduction in overall
mitigation ratios. Therefore, Sabine Pass does not propose any additional mitigation for Mitigation Areas
C and D to compensate for the loss of mitigation areas created as aresult of the SPLNG Termina.

Of the 107.72 acres impacted by the Project to Mitigation Area F, 72.24 acres were incurred as a
result of the SPLNG Terminal Phase || Expansion Project. Sabine Pass proposes to mitigate for those
impacts using a 1.2:1 ratio, resulting in 86.96 acres of additional credits that would be purchased at the
Petit Bois Mitigation Bank.

Although the Project would be located in the Sabine Lake watershed, there are no existing
wetland mitigation banks with available credits. Therefore, Sabine Pass would mitigate for the tota
208.52 acres at a 1.2:1 ratio totaling 251.03 acres through the Petit Bois Mitigation Bank in the COE,
New Orleans District. The Petit Bois mitigation bank is in the adjacent Calcasieu River Drainage Basin.
The Project would result in a loss of wetlands in the Sabine Lake Watershed (which are currently low
quality, disturbed wetlands) and mitigation would occur in higher functioned, higher value wetlands with
bottomland hardwood vegetation.

Water Supply Pip€eline

Sabine Pass' proposed potable water supply pipeline would be constructed approximately 20 feet
below the Sabine Pass Channel using HDD methodology. The entry point on the east side of the river
would be staged within the Project area following fill and soil improvements. The exit point and staging
area on the west side of the river would be located entirely in upland area. The water supply pipeline
would have no additional impact on the wetlands within the immediate Project area.

2.2.3 Groundwater Resources

Existing Environment

Groundwater resources associated with the site are described as a coastal |lowlands aquifer system
(Renken 1998). The system consists of discontinuous wedge-shaped sediment beds that overlie the
Vicksburg-Jackson confining unit, and it underlies most of the Gulf Coastal Plains, extending from
southern Texas to the Florida Panhandle. The system is used extensively for agricultural, commercial,
industrial, and public/domestic water supplies (Renken 1998). The mapped hydrologic unit underlying
the Project area is the Chicot aguifer, which extends from eastern Texas to the Atchafalaya River in
south-central Louisiana (Louisiana State University AgCenter 2001). The Chicot aquifer in southwestern
Louisianais a USEPA-designated Sole Source Aquifer under Section 1424(e) of the Safe Drinking Water
Act.

Dissolved solids concentrations in the coastal lowlands aguifer system are directly related to
groundwater flow (Renken 1998). Generaly, dissolved solids concentrations are lowest further inland,
but the water becomes increasingly saline toward the coast, resulting in dissolution of aguifer minerals
and mixing with seawater. Groundwater movement near the coast is duggish and insufficient to flush
saltwater from the aquifer. The primary chemical constituent in the groundwater varies from calcium
bicarbonate inland and aong the Mississippi River aluvial aquifer, to sodium bicarbonate inland and in
the recharge zones, and sodium chloride near the coast within the Chicot aguifer (Renken 1998).

No groundwater withdrawal areas occur within a 0.5-mile radius of the Project area. The Project
is remote from any residential potable water wells or public water supplies. Public wells are over 10
miles away from the Project site and the closest residence to the Project area is on the Texas side of the
Sabine Pass Channel, more than 1 mile from the SPLNG Terminal facilities.
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I mpacts and Mitigation

Stages 1 and 2

Construction and operation of Stages 1 and 2 of the Project would occur within the footprint of
the existing SPLNG facility and no adverse impacts would occur to groundwater resources in the
immediate vicinity of the Project site. Project-related disturbance and site preparation for Stages 1 and 2
would occur during Stage 1. All water used by Sabine Pass would be supplied by local waterlines viathe
Johnson Bayou Water Didtrict and the new potable water line supplied by the City of Port Arthur. No
impacts on groundwater are anticipated. There would be no groundwater withdrawals on the SPLNG
facility grounds or in the immediate vicinity from the underlying Chicot aquifer therefore no impacts on
groundwater are anticipated.

Water Supply Pip€eline

The new water supply pipeline would be installed via HDD beneath Sabine Pass outlet. The
pipeline would not approach the aguifer and the HDD would not affect groundwater storage areas. The
HDD staging areas would be located entirely in uplands or within the footprint of the existing SPLNG
facility. No impacts on groundwater are anticipated to result from installation of the water line.

2.3 Fisheries, Vegetation, and Wildlife Resources

231 Fisheriesand Essential Fish Habitat
Existing Environment

Fishery resources in the vicinity of the Project are limited to warm water marine or estuarine
habitats. Marshes and associated open-water habitats near the Project area provide important habitat (i.e.,
nursery, escape cover, feeding grounds) for a variety of freshwater and estuarine-dependent fish and
shellfish. Species typical of low-salinity areas include largemouth bass, crappie, bluegill, gar, and blue
catfish. Estuarine aguatic species are adapted to living in a dynamic environment supporting both
freshwater near the source of the freshwater (0.5 ppt) and open seawater conditions (30 to 40 ppt) (Patillo,
Rozas, and Zimmerman 1995). Species found in waters within the Project area that have high salinity
include Atlantic croaker, spot, Gulf menhaden, bay anchovy, red drum, black drum, southern flounder,
blue crab, Gulf stone crab, brown shrimp, and white shrimp.

In 1996, new habitat conservation provisions were added to the Magnuson-Stevens Fishery
Conservation and Management Act that mandate the identification of Essential Fish Habitat (EFH) for
managed species. EFH is defined as “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity” (16 USC 1802(10)). According to the Gulf of Mexico Fishery
Management Council (GMFMC, 1998), al estuaries and estuarine habitats in the northern Gulf of
Mexico are considered EFH. This includes the berthing dock area at the SPLNG Terminal site. Eight
species are listed by the GMFMC as managed fishery species that may occur within the Sabine Lake
estuary, including brown shrimp, gray snapper, Gulf stone crab, pink shrimp, red drum, Spanish
mackerel, spiny lobster and white shrimp. In a November 3, 2010, letter, the National Oceanic and
Atmospheric Administration’s National Marine Fisheries Service (NOAA Fisheries) agreed with
information presented in Sabine’'s Notice of Intent that the addition of liquefaction equipment would not
impact areas designated as EFH or supportive of marine fisheries resources. NOAA Fisheries added that
it had no additional comments to provide regarding issues that should be covered in this EA.

I mpacts and Mitigation

Stages 1 and 2

Construction and operation of Stages 1 and 2 would occur within the footprint of the existing
SPLNG Terminal facility and no adverse impacts would occur to fisheries or EFH. Potentia temporary
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aterations in sainity resulting from ballast water discharge within the berthing area are possible, but the
significance of this alteration would depend on tidal and freshwater inflow conditions that would occur
during the discharge of ballast water. Even if this alteration in salinity occurs during contrasting
conditions, impacts would be temporary and localized and would not be outside the optimal or tolerable
ranges of the estuarine species known to occur within the marine berth. We believe project-related
impacts on fishery resources would be temporary and insignificant.

Water Supply Pipeline

HDD would be used to install the water supply pipeline under the Sabine Pass Channel. As such,
the only potential impacts associated with construction of the water supply pipeline may be due to a
potential frac-out of the bentonite drilling mud. Given the size, volume, flow, and tidal influence of the
Sabine Pass Channel, any potential adverse effects due to a frac-out would be temporary and would be
dispersed quickly. In event of a frac-out, the Applicant would follow the HDD Drilling Mud/Frac-out
Contingency Plan in Appendix A. We have reviewed this plan and believe it is adequate.

23.2 Vegetation

Existing Environment

The vegetation in the proposed Project area is limited to the emergent wetland species associated
within the DMPA. A listing of representative plant species that occur in these emergent wetlands
includes, but is not limited to, the following: marshhay cordgrass (Spartina patens), bushy bluestem
(Andropogon glomeratus), bog rush (Juncus marginatus), sea oxeye (Borrichia frutescens), seashore
paspalum (Paspalum vaginatum), flatsedge (Cyperus spp.), dewberry (Rubus spp.), saltgrass (Distichlis
spicata), bulrush (Scirpus robustus), and soft rush (Juncus effuses).

I mpacts and Mitigation

Stages 1 and 2

Construction and operation of Stages 1 and 2 would occur within the footprint of the existing
LNG facility and would affect previously disturbed area vegetation, including wetland vegetation listed in
Section 2.3.2.1 above. The primary impact of construction and operation of the proposed facilities would
be the temporary alteration or permanent loss of 136.28 acres of emergent wetland vegetation within the
former DMPA. The Applicant’s revised Mitigation Plan would include mitigation for the 72.24 acres of
wetlands created as part of Mitigation Area F, a mitigation area created as a result of wetland impacts
from construction of the Sabine Pass LNG project, under DA Permit 23426. In total, the Applicant would
mitigate for 208.52 acres at a 1.2:1 ratio, totaling 251.03 acres. Sabine Pass would address mitigation for
this loss through the Petit Bois mitigation bank in the COE, New Orleans District.

Water Supply Pip€eline

Impacts on vegetative communities as a result of the water supply pipeline would be limited to
temporary work spaces associated with the HDD entry and exit points. These temporary work spaces
would be located on previoudly disturbed sites used for industrial purposes and thus do not contain
important habitat, cover, or foraging communities; therefore, impacts would be minimal.

233  Wildlife

Existing Environment
Terrestrial Wildlife

Emergent wetland habitats provide refuge for a variety of terrestrial and marshland vertebrates.
Approximately five species of amphibians, 16 species of reptiles, 86 species of birds, and 10 species of
mammals occur in similar habitats within the region (Gosselink, Cordes, and Parsons 1979). Dueto a
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lack of diverse vegetative communities and high levels of human activity, industrial areas do not provide
substantial forage or cover for wildlife.

Migratory Birds

Migratory birds are protected under the Migratory Bird Treaty Act ((MBTA] -16 U.S. Code 703-
711) and Bald and Golden Eagles are additionally protected under the Bald and Golden Eagle Protection
Act ([BGEPA], 16 USC 668-668d). Executive Order (EO) 13186 (66 Federal Register [FR] 3853) directs
federal agencies to identify where unintentional take is likely to have a measurable negative effect on
migratory bird populations and to avoid or minimize adverse impacts on migratory birds through
enhanced collaboration with the USFWS. EO 13186 states that emphasis should be placed on species of
concern, priority habitats, and key risk factors, and that particular focus should be given to addressing
population-level impacts.

On March 30, 2011, the USFWS and the Commission entered into a Memorandum of
Understanding (MOU) that focuses on avoiding or minimizing adverse impacts on migratory birds and
strengthening migratory bird conservation through enhanced collaboration between the Commission and
the USFWS by identifying areas of cooperation. This voluntary MOU does not waive legal requirements
under the MBTA, BGEPA, the Endangered Species Act (ESA), the Federal Power Act, the NGA, or any
other statutes and does not authorize the take of migratory birds.

Migratory birds follow broad routes caled “flyways’ between breeding grounds in Canada and
the U.S. and wintering grounds in Central and South America. The SPLNG Terminal is at the western
edge of the Mississippi flyway and the eastern edge of the Central flyway. The existing SPLNG Terminal
does not currently provide preferred habitat for migratory or non-migratory birds, although the DMPA
may provide some marginal habitat. In aletter dated September 28, 2010, Sabine Pass consulted with the
USFWS regarding potential Project impacts on migratory birds and any mitigating actions that may be
required. On October 5, 2010, the USFWS determined that the Project is not likely to adversely affect
those resources. We agree with this determination.

Marine Wildlife

A number of marine mammals are commonly observed in the Gulf of Mexico, some species with
agreater affinity to coastal, inshore waters, while others are more commonly observed offshore in deeper,
pelagic waters. Many species aso are commonly observed in shipping channelsin Texas and Louisiana,
the most common and prolific being the bottlenose dolphin (Tursiops truncatus). Enacted in 1972, the
Marine Mammal Protection Act serves to protect all marine mammals, both in coastal waters and on the
high seas. Twenty-nine (29) species of marine mammals, including the West Indian manatee (Trichechus
manatus), have been observed in the Gulf of Mexico.

I mpacts and Mitigation

Stages 1 and 2

Construction and operation of Stages 1 and 2 would occur within the footprint of the authorized
facility and would have minimal effect on the area wildlife and their habitat. No beneficial or adverse
impact would occur to the area wildlife because: 1) the site is fully encompassed by extensive areas that
provide similar and ample habitats for terrestria wildlife, and 2) there would be no overall increase in
LNG ship traffic, or berthing facilities, as a result of the Project. As part of previous federd
authorizations for the terminal, LNG carriers traveling to and from the LNG terminal would use
established, well-traveled shipping lanes, thus reducing the potential for collisions.

As mentioned previoudly in Section 2.3.1, potential temporary aterations in salinity resulting
from ballast water discharge within the berthing area are possible, but the significance of this ateration
would depend on tidal and freshwater inflow conditions that would occur during the discharge of ballast
water. However, specieslikely to occur within the SPLNG Termina marine berth area are highly adapted
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to salinity changes and seawater is well within their tolerance range. Given that ballast water salinity
would be within the salinity range tolerated by these species and ballast water would be discharged near
the bottom of the waterway, any effects on salinity are expected to be temporary and localized, and are
not expected to have any negative effects on the wildlife in and around the SPLNG Terminal. Similarly,
ships would be moving into and out of the marine berth; as such, the amount of water displaced by the
ship would be circulated into, around, and out of the berth, and would facilitate rapid mixing of any
ballast water and flushing of the marine berth on a per ship basis.

It is aso important to note that the LNG carrier would recircul ate water to cool the engines while
the LNG carrier is at the berth for both loading and unloading LNG. However, Sabine Pass anticipates
the same rate to load a ship asto unload and therefore impacts due to cooling water should be no different
than previously analyzed. Therefore, we believe the Project would not adversely affect wildlife.

Water Supply Pip€eline

Construction and operation of the water supply pipeline would potentialy affect wildlife
resources as a result of the temporary use of approximately 2.7 acres of habitat for the HDD entry/exit
workspaces. Because these areas are located within previoudy disturbed industrial areas with limited
value to wildlife, no short- or long-term impacts on wildlife are anticipated.

234 Threatened and Endangered Species

Existing Environment

Federal agencies, in consultation with the USFWS, are required by Section 7 of the ESA to
ensure that any action they authorize, fund, or carry out would not jeopardize the continued existence of a
federally listed threatened or endangered species or species proposed for listing. As the federd lead
agency, the FERC is responsible for the Section 7 consultation process with the USFWS. In accordance
with Section 380.13(b) of FERC’ s Order 603, however, the Project sponsor is designated as FERC' s non-
federal representative for purposes of informal consultation with the USFWS. Sabine Pass, as FERC's
designated non-federal representative under the informal consultation process, contacted the USFWS to
request a list of federally listed or proposed species and designated or proposed critical habitats that may
be present within the Project area.

Correspondence with the LDWF, the USFWS, and NOAA Nationa Marine Fisheries (NOAA
Fisheries) identified nine federally listed threatened or endangered species as potentially occurring in the
Project area, including piping plover (Charadrius melodus), Gulf sturgeon (Acipenser oxyrinchus
desotoi), smalltooth sawfish (Prigtis pectinata), sperm whale (Physeter macrocephalus), and five species
of sea turtles (Kemp's ridley sea turtle [Lepidochelys kempii], loggerhead [Caretta caretta], green
[Chelonia mydas], hawkshill [Eretmochelys imbricata], and leatherback [ Dermochelys coriacea]).

I mpacts and Mitigation

Stages 1 and 2

Construction and operation of the Project would occur within the footprint of the existing SPLNG
Terminal facility; therefore, no additional impacts (beneficial or adverse) on threatened or endangered
species, or critical habitat, in the Project vicinity would occur. Although maintenance dredging
associated with the construction dock would impact an additional 6 acres (approximately) of open water
habitat, the impacts associated with this activity would be minimal, would occur in a previously disturbed
area, and no significant loss of habitat is anticipated. It is important to note that the Applicant received
authorization under COE Permit 23426 (01) issued on August 15, 2005, to dredge the construction dock
to adepth of 17 feet. Maintenance dredging activities were authorized in COE Permit SWG-2004-00465
(former Permit 23426(01)), issued on March 10, 2008, and renewed on July 21, 2010. All existing
Nationwide Permits are scheduled to be modified, reissued, or revoked by the COE prior to March 18,
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2012. Sabine Pass would reapply for authorization for maintenance dredging to the required depth of 17
feet in advance of expiration of this permit.

The LDWF and USFWS have concurred (July 15, 2010 and October 14, 2010, respectively) with
the finding that impacts would be minimal and that no significant loss of habitat is anticipated. In
addition, the Applicant has provided LNG ship captains with NOAA Fisheries' “Vessel Strike Avoidance
Measures and Reporting for Mariners’ that outlines measures to avoid collisions with marine mammals
(and seaturtles).

Sabine Pass has consulted with NOAA Fisheries regarding potential Project impacts on marine
mammals and sea turtles. In a November 12, 2010 email, NOAA Fisheries stated that re-initiation of
EFH consultation would not be necessary because the proposed Project would not substantially change
marine traffic from its previous reviews conducted for the SPLNG Termina (Croom 2010). Therefore,
we have determined that the Project would not adversely affect any threatened or endangered species.

Water Supply Pip€eline

Construction and operation of the water supply pipeline would potentialy affect approximately
2.7 acres of land for the HDD entry/exit workspaces. Because these areas are located within previously
disturbed industrial areas with limited value to wildlife, no short- or long-term impacts to threatened and
endangered species are anticipated. Therefore, we have determined that the water supply pipeline would
have no effect on threatened or endangered species.

2.4 Land Use, Recreation, and Visual Resources

24.1 Land Useand Recreation

Existing Environment

The proposed Project site, located in a rura area of Cameron Parish, Louisiana, currently has
minimal municipal services, no potable water (except for that developed for the SPLNG Terminal), and is
dominated by marshland. It islocated entirely on private land; no public or conservation lands would be
crossed by the Project. The nearest residences are across the Sabine Pass Channel in Sabine Pass, Texas.
No planned residential or commercial areas are expected within 0.25 mile of the Project.

Recreational resources near the proposed Project site include boating and fishing in Sabine Lake
and the Gulf of Mexico, and hunting in the marshlands adjacent to Sabine Lake and the Sabine Pass
Channel. Active public boat launches are located on both the Texas and Louisiana sides of the Sabine
Pass Channel, and an additional ramp is located at the Sabine Pass Battleground State Historic Park.
Designated natural and recreational areas in the vicinity of the Project area include the Sabine Pass
Lighthouse (approximately 3.1 miles from the Project) and the Sabine Pass Battleground State Historic
Site (approximately 1.4 miles from the Project).

I mpacts and Mitigation

Approximately 290.91 acres of the existing 853-acre SPLNG Terminal site would be affected by
construction of the Project, of which 191.20 acres would be required for operation of the Project facilities.
Table 2.4-1 summarizes the land use requirements associated with construction and operation of the
Project.

2-24



Table 2.4-1

Land Use Affected by Construction and Operation of the Project (acres)

Industrial DMPA Total
Facility Const.® oper.” Const.® oper.” Const.? oper.”
Soil Improvement Area 54.92 54.92 136.28 136.28 191.2 191.2
E:g\;isously Disturbed Industrial 9701 0 0 0 9701 0
Water Supply Pipeline Areas 2.7 0 0 0 2.7 0
Total 154.63 54.92 136.28 136.28 290.91 191.2

Notes:

(a) Construction area includes the entire construction footprint, including previously disturbed/converted industrial areas and 12.84
acres for the sixth LNG tank (S-106), approved in Docket CP05-396-000 et al., and within the soil improvement area.

(b) Operational area includes only new area being converted to industrial use for the permanent Project facilities.

Key:

DMPA = Dredge material placement area.

Table 2.4-2 outlines the proposed and existing access roads to be used during construction and
operation of the project and their status. The existing levee road would be improved to allow a 20-foot
travel lane for construction equipment accessing the construction area. A total of 3.08 new acres of road
would be constructed. None of these areas would affect wetlands.

Table 2.4-2
Access Roads Used for Construction and Operation of the Project
Approximate Length
Access Road (miles) Current Status Acres®

Lighthouse Road (west) 1.53 Existing plant road 3.71
Duck Blind Road (east) 1.58 Existing plant road 3.83
Spur 1 from Duck Blind Road 0.15 New 0.36
Spur 2 from Duck Blind Road 0.17 Existing 0.41
Liguefaction Road 1.12 New 2.72
DMPA Levee Road® 0.5 Existing levee 4.91

Total 5.05 - 15.94

Notes:

(&) Impacts are based on a width of 20-feet for each access road, except for the DMPA Levee Road.

(b) The DMPA Levee Road will require soil improvement to support construction equipment and impacts are based on the existing
width of the levee, which is approximately 80 feet wide.

Stage 1

Construction and operation of Stage 1 of the Project would occur within the footprint of the
existing SPLNG Terminal facility. Sabine Pass had indicated that areas for Stage 2 facilities would be
utilized as construction workspace and equipment laydown for construction of Stage 1 to minimize the
footprint of the Project. Overall, 136.28 acres of land would be converted to industrial land use during
construction of Stage 1.

2-25




Stage 2

Construction and operation of Stage 2 would occur within the footprint of the existing SPLNG
Terminal facility and would the areas proposed for construction in Stage 2 would be converted to
industrial use during Stage 1 Project construction. Construction activities would have no impact on
exigting land use and recreational activities in the immediate vicinity as construction would be within the
existing SPLNG Termina facility footprint and would be consistent with current uses.

Water Supply Pip€eline

The 1.2-mile-long, potable water pipeline under the Sabine Pass River and Channel would be
horizontally directionally drilled 20 feet below the existing channels (at a depth of approximately 70 feet
from the water surface). The HDD entry point would occur on previoudy disturbed industrial land in the
Sabine Pass, Texas. The HDD exit point would occur in an industrial upland area within the existing
SPLNG Terminal, near the proposed Project facilities site. The HDD entry and exit workspaces would be
temporary and would be located within industrial land, measuring approximately 150 feet by 150 feet.

Once the HDD is complete, the drill exit workspace would be allowed to revert to preconstruction
contours and elevations. The HDD entry and exit workspaces would be accessed via existing roads and
no additional temporary access roads or staging areas would be necessary. In addition, there would be no
adverse impacts to the current uses of the Sabine Pass River or the Sabine Pass Channe during
construction or operation of the water supply pipeline as no dredging or water-based construction would
be required.

24.2 Coastal Zone M anagement

The Project would be located entirely within a coastal zone management area. In Louisiana, the
Coastal Zone Management Plan is administered by the Coasta Management Division of the LDNR.
Sabine Pass would be required to submit a Coastal Use Permit application to the Coastal Management
Division concurrent with the COE Section 404 permit application. However, Louisiana Administrative
Code (LAC) Title 43:1.1.7.C8723.B.2.a does not require a coastal use permit if activities occur on land
that is 5 feet or more above sealevel.

Stages 1 and 2 would be located wholly on property that has been improved for industrial use and
adjacent wetlands. Elevations within these areas range from 9 to 17.5 feet above MSL. As stated
previoudy, construction of the water supply pipeline would be completed utilizing HDD methodology.
This technique occurs below the waterline at depths that preclude impacts to coastal resources. On
March, 28, 2011, the proposed Sabine Pass Liquefaction Project activities (Stage 1, Stage 2, and Water
Supply Pipdine Construction) were authorized under existing Coastal Use Permits GP-14 (water line) by
the LDNR Office of Coastal Zone Management and an additional Coastal Use Permit is not required. No
adverse impacts are anticipated to occur to area coastal zone resources.

24.3 Visual Resources
Existing Environment

The proposed Project site is in an undeveloped part of Cameron Parish where there are no
residences or schools that would be within the viewshed of the Project facilities. Project components that
could have a visual impact on surrounding areas are the four liquefaction trains and associated facilities.
These facilities would include 32 exhaust stacks from the refrigerant compressor gas turbine drivers and
generators, each measuring approximately 212 feet by 7.5 feet at the discharge, and three flare towers that
would be approximately 312 feet in height.

Potential public viewpoints include public boat ramps on both sides of the SH 82 bridge north of
the SPLNG Termina site, as well as the community of Sabine Pass and the Sabine Pass Battleground
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State Historic Site on the west side of Sabine Pass Channel in Sabine Pass, Texas. No residences or
schools that would be considered visually sensitive are within the proposed Project viewshed.

I mpacts and Mitigation

Stages 1 and 2

Construction and operation of Stage 1 of the Project would occur within the footprint of the
existing SPLNG Termina facility. SPLNG Terminal facilities are presently part of the visual
environment. Theterrainis generaly flat, vegetation isrelatively low profile, and only intermittent views
of the SPLNG Terminal are available to motorists and boaters. The proposed Project facilities would be
visible, or partialy visible, only to motorists using SH 82, boaters in the Sabine Pass Channel, boat ramp
users, or park attendees. The public boat ramps are located to the north of both the Texas and the
Louisiana sides of the SH 82 Sabine Pass bridge, which obstructs most of the view south of these
positions. In addition, the Texas shore of Sabine Pass is largely industrial, and while there are no other
facilities of this size on the Louisiana shoreline, the visual impact would be less than that of the facilities
aong the Texas shoreline. As illustrated on Figure 2.4-1, the addition of the new Project facilities
associated with Stages 1 and 2 would result in minimal impacts to aesthetics of the area.

Water Supply Pip€eline

Construction of the 1.2-mile water supply pipeline would include an entry point at the Sabine
Pass Texas, water tower and an exit point within the existing SPLNG Terminal near the proposed Project
facilities. There would be no visual or aesthetic impacts within the Sabine Pass River or Sabine Pass
Channel as a result of the water supply pipeline construction or operation as the HDD activities would
occur approximately 20 feet below the existing channel depth of -45 feet so as not to interfere with
navigation. The drill exit workspace would be temporary and would be located within existing upland
industrial 1and measuring approximately 150 feet by 150 feet. Once the HDD is complete, the drill exit
workspace would be alowed to revert to pre-construction contours and elevations. The associated
onshore facilities would be a part of the existing industrial visual environment and would not create an
additional visual or aesthetic impact.

2.5 Socioeconomics

251  Existing Environment
Population, Employment, and Housing

Table 2.5-1 provides selected population and demographic statistics for the Project area. The
statistics presented in Table 2.5-1 represent the latest available data from the last two comprehensive
censuses, Census 2000 and Census 2010. Cameron Parish’s population decreased from 9,988 in 2000 to
6,839 persons in 2010, a 32% decline. In 2010, population density, an indicator of the extent of
development, was 5.2 persons per square mile in Cameron Parish, compared to the state average of 104.1
persons per square mile.
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View of Existing Sabine Pass Facilities taken from Artist's Rendering of Proposed New Facilities
Walter Umphrey State Park (View from Walter Umphrey State Park)

View of Existing Sabine Pass Facilities taken from Artist's Rendering of Proposed New Facilities (view from
Louisiana State Highway 82, Approximately 0.6 miles from Louisiana State Highway 82, approximately 0.6 miles from Sabine
Sabine Pass Terminal entrance road Pass Terminal entrance road)

SOURCE: Sabine Pass, 2011 © 2011 Ecology and Environment, Inc.

Figure 2.4-1 Artist's Rendering of Proposed New Facilities
Sabine Pass Liquefaction Project, Cameron Parish,
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Table 2.5-1
Existing Population and Demographic Characteristics of the Project Area
Cameron Calcasieu Jefferson
Demographic Characteristics Louisiana Parish, LA Parish, LA County, TX
2000 Census Population 4,468,958 9,988 183,577 252,052
2010 Census Population 4,533,372 6,839 192,768 252,273
Population Change 2000 - 20010 1.4 -31.5 5.0 <1
(percent)
2010 Population Density (persons per 104.1 5.2 180.0 279.2
square mile)
Persons per Household (2010) 2.52 2.56 2.52 2.50
Source: U.S. Census Bureau 2010.
Note: Louisiana state data are shown to provide a comparison to the data for Cameron Parish, which includes the Project site.

Calcasieu Parish’s population grew from 183,577 persons in 2000 to 192,768 persons in 2010, a
5% increase. Jefferson County’s population increased less than one percent from 252,052 persons to
252,273 persons from 2000 to 2010. Population density was 180.0 persons per square mile in Calcasieu
Parish and 279.2 persons per square mile in Jefferson County, Texas, in 2010.

Table 2.5-2 provides employment and income statistics for the Project area. Education, health,
and social services represent the major industry in the overall Project area; although the mgjor industry in
Cameron Parish, where the SPLNG Terminal is located, is professional, scientific, management,
administrative, and waste management services. Cameron Parish has a civilian labor force of 4,130
persons, and per capitaincome in the parish is $25,681 (U.S. Census Bureau n.d.). The parish has alower
percentage of population below the poverty level and a lower unemployment rate than the state.
Calcasieu Parish has a civilian labor force of 90,357 persons, and per capita income in the parish is
$23,514 (U.S. Census Bureau n.d.). Calcasieu Parish aso has alower percentage of population below the
poverty level and alower unemployment rate than the state. Jefferson County has a civilian labor force of
109,357 persons, and per capita income in the county is $21,670 (U.S. Census Bureau n.d.). Within the
Project area, Jefferson County has the highest percentage of population below the poverty level and the
highest unemployment rate (excluding the state of Louisiana data). Based on the 2010 unemployment
rate, approximately 18,500 persons are unemployed in the Project area.

Table 2.5-2
Employment and Income Characteristics of the Project Area
Calcasieu Parish, | Jefferson County,
Louisiana Cameron Parish, LA LA TX
Professional, scientific,
Education, management, . .
Major Industry health, and social administrative, and Educatlpn, he?'th' Educatlpn, health’
) and social services | and social services
services waste management
services
2005-2009 Civilian Labor 2,095,192 4,130 90,357 109,357
Force
2005-2009 Per Capita 22,535 25,681 23,514 21,670
Income (dollars)
2005-2009 Population 18.4 8.1 16.5 18.0
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Table 2.5-2
Employment and Income Characteristics of the Project Area

Calcasieu Parish, | Jefferson County,
Louisiana Cameron Parish, LA LA TX
Below Poverty Level
(percent)
2010 Unemployment Rate 75 6.2 70 10.9
(percent)

Sources: U.S. Department of Labor, Bureau of Labor Statistics 2010; U.S. Census Bureau n.d.

Note:

The U.S. Census Bureau’s 2005 - 2009 American Community Survey Five-Year Estimates are based on data collected over a five-
year period. The estimates present average socioeconomic characteristics over this timeframe, rather than characteristics at a
single point in time.

Table 2.5-3 shows the rental and other temporary housing options (hotels, motels, campgrounds,
and recreationa vehicle [RV] parks) in the Project area, including Sulphur, Louisiana, and Port Arthur,
Texas, as of 2010. Vacant housing units in Cameron Parish totaled 1,018 units; of these, 62 units were
for rent and 770 were for seasonal, recreational, or occasiona use (U.S. Census Bureau 2010). In
Calcasieu Parish, vacant housing units totaled 8,062 units; of these, 3,015 units were for rent and 724
units were for seasonal, recreational, or occasional use. Approximately 16% of the vacant units for rent
and 5% of the vacant units for seasonal, recreationa, or occasiona use in Calcasieu Parish are located in
Sulphur. Jefferson County had a total of 104,424 housing units in 2010. A total of 10,983 units were
vacant; of these, 4,380 were for rent and 973 were for seasonal, recreational, or occasional use (U.S.
Census Bureau 2010). Approximately 28% of the vacant units for rent and 31% of the vacant units for
seasonal, recreational, or occasional usein Jefferson County are located in Port Arthur.

There are nine hotels and motels and nine campgrounds and RV parks in Cameron Parish
(Yellow Book 2011). In the adjacent localities of Sulphur, Louisiana, and Port Arthur, Texas, there are a
total of 64 hotels and motels and 17 campgrounds and RV parks (Yellow Book 2011). Additional
hotels/motels and campgrounds/RV parks are located in Calcasieu Parish and Jefferson County. No
residential or other structures are located within 50 feet of the Project site.

Table 2.5-3
Temporary Housing in the Project Area
Cameron Calcasieu Sulphur, Jefferson Port
Louisiana| Parish, LA Parish, LA LA County, TX | Arthur, TX
Total Housing Units 1,964,981 3,593 82,058 9.053 104,424 23,577
(Occupied and Unoccupied)
Number of Renter Occupied | g6 9 315 22,463 2,615 34,375 8,050
Housing Units
Vacant Housing Units 236,621 1,018 8.062 954 10,983 3,394
For Rent| 66,857 62 3,015 489 4,380 1,237
Rented, Not Occupied | 3,273 4 132 12 171 57
For Sale Only| 21,480 30 726 90 1,108 272
Sold, Not Occupied| 7,294 4 278 18 528 162
For Seasonal, Rec_reatlonal, 42.253 779 724 35 973 299
or Occasional Use
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Temporary Housing in the Project Area

Table 2.5-3

Cameron Calcasieu Sulphur, Jefferson Port
Louisiana| Parish, LA Parish, LA LA County, TX | Arthur, TX

All other vacants| 95,464 139 3,187 310 3,823 1,367
Homeowner Vacancy Rate 18 13 14 16 18 29
(percent)
Rental Vacancy Rate 105 16.3 11.8 15.7 11.3 13.2
(percent)
Number of Hotels/Motels @ 3,269 9 78 27 108 37
Number of Campgrounds
and RV Parks @ 406 9 31 11 25 6

Sources: U.S. Census Bureau 2010; Yellow Book 2011.

Notes:

(a) YellowBook, 2010: Number of “Hotels and Motels” and “Campgrounds and RV Parks” as advertised on www.yellowbook.com.

Actual numbers may vary.

Economy and Tax Revenue
Table 2.5-4 provides information on receipts in various industries in the Project area documented

in the 2008 economic census (U.S. Census Bureau 2008). Within the Project area, the manufacturing,
wholesale trade, retail, and accommodation and food service industries are larger (measured by receipts)
in Calcaseu Parish and Jefferson County than Cameron Parish. Data for the manufacturing and
wholesale trade industries in Cameron Parish were withheld to avoid disclosing data for individua
companies.

Table 2.5-4
Existing Income and Employment Conditions in the Project Areas
Cameron Calcasieu Jefferson
Income Characteristic Louisiana Parish, LA Parish, LA County, TX
Manufacturers’ Receipts, 2008 ($1000) 192,530 Withheld 4,334 7,032
Wholesale Trade Receipts, 2008 ($1000) 360,841 Withheld @ 14,528 11,788
Retail Receipts, 2008 ($1000) 1,104,879 2,217 65,923 62,422
Accommodation and Food Service Receipts, 2008 283,884 206 10.777 10,789
($1000)
Source: U.S. Census Bureau 2008.
Note: (a) Data were withheld to avoid disclosing data for individual companies.

Table 2.5-5 reflects the government revenues from ad valorem and sales taxes, permits, fees; and
other revenue sources, as well as expenditures for administration, fire, police, community services, €tc.
The primary sources of revenues are special revenue funds in Cameron Parish (62%), intergovernmental
transfersin Calcasieu Parish (92%), and property taxes (57%) and sales taxes (26%) in Jefferson County.
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Parish/County Revenues and Expenditures (dollars)

Table 2.5-5

Income Cameron Calcasieu Jefferson
Characteristic Parish, LA®@ Parish, LA® County, TX ©
Revenues 13,148,369 13,297,000 119,643,726
Expenditures 15,555,338 13,569,383 113,606,176

Notes:

(a) Budget 2011 adopted by the Cameron Parish Policy Jury.

(b) Actual 2009 Budget reported in The Police Jury, Calcasieu Parish, Louisiana
Annual Budget, 2011.

(c) Actual 2008 — 2009 Budget Reported in Jefferson County, TX Annual Budget Fiscal
Year 2010 — 2011.

Public Services and Transportation

Table 2.5-6 summarizes local community public services in the Project area. Local communities
typically have adequate infrastructure and community services, such as police, fire, and medical to
accommodate the parish and county populations. The SPLNG Termina has 24-hour onsite security,
which would minimize the terminal’ s reliance on loca law enforcement. The terminal also has an onsite
firewater pond and pumps with sufficient capacity to respond to fire events.

Table 2.5-6
Public Service Data for the Project Area
Number of Number of Number Number of
Parish/County, Public Police Number of Fire Departments of Hospital

State Schools Departments (by type) Hospitals Beds
(L::meron Parish, 6 1 1 (Career) / 6 (Volunteer) 1 49
E:'Cas'e” Parish, 59 7 6 (Career) / 10 (Volunteer) 10 1,011
%e(fferson Parish, 82 7 8 (Career) / 2 (Volunteer) 6 1,342
Sources:

American Hospital Directory 2010; Fire Departments Directory 2010; Louisiana Department of Education, 2011; Louisiana Hospital
Assoc. 2010; Louisiana Interagency Coordination Center 2010; Public School Review 2010; Texas Education Agency 2011;
UCompare Health Care. 2011a,b,c. USA Cops 2010.

Note: Hospitals do not include rehabilitation, long-term, and psychiatric hospitals.

Table 2.5-7 profiles school digtricts and enrollment within the Project area. In the 2009-2010
school year, 74,710 students were enrolled in 154 schoolsin the Project area.
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Table 2.5-7
School Districts and School Enroliment in Project Area

Number of School
Parish/County Districts Number of Schools Total Enrollment
Cameron Parish, LA 1 4 1,321
Calcasieu Parish, LA 1 63 32,905
Jefferson County, LA 6 87 40,484
Total 8 154 74,710

Source: National Center for Education Statistics 2010

Public highways in the vicinity of the Project include SH 82 and SH 27. Access to the interstate
highway system from the Project is provided by U.S. Route 69/96 in Port Arthur, which connects to
Interstate 10 (1-10) in Beaumont. Alternately, I-10 can be accessed in Lake Charles, Louisiana, via SH 82
to SH 27. 1-10is approximately 30 miles north of the SPLNG Terminal.

SH 82, a two-lane highway, is classified as a mgor collector roadway by the Louisiana
Department of Transportation and Development (LDOTD). The LDOTD egtimates annua average traffic
counts for SH 82 at two locations, near the Project and in the Holly Beach community at the junction of
SH 82 and SH 27 (24 miles east of the SPLNG Terminal). Recent estimated annual average traffic counts
for the highway arelisted in Table 2.5-8.

Table 2.5-8
Recent Estimated Annual Average Daily Traffic Counts for
State Highway 82

Annual Average Daily Traffic State Highway 82 near the Sabine Pass State Highway 82 in Holly
Count by Year Liguefied Natural Gas Terminal Beach
2007 1,838 2,098
2004 1,691 1,679
2001 1,187 1,271
1998 1,641 1,543

Source: LDOTD 2010.

Barge access to the SPLNG Terminal is provided by the Intercoastal Waterway and the Sabine
Pass Ship Channels. The nearest airport to the SPLNG Terminal is located 16.4 miles west in Port
Arthur, Texas. The nearest heliport isin Sabine Pass, Texas, about 2 miles south of the Project location.

25.2  Socioeconomic | mpacts

We received multiple comments during the open house and in comment letters regarding the
Project’s impact on employment and the economy within the Project area. This section provides the
anticipated impacts on socioeconomic factors from the Project.

Population, Employment, and Housing

The Project would employ both local and non-local workers. Additionally, Sabine Pass would
hire new permanent employees to operate the new facility. The creation of temporary and permanent jobs
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would have both a short- and long-term beneficial impact on employment in the Project area with an
estimated 60 percent of the work force being hired locally. The Project would have a minor long-term
effect on population in the Project area and a minor, long-term beneficia effect on housing in the Project
area. The Project area has previously accommodated similar sized workforces associated with
construction of the SPLNG Terminal, and the adjacent Golden Pass LNG Terminal, simultaneously.

Table 2.5-9 summarizes the construction and operational workforces associated with the Project.
Construction of the facility would occur in two stages. Stage 1 would occur over 52 to 55 months; Stage
2 would require a similar amount of time to construct as Stage 1 but would be offset to allow workers to
move from construction of one train to the next.

Table 2.5-9
Summary of Peak Construction and Operational Workforce
Parameter Stage 1 Stage 2°
CONSTRUCTION
Average Construction Workforce 1,200 1,200
Peak Construction Workforce (craft workers) 2,500 @ 2,200 ®
Peak Construction Workforce (supervisory staff) 200 175

Locally Hired Workforce

1,620 (60 %)

1,425 (60 %)

Non-Locally Hired Workforce

1,080 (40%)

950 (40%)

Estimated Construction Payroll $525 Million $470 Million
OPERATION

Additional Operational Workforce 110 - 150

Estimated Annual Operational Payroll $17,571,000

Planned Duration of Operation 20 years

Note:

(a) Represents the total Project peak construction workforce, anticipated to occur in month 37 of Stage 1 construction and
month 27 of Stage 2 construction.

During Stage 1, Sabine Pass would employ an average construction workforce of 1,200 and a
peak month construction workforce of approximately 2,500 craft workers and 200 supervisory staff.
During Stage 2, Sabine Pass would employ an average construction workforce of 1,200 and a peak month
construction workforce of approximately 2,200 craft workers and 175 supervisory staff.

Approximately 60 percent of the construction workforce for both stages would be hired locally or
within daily commuting distance of the SPLNG Terminal, if available. Local hires would include
surveyors, welders, equipment operators, and general laborers. Construction personnel hired from outside
the Project area would typicaly include pipeline construction specialists, supervisory personnel, and
inspectors. Sabine Pass would add between 170 and 250 permanent employees to operate the completed
facility.

Between 2006 and 2008, the Project area included atotal civilian labor force of 213,925 persons,
of which approximately 19,786 persons (9.3% of the civilian labor force) were unemployed. At the peak
of construction during Stage 1, the Project would provide 1,620 local jobs and, at the peak of construction
during Stage 2, the Project would continue to provide 1,425 local jobs. The jobs identified for Stages 1
and 2 are not additive. Sabine Pass anticipates offsetting construction of Stage 2 six to nine months from
Stage 1. Many of the personnel hired under Stage 1 would continue to perform their same responsibilities
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for Stage 2. For example, alocally hired welder would likely start on Stage 1, Train 1, move to Train 2,
then move to Stage 2, Train 3, and then Train 4. The unemployment statistics for the Project area indicate
that the civilian labor force could provide workers to fill the expected number of local jobs. In addition,
operation of the completed facility would result in the creation of 170 to 250 new permanent jobs, which
could be filled by the local civilian labor force. Given the above, the Project would have both short- and
long-term beneficial impacts on employment in the Project area.

Non-local construction personnel would temporarily relocate to the Project area for the duration
of their work on the Project. Non-local construction personnel would compose approximately 40 percent
of the workforce, or a peak of 1,080 personnel during Stage 1 and a peak of 950 personnel during Stage 2.
Should non-local workers relocate with their families, a total of 2,830 persons (or less than 1 percent of
the total population in the Project area) could temporarily relocate into the Project area. This assumes that
all non-local workers would bring their families with them and each family would consist of 2.62 persons
(the 2000 Census statistic of 2.62 persons per household in Louisiana). It is unlikely that all of the non-
local construction personnel would bring their families with them. Therefore, the estimate of an in-
migrating short-term population of 2,830 persons at the peak of construction is conservative, and actual
in-migration could be less and would be distributed over the duration of construction.

Between 170 and 250 personnel could permanently relocate to the Project area following
completion of construction. These operational personnel would likely relocate with their families.
Assuming a household size of 2.62 persons, a total of 445 to 655 persons (an increase of less than 1
percent over the existing population in the Project area) could relocate to the Project area following
completion of construction. Actual in-migration to the Project area could be less, given that some of the
permanent jobs would likely be filled by workers currently residing in the Project area.

Temporary housing in the Project area, including rental housing, hotels/motels, and RV parks and
campgrounds (summarized in Table 2.5-3), is expected to be sufficient to accommodate the peak non-
local workforce of 1,080 personnel. Competition for hotelsymotels and campsites may occur during the
peak tourist seasons depending on the tourist attraction (e.g., hunting in the fall and recreation in the
summer). In addition to the temporary housing listed in Table 2.5-3, it is likely that temporary RV parks
would be erected in Johnson Bayou to accommodate construction personnel, as was done during
construction of the SPLNG Terminal. Due to the relatively small in-migrating construction workforce
and the availability of various types of temporary housing in the Project area, potential minor adverse
short-term impacts on housing resources in the Project area are expected.

In addition, some of the 170 to 250 new permanent jobs that would be created as a result of the
Project would likely be filled by workers currently residing within the Project area.  Given the number of
vacant housing units in the Project area (approximately 21,460 units, not including those for seasonal,
recreational, or occasional use), it is expected that the Project would have a long-term beneficia impact
on housing resources in the Project area by dlightly reducing vacancy rates.

Because al construction would occur within the existing boundary of the SPLNG Terminal, the
Project would not require displacement of any residences or businesses. No residential or other structures
are located within 50 feet of construction work areas.

Economy and Tax Revenue

Stage 1 of construction would generate an estimated $400 million in craft labor wages and $125
million in supervisory wages ($525 million total). Stage 2 of construction would generate an estimated
$360 million in craft labor and $110 million in supervisory wages ($470 million total). Some portion of
the construction payroll would be spent in the Project area by both local and non-local workers. Because
local workers currently spend money in the Project area, most of the short-term economic benefit would
come from spending by non-local workers. The dollar amount of spending by non-local workers would
depend on the numbers employed at any given time and the duration of the non-local worker’s stay in the
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Project area. It is aso likely that some portion of construction materials would be purchased locally.
Locally purchased concrete, miscellaneous consumable materials and fuel supply are estimated at $33.5
million. These direct payroll and materials expenditures would have a positive impact on local economies
and would likely stimulate indirect expenditures within the region as inventories are restocked or new
workers are hired to meet construction demands.

These direct payroll and materials expenditures would have a beneficial impact on the regional
economy which would be multiplied through indirect expenditures as inventories are restocked or new
employment opportunities are created. However, because construction-related investments are considered
one-time expenditures, these beneficial impacts would be short-term. Once the funds leave the regional
economy through savings, taxes, or purchases of goods and services from outside the region, the positive
effects would no longer be multiplied. Therefore, construction of the facility would have a short-term
beneficial impact on the regional economy.

Long-term impacts on aregiona economy are generated primarily by increases or decreasesin an
employer’s payroll and/or annua spending. The Project would create from 170 to 250 new permanent
jobs, which would generate an increase in payroll spending over the 20-year operationa life of the
facility. Thisincrease in spending would generate the same multiplied positive effects discussed above.
Therefore, the Project also would have along-term beneficial impact on the regional economy.

Upon completion of construction, the Project, as part of the larger SPLNG Terminal, would be
subject to state and parish property taxes. There also would be short- and long-term increases in sales tax
revenue from expenditures on construction materials and expenditures on goods and services by the
construction and operational workforces.

Because no new land would be acquired for construction or operation of the Project and all
construction activities would occur on land currently leased by Sabine Pass, no impact on property values
is expected.

Public Services

The Project is not expected to increase the cost of public services such as public education, road
maintenance and repair, and police and fire protection. Additionally, the Project is not expected to have
an adverse impact on medical services. Most non-local construction personnel are not expected to
relocate with dependents; therefore, impacts on local school districts are not expected to occur. During
construction, enforcement activities associated with issuing permits for vehicle load and width limits
could increase, and emergency medical services could be required to treat injuries resulting from
construction accidents. These activities are not expected to generate the need for public agencies or local
hospitals to hire new personnel, purchase new equipment, or construct new facilities. Asnoted in Section
2.5.1, the SPLNG Termina has 24-hour on-site security, which would reduce demand on local police
departments. The terminal aso has an onsite firewater pond and pumps, which provide a water supply in
the event of afire. In the event public services are affected, any costs to Cameron Parish would be offset
by the economic and fiscal benefits of the Project, including increased tax revenue, increased
employment, and increased employment income.

The small increase in the regional population due to the relocation of new operational personnel
and their families to the Project area would have a negligible impact on public services. The increase in
population would represent less than 1 percent of the existing population in the Project area. The
potential increase in population of from 445 to 655 persons is not expected to increase the cost of public
services. Population increase in individual public service districts likely would be lessened because the
new residents would reside in different localities throughout the Project area.

Construction of the Project would have short-term, minor adverse impacts on the transportation
network (primarily SH 82) in the Project area. SH 82 and other existing public highways would be used
to transport construction equipment and materials and workers to the SPLNG Termina site. It is
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expected that most construction materials and workforce access to the SPLNG Terminal site would be
from the west via SH 82, crossing the Sabine Pass Channel at the bridge on SH 82, with fewer trips
accessing the site from the east via SH 27 and SH 82.

Construction work would be scheduled to take advantage of daylight hours, usually starting at
7:00 am. and finishing at 6:00 p.m., six days a week. Therefore, most construction personnel would
commute to and from the SPLNG Terminal during off-peak traffic hours. In addition to construction
personnel, heavy truck traffic would increase as construction materials and equipment are brought to the
site. Sabine Pass estimates an average of 80 to 100 deliveries via truck per day during construction.
Additional deliveries would be transported by barge to the construction dock on site, thus reducing the
impact of material deliveries on local roads.

The small increase in the regional population due to the relocation of new operational personnel
and their families to the Project area would have a negligible impact on public services. The increase in
population would represent less than 1 percent of the existing population in the Project area. The
potential increase in population of from 445 to 655 persons is not expected to increase the cost of public
services. Population increase in individua public service districts likely would be lessened because the
new residents would reside in different localities throughout the Project area.

Construction of the Project would have short-term, minor adverse impacts on the transportation
network (primarily SH 82) in the Project area. SH 82 and other existing public highways would be used
to transport construction equipment and materials and workers to the SPLNG Termina site. It is
expected that most construction materials and workforce access to the SPLNG Terminal site would be
from the west via SH 82, crossing the Sabine Pass Channel at the bridge on SH 82, with fewer trips
accessing the site from the east via SH 27 and SH 82.

Construction work would be scheduled to take advantage of daylight hours, usually starting at
7:00 am. and finishing at 6:00 p.m., six days a week. Therefore, most construction personnel would
commute to and from the SPLNG Terminal during off-peak traffic hours. In addition to construction
personnel, heavy truck traffic would increase as construction materials and equipment are brought to the
site. Sabine Pass edtimates an average of 80 to 100 deliveries via truck per day during
construction. Additional deliveries would be transported by barge to the construction dock on site, thus
reducing the impact of material deliveries on local roads.

A Level of Service (LOS) and Pavement Surface Analysis was completed for SH 82 as part of the
FEIS for construction of the SPLNG Terminal. LOS on atwo-lane highway is defined by the percentage
of time atypical vehicle would be required to follow a slower vehicle and cannot proceed at the desired or
free-flow speed. There are six defined LOS designations, ranging from LOS A (a condition of free flow)
to LOS F (forced flow at low speeds, where both speed and volume can drop to 0). Rural highways such
as SH 82 typicaly operate at LOS B (stable flow with operating speeds beginning to be restricted
somewhat by traffic conditions). The analysisindicated that SH 82 could accommodate 640 trips per day
in and out of the SPLNG Terminal without a significant delay on SH 82, except potentially during peak
worker commuting periods when a minor delay would be expected at the intersection of the site access
road and SH 82. Based on the origina analysis completed as part of the FEIS, the section of SH 82
immediately west of the Project site would operate at LOS D during am. and p.m. peak worker
commuting periods, based on conservative assumptions of construction worker traffic. LOS D is a
condition of decreasing free-flow levels when speeds dlightly decrease and freedom to maneuver is
limited; however, the roadway is not at capacity (i.e., with some congestion) at LOSD.

Because the Project would require between two and three times the number of employees during
construction, the previous analysis is not adequate to represent impacts on traffic for the Project, but does
provide for abaseline. A travel-time analysis was conducted for the construction period of the Project to
identify and assess potentia traffic impacts that may occur along SH 82. The methodology and
assumptions used in this analysis are typical of those employed in federal transportation investigations
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designed to determine the value of travel time that is saved or lost due to the implementation of alarge-
scale project.

Valuations associated with time savings or losses (delays) used in this analysis are based upon
research conducted by Thomas and Thompson, that is endorsed by the American Association of State
Highway and Transportation Officials (Thomas and Thompson 1971), and the median household income
for Jefferson County, Texas (US Census 2009). Level of service data for two-lane highways (designated
speeds, times, and potentia delays for alternative level of service ratings) was taken from the Highway
Capacity Manual (TRB 2010). Annual average daily traffic (ADT) counts near the project site were
based on ADT data from the L ouisiana Department of Transportation (LDOTD) and anticipated escal ated
construction transits related to the terminal expansion.

In order to assess the full range of delay outcomes associated with this expansion our model
assumes three graduating delay times of 10, 16, and 24 minutes. Estimated delay times are based on a
changed LOS of the roadway during the recurrent peak morning and afternoon travel congestion
times. We used arange of changed LOS starting with B to D based on the previous EIS analysis results
as this would be the lowest impact. We also andyzed LOS changes from B to E and B to F to show the
potential impacts up to the most conservative and severe traffic. Other assumptions included an average
travel distance from Groves, Texas, to the project site of 20 miles, an average of 1.5 passengers per
personal vehicle, an average of one person per work delivery truck, and a six-day work week

Utilizing this source data within appropriate mathematical procedures reveals the value of time
lost from potential increases in traffic along SH-82 leading to the Sabine Pass terminal site. Table 2.5-10
displays the valuations for morning and afternoon commutes among all three aternative LOS delay
scenarios evaluated within the analysis.

Table 2.5-10
Travel Time Loss Valuations (A.M and P.M Commutes)
Annual Loss: A.M. and P.M. Total Loss: A.M. and P.M.
Change in LOS Commutes Commutes
LOSBtoD $1,015.400 $4,650,600
LOSBto E $1,579,400 $7,233,600
LOSBtoF $2,369,200 $10,851,000

Based on this analysis the Project would result in short term impacts on traffic during the five
year construction period. Traffic would return to pre-construction conditions once the Project begins
operation.

Sabine Pass has identified the main construction parking area along the main plant road, near the
southeastern part of the existing regasification facility. This area can accommodate approximately 1,720
parking spaces. An additional 9 acres of parking would be available west of Train 2, which would
provide an additional 900 parking spaces, for a total of 2,620 available parking spaces on-site. Sabine
Pass has also assumed that carpooling among the workforce would be highly likely and would occur at a
rate of approximately 1.5 passengers per vehicle. Using this rate, the parking areas could accommodate
approximately 3,930 workers, which would provide parking for all workers during peak construction
times on-site.

Sabine Pass has identified the main construction parking area along the main plant road, near the
southeastern part of the existing regasification facility. This area can accommodate approximately 1,720
parking spaces. An additional 9 acres of parking would be available west of Train 2, which would
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provide an additional 900 parking spaces, for a total of 2,620 available parking spaces on-site. Sabine
Pass has also assumed that carpooling among the workforce would be highly likely and would occur at a
rate of approximately 1.5 passengers per vehicle. Using this rate, the parking areas could accommodate
approximately 3,930 workers, which would provide parking for all workers during peak construction
times on-site.

In addition to construction transportation, the Project would require yearly truck deliveries of
propane, ethylene, and amine. Sabine Pass has estimated that each year approximately 78 trucks (8,800
gallons each) would deliver propane to its truck-loading stations, 57 trucks (8,800 gallons each) would
deliver ethylene, and three trucks (5,500 gallons each) would deliver amine. The transportation of these
liquids to the on-site truck-loading stations each year is not anticipated to significantly impact traffic on
SH 82.

The Project is not expected to impact operations at the Port Arthur airport or the Sabine Pass
heliport, since the Project would not be located in the approach path for any runways or for the heliport.
The Project would include a marine and dry flare at a height of 377 feet (115 meters). The next tallest
structure would be the compressor deck at 165 feet (50 meters). The Federal Aviation Administration
requires natice under 14 Code of Federal Regulations 77.13 for structures more than 200 feet in height
that are located at a horizontal distance of 20,000 feet from the nearest runway of an airport, excluding
heliports. The Project is located over 80,000 feet east of the Port Arthur airport; therefore, the Project is
not expected to impact existing airport operations.

2.5.3 Environmental Justice

Environmental justice considers disproportionately high and adverse impacts on minority or low-
income populations in the surrounding community resulting from programs, policies, or activities of
federal agencies. Issues considered include human health or environmental hazards, the natural or
physical environment, and associated social, economic, and cultural factors. Environmenta justice
analysis is conducted in compliance with EO 12898, “Federal Actions to Address Environmental Justice
in Minority Populations and Low Income Populations.”

All proposed facilities within both stages would be constructed and operated within the existing,
leased 853-acre termina site. No adverse environmental impacts outside the limits of the immediate
Project site are anticipated. Construction and operation of the Project would not disproportionately affect
any population group, including low-income and minority populations, and no environmental justice
issues are expected as a result of construction or operation of the Project. The Project would have
positive socioeconomic effects on the population in the Project area because it would generate new
temporary and permanent jobs and economic activity, and provide continuing tax payments during its
operational life.

2.6 Cultural Resources

Section 106 of the National Historic Preservation Act, as amended, requires the FERC to take
into account the effects of its undertakings on properties listed or eligible for listing on the National
Register of Historic Places and to afford the Advisory Council on Historic Preservation an opportunity to
comment on the undertaking. Sabine Pass, as a non-federal party, is assisting us in meeting our
obligations under Section 106 and the implementing regulations 36 CFR 800.

26.1  Cultural ResourcesInvestigations

Sabine Pass has coordinated with the Louisiana Department of Culture, Recreation, and Tourism,
Office of Cultural Development, Division of Archaeology (i.e., the State Historic Preservation Office
[SHPQ]) to determine whether the Project would require any additional surveys or consultations.
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In 2004, Sabine Pass conducted cultural resource survey investigations a the SPLNG Terminal,
including the temporary workspace areas, access roads, and associated aboveground facilities. The
survey results indicated that no cultural resources would be affected by the Project. The results of these
investigations were submitted to the FERC and the SHPO. The SHPO concurred with the results of the
survey reportsin aletter dated January 12, 2005, which was filed at the FERC on February 1, 2005, under
Docket No. CP04-47. The SHPO was consulted again for additional work at the SPLNG Terminal in
2005 for any additional input regarding the previously approved site. The SHPO reconfirmed the “no
effect” determination in correspondence dated July 6, 2005, which was filed at the FERC on July 29,
2005, under Docket No. CP05-396.

On June 17, 2010, Sabine Pass again contacted the SHPO to introduce the Sabine Pass
Liquefaction Project. In aletter dated July 2, 2010, the SHPO stated that the 2004 survey was sufficient
in its scope since it cleared the areas that would be used for the Project. The SHPO concluded that “no
known historic properties would be affected by this undertaking” as proposed.

2.6.2 Native American Consultation

No Native American groups were consulted for the Project. For the original project at the
SPLNG Termina site, the six tribes listed below were consulted. Because these tribes expressed no
objections during previous consultations, they were not contacted again for the current Project.

e Chitimacha Tribe of Louisiana

e JenaBand of Choctaw

e Caddo Nation

e Coushatta Tribe of Louisiana

e Alabama-Coushatta Tribe of Texas

e Tunica-Biloxi Tribe

2.6.3 Unanticipated Discoveries Plan

As part of congruction of the SPLNG Termina facilities, Sabine Pass implemented an
Unanticipated Discoveries Plan to address measures that would be taken if cultural resources or human
remains were inadvertently discovered during construction. The SHPO approved this plan in August
2004 and July 2005, and it was submitted to and approved by the FERC under the applicable dockets.

Sabine Pass provided an updated Unanticipated Discoveries Plan for the Liquefaction Project.
We provided comments to the plan, and Sabine Pass provided arevised plan, which we approve.

26.4 Impactsand Mitigation
Stage 1 and Stage 2

Because construction and operation of both Stage 1 and Stage 2 of the Project would occur within
the footprint of the existing SPLNG facility, and the SHPO has already concurred that construction
activities within the existing facility area would have no effects on cultural resources, these portions of
the Project would have no effect on cultural resources. As discussed in Section 2.6.3, however, the
revised Unanticipated Discoveries Plan would be adhered to throughout construction activities.

Water Supply Pip€eline

Because construction of the water supply pipeline would be done by HDD, cultural resources
could potentidly be affected in two areas: a 0.5-acre areafor the HDD entry site; and a 2.2-acre area for
the HDD exit site. The HDD exit site would be located within the footprint of the existing SPLNG
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facility and, therefore, did not require any additional cultura resources survey. The HDD entry site
would be located outside the existing facility, within an area where a new water tower also is proposed to
be constructed by the City of Port Arthur. A cultural resources survey was conducted for that area, and
the report was provided to the SHPO and the FERC. No cultural resources were identified, and in aletter
dated April 19, 2011, the SHPO concurred with the results of the report. We concur that the construction
of the water supply pipeline would have no effect on cultural resources.

2.7 Air Quality and Noise

271  Air Quality

Air quality would be affected by construction and operation of the Project. Though air emissions
would be generated by operation of equipment during construction of the aboveground facilities proposed
by Sahine Pass, most air emissions associated with the Project would result from the long-term operation
of the liquefaction facilities. We received several comment letters with concerns regarding the amount of
emissions associated with liquefaction. This section of the EA addresses the construction and operating
emissions from the Project, as well as projected impacts and compliance with regulatory requirements.

Existing Environment

The Project area is characterized by a modified marine climate that is influenced by the
predominant onshore flow of tropical maritime air from the Gulf of Mexico during parts of the year.
When onshore flow occurs, the region exhibits a more subtropical humid climate. During summer, sea
breezes help moderate maximum temperatures.

According to National Climatic Data Center’s Climatology of the United States No. 20 ([NCDC]
2010), which summarizes data for the years 1971 through 2000, temperatures at the Port Arthur Airport in
Beaumont, Texas are generally highest in July and lowest in January. Monthly average daily maximum
temperatures range from 61.5 degrees Fahrenheit (°F) in January to 91.6°F in July. Monthly average
daily minimum temperatures range from 42.9°F in January to 73.8°F in July. Maximum temperatures of
90°F or higher occur about 82 days per year on average, while minimum temperatures of 32°F or lower
occur about 13 days per year on average.

The mean annual precipitation at Port Arthur Airport is 59.9 inches. Monthly average
precipitation ranges from a low of 3.35 inches in February to a maximum of 6.58 inches in June.
Precipitation of 0.01 inch or greater occurs on about 106 days per year on average. Precipitation of 1.0
inch or greater occurs on average about 19 days per year. Thunderstorms occur in the area on about 60
days per year. The average annual snowfal isonly 0.3 inch.

Based on a five-year period of record (1988 to 1992) for Port Arthur, Texas, the most frequent
winds are from the south. Winds from southwest through north-northwest are relatively infrequent
compared to other directions. The annual average wind speed during this five-year period was about 9.1
miles per hour. Wind direction shows significant seasonal variations. In the spring, winds from the south
through southeast are most frequent. In the summer, winds from the south and west-southwest
predominate. In the fal, winds from the north clockwise through south are common, while winds with
any westerly component are infrequent. In the winter, winds from the north predominate.

Ambient air quality is protected by federal and state regulations. The Clean Air Act (CAA) and
its amendments designate six pollutants as criteria pollutants for which the National Ambient Air Quality
Standards (NAAQS) are promulgated. The NAAQS for sulfur dioxide (SO,), nitrogen dioxide (NO,),
particul ate matter (PM), including PM less than 10 microns in aerodynamic diameter (PM,0) and PM less
than 2.5 microns in aerodynamic diameter (PM ), carbon monoxide (CO), ozone (Os), and lead were set
to protect human health (primary standards) and public welfare (secondary standards). The current
NAAQS for these criteria pollutants are summarized in Table 2.7-1.
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Table 2.7-1
National Ambient Air Quality Standards

NAAQS
Pollutant Averaging Period Primary Secondary
SO, @ 0.03 ppm -
Annual 80 ug/m3
) (b)) 0.14 ppm _
24-hour 365 ug/m3
- (b) . 0.5 ppm
3-hour 1300 pg/m®
1-hour ¥ 75 ppb
PMao 24-hour @ 150 pg/m?® 150 pg/m?®
PM2s Annual © 15.0 pug/m? 15.0 pug/m?®
24-hour © 35 ug/m3 35 ug/m3
NO; (@ 53 ppb 53 ppb
Annual 100 pg/m3 100 pg/m3
1-hour © 100 ppb 53 ppb
co i ® 9 ppm .
8-hour 10,000 pg/m®
) (b) 35 ppm )
1-hour 40,000 pg/m’
Ozone (2008 Standard) 8-hour @M 0.075 ppm 0.075 ppm
Ozone (1997 Standard) 8-hour @V 0.080 ppm 0.080 ppm
Lead Rolling 3-month @ 0.15 pg/m?® 0.15 pg/m?®
3-month ® 1.5 pg/m® 1.5 pg/m®
Notes:

(&) Not to be exceeded.

(b) Not to be exceeded more than once per year.

(c) Compliance based on 3-year average of the 98" percentile of the daily maximum 1-hour average at each monitor within an
area.

(d) Not to be exceeded more than once per year on average over 3 years.

(e) Compliance based on 3-year average of weighted annual mean PM, s concentrations at community-oriented monitors.

(f) Compliance based on 3-year average of 98th percentile of 24-hour concentrations at each population-oriented monitor within
an area.

(g) Compliance based on 3-year average of fourth-highest daily maximum 8-hour average ozone concentrations measured at
each monitor within an area.

(h) The USEPA is currently reconsidering the 8-hour ozone standard set in March 2008.

(i) The 1997 8-hour ozone standard and associated implementation rules remain in place as the transition to the 2008 standard
occurs.

() Compliance based on 3-year average of 99" percentile of daily maximum 1-hour average at each monitor within an area

(k) The 1-hour SO; standard is effective August 23, 2010.

()  This standard will remain in effect until one year after the area is designated for the 2010 standard.

Key:

pg/m® = micrograms per cubic meter.
ppb = parts per billion by volume.
ppm = parts per million by volume.
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Individual state air quality standards cannot be less stringent than the NAAQS. The LDEQ has
adopted ambient air quality standards (LAAQS) that are the same as the NAAQS with the exceptions that
the LDEQ has not yet adopted SO, or NO, 1-hour standards or the 2008 ozone 8-hour standard, and the
LAAQS use a caendar quarter averaging period for lead, with a primary and secondary standard equal to
1.5 pg/m*. The LAAQS are promulgated in Title 33, Part 111, Chapter 7, Section 711 of the LAC.

The USEPA and state and local agencies have established a network of ambient air quality
monitoring stations to measure and track the background concentrations of criteria pollutants across the
U.S. To characterize the background air quality in the region surrounding the Project, data were obtained
from representative air quality monitoring stations. These monitoring stations are located near the
proposed liquefaction facility site and provide information on regional ambient air quality conditions. For
some criteria pollutants, ambient air quality monitoring data in the vicinity of the Project were not
available. Therefore, the best available data were used to represent the air quality at those stations. A
summary of the regional ambient air quality monitoring data from the three-year period (2006 to 2008)
for the Project areais presented in Table 2.7-2.

Table 2.7-2
Ambient Air Quality Concentrations
Averaging
Pollutant Period Rank County, State 2008 2007 2006 Units Monitor(s)
co 1-hour 2" high Jefferson, TX 1.7 1.2 1.0 ppm A
8-hour 2" high Jefferson, TX 0.7 0.6 0.8 ppm A
NO; annual mean Jefferson, TX 0.006 0.007 0.008 ppm A
1-hour 2" high Jefferson, TX 0.035 0.043 0.038 ppm A
O3 1-hour 2" high Jefferson, TX 0.088 0.080 0.080 ppm B
8-hour 4™ high Jefferson, TX 0.069 0.078 0.084 ppm B
PMs 24-hour 98" percentile | Jefferson, TX 32.6 26.7 26.7 pg/m?® C
annual mean Jefferson, TX 10.41 11.60 11.41 ug/m?® C
PMo 24-hour 2" high Galveston, TX 50 51 55 pg/m?® D
annual mean Galveston, TX 24 23 22 ug/m?® D
SO, 1-hour 2" high Jefferson, TX 0.137 0.096 0.136 ppm E
3-hour 2" high Jefferson, TX 0.053 0.064 0.073 ppm E
24-hour 2" high Jefferson, TX 0.017 0.023 0.032 ppm E
annual mean Jefferson, TX 0.003 0.003 0.003 ppm E
Pb Calendar maximum Harris, TX 0.01 0.01 0.01 pg/m?® F
quarter
Notes:
Monitor Key

A. Seattle Street, Nederland, Jefferson Co., TX (monitor no. 482451035).

B. 6019 Mechanic, Port Arthur, Jefferson Co., TX (monitor no. 482450101).

C 2200 Jefferson Drive, Port Arthur, Jefferson Co., TX (monitor no. 482450021)

D. 2516 Texas Avenue, Texas City, Galveston Co., TX (monitor no. 481670004).

E. 800 El Vista Road & 53" Street, Port Arthur, Jefferson Co., TX (monitor no. 482450011).
F. 1262 ¥ Mae Drive, Houston, Harris Co., TX (monitor no. 482011034)

ppm = parts per million
pg/m® = micrograms per cubic meter
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On December 7, 2009, the USEPA defined air pollution to include six well-mixed greenhouse
gases (GHGs), finding that the presence of these GHGs in at the atmosphere endangers public health and
public welfare currently and in the future: CO,, methane (CHy,), nitrous oxide (N,O), hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride.

As with any fossil-fuel fired project or activity, the Project would contribute GHG emissions.
The principle GHGs that would be produced by the project are CH,4, CO,, and N,O. No fluorinated gases
would be emitted by the Project. Emissions of GHGs are typicaly estimated as carbon dioxide
equivalents (CO,-eq).

GHGs are ranked by their global warming potential (GWP). The GWP is arétio relative to CO,
that is based on the properties of a GHG' s ability to absorb solar radiation, as well asits residencetimein
the atmosphere. Thus, CO, has a GWP of 1, CH, has a GWP of 21, and N,O has a GWP of 310. We
received comments on the amount of GHG emissions the Project would contribute. In compliance with
USEPA’s definition of air pollution to include GHGs, we have provided estimates of GHG emissions for
construction and operation, as discussed throughout this section. Impacts from GHG emissions (climate
change) are discussed in more detail in section 2.9.

The Air Quality Control Regions (AQCRs) were established in accordance with Section 107 of
the CAA as a means to implement the CAA and to comply with the NAAQS through State
Implementation Plans. The AQCRs are intra- and interstate regions such as large metropolitan areas
where the improvement of the air quality in one portion of the AQCR requires emission reductions
throughout the AQCR. Each AQCR, or portion thereof, is designated as attainment, unclassifiable,
maintenance, or nonattainment. Areas where an ambient air pollutant concentration is determined to be
below the applicable ambient air quality standard are designated attainment. Areas where no data are
available are designated unclassifiable. Unclassifiable areas are treated as attainment areas for the
purpose of permitting a stationary source of pollution. Areas where the ambient air concentration is
greater than the applicable ambient air quality standard are designated nonattainment. Areas that have
been designated nonattainment but have since demonstrated compliance with the ambient air quality
standard(s) are designated maintenance for that pollutant. The SPLNG Termina is located in Cameron
Parish, Louisiana, which is designated as in attainment for al regulated pollutants.

While Cameron Parish is in attainment for all criteria pollutants, three neighboring counties in
Texas (Hardin, Jefferson, and Orange), comprising the Beaumont-Port Arthur Area, are classified as 8-
hour ozone maintenance areas. These counties are within 50 miles of the Project location. Cameron
Parish is also nearby to parishes in the Baton Rouge, Louisiana, Area that are designated nonattainment
for 8-hour ozone and the Houston/Gal veston/Brazoria 8-hour ozone severe nonattainmen