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List of BMPs and Recommendations



Port Delfin LNG Best Management Practices (BMPs)

Delfin LNG LLC (Delfin LNG) has identified best management practices (BMPs) for the construction and
operation of the proposed Project. Delfin LNG has committed to implementing these measures to comply
with Federal, State, and local requirements for permits, and to reduce potentially adverse environmental
impacts if a license is issued for the proposed Project.

BMP-1: The proposed Project will be designed, constructed, tested, operated, and maintained to
conform or exceed the requirements of applicable Federal, State, and local regulations.

BMP-2: All Project-related activities will comply with Federal regulations to control the discharge of
operational wastes such as bilge and ballast waters, trash and debris, and sanitary and domestic
waste generated from vessels associated with the proposed Project.

BMP-3: Delfin LNG will adhere to the Project-specific plans as well as other Federal and State permit
requirements including the U.S. Army Corps of Engineers (USACE) Nationwide Permit 12.

BMP-4: Prior to construction and operation, Delfin LNG will prepare and submit for approval a
construction and operation (SPCC) Plan and Facility Response Plan (FRP) detailing emergency
procedures for addressing accidental releases and spills during construction and releases.

BMP-5: All construction vessels will operate in accordance with SPCC plans. All vessels will have
spill containment Kits and spill response plans for use in the event of a release. Typically, a spill
response kit for a vessel other than an oil carrier must be capable of cleaning up an on-deck spill of
a half-barrel or less.

BMP-6: Delfin LNG will provide a hydrostatic test plan for approval by the United States Coast Guard
(USCG) prior to any hydrostatic testing of pipelines. Delfin LNG does not currently plan on using
a dye as part of hydrostatic testing; however, if subsequent design work should call for the use of
a dye as part of hydrostatic testing, Delfin LNG will use a United States Environmental Protection
Agency (USEPA)-approved dye.

BMP-7: Delfin LNG will test the discharge water from the hydrostatic testing of the U-T Offshore
System (UTQOS) and High Island Offshore System (HIOS) pipeline systems for the presence of
hydrocarbons, including the use of the USEPA’s “visible sheen test.” Delfin LNG will filter the
hydrostatic discharge water sufficiently in order to meet the requirements of the general permit
governing hydrostatic testing operations in the Gulf of Mexico.

BMP-8: Delfin LNG will design the floating liquefied natural gas vessels (FLNGVs) such that
equipment on the main deck with the potential to release hydrocarbons is installed above drain/drip
pains or within contained areas that will collect rainwater, wash water, and other fluids, which will
be pumped or gravity drained to slop tanks.

BMP-9: Delfin LNG will use the first-flush principal for rainwater collection and treatment.

BMP-10: While ambient levels of contaminants were found to be low and the potential for introduction
of toxic substances into the water column appear negligible, increases in turbidity may be
measurable and require monitoring to ensure compliance with marine water standards. These
standards will be established as part of the permitting process.

BMP-11: A turbidity/suspended sediment monitoring program may be implemented to provide data on
ambient bed load contribution to the water column during piling installation. This program will be
analogous with what is required for offshore oil and gas exploration and production in the Gulf of
Mexico.
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BMP-12: Delfin LNG will acquire the appropriate individual or project-based National Pollutant
Discharge Elimination System (NPDES) permits for the continuous and intermittent discharges for
the various on-board service systems. The NPDES permit will be administered by the USEPA for
Federal waters and will require periodic monitoring for compliance under the Clean Water Act
(CWA). The NPDES permits will establish set standards for individual chemical constituents in
effluent discharges based on receiving water resource value and quality and established numerical
water quality criteria. Continuous discharges will include sanitary, reverse osmosis, bilge, and
ballast water from the four FLNVGs. In addition to these permanent discharges, intermittent
discharges will also require monitoring as part of the NPDES permit. Similar discharges from the
calling liquefied natural gas carriers (LNGCs) at the proposed Port will also occur. Compliance
monitoring of individual constituents in the discharges will vary and methods for monitoring may
include inline electronic monitoring or direct effluent sampling for laboratory analysis. Compliance
will be reported based on frequency of monitoring and established regulatory requirements as part
of required discharge monitoring reporting in the NPDES permit. All associated discharges from
the FLNGVs and LNGCs will be managed under the NPDES permit. Frequency of reporting and
compliance will be required as part of the permitting reporting process. Unique or variable effluents
may require whole effluent toxicity testing (WET) to determine compliance for mixed constituent
effluents. Additional BMPs may be established for monitoring and sampling frequency for NPDES
compliance monitoring for the FLNGVs.

BMP-13: LNGCs calling on the proposed Port will be required to use approved equipment and follow
and maintain records for ballast water and operational discharges (e.g., bilge, sanitary discharges)
that are compliant with the International Convention for the Prevention of Pollution of Ships
(MARPOL) and USCG standards. LNGCs operating fully within Federal waters will be required
to operate under a Vessel General Permit (VGP). Inspections will require review of onboard records
for assessing compliance.

BMP-14: Delfin LNG will institute impact minimization and mitigation measures throughout the
course of the proposed Project. Delfin LNG will implement mitigations such as, but not limited to,
use of lowest noise-producing impact hammer available, use of a cofferdam system (including the
introduction of bubbles within the annulus between the pile and the cofferdam) to reduce the
transmission of marine noise), use of the pile-driving soft start ramp-up procedures preceded by
clearing the surrounding waters by a Protected Species Observer (PSO), and call for a suspension
of pile driving by the PSO should a protected species be observed in proximity to the active pile
driving operation. Prior to operating at full capacity, Delfin LNG will implement a “soft start” with
several initial hammer strikes at less than full capacity (i.e., approximately 40-60 percent energy
levels) with no less than a 1-minute interval between each strike. PSOs will be present to conduct
surveys before, during, and after all pile-driving activities to monitor for marine mammals within
designated zones of influence (ZOls).

BMP-15: The proposed Port will be designed and permitted under the Deep Water Port Act, and thus
will be required to meet all lighting stipulations as noted in 33 Code of Federal Regulations (CFR),
Part 149. To this end, Delfin LNG will limit, to the greatest extent possible, the amount of total
lighting used on the proposed Port to that required for safety and navigational concerns only. As
such, to reduce the disruptive effects of lighting, all lighting at the proposed Port will be down-
shielded to the greatest extent possible to reduce light dispersion to a minimum.

BMP-16: Standard mitigations for marine mammal monitoring will be in place during construction,
operation, and decommissioning.

BMP-17: Delfin LNG will institute the procedures described in National Oceanic and Atmospheric
Administration Fisheries Southeast Region guidelines for “Vessel Strike Avoidance Measures and
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Reporting for Mariners” (2008) which call for vessels to maintain a vigilant watch for marine
mammals and sea turtles to avoid striking protected species. Delfin LNG will adhere to the
reporting procedures related to injured or dead protected species described in these guidelines.

BMP-18: To prevent or mitigate potential noise impacts on marine mammals and sea turtle species,
Delfin LNG will maintain minimal safe operating power at all times for vessels with directional
positioning (DP) thrusters. Each of Delfin’s FLNGVs will not engage thrusters if it is not required
to do so. Additionally if a marine mammal or sea turtle is detected within 500 m of a DP vessel,
the responsible crew member will alert the vessel operators to minimize thruster power down to
the absolute lowest safe operating levels. Other vessels in the immediate vicinity of the vessel that
had an animal detected within 500 m will also be instructed to reduce to slow speed and minimum
safe operating power consistent with the activities being performed.

BMP-19: Delfin LNG will follow the recommendations of the United States Fish and Wildlife Service
(USFWS) to take all measures possible to minimize the risk of gas flaring to migratory birds. Delfin
has agreed to avoid gas flaring at night, during low visibility (i.e. fog, storm events), and during
peak migration (mid-March through April and September through October) to the maximum extent
feasible. However, since flares are installed to accommodate process upset conditions as well as
gas venting that might be required as a result of specific maintenance and safety procedures, random
flaring events might occur at night, during low visibility, and/or peak migration periods.

BMP-20: Delfin LNG will commit to utilizing the USFWS voluntary guidelines for communication
tower design, siting, construction, and operation to the extent that these guidelines apply to the
Delfin LNG project flaring tower. The planned tower design is a lattice structure without guy wires
which is consistent with the USFWS recommendations. Should the top of the flare tower exceed
200ft above sea level, the Federal Aviation Administration will require pilot warning lights
(flashing red or white strobe).

BMP-21: Delfin LNG will follow USFWS recommendations to install cone-shaped mesh covers on
the open vents of all the process vessels and storage tanks to minimize bird perching to the
maximum extent feasible.

BMP-22: Delfin LNG will consult regularly with the USFWS to determine the peak migration periods
for the site of the Delfin LNG project.

BMP-23: Delfin LNG will commit to monitoring for any bird mortality consistent with any
recommendations from USFWS following each flaring event. The survey should be rigorous
enough to detect any use by migratory birds of the offshore LNG facility and should encompass
both the spring and fall migrations. Results of the fatality monitoring will be reported to the USFWS
in order to assess any need for additional conservation measures that may be required to further
reduce any bird fatalities.

BMP-24: Delfin LNG commits to minimizing the area of subsea impact and duration of disturbance
during installation and commissioning of the proposed Project. To minimize the area of subsea
impact and duration of disturbance during decommissioning of the proposed Project, Delfin LNG
will abandon subsea pipelines and other subsurface components more than 3 feet below mudline,
and cut all bottom founded items such as driven pile and grouted pile anchors no shallower than 15
feet (approximately 5 meters) below mudline to avoid exposure in the future due to storms,
scouring, and other uses. Final site clearance will be verified by a trawling contractor to ensure
compliance with Bureau of Ocean Energy Management (BOEM)/Bureau of Safety and
Environmental Enforcement (BSEE) requirements and to ensure complete removal of
infrastructure.
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BMP-25: If the proposed Project cannot avoid targets identified as potentially significant cultural
resources, then further investigations will be required to determine if these targets represent
potential historic properties. If the targets are identified as historic properties, an appropriate
treatment plan will need to be developed and implemented prior to construction.

BMP-26: Delfin LNG has developed an Unanticipated Discoveries Plan for the offshore components
of the proposed Project (Appendix M). This plan will be reviewed by the Louisiana State Historic
Protection Office (SHPO), Texas SHPO, and BOEM. All proposed Project construction, operation,
and decommissioning personnel shall be familiar with the plan and the steps that Delfin LNG has
agreed to follow in the event of the discovery of a significant cultural resource including human
remains.

BMP-27: Delfin LNG commits to the zone of avoidance (ZA) with respect to the magnetic anomalies
at the proposed Port site and the positive sonar contacts at the proposed WC 167 bypass to avoid
impacts on cultural resources during the installation and decommissioning phases of the proposed
Port.

BMP-28: Siting the proposed Port in a location with limited oil and gas activity and without unique
fishing or recreational properties or significant sediment resources will minimize impacts on ocean
uses and marine traffic.

BMP-29: Siting the proposed Port more than 37 nautical miles from the Louisiana shore will prevent
land-based viewers from having their viewshed impaired by the proposed Project.

BMP-30: The Delfin LNG Port Operations Manual (Appendix K) outlines the procedures and
mitigation measures that will be in place for the proposed Port, including establishment of Safety
Zones, Areas to Be Avoided (ATBAs), and No Anchoring Areas (NAAs) around each FLNGV
(see Section 5), as well as other navigational aids.

BMP-31: If required by USCG, Delfin LNG will have selected construction and installation vessels
make periodic very high frequency radio broadcasts advising nearby mariners of construction
activities and the presence of any temporary safety zones.

BMP-32: Delfin LNG will communicate with the USCG, USACE, and Federal and State pilots in the
region (Lake Charles Pilots Association and Sabine Pilots) to provide information concerning
proposed Project construction and installation activities.

BMP-33: Notice to Mariners will be issued to provide wide notice of the temporary safety zone
established during installation and commissioning of the proposed Project.

BMP-34: Delfin LNG will minimize fugitive emissions through proper piping design, good work
practices, and the implementation of a leak detection and repair (LDAR) program.

BMP-35: Delfin LNG will minimize air emissions from marine vessels during construction through
the operation and maintenance of wvessels’ engines in accordance with manufacturer
recommendations. Delfin LNG will maintain and operate engines in accordance with recommended
manufacturer operation and maintenance procedures.

BMP-36: Delfin LNG will install turbines for use aboard the FLNGVs equipped with dry low nitrogen
oxide (NOx) burners to minimize emissions of NO.

BMP-37: Delfin LNG will minimize emissions of all other pollutants from the turbines through firing
with natural gas during routine operations, use of low sulfur fuel, and implementation of good
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combustion practices. Delfin LNG will be in compliance with USEPA and North American
Emission Control Area requirements, as well as New Source Performance Standards Subpart 1111
to minimize air emission from the emergency generator and fire pump engines aboard the proposed
FLNGVs.

BMP-38: Delfin LNG will minimize emissions from acid gas thermal oxidizers through the use of low
NOx burners, natural gas fuel, and good combustion practices.

BMP-39: Delfin LNG will minimize emissions of all pollutants from the proposed FLNGVS’ flares
through the use of good combustion practices.

BMP-40: Delfin LNG will limit greenhouse gas (GHG) and fugitive emissions through the use of best
available control technology (BACT) controls, including waste heat recovery for the FLNGV
power generation turbines, and implementation of a LDAR program. These required air emissions
controls will be described in the proposed Project’s Clean Air Act (CAA) permit issued by USEPA
Region 6.

BMP-41: Delfin LNG will minimize fugitive emissions through proper piping design, good work
practices, and the implementation of a LDAR program. Delfin LNG will further limit GHG
emissions through the use of BACT controls, including waste heat recovery for the FLNGV power
generation turbines. These required air emissions controls will be described in the proposed
Project’s CAA permit issued by USEPA Region 6.

BMP-42: All Project-related activities will comply with Federal regulations to control noise generated
from vessels associated with the proposed Project.

BMP-43: During construction, Delfin LNG will implement various procedure measures, including
“soft starts.” Prior to operating at full capacity, Delfin LNG will implement a “soft start” with
several initial hammer strikes at less than full capacity (i.e., approximately 40-60 percent energy
levels) with no less than a 1-minute interval between each strike.

BMP-44: Delfin LNG will ensure that all equipment has sound control devices no less effective than
those provided by the manufacturer.

BMP-45: Standard mitigations for marine mammal monitoring and BMPs will be in place during
construction, operation, and decommissioning. Any impacts resulting from Level A or Level B
noise will be addressed with an Incidental Harassment Authorization from the Applicant.

BMP-46: During construction and restoration, Delfin LNG will implement Delfin LNG’s Wetland and
Waterbody Construction and Mitigation Procedures (Appendix F) to avoid, minimize, and mitigate
potential impacts.

BMP-47: During construction, Delfin LNG will implement its Spill Prevention and Response Plan for
Construction (Appendix O) to prevent spills, leaks, and other releases of hazardous materials that
could impact onshore water quality. Delfin LNG will also implement its Storm Water Pollution
Prevention Plan (SWPPP) (Appendix O) to minimize impacts on surface waters. Delfin LNG will
conduct all work in accordance with a Louisiana Pollutant Discharge Elimination System permit
for storm water and industrial waste water and will meet all provisions as provided in Louisiana
Administrative Code (LAC) 33:1X.2701, et seq.

BMP-48: Delfin LNG will adhere to measures described in the Delfin LNG Procedures (Appendix F)
and Federal Energy Regulatory Commission (FERC) Plan (FERC 2013). Delfin LNG will work
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with the USACE and other State and local agencies during the permitting process to ensure
wetlands are protected during construction and operation of the proposed Project.

BMP-49: Delfin LNG will minimize impacts to onshore water resources, including wetlands, by
locating the new community center on a parcel classified as “uplands” and away from wetland areas
to the extent possible. If wetland impacts cannot be avoided, impacts to wetlands will be minimized
and fully mitigated per the requirements of the LDNR and the USACE.

BMP-50: Delfin LNG will minimize impacts to onshore biological resources, including threatened and
endangered species, by locating the new community center away from areas that are designated as
unique habitat to threatened or endangered species or vital habitat to migratory birds.

BMP-51: Delfin LNG will conduct necessary monitoring, reseeding, fertilizing, or other measures
needed to re-establish a vegetative cover equivalent to similar adjacent areas.

BMP-52: Delfin LNG will use mechanical control of vegetation in the vicinity of waterbodies and will
prohibit the use of herbicides within 100 feet of waterbodies.

BMP-53: Delfin LNG will adhere to the Project-specific Noxious Plant Control Plan (Appendix P).
Delfin LNG will handle Chinese tallow tree, a noxious weed, per this plan, in order to mitigate the
spread of this disease at the proposed Delfin Onshore Facility (DOF).

BMP-54: Delfin LNG will conduct vegetation clearing and grading activities during the non-breeding
season for most avian species (October- February) to the extent practicable. Should grading or
clearing activities for the DOF need to be conducted in other months, Delfin LNG will consult with
the USFWS in advance to determine appropriate site-specific measures to minimize potential
impacts on birds.

BMP-55: To mitigate impacts on vegetation and potential wildlife habitat, Delfin LNG will restore and
revegetate all areas not used for DOF operations following the guidelines and BMPs in the FERC
Plan and Delfin LNG Procedures. Following construction, Delfin LNG will permanently stabilize
disturbed areas within the construction site by covering with crushed rock (or the equivalent) or
seeding with a grass that is compatible with the climate and easily maintained. If re-seeding of the
construction work areas cannot be completed immediately following construction, Delfin LNG will
mulch the disturbed areas and install appropriate erosion-control devices until final restoration and
seeding can be completed. Roads and parking areas that may be disturbed by construction will be
re-covered with crushed rock, concrete, or asphalt.

BMP-56: Delfin LNG will take all measures possible to minimize the amount of total lighting used on
the proposed terminal to that required for safety. Additionally, the amount of light will be
minimized during the height of the trans-migratory period for bird species. To reduce the disruptive
effects of lighting, all lighting at the terminal will be downshielded to keep the dispersion of light
to a minimum. The shields will prevent the lights from shining skyward, instead directing the light
to shine only on work areas. Shielded lighting has resulted in significant reductions in bird mortality
(Evans 2002; Orr et al. 2013). A heliport is planned for the proposed Project’s FLNGVSs; Delfin
LNG will install lighting on the heliport in accordance with USFWS guidelines for aviation safety
lights. These guidelines specify that only white or red strobe lights should be used at night and that
these strobes should be minimal in number, intensity, and number of flashes.

BMP-57: Delfin LNG will follow the recommendations of the FERC Plan (FERC 2013) and
Procedures to mitigate localized slope failure hazards.
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BMP-58: Should blasting be required for construction of the DOF, Delfin LNG will prepare and submit
a blasting plan for FERC review and approval prior to conducting any blasting activities.

BMP-59: Delfin LNG will adhere to the Project-specific FERC Plan (FERC 2013) and the Project-
specific Wetland and Waterbody Construction and Mitigation Procedures, with regard to the use
of appropriate erosion and sedimentation control measures during construction, until revegetation
occurs. Following restoration and cleanup, the disturbed areas will be monitored to maintain
erosion control structures and to repair any erosion.

BMP-60: If the proposed Project cannot avoid cultural resources identified as potentially eligible for
the NRHP, then further investigations will be required to determine if these qualify as historic
properties. If the cultural resources are identified as historic properties, an appropriate treatment
plan will need to be developed and implemented prior to construction.

BMP-61: Delfin LNG has developed an Unanticipated Discoveries Plan for the proposed DOF
(Appendix M). This plan will be reviewed by the Maritime Administration (MARAD) and
Louisiana SHPO. All proposed Project construction, operation, and decommissioning personnel
shall be familiar with the plan and the steps that Delfin LNG has agreed to follow in the event of
the discovery of a significant cultural resource including human remains.

BMP-62: Delfin LNG commits to evaluation of the extent of contamination, required avoidance
measures and the potential impact on existing cultural resources in developing response measures
to any Project-related upsets/accidents involving limited heavy hydrocarbons and debris.

BMP-63: Delfin LNG commits to implementation of a ‘no work area’ as identified in its site avoidance
plan for Site 16CM84.

BMP-64: Delfin LNG commits to making reasonable efforts to avoid or minimize damage to cultural
resources and to reporting the discovery of any previously unreported cultural resources to FERC
and the Louisiana SHPO, as described above. Delfin LNG further commits to preliminary
documentation of the cultural resource, avoidance of further damage, and cooperation with FERC
and the Louisiana SHPO to develop appropriate plans regarding the discovery.

BMP-65: In the event that human remains are discovered, Delfin LNG commits to stopping work and
following the Louisiana State guidelines outlined in the applicable portions of the Unmarked
Human Burial Sites Preservation Act (Louisiana Revised Statute [La. R.S.] 8:671-681) and the
Louisiana Historic Cemetery Preservation Act (La. R.S. 25:931-943).

BMP-66: Delfin LNG will coordinate with the Louisiana SHPO regarding the site selection process
for the new community center. If recommended by the Louisiana SHPO, a Phase 1 Cultural
Resource investigation will be conducted prior to final site selection to ensure no impacts to cultural
resources. Delfin LNG will also implement its Unanticipated Discoveries Plan (Appendix M)
should unknown cultural resources be discovered during construction of the community center.

BMP-67: All Project-related activities will comply with Federal, State, and local regulations to control
air emissions generated by construction and operation of the proposed DOF.

BMP-68: Delfin LNG will implement the following measures to minimize impacts on noise receptors
during construction:

e Perform construction during daytime hours when there is less sensitivity to sound;
e Locate stationary construction equipment away from noise receptors where feasible;
e Turn off idling equipment when not in use; and,
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o Install temporary acoustic barriers around stationary construction noise sources, as feasible.

BMP-69: The Project requires mitigation of noise emissions from many different sources in order to
meet its commitments regarding noise levels at noise sensitive areas (NSAs). Two primary noise
sources are the turbine air inlets and exhausts, with key elements of the noise mitigation strategy
including the use of silencers. Low-noise lube oil coolers will be installed. In addition, the
following key equipment components have been specified with acoustical building enclosures:

e gas turbines,
e gas compressors, and
e Waukesha generator.

Building enclosures are normally steel sandwich construction: a steel skin, mineral wool within the
wall section and a perforated metal interior wall for sound absorption. At a minimum, walls/roof
of the building should be constructed with exterior steel of 22 gauge and an interior layer of 4-inch-
thick unfaced fiberglass covered with 26-gauge steel perforated liner. The specification for the
compressor building and generator buildings will include noise criteria of 85 decibels (dBA) at
3 feet from the building for all penetrations.
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FERC Rec-1: Delfin LNG shall follow the construction procedures and mitigation measures described
in its applications and supplements (including responses to staff data requests) and as identified in
the environmental impact statement EIS, unless modified by the Order. Delfin LNG must:

e Request any modification to these procedures, measures, or conditions in a filing with the
Secretary of the Commission (Secretary);

o Justify each modification relative to site-specific conditions;

e Explain how that modification provides an equal or greater level of environmental protection
than the original measure; and

e Receive approval in writing from the Director of the Office of Energy Projects (OEP) before
using that modification.

FERC Rec-2: The Director of OEP has delegated authority to take whatever steps are necessary to
ensure the protection of all environmental resources during construction and operation of the
proposed Project. This authority shall allow:

e The modification of conditions of the Order; and

e The design and implementation of any additional measures deemed necessary (including stop-
work authority) to assure continued compliance with the intent of the environmental conditions
as well as the avoidance or mitigation of adverse environmental impact resulting from proposed
Project construction and operation.

FERC Rec-3: Prior to any construction, Delfin LNG shall file an affirmative statement with the
Secretary, certified by a senior company official, that all company personnel, environmental
inspectors (Els), and contractor personnel will be informed of the EI’s authority and have been or
will be trained on the implementation of the environmental mitigation measures appropriate to their
jobs before becoming involved with construction and restoration activities.

FERC Rec-4: The authorized facility location(s) shall be as shown in the EIS, as supplemented by filed
alignment sheets, and shall include all of the staff's recommended facility locations identified in
the EIS. As soon as they are available, and before the start of construction, Delfin LNG shall
file with the Secretary any revised detailed survey alignment maps/sheets at a scale not smaller than
1:6,000 with station positions for all facilities approved by the Order. All requests for modifications
of environmental conditions of the Order or site-specific clearances must be written and must
reference locations designated on these alignment maps/sheets.

Delfin LNG’s exercise of eminent domain authority granted under Natural Gas Act (NGA) section
7(h) in any condemnation proceedings related to the Order must be consistent with these authorized
facilities and locations. Delfin LNG’s right of eminent domain granted under NGA section 7(h)
does not authorize it to increase the size of its natural gas pipeline to accommodate future needs or
to acquire a right-of-way for a pipeline to transport a commodity other than natural gas.

FERC Rec-5: Delfin LNG shall file with the Secretary detailed alignment maps/sheets and aerial
photographs at a scale not smaller than 1:6,000 identifying all route realignments or facility
relocations, and staging areas, pipe storage yards, new access roads, and other areas that would be
used or disturbed and have not been previously identified in filings with the Secretary. Approval
for each of these areas must be explicitly requested in writing. For each area, the request must
include a description of the existing land use/cover type, documentation of landowner approval,
whether any cultural resources or federally listed threatened or endangered species would be
affected, and whether any other environmentally sensitive areas are within or abutting the area. All
areas shall be clearly identified on the maps/sheets/aerial photographs. Each area must be approved
in writing by the Director of OEP before construction in or near that area.
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This requirement does not apply to extra workspace allowed by FERC’s Upland Erosion Control,
Revegetation, and Maintenance Plan and/or minor field realignments per landowner needs and
requirements which do not affect other landowners or sensitive environmental areas such as
wetlands.

Examples of alterations requiring approval include all route realignments and facility location
changes resulting from:

implementation of cultural resources mitigation measures;

implementation of endangered, threatened, or special concern species mitigation measures;
recommendations by state regulatory authorities; and

Agreements with individual landowners that affect other landowners or could affect sensitive
environmental areas.

FERC Rec-6: Within 60 days of the acceptance of the authorization and before construction
begins, Delfin LNG shall file an Implementation Plan with the Secretary for review and written
approval by the Director of OEP. Delfin LNG must file revisions to the plan as schedules change.
The plan shall identify:

How Delfin LNG will implement the construction procedures and mitigation measures
described in its application and supplements (including responses to staff data requests),
identified in the EIS, and required by the Order;

How Delfin LNG will incorporate these requirements into the contract bid documents,
construction contracts (especially penalty clauses and specifications), and construction
drawings so that the mitigation required at each site is clear to onsite construction and
inspection personnel;

The number of Els assigned, and how the company will ensure that sufficient personnel are
available to implement the environmental mitigation;

Company personnel, including Els and contractors, who will receive copies of the appropriate
material;

The location and dates of the environmental compliance training and instructions Delfin LNG
will give to all personnel involved with construction and restoration (initial and refresher
training as the proposed Project progresses and personnel change), with the opportunity for
OEP staff to participate in the training session(s);

The company personnel (if known) and specific portion of Delfin LNG's organization having
responsibility for compliance;

The procedures (including use of contract penalties) Delfin LNG will follow if noncompliance
occurs; and

For each discrete facility, a Gantt or Program Evaluation Review Technique (PERT) chart (or
similar project scheduling diagram), and dates for:

the completion of all required surveys and reports;

the environmental compliance training of onsite personnel,
the start of construction; and

the start and completion of restoration.

©Oo0oo0oOo

FERC Rec-7: Delfin LNG shall employ at least one EI per construction spread. The El shall be:

Responsible for monitoring and ensuring compliance with all mitigation measures required by
the Order and other grants, permits, certificates, or other authorizing documents;
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Responsible for evaluating the construction contractor's implementation of the environmental
mitigation measures required in the contract (see condition 6 above) and any other authorizing
document;

Empowered to order correction of acts that violate the environmental conditions of the Order,
and any other authorizing document;

A full-time position, separate from all other activity inspectors;

Responsible for documenting compliance with the environmental conditions of the Order, as
well as any environmental conditions/permit requirements imposed by other federal, state, or
local agencies; and

Responsible for maintaining status reports.

FERC Rec-8: Beginning with the filing of its Implementation Plan, Delfin LNG shall file updated
status reports with the Secretary on a monthly basis until all construction and restoration activities
are complete. On request, these status reports will also be provided to other federal and state
agencies with permitting responsibilities. Status reports shall include:

An update on Delfin LNG’s efforts to obtain the necessary federal authorizations;

The construction status of the proposed Project, work planned for the following reporting
period, and any schedule changes for stream crossings or work in other environmentally-
sensitive areas;

A listing of all problems encountered and each instance of noncompliance observed by the
EI(s) during the reporting period (both for the conditions imposed by the Commission and any
environmental conditions/permit requirements imposed by other federal, state, or local
agencies);

A description of the corrective actions implemented in response to all instances of
noncompliance, and their cost;

The effectiveness of all corrective actions implemented:;

A description of any landowner/resident complaints which may relate to compliance with the
requirements of the Order, and the measures taken to satisfy their concerns; and

Copies of any correspondence received by Delfin LNG from other federal, state, or local
permitting agencies concerning instances of noncompliance, and Delfin LNG’s response.

FERC Rec-9: Prior to receiving written authorization from the Director of OEP to commence
construction of any Proposed Project facilities, Delfin LNG shall file with the Secretary
documentation that it has received all applicable authorizations required under federal law (or
evidence of waiver thereof).

FERC Rec-10: Delfin LNG must receive written authorization from the Director of OEP before
placing the proposed Project into service. Such authorization will only be granted following a
determination that rehabilitation and restoration of the right-of-way and other areas affected by the
proposed Project are proceeding satisfactorily.

FERC Rec-11: Within 30 days of placing the authorized facilities in service, Delfin LNG shall file
an affirmative statement with the Secretary, certified by a senior company official:

That the facilities have been constructed in compliance with all applicable conditions, and that
continuing activities will be consistent with all applicable conditions; or

Identifying which of the conditions in the Order Delfin LNG has complied with or will comply
with. This statement shall also identify any areas affected by the proposed Project where
compliance measures were not properly implemented, if not previously identified in filed status
reports, and the reason for noncompliance.



Port Delfin LNG Agency Recommendations

FERC Rec-12: Delfin LNG shall not begin construction of the DOF facilities and/or use of staging,
storage, or temporary work areas and new or to-be-improved access roads until:

e Delfin LNG files with the Secretary:

0 remaining cultural resources survey report(s);
o0 site evaluation report(s) and avoidance/treatment plan(s), as required; and
0 comments on the cultural resources reports and plans from the Louisiana SHPO.

e The Advisory Council on Historic Preservation is afforded an opportunity to comment if
historic properties would be adversely affected; and

e The FERC staff reviews and the Director of OEP approves the cultural resources reports and
plans, and notifies Delfin LNG in writing that treatment plans/mitigation measures (including
archaeological data recovery) may be implemented and/or construction may proceed.

All materials filed with the Commission containing location, character, and ownership
information about cultural resources must have the cover and any relevant pages therein clearly
labeled in bold lettering: “CONTAINS PRIVILEGED INFORMATION - DO NOT
RELEASE.”

FERC Rec-13: Delfin LNG shall file a noise survey with the Secretary no later than 60 days after
placing the DOF Compressor Station in service. If a full load condition noise survey is not possible,
Delfin LNG shall provide an interim survey at the maximum possible horsepower load and provide
the full load survey within 6 months. If the noise attributable to the operation of all of the
equipment at the DOF Compressor Station under interim or full horsepower load conditions
exceeds an L, of 55 dBA at any nearby NSAs, Delfin LNG shall file a report on what changes are
needed and shall install the additional noise controls to meet the level within 1 year of the in-
service date. Delfin LNG shall confirm compliance with the above requirement by filing a second
noise survey with the Secretary no later than 60 days after it installs the additional noise controls.



	Volume I
	COVER
	Title Page
	Abstract
	EXECUTIVE SUMMARY
	Introduction
	Description of the Proposed Action
	Public Involvement
	Alternatives Considered
	Proposed Project Impacts
	Water Resources
	Biological Resources
	Essential Fish Habitat
	Geological Resources
	Cultural Resources
	Ocean Use, Land Use, Recreation, and Visual Resources
	Transportation
	Air Quality
	Noise
	Socioeconomics
	Safety
	Cumulative Impacts


	Table of Contents
	List of Appendices
	List of Tables
	List of Figures
	Quick Reference
	List of Acronyms and Abbreviations
	1.0 INTRODUCTION
	Figure 1-1. Project Location Map
	1.1 Deepwater Port Regulatory Criteria
	1.1.1 LNG Export Authorization

	1.2 Purpose and Need
	1.3 Scope and Organization of the Final EIS
	1.4 Public Review and Comment
	1.5 Permits, Approvals, and Regulatory Requirements
	1.5.1 Provisions of the Endangered Species Act (ESA)
	1.5.2 Provisions of Magnuson-Stevens Fishery Conservation and Management Act 
	Table 1.5-1. Major Permits, Approvals, and Consultations for Natural Gas Deepwater Ports
	1.5.3 Provisions of the Marine Mammal Protection Act 
	1.5.4 Provisions of the National Historic Preservation Act 
	1.5.5 Marine Protection, Research, and Sanctuaries Act 
	1.5.6 Coastal Zone Management Act 
	1.5.7 Clean Water Act 
	1.5.8 Clean Air Act 
	1.5.8.1 New Source Review/Prevention of Significant Deterioration 
	1.5.8.2 Title V Permits
	1.5.8.3 General Conformity

	1.5.9 Migratory Bird Treaty Act 
	1.5.10 Bald and Golden Eagle Protection Act 
	1.5.11 Oil Pollution Act
	1.5.12 Archeological Resources Protection Act 
	1.5.13 Native American Graves Protection and Repatriation Act 


	2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES
	2.1 Introduction
	2.2 Detailed Description of the Proposed Action
	2.2.1 Lease Blocks and Overall Site Plan
	Table 2.2-1. Lease Block Information

	2.2.2 Existing Pipeline Infrastructure
	2.2.2.1 Former UTOS Pipeline
	2.2.2.2 Existing HIOS Pipeline

	2.2.3 WC 167 Offshore Manifold Platform Bypass
	2.2.4 Pipeline Laterals
	2.2.5 Mooring Systems
	2.2.5.1 FLNGV Mooring System
	Figure 2.2-1. General Arrangement of the Tower Yoke Mooring System
	Figure 2.2-2. Floating Liquefied Natural Gas Vessel on a Tower Yoke Mooring System

	2.2.5.2 Offloading Mooring
	Figure 2.2-3. Side-by-Side Mooring Plan, 3.0 MMtpa FLNGV New-Build Hull with LNGC

	2.2.5.3 Service Vessel Mooring

	2.2.6 Floating LNG Vessels
	Figure 2.2-4. Artist’s Rendering of Port Delfin Layout

	2.2.7 LNG Carriers
	Table 2.2-2. Offloading Sequence

	2.2.8 Onshore Facilities
	2.2.8.1 Meter Station
	2.2.8.2 Compressor Station
	2.2.8.3 UTOS Onshore Pipeline
	2.2.8.4 Gas Supply Header

	2.2.9 Construction and Installation
	2.2.9.1 Offshore Facilities
	Table 2.2-3. Moored Vessel Operations and Anchor Activity
	Table 2.2-4. Pipeline Lateral and WC 167 Bypass Impacts
	Table 2.2-5. TYMS Installation Impacts

	2.2.9.2 Delfin Onshore Facility
	Figure 2.2-5. Typical Pipeline Construction Sequence


	2.2.10 Operations
	2.2.10.1 Offshore Facilities
	Figure 2.2-6. FLNGV Liquefaction Technology

	2.2.10.2 Delfin Onshore Facility

	2.2.11 Decommissioning
	2.2.12 Best Management Practices

	2.3 Alternatives
	Table 2.3-1. Summary of Alternatives Considered
	2.3.1 Alternative Deepwater Port Designs
	Table 2.3-2. Environmental Evaluation of the Proposed Deepwater Port Design Alternatives
	2.3.1.1 Alternative Deepwater Port Design Evaluation
	2.3.1.2 Alternative Deepwater Port Design Conclusions

	2.3.2 Alternative LNG Liquefaction Technologies
	2.3.3 Alternative Cooling Media
	2.3.4 Alternative Pipeline Routes
	Figure 2.3-1. Tier 1 Siting Criteria 
	2.3.4.1 Capacity
	2.3.4.2 Alternative Pipeline Route Conclusions

	2.3.5 Alternative Port Locations
	2.3.5.1 Siting Considerations
	Figure 2.3-2. Tier 2 Siting Criteria
	Figure 2.3-3. Alternative Deepwater Port Locations (Part 1 of 2)
	Figure 2.3-4. Alternative Deepwater Port Locations (Part 2 of 2)

	2.3.5.2 Deepwater Port Location Alternatives Conclusions

	2.3.6 Alternative Use of the Existing WC 167 Offshore Manifold Platform
	2.3.7 Alternative Mooring Systems
	2.3.7.1 Permanent Mooring System
	2.3.7.2 Disconnectable Mooring System

	2.3.8 Alternative Anchoring Methods
	2.3.8.1 Alternative Anchoring Methods
	2.3.8.2 Impacts from Alternative Anchoring Methods 
	2.3.8.3 Alternative Anchoring Methods Conclusions

	2.3.9 Alternative DOF Locations
	Figure 2.3-5. Alternative Delfin Onshore Facility (DOF) Sites (Part 1 of 2)
	Figure 2.3-6. Alternative Delfin Onshore Facility (DOF) Site (Part 2 of 2)

	2.3.10 No Action Alternative
	2.3.11 Energy Alternatives

	2.4 Identification of the Agencies’ Preferred Alternative

	3.0 AFFECTED ENVIRONMENT
	3.1 Introduction
	3.2 Offshore Water Resources
	3.2.1 Definition of the Resource
	3.2.2 Laws and Regulations
	3.2.3 Required Permits
	3.2.4 Existing Threats
	Table 3.2-1. Hydrographic and Nutrient Data from Oceanographic Stations near the Proposed Project Area 

	3.2.5 Existing Conditions
	3.2.5.1 Physical Oceanography
	Bathymetry
	Wave Action
	Tides
	Winds
	Currents
	Figure 3.2-1. Currents in the Gulf of Mexico


	3.2.5.2 Coastal Environment
	3.2.5.3 Marine Environment
	3.2.5.4 Water Quality Sampling
	Figure 3.2-2. Bypass and Lateral Sample Locations
	Table 3.2-2. Detected Compounds and Elements in Marine Waters at Bypass and Lateral Sampling Locations
	Table 3.2-3. In Situ Specific Conductivity, pH, Salinity, Temperature, and Dissolved Oxygen Measurements 



	3.3 Offshore Biological Resources
	3.3.1 Definition of the Resource 
	3.3.2 Laws and Regulations
	3.3.3 Required Permits
	3.3.4 Existing Threats
	3.3.5 Offshore Threatened and Endangered Species
	Table 3.3-1. Gulf of Mexico Marine Mammal Summary with Likelihood of Occurrence 
	3.3.5.1 Marine Mammals
	Sei Whale
	Fin Whale
	Blue Whale
	Humpback Whale 
	North Atlantic Right Whale
	Sperm Whale
	Bryde’s Whale

	3.3.5.2 Sea Turtles
	Table 3.3-2. Endangered Species Act–Listed Sea Turtle Species in the Northern Gulf of Mexico
	Loggerhead Sea Turtle 
	Figure 3.3-1. Loggerhead Sea Turtle Critical Habitat

	Green Sea Turtle 
	Hawksbill Sea Turtle 
	Kemp’s Ridley Sea Turtle 
	Leatherback Sea Turtle 

	3.3.5.3 Birds
	3.3.5.4 Fish
	Gulf Sturgeon 
	Smalltooth Sawfish 


	3.3.6 Marine Protected Areas
	Figure 3.3-2. Gulf Sturgeon Critical Habitat Near the Proposed Port Delfin LNG Project

	3.3.7 Marine Mammals
	Atlantic Spotted Dolphin 
	Figure 3.3-3. Marine Protected Areas (MPAs) Near the Proposed Project
	Bottlenose Dolphin 


	3.3.8 Coastal, Marine, and Migratory Birds
	Table 3.3-3. Gulf of Mexico Seabird Summary

	3.3.9 Marine Vegetative Communities
	3.3.10 Benthic Resources
	Figure 3.3-4. Artificial and Coral Reefs Near the Proposed Port Delfin LNG Project

	3.3.11 Plankton
	Table 3.3-4. Seasonability and Peak Seasonal Occurrence of Larval Fishes (<10 mm standard length)

	3.3.12 Fisheries Resources
	3.3.12.1 Managed Fisheries
	3.3.12.2 Commercial Fisheries
	Table 3.3-5. Commercial Fisheries Landings and Values for the Gulf of Mexico and Louisiana (2004 to 2013)

	3.3.12.3 Recreational Fisheries
	Table 3.3-6. Recreational Fishing Effort, Landings, and Releases in Louisiana and Texas from the Gulf of Mexico (2004 to 2013)



	3.4 Essential Fish Habitat
	Figure 3.4-1. Atlantic Bluefin Tuna EFH and Habitat Area of Particular Concern Near the Proposed Port Delfin LNG Project
	3.4.1 Definition of the Resource 
	3.4.2 Laws and Regulations
	3.4.3 Required Permits
	3.4.4 Existing Threats
	3.4.5 Categories of EFH by Life Stage of Managed Species
	3.4.5.1 Managed Species with EFH in Project Area
	Table 3.4-1. Fisheries with Essential Fish Habitat in the Proposed Project Area

	3.4.5.2 Coastal Migratory Pelagics
	Table 3.4-2. Coastal Migratory Pelagics EFH 
	Figure 3.4-2. Coastal Migratory Pelagics Essential Fish Habitat within the Proposed Project Area

	3.4.5.3 Reef Fish
	Table 3.4-3. EFH for Various Life States of Selected Reef Fishes 
	Figure 3.4-3. Reef Fish Essential Fish Habitat within the Proposed Project Area

	3.4.5.4 Shrimp
	Table 3.4-4. EFH for Brown and White Shrimp 

	3.4.5.5 Highly Migratory Species
	3.4.5.6 Eggs and Larvae within the Proposed Project Area
	Figure 3.4-4. Shrimp Essential Fish Habitat within the Proposed Project Area
	Table 3.4-5. Peak Seasonal Occurrence of Larval Fishes for Select Managed Species in the Northern Gulf of Mexico
	Figure 3.4-5. SEAMAP Stations within the Proposed Project’s Area of Interest



	3.5 Offshore Geologic Resources
	3.5.1 Definition of the Resource
	3.5.2 Laws and Regulations
	3.5.3 Required Permits
	3.5.4 Existing Threats
	3.5.5 Existing Conditions
	3.5.5.1 Regional Geology
	3.5.5.2 Local Geology and Sediment Characteristics
	Table 3.5-1. Geotechnical Core Summary

	3.5.5.3 Geophysical Investigation
	Table 3.5-2. Summary of Grain Size Descriptions of Collected Cores from Bypass Segment (N–2) and Lateral Locations (N–12) 

	3.5.5.4 Geologic Hazards
	Table 3.5-3. Natural Subsurface Hazards Summary
	Faults and Seismicity
	Figure 3.5-1. Earthquake Probability

	Salt Diapirs and Karst Deposits
	Natural Gas
	Man-made Features/Paleontological Resources

	3.5.5.5 Mineral Resources
	3.5.5.6 Marine Sediment Quality
	Figure 3.5-2. Dissolved Oxygen within the Northern Gulf of Mexico Near the Proposed Port Delfin LNG Project



	3.6 Offshore Cultural Resources
	3.6.1 Definition of the Resource
	3.6.2 Required Permits
	3.6.3 Laws and Regulations
	3.6.4 Existing Threats
	3.6.5 Existing Conditions
	3.6.5.1 Cultural Context
	3.6.5.2 Offshore Cultural Resources Assessment


	3.7 Ocean Uses, Offshore Recreation, and Offshore Visual Resources
	3.7.1 Definition of the Resource
	3.7.2 Laws and Regulations
	3.7.3 Required Permits
	3.7.4 Existing Threats
	3.7.5 Ocean Uses
	Figure 3.7-1. Existing LNG Infrastructure in the Proposed Project Area

	3.7.6 Offshore Recreation Resources
	3.7.6.1 Recreational Fishing and Boating
	Figure 3.7-2. Fishing Sites and Activity Near the Proposed Project Area
	Figure 3.7-3. The Pilot Station in Cameron, LA (left) and Venice Marina (right) – One of the Top Recreational Fishing Ports in the United States

	3.7.6.2 Artificial Reefs and Scuba Diving 
	3.7.6.3 Cruise Ships

	3.7.7 Offshore Visual Resources

	3.8 Offshore Transportation
	3.8.1 Definition of the Resource
	3.8.2 Laws and Regulations
	3.8.3 Required Permits
	3.8.4 Existing Threats
	3.8.5 Existing Conditions
	3.8.5.1 Commercial and Recreational Boating Traffic
	Table 3.8-1. Recreational Saltwater Fishing in Louisiana State Inland and Territorial Seas and the Exclusive Economic Zone (2004 to 2013) 
	Table 3.8-2. Recreational Fishing Effort, Landings, and Releases in Louisiana and Texas from the Gulf of Mexico (2004 to 2013)

	3.8.5.2 Commercial Shipping Traffic
	Table 3.8-3. Nearby Gulf of Mexico Ports Ranked Among the Top 150 U.S. Ports by Cargo Tonnage

	3.8.5.3 Existing Traffic Lanes and Navigation
	Figure 3.8-1. Commercial Vessel Transit Density, One-Year Period: 2013



	3.9 Offshore Air Quality
	3.9.1 Definition of the Resource
	3.9.2 Laws and Regulations
	3.9.3 Required Permits
	3.9.4 Existing Threats
	3.9.5 Existing Conditions
	3.9.5.1 Regional Climate
	3.9.5.2 Existing Ambient Air Quality
	Table 3.9-1. Background Ambient Air Quality and Ambient Air Quality Standards

	3.9.5.3 Greenhouse Gases and Climate Change
	GHG Regulations



	3.10 Offshore Noise
	3.10.1 Definition of the Resource
	Table 3.10-1. A-Weighted Sound Levels for Some Common Airborne Sounds A-Weighted Level (dBA)
	Figure 3.10-1. Underwater Sound Descriptors

	3.10.2 Laws and Regulations
	3.10.3 Required Permits
	3.10.4 Existing Threats
	3.10.4.1 Underwater Noise Regulatory Criteria
	Table 3.10-2. Summary of NOAA Fisheries MMPA Criteria

	3.10.4.2 NOAA Fisheries Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammals
	Table 3.10-3. Marine Mammal Functional Hearing Groups from NOAA Fisheries Guidance
	Table 3.10-4. Proposed PTS and TTS SEL Criteria for Marine Mammals 

	3.10.4.3 Noise Exposure Criteria for Sea Turtles and Fish
	Table 3.10-5. Underwater Noise Criteria for Sea Turtles
	Table 3.10-6. Underwater Pile Driving Noise Criteria for Fish


	3.10.5 Existing Conditions

	3.11 Onshore Water Resources
	3.11.1 Definition of the Resource
	3.11.2 Laws and Regulations
	3.11.3 Required Permits
	3.11.4 Existing Threats
	3.11.5 Existing Conditions
	3.11.5.1 Surface Water Resources
	Table 3.11-1. Waterbodies Within and Adjacent to the Proposed DOF in Cameron Parish, Louisiana
	Surface Water Classification and Quality
	Contaminated Sediments and Water Use

	3.11.5.2 Wetlands
	3.11.5.3 Groundwater Resources
	3.11.5.4 Floodplains


	3.12 Onshore Biological Resources
	3.12.1 Definition of the Resource
	3.12.2 Laws and Regulations
	3.12.3 Required Permits
	3.12.4 Existing Threats
	3.12.5 Onshore Threatened and Endangered Species
	3.12.5.1 Birds 
	Table 3.12-1. ESA-Listed Bird Species Occurring in Coastal Habitats of the Northern Gulf of Mexico
	Table 3.12-2. Federally Listed and State-Listed Threatened and Endangered Bird Species in Cameron Parish
	Piping Plover 
	Red Knot
	Figure 3.121. Piping Plover Critical Habitat near the Proposed DOF (USFWS 2015c)



	3.12.6 Terrestrial Mammals (Non-Endangered)
	3.12.7 Avian Resources
	3.12.7.1 Migratory Bird Treaty Act
	Table 3.12-3. Migratory Birds Potentially Occurring at the Proposed DOF


	3.12.8 Upland Vegetation
	Figure 3.12-2. Proposed DOF Land Cover
	Table 3.12-4. Vegetative Cover Types within the Proposed DOF Footprint

	3.12.9 Aquatic Resources

	3.13 Onshore Geological Resources
	3.13.1 Definition of the Resource
	3.13.2 Laws and Regulations
	3.13.3 Required Permits
	3.13.4 Existing Threats
	3.13.5 Existing Conditions
	3.13.5.1 Soil Characteristics
	Hackberry Loamy Fine Sand
	Hackberry-Mermentau Complex, Gently Undulating
	Prime Farmland Soils, Croplands, and Residential Areas
	Table 3.13-1. Soils at the Proposed Project Site
	Table 3.13-2. Soils Limitations at the Proposed Project Site


	3.13.5.2 Geologic Hazards
	Table 3.13-3. Natural Subsurface Hazards Summary
	Faults and Seismicity
	Figure 3.13-1. Probabilistic Seismic Hazard of Peak Ground Acceleration

	Soil Liquefaction
	Tsunami
	Ground Subsidence
	Flooding
	Figure 3.13-2. Mean Sea Level Trend Station 8770570 Sabine Pass, Texas

	Erosion and Landslides
	Blasting

	3.13.5.3 Mineral Resources


	3.14 Onshore Cultural Resources
	3.14.1 Definition of the Resource
	3.14.2 Laws and Regulations
	3.14.3 Required Permits
	3.14.4 Existing Threats
	3.14.5 Existing Conditions
	3.14.5.1 Cultural Context
	3.14.5.2 Onshore Cultural Resources Assessment


	3.15 Land Uses, Onshore Recreation, and Onshore Visual Resources
	3.15.1 Definition of the Resource
	3.15.2 Laws and Regulations
	3.15.3 Required Permits
	3.15.4 Existing Threats
	3.15.5 Land Uses
	3.15.6 Onshore Recreation Resources
	3.15.7 Onshore Visual Resources

	3.16 Onshore Air Quality
	3.16.1 Definition of the Resource
	3.16.2 Laws and Regulations
	3.16.3 Required Permits
	3.16.4 Existing Threats
	3.16.5 Existing Conditions
	3.16.5.1 Regional Climate
	3.16.5.2 Existing Ambient Air Quality
	Table 3.16-1. Background Ambient Air Quality and Ambient Air Quality Standards

	3.16.5.3 Greenhouse Gases
	GHG Regulations



	3.17 Onshore Noise
	3.17.1 Definition of the Resource
	3.17.2 Laws and Regulations
	Table 3.17-1. A-Weighted Sound Levels for Some Common Airborne Sounds A-Weighted Level (dBA)

	3.17.3 Required Permits
	3.17.4 Existing Threats
	3.17.5 Existing Conditions
	Table 3.17-2. Ambient Sound Level Survey Results


	3.18 Socioeconomics
	3.18.1 Definition of the Resource
	3.18.2 Laws and Regulations
	3.18.3 Required Permits
	3.18.4 Existing Threats
	3.18.5 Existing Conditions – Offshore
	3.18.5.1 Marine-Based Tourism and Recreation
	3.18.5.2 Recreational Fisheries and Boating
	Figure 3.18-1. Socioeconomic Impact Area

	3.18.5.3 Commercial Fisheries
	Table 3.18-1. Commercial Fishing Industry Employment Statistics

	3.18.5.4 Marine Commerce and Shipping
	3.18.5.5 Other Offshore Resources
	Figure 3.18-2. Existing Channels and Fairways in the Proposed Project Area


	3.18.6 Existing Conditions – Onshore
	3.18.6.1 Population and Demographics
	Table 3.18-2. Population Summary (2010 to 2014)

	3.18.6.2 Housing
	Table 3.18-3. Existing Housing Conditions, 2010 to 2014 Five-Year American Community Survey Estimates
	Table 3.18-4. Hotels/Motels and RV Parks in the Proposed Project Area

	3.18.6.3 Employment and Income
	Table 3.18-5. Labor Force Statistics in the Proposed Project Area (2014)
	Table 3.18-6. Occupations in the Proposed Project Area

	3.18.6.4 Land-Based Recreation and Tourism
	3.18.6.5 Public Services
	Table 3.18-7. Public Services in the Proposed Project Area

	3.18.6.6 Environmental Justice Analysis
	Table 3.18-8. Race, Ethnicity, and Poverty Levels, 2010-2014 American Community Survey 5-Year Estimates




	4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ACTION ALTERNATIVES
	4.1 Introduction
	Long-Term or Short-Term
	Negligible, Minor, Moderate, or Major
	Adverse or Beneficial
	Direct or Indirect
	4.1.1 Evaluation Criteria
	Table 4.1-1. Evaluation Criteria for Determining Environmental Consequences by Resource Area 

	4.1.2 Best Management Practices and Agency Recommendations Incorporated into the Applicant’s Proposed Action

	4.2 Offshore Water Resources
	4.2.1 Physical Oceanography
	4.2.1.1 Impacts of Construction
	4.2.1.2 Impacts of Operation 
	4.2.1.3 Impacts of Decommissioning

	4.2.2 Water Quality
	4.2.2.1 Impacts of Construction
	Mooring Platforms and Pipeline Construction
	Hydrostatic Testing 
	Accidental Spills and Releases

	4.2.2.2 Impacts of Operation 
	Pipeline Operations
	FLNGV Operational Withdrawals 
	Table 4.2-1. Water Balance for Withdrawals and Discharges for a Single and Four Operational FLNGVs

	FLNGV Operational Discharges
	Table 4.2-2. Marine Discharge Ports and Flow Rates for a Single FLNGV 
	Figure 4.2-1. Schematic of Overboard Port Locations on FLNGV (Over deck water curtain and fire water discharges are not depicted)

	Ballast Water Discharge
	Table 4.2-3. Ballast Water Discharge Characteristics for FLNGVs

	Bilge Water Discharges
	Table 4.2-4. Bilge Water Discharge Characteristics for FLNGVs

	Scrubber Water Discharges
	Table 4.2-5. Scrubber Water Discharge Characteristics for FLNGVs 

	Sanitary Discharges
	Table 4.2-6. Sanitary Water Discharge Characteristics for FLNGVs 

	Hazardous and Nonhazardous Deck Drains
	Table 4.2-7. Hazardous Deck Drains Discharge Characteristics for FLNGVs 

	Cooling Water 
	Table 4.2-8. Essential Generator Cooling Water Discharge Characteristics for FLNGVs 

	Reverse Osmosis Reject Water
	Table 4.2-9. Reverse Osmosis Reject Water Discharge Characteristics for FLNGVs

	Accidental Releases of Fuel, Oil, and Other Chemicals
	LNG Spills


	4.2.3 Impacts of Decommissioning 
	4.2.4 Impacts of Alternatives
	4.2.4.1 No Action Alternative
	4.2.4.2 Alternative Deepwater Port Designs
	4.2.4.3 Alternative Cooling Media 
	4.2.4.4 Alternative Pipeline Routes
	4.2.4.5 Alternative Port Locations
	4.2.4.6 Alternative Anchoring Systems

	4.2.5 Best Management Practices
	4.2.6 Recommendations and Conclusions
	Table 4.2-10. Summary of Impacts for Offshore Water Resources
	Table 4.2-10. Summary of Impacts for Offshore Water Resources (continued)


	4.3 Offshore Biological Resources
	4.3.1 Offshore Threatened and Endangered Species 
	Table 4.3-1. Impact Assessment Summary for Federal Threatened and Endangered Species in the ROI (Offshore)
	4.3.1.1 Threatened and Endangered Marine Mammals
	Impacts of Construction
	Table 4.3-2. Threshold Levels Used to Determine the Zone of Influence Radii for Cetaceans
	Figure 4.3-1. Noise Criteria Distances for Pile-Driving Noise Levels 
	Table 4.3-3. Estimated Distances to Cetacean Species Threshold Levels for a Mitigated 78-Inch Pile
	Table 4.3-4. Estimated Distances to Cetacean Species Threshold Levels for Construction Vessel Activities
	Figure 4.3-2. Noise Criteria Distances for Thruster Noise during Construction
	Table 4.3-5. Commercial Vessel Traffic Entering Nearby Ports in 2013
	Table 4.3-6. Construction Vessel Transit Information

	Impacts of Operation 
	Figure 4.3-3. Noise Criteria Distances for Vessel Operational Noise 
	Table 4.3-7. Estimated Distances to Cetacean Species Threshold Levels for Operational Vessel Activities

	Impacts of Decommissioning

	4.3.1.2 Threatened and Endangered Sea Turtles
	Impacts of Construction
	Table 4.3-8. Estimated Distances to Sea Turtle Threshold Levels during Construction

	Impacts of Operation 
	Table 4.3-9. Estimated Distances to Sea Turtle Threshold Levels for Vessel Thrusters during Operation

	Impacts of Decommissioning

	4.3.1.3 Threatened and Endangered Birds
	Impacts of Construction
	Impacts of Decommissioning

	4.3.1.4 Threatened and Endangered Fishes

	4.3.2 Marine Protected Areas
	4.3.3 Marine Mammals (Non-Endangered)
	4.3.3.1 Impacts of Construction
	4.3.3.2 Impacts of Operation
	4.3.3.3 Impacts of Decommissioning

	4.3.4 Coastal, Marine, and Migratory Birds
	4.3.4.1 Impacts of Construction
	Benthic Habitat
	Turbidity 
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Noise
	Vessel Traffic
	Ingestion of Marine Debris
	Entanglement
	Lighting

	4.3.4.2 Impacts of Operation 
	4.3.4.3 Impacts of Decommissioning

	4.3.5 Marine Vegetative Communities
	4.3.5.1 Impacts of Construction
	Construction Support Vessel Intake and Discharges
	Hydrostatic Test Water Discharge
	FLNGV Commissioning
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Vessel Traffic

	4.3.5.2 Impacts of Operation
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	LNG Spills

	4.3.5.3 Impacts of Decommissioning on Marine Vegetative Communities
	Vessel Intake and Discharges
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals


	4.3.6 Benthic Resources 
	4.3.6.1 Impacts of Construction on Benthic Resources
	Pipeline Construction
	Table 4.3-10. Summary of Studies Documenting Recovery of Soft Substrate Benthos to Equilibrium (Stage III) Community

	Mooring Structure Installation
	Small Fuel Spills during Construction 
	Soft-bottom Community 
	Hard-bottom Community (Mollusks and Crustaceans)

	4.3.6.2 Impacts of Operation on Benthic Resources
	Scour and Turbidity
	Routine Discharges
	Nonindigenous Species
	Chemical Spills during Operation
	Physical Disturbance of Soft-bottom Habitat 
	Hard-bottom Community (Mollusks and Crustaceans)

	4.3.6.3 Impacts of Decommissioning on Benthic Resources
	Soft-bottom Habitat Disturbance
	Hard-bottom Community (Mollusks and Crustaceans)


	4.3.7 Plankton
	4.3.7.1 Impacts of Construction on Plankton
	Turbidity 
	Construction Support Vessel Intake and Discharges
	Hydrostatic Test Water Discharge
	FLNGV Commissioning
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Lighting

	4.3.7.2 Impacts of Operation on Plankton
	Turbidity 
	Entrainment 
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	LNG Spills
	Planned and Unplanned Maintenance and Repair
	Lighting

	4.3.7.3 Impacts of Decommissioning on Plankton
	Turbidity 
	Entrainment
	Vessel Intake and Discharges
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Lighting


	4.3.8 Fisheries Resources
	4.3.8.1 Impacts of Construction on Fisheries
	Benthic Habitat
	Turbidity 
	Construction Support Vessel Intake and Discharges
	Hydrostatic Test Water Discharge
	FLNGV Commissioning
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Noise
	Vessel Traffic
	Ingestion of Marine Debris
	Entanglement 
	Lighting
	Alteration to Prey Species Abundance and Distribution

	4.3.8.2 Impacts of Operation on Fisheries
	Benthic Habitat
	Turbidity
	LNGC Ballast Water Discharge
	Routine Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	LNG Spills
	Planned and Unplanned Maintenance and Repair
	Noise
	Lighting
	Alteration to Prey Species Abundance and Distribution

	4.3.8.3 Impacts of Decommissioning on Fisheries 
	Support Vessel Intake and Discharges
	Accidental Releases of Fuel, Oil, and Other Chemicals
	Noise
	Vessel Traffic
	Alteration to Prey Species Abundance and Distribution


	4.3.9 Impacts of Alternatives
	4.3.9.1 No Action Alternative
	4.3.9.2 Alternative Deepwater Port Designs
	4.3.9.3 Alternative Cooling Media
	4.3.9.4 Alternative Pipeline Routes
	4.3.9.5 Alternative Port Locations
	4.3.9.6 Alternative Anchoring Systems
	Sediment Displacement and Increased Turbidity
	Fisheries Impacts
	Noise Impacts
	Decommissioning Impacts
	Bird Impacts
	Marine Mammal Impacts


	4.3.10 Best Management Practices
	4.3.11 Recommendations and Conclusions
	Table 4.3-11. Summary of Impacts for Offshore Biological Resources


	4.4 Essential Fish Habitat
	Table 4.4-1. Summary of Potential Impacts on EFH during Project Life Cycle
	4.4.1 Impacts of Construction
	4.4.1.1 Resuspension of Sediments/Turbidity
	4.4.1.2 Loss, Reduction, or Change of the Benthic Assemblage
	4.4.1.3 Impacts to Ichthyoplankton from Pipeline Hydrostatic Testing
	4.4.1.4 Small Spills from Support Vessels
	4.4.1.5 Effects of Construction Noise on Fish
	Pulsive Sounds
	Approach for Estimating Pile-Driving Noise Levels
	Reference Sound Source Levels
	Table 4.4-2. Estimated Sound Pressure Levels Produced by a 78-inch Steel Pile Calculated for Seven Propagation Distances a/ 

	Background Noise Levels
	Underwater Transmission Loss
	Attenuation to Effects Thresholds
	Table 4.4-3. Predicted Pile-Driving Noise Threshold Limits for Fish
	Figure 4.4-1. Pile-Driving Noise Levels for Fish
	Table 4.4-4. Threshold Levels Used To Determine the Zone of Influence Radii for Fish
	Table 4.4-5. Vessel Noise Impacts from Construction Activities
	Figure 4.4-2. Construction Vessel Noise Impacts on Fish

	Summary of Construction Noise Impacts
	Provision of Hard-Bottom Habitat
	Ingestion of Marine Debris


	4.4.2 Impacts of Operation 
	4.4.2.1 Nonindigenous Species
	4.4.2.2 Continuous Noise
	Table 4.4-6. Vessel Noise Impacts from Operational Activities
	Figure 4.4-3. Fish Noise Impacts from Vessel Operations

	4.4.2.3 Entrainment Impacts
	4.4.2.4 Conclusions

	4.4.3 Impacts of Decommissioning
	4.4.4 Impacts of Alternatives
	4.4.4.1 No Action Alternative
	4.4.4.2 Alternative Deepwater Port Designs
	4.4.4.3 Alternative Cooling Media
	4.4.4.4 Alternative Pipeline Routes
	4.4.4.5 Alternative Port Locations
	4.4.4.6 Alternative Anchoring Systems
	Sediment Displacement and Increased Turbidity
	Effects on Managed Fisheries
	Noise Impacts
	Decommissioning Impacts
	Anchor Alternatives Conclusions


	4.4.5 Best Management Practices
	4.4.6 Recommendations and Conclusions
	Table 4.4-7. Summary of Impacts for Essential Fish Habitat


	4.5 Offshore Geological Resources
	4.5.1 Impacts of Construction
	4.5.1.1 Bottom Sediment Disturbance
	4.5.1.2 Sediments

	4.5.2 Impacts of Operation 
	4.5.3 Impacts of Decommissioning 
	4.5.4 Impacts of Alternatives
	4.5.4.1 No Action Alternative
	4.5.4.2 Alternative Deepwater Port Designs
	4.5.4.3 Alternative Cooling Media
	4.5.4.4 Alternative Pipeline Routes
	4.5.4.5 Alternative Port Locations
	4.5.4.6 Alternative Anchoring Systems

	4.5.5 Best Management Practices
	4.5.6 Recommendations and Conclusions
	Table 4.5-1. Summary of Impacts for Offshore Geological Resources


	4.6 Offshore Cultural Resources
	4.6.1 Impacts of Construction 
	4.6.2 Impacts of Operation 
	4.6.3 Impacts of Decommissioning 
	4.6.4 Impacts of Alternatives
	4.6.4.1 No Action Alternative
	4.6.4.2 Alternative Deepwater Port Designs
	4.6.4.3 Alternative Cooling Media
	4.6.4.4 Alternative Pipeline Routes
	4.6.4.5 Alternative Port Locations
	4.6.4.6 Alternative Anchoring Systems

	4.6.5 Best Management Practices
	4.6.6 Recommendations and Conclusions
	Table 4.6-1. Summary of Impacts for Offshore Cultural Resources


	4.7 Ocean Use, Offshore Recreation, and Offshore Visual Resources
	4.7.1 Ocean Uses
	4.7.1.1 Impacts of Construction
	4.7.1.2 Impacts of Operations
	4.7.1.3 Impacts of Decommissioning

	4.7.2 Recreation Resources
	4.7.2.1 Impacts of Construction
	4.7.2.2 Impacts of Operations
	4.7.2.3 Impacts of Decommissioning

	4.7.3 Visual Resources
	4.7.3.1 Impacts of Construction
	4.7.3.2 Impacts of Operations
	4.7.3.3 Impacts of Decommissioning

	4.7.4 Impacts of Alternatives
	4.7.4.1 No Action Alternative
	4.7.4.2 Alternative Deepwater Port Design
	4.7.4.3 Alternative Cooling Media
	4.7.4.4 Alternative Pipeline Routes
	4.7.4.5 Alternative Port Locations
	4.7.4.6 Alternative Anchoring Systems

	4.7.5 Best Management Practices
	4.7.6 Recommendations and Conclusions
	Table 4.7-1. Summary of Impacts for Ocean Use, Recreation, and Visual Resources


	4.8 Offshore Transportation
	4.8.1 Impacts of Construction
	4.8.2 Impacts of Operation
	Figure 4.8-1. Typical LNGC Routes

	4.8.3 Impacts of Decommissioning
	4.8.4 Impacts of Alternatives
	4.8.4.1 No Action Alternative
	4.8.4.2 Alternative Port Design
	4.8.4.3 Alternative Cooling Media
	4.8.4.4 Alternative Pipeline Routes
	4.8.4.5 Alternative Port Locations
	4.8.4.6 Alternative Anchoring Systems

	4.8.5 Best Management Practices
	4.8.6 Recommendations and Conclusions
	Table 4.8-1. Summary of Impacts for Offshore Transportation


	4.9 Offshore Air Quality
	4.9.1 Impacts of Construction
	4.9.1.1 Construction Emissions
	Table 4.9-1. Proposed WC 167 Bypass, Subsea Lateral Pipeline, and TYMS Construction Emissions


	4.9.2 Impacts of Operation
	4.9.2.1 Operation Emissions
	Stationary Source Descriptions
	Stationary Source Emissions
	Table 4.9-2. Emissions from Initial Startup and Commissioning per FLNGV 
	Table 4.9-3. Potential Emissions for Annual Operations for One FLNGV 
	Table 4.9-4. Potential Emissions for Annual Operations for Four FLNGVs
	Table 4.9-5. Total Flaring Emissions from Liquefaction Train Restart Events per FLNGV – Year 1 
	Table 4.9-6. Total Flaring Emissions from Liquefaction Train Restart Events per FLNGV – Years 2-5
	Table 4.9-7. Potential Emissions for One Annual Heavy Weather Operation (Four FLNGVs)

	Mobile Source Emissions
	Table 4.9-8. Potential Emissions for Annual Operations of Mobile Sources


	4.9.2.2 Operational Air Quality Impacts
	Model Selection
	Operating Scenarios for Modeling
	Selection of Background Monitoring Data
	Receptor Locations
	Selection of Meteorological Data
	NO2 Modeling Approach
	Model Input Parameters
	Table 4.9-9. Model Input Parameters for Project Point Sources
	Table 4.9-10. Model Input Parameters for Offshore Platform Sources

	Summary of Results
	Table 4.9-11. Hoteling Scenario Results vs. PSD Class II Increments
	Table 4.9-12. Transit Scenario Results vs. PSD Class II Increments
	Table 4.9-13. Hoteling Scenario Results vs. NAAQS
	Table 4.9-14. Transit Scenario Results vs. NAAQS



	4.9.3 Impacts of Decommissioning
	4.9.4 General Conformity
	4.9.5 Greenhouse Gases and Climate Change
	4.9.5.1 Construction
	4.9.5.2 Operation
	Table 4.9-15. Operating GHG Emissions (Four FLNGVs) 

	4.9.5.3 Decommissioning
	4.9.5.4 Effects of Future Climate Change on Project Impacts

	4.9.6 Impacts of Alternatives
	4.9.6.1 No Action Alternative
	4.9.6.2 Alternative Deepwater Port Designs
	4.9.6.3 Alternative Cooling Media
	4.9.6.4 Alternative Pipeline Routes
	4.9.6.5 Alternative Port Locations
	4.9.6.6 Alternative Anchoring Methods

	4.9.7 Best Management Practices
	4.9.8 Recommendations and Conclusions
	Table 4.9-16. Summary of Impacts for Offshore Air Quality


	4.10 Offshore Noise
	4.10.1 Impacts of Construction
	Table 4.10-1. Airborne Noise Sources during Construction
	4.10.1.1 Airborne Construction Noise Impacts
	4.10.1.2 Underwater Construction Noise Impacts
	Continuous Noise
	Pulsive Sounds 


	4.10.2 Impacts of Operation
	4.10.2.1 Operation Activities
	Supply Vessels and Tugboats 
	Helicopter 
	FLNGV Operation 
	Table 4.10-2. Floating Liquefied Natural Gas Vessel Noise during Operation


	4.10.2.2 Airborne Operational Noise Impacts
	4.10.2.3 Underwater Operational Noise Impacts
	Continuous Noise
	Pulsive Sounds 

	4.10.2.4 Planned and Unplanned Maintenance and Repair

	4.10.3 Impacts of Decommissioning
	4.10.3.1 Airborne Decommissioning Noise Impacts
	4.10.3.2 Underwater Decommissioning Noise Impacts

	Impacts of Alternatives
	4.10.4.1 No Action Alternative
	4.10.4.2 Alternative Deepwater Port Designs
	4.10.4.3 Alternative Cooling Media
	4.10.4.4 Alternative Pipeline Routes
	4.10.4.5 Alternative Port Locations
	4.10.4.6 Alternative Anchoring Methods

	4.10.5 Best Management Practices
	4.10.6 Recommendations and Conclusions
	Table 4.10-3. Summary of Impacts for Offshore Noise


	4.11 Onshore Water Resources
	4.11.1 Surface Water Resources 
	4.11.2 Wetlands
	4.11.2.1 Construction and Operation Related Impacts to Wetlands

	Groundwater Resources
	4.11.4 Floodplains and Flooding
	4.11.5 Impacts of Alternatives
	4.11.5.1 No Action Alternative
	4.11.5.2 Alternative DOF Location
	4.11.5.3 Alternative Compressor Station Design

	4.11.6 Best Management Practices
	4.11.7 Recommendations and Conclusions
	Table 4.11-1. Summary of Impacts for Onshore Water Resources


	4.12 Onshore Biological Resources
	4.12.1 Onshore Threatened and Endangered Species
	Table 4.12-1. Impact Assessment Summary for Federal Threatened and Endangered Species in the Region of Influence (Onshore)
	4.12.1.1 Threatened and Endangered Birds
	Impacts of Construction
	Impacts of Operation
	Impacts of Decommissioning


	4.12.2 Terrestrial Mammals (Non-Endangered)
	4.12.2.1 Impacts of Construction
	4.12.2.2 Impacts of Operation
	4.12.2.3 Impacts of Decommissioning

	4.12.3 Avian Resources
	4.12.3.1 Impacts of Construction
	4.12.3.2 Impacts of Operation
	4.12.3.3 Impacts of Decommissioning

	4.12.4 Upland Vegetation
	4.12.4.1 Impacts of Construction
	Table 4.12-2. Acreage of Upland Vegetation within the Proposed DOF Footprint

	4.12.4.2 Impacts of Operation
	4.12.4.3 Impacts of Decommissioning

	4.12.5 Aquatic Resources
	4.12.5.1 Impacts of Construction
	Direct Loss of Wetlands
	Table 4.12-3. Acreage of Wetland Vegetation within the Proposed DOF Footprint 

	Stormwater and Sedimentation
	Fuel Spills 

	4.12.5.2 Impacts of Operation
	4.12.5.3 Impacts of Decommissioning

	4.12.6 Impacts of Alternatives
	4.12.6.1 No Action Alternative
	4.12.6.2 Alternative DOF Location
	4.12.6.3 Alternative Compressor Station Design

	4.12.7 Best Management Practices
	4.12.8 Recommendations and Conclusions
	Table 4.12-4. Summary of Impacts for Biological Resources 


	4.13 Onshore Geological Resources
	4.13.1 Impacts of Construction
	4.13.2 Impacts of Operation 
	4.13.3 Impacts of Decommissioning 
	4.13.4 Impacts of Alternatives
	4.13.4.1 No Action Alternative

	4.13.5 Best Management Practices
	4.13.6 Recommendations and Conclusions
	Table 4.13-1. Summary of Impacts for Geological Resources


	4.14 Onshore Cultural Resources
	4.14.1 Impacts of Construction 
	4.14.2 Impacts of Operation
	4.14.3 Impacts of Decommissioning 
	4.14.4 Impacts of Alternatives
	4.14.4.1 No Action Alternative
	4.14.4.2 Alternative DOF Location
	4.14.4.3 Alternative Compressor Station Design

	4.14.5 Best Management Practices
	4.14.6 Recommendations and Conclusions
	Table 4.14-1. Summary of Impacts for Cultural Resources


	4.15 Land Use, Onshore Recreation, and Onshore Visual Resources
	4.15.1 Land Uses
	4.15.1.1 Impacts of Construction
	4.15.1.2 Impacts of Operations
	4.15.1.3 Impacts of Decommissioning

	4.15.2 Recreation Resources
	4.15.2.1 Impacts of Construction
	4.15.2.2 Impacts of Operations
	4.15.2.3 Impacts of Decommissioning

	4.15.3 Visual Resources
	4.15.3.1 Impacts of Construction
	4.15.3.2 Impacts of Operations
	4.15.3.3 Impacts of Decommissioning

	4.15.4 Impacts of Alternatives
	4.15.4.1 No Action Alternative
	4.15.4.2 Alternative Deepwater Onshore Facilities Locations
	4.15.4.3 Alternative Compressor Station Designs

	4.15.5 Best Management Practices
	4.15.6 Recommendations and Conclusions
	Table 4.15-1. Summary of Impacts for Land Use, Onshore Recreation, and Onshore Visual Resources


	4.16 Onshore Air Quality
	4.16.1 Impacts of Construction
	4.16.1.1 Construction Emissions
	Table 4.16-1. Proposed DOF Construction Emissions


	4.16.2 Impacts of Operation
	4.16.2.1 Operation Emissions
	Stationary Source Descriptions
	Stationary Source Emissions
	Table 4.16-2. Proposed DOF Operation Emissions


	4.16.2.2 Operational Air Quality Impacts
	Model Selection
	Operating Scenarios for Modeling
	Selection of Background Monitoring Data
	Receptor Locations
	Selection of Meteorological Data
	NO2 Modeling Approach
	Model Input Parameters
	Table 4.16-3. Model Input Parameters for DOF Point Sources
	Table 4.16-4. Model Input Parameters for Onshore Nearby Sources

	Summary of Results
	Table 4.16-5. Proposed DOF and Cumulative Modeling Results vs. NAAQS



	4.16.3 Impacts of Decommissioning
	4.16.4 General Conformity
	4.16.5 Greenhouse Gases and Climate Change
	4.16.5.1 Construction
	4.16.5.2 Operation
	4.16.5.3 Decommissioning
	4.16.5.4 Effects of Future Climate Change on Project Impacts

	4.16.6 Impacts of Alternatives
	4.16.6.1 No Action Alternative
	4.16.6.2 Alternative DOF Location
	4.16.6.3 Alternative Compressor Station Design

	4.16.7 Best Management Practices
	4.16.8 Recommendations and Conclusions
	Table 4.16-6. Summary of Impacts for Onshore Air Quality


	4.17 Onshore Noise
	4.17.1 Impacts of Construction
	Table 4.17-1. Site Preparation Construction Noise Levels at Various Distances
	Table 4.17-2. Facility Construction Noise Levels at Various Distances
	Figure 4.17-1. Ambient Noise Measurement Locations/NSA and Noise Contours

	4.17.2 Impacts of Operation
	Table 4.17-3. Unmitigated Sound Levels for Major Noise-Producing Equipment
	Table 4.17-4. Noise Mitigation Summary
	Table 4.17-5. Compressor Station Operational Noise Impacts at NSAs

	4.17.3 Impacts of Decommissioning
	4.17.4 Impacts of Alternatives
	4.17.4.1 No Action Alternative
	4.17.4.2 Alternative DOF Location
	4.17.4.3 Alternative Compressor Station Design

	4.17.5 Best Management Practices
	4.17.6 Recommendations and Conclusions
	Table 4.17-6. Summary of Impacts for Noise


	4.18 Socioeconomics
	Table 4.18-1. Proposed Port Delfin LNG Project: Workforce Summary Sheet – Construction
	Table 4.18-2. Proposed Port Delfin LNG Project: Workforce Summary Sheet – Operation
	4.18.1 Onshore Economic Conditions
	4.18.1.1 Impacts of Construction
	Population and Demographics
	Housing
	Employment and Income
	Land-Based Recreation and Tourism
	Public Services

	4.18.1.2 Impacts of Operation
	Population and Demographics
	Housing
	Employment and Income
	Land-Based Recreation and Tourism
	Public Services

	4.18.1.3 Impacts of Decommissioning

	4.18.2 Offshore Economic Conditions
	4.18.2.1 Impacts of Construction
	Marine-Based Tourism and Recreation
	Recreational Fisheries
	Commercial Fisheries
	Marine Commerce and Shipping
	Other Offshore Resources

	4.18.2.2 Impacts of Operations
	Marine-Based Tourism and Recreation
	Recreational Fisheries
	Commercial Fisheries
	Marine Commerce and Shipping
	Other Offshore Resources

	4.18.2.3 Impacts of Decommissioning

	4.18.3 Impacts of Alternatives
	4.18.3.1 No Action Alternative
	4.18.3.2 Alternative Deepwater Port Designs
	4.18.3.3 Alternative Cooling Media
	4.18.3.4 Alternative Pipeline Routes
	4.18.3.5 Alternative Port Locations
	4.18.3.6 Alternative Anchoring Methods
	4.18.3.7 Alternative DOF Location
	4.18.3.8 Alternative Compressor Station Design

	4.18.4 Best Management Practices
	4.18.5 Recommendations and Conclusions
	Table 4.18-3. Summary of Impacts for Socioeconomic Resources

	4.18.6 Environmental Justice Impacts


	5.0 SAFETY
	5.1 Introduction
	5.2 LNG Hazards
	5.2.1 Physical Properties
	5.2.2 Thermal Radiation (Flux) Hazards
	5.2.3 Pool Fires
	5.2.4 Flammable Vapor Clouds
	5.2.5 Cryogenic Hazards
	5.2.6 Rapid Phase Transition

	5.3 Evaluation of Public Safety
	5.3.1 Safety Review Criteria
	5.3.2 Credible Range of Release Scenarios
	5.3.2.1 Site-Specific Input Data
	5.3.2.2 Direct Impact on the Public
	5.3.2.3 Bounding Case (Worst Credible Impact)

	5.3.3 Sandia National Laboratory Guidelines
	5.3.4 Impacts on Public Safety and Property
	5.3.4.1 LNG Ports
	5.3.4.2 LNG Carriers
	5.3.4.3 Floating Liquefied Natural Gas Vessels 
	5.3.4.4 Port Security


	5.4 LNG Spill Consequence Analysis
	5.4.1 Purpose and Objectives
	5.4.2 Technical Approach
	5.4.3 Deepwater Port Potential Impact
	5.4.3.1 LNG Release Scenarios
	Table 5.4-1. Distances to Flux Radiation Levels for Accidental Scenarios
	Table 5.4-2. Distances to Flux Radiation Levels for Intentional Scenarios
	Table 5.4-3. Calculated Quantities for Pool Fire Scenarios
	Figure 5.4-1. 5 kW/m2 Radiation Contours for Potential FLNGV Intentional 5 m2 and 12 m2 Single Tank Breach
	Figure 5.4-2. 5 kW/m2 Radiation Contours for Potential FLNGV Intentional 12 m2 Triple Tank Breach 

	5.4.3.2 Flammable Vapor Cloud Dispersion
	Table 5.4-4. LFL Distances for 1 and 2 m2 Single Tank Accidental Hole Breach
	Table 5.4-5. LFL Distances for intentional Breach Events by Hole Size (m2)
	Table 5.4-6. LFL Distances from Intentional Three-Tank Cascading Breach
	Figure 5.4-3. LFL Effect Zones for Accidental 1 m2 and 2 m2 Single-Tank Breach from FLNGV #1
	Figure 5.4-4. LFL Effect Zones for Intentional 5 m2 and 12 m2 Single-Tank Breach from the FLNGVs
	Figure 5.4-5. LFL Effect Zones for Intentional 12 m2 Three-Tank Breach from the FLNGVs 
	Table 5.4-7. Flux Radiation Distances from Intentional Three-Tank Cascading Breach 

	5.4.3.3 Summary of Risknology Findings
	Table 5.4-8. Hazard Distances, Using Nominal Case Breach Events

	5.4.3.4 Worst Credible Release Scenarios
	Table 5.4-9. Worst Credible Release Hazard Distances to 12 m2 Three-Tank Cascading Breach Events



	5.5 Marine Safety
	5.5.1 Marine Safety Standards
	5.5.1.1 Navigation Aid Systems
	5.5.1.2 Fire and Gas Detection System
	5.5.1.3 Emergency Shutdown System
	5.5.1.4 Communications System

	5.5.2 Navigational Safety Measures
	5.5.2.1 Safety Zone
	Figure 5.5-1. Typical Configuration of Navigational Safety Measures
	Figure 5.5-2. Approximate Safety Zone

	5.5.2.2 No Anchoring Area and Area to be Avoided
	5.5.2.3 Designated Anchorage Areas

	5.5.3 LNG Vessel Support
	5.5.3.1 Vessel Safety and Collision
	Table 5.5-1. Gulf of Mexico Vessel Collisions 2007 to 2014

	5.5.3.2 Mooring and Berthing
	5.5.3.3 Extreme Weather
	Figure 5.5-3. Typical LNGC Routes



	5.6 Offshore Pipeline Safety
	5.6.1 Offshore Pipeline Safety Standards
	5.6.2 Offshore Pipeline Incident Data
	Table 5.6-1. Offshore Natural Gas Transmission Pipeline Incident Summary by Cause

	5.6.3 Offshore Third-Party Hazards

	5.7 Reliability and Safety of Onshore Facilities and Pipelines
	5.7.1 Safety Standards
	5.7.2 Pipeline Accident Data
	Table 5.7-1. Natural Gas Transmission Pipeline Significant Incidents by Cause (1996-2015)
	Table 5.7-2. Excavation, Natural Forces, and Outside Force Incidents by Cause (1996-2015)

	5.7.3 Impact on Public Safety
	Table 5.7-3. Injuries and Fatalities – Natural Gas Transmission Pipelines
	Table 5.7-4. Nationwide Accidental Fatalities by Cause



	6.0 CUMULATIVE IMPACTS
	6.1 Past, Present, and Reasonably Foreseeable Future Actions
	6.1.1 Deepwater LNG Ports
	6.1.2 Onshore LNG Terminals
	Table 6.1-1. Federal Projects Identified for Consideration in the Cumulative Impacts Analysis for the Proposed Port Delfin LNG Project
	Table 6.1-2. Non-Federal Projects Identified for Consideration in the Cumulative Impacts Analysis for the Proposed Port Delfin LNG Project
	Figure 6.1-1. Onshore LNG Facilities

	6.1.3 Oil and Gas Activity
	6.1.4 Pipeline System Projects
	6.1.5 Utilities
	6.1.6 Other Industrial Facilities
	6.1.7 Commercial and Residential Developments
	6.1.8 Federal, State, and/or Municipal Government Activities

	6.2 Potential Cumulative Impacts by Resource Area
	6.2.1 Water Resources
	6.2.2 Biological Resources
	6.2.3 Essential Fish Habitat
	6.2.4 Geological Resources
	6.2.5 Cultural Resources
	6.2.6 Ocean Use, Land Use, Recreation, and Visual Resources
	6.2.7 Transportation
	6.2.8 Air Quality
	6.2.9 Noise
	Table 6.2-1. Summary of Cumulative Noise Levels at NSAs and Expected Increase in Ldn above Existing Ldn

	6.2.10 Socioeconomics


	7.0 COASTAL ZONE CONSISTENCY
	8.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES
	9.0 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY
	10.0 REFERENCES
	11.0 LIST OF PREPARERS
	11.1 Agency Preparers
	11.2 Contractor Preparers


	Volume II Appendices
	COVER
	List of Appendices
	Appendix A - Interested Party Letter & Distribution Lists
	A-1
	A-2
	A-3
	A-4

	Appendix B - Public Notices
	B-1
	B-2

	Appendix C - Comments on the Draft EIS and Responses
	Table of Contents
	Federal Agencies
	State Agencies
	Companies and Organizations
	Individuals
	Public Meetings

	Appendix D - Agency Correspondence
	Federal Agency Correspondence
	Federal Senators and Representatives Correspondence
	State Agency Correspondence
	Local Agency Correspondence
	Native American Tribe Correspondence

	Appendix E - Essential Fish Habitat Assessment
	Appendix F - Delfin Wetland & Waterbody Construction & Mitigation Procedures
	Appendix G - List of BMPs and Recommendations
	Appendix H - Delfin LNG Soil Sediment Report
	Response to Data Gap Questions #1d and #27 of USCG Data Request of July 16, 2015

	Table of Contents
	List of Appendices
	List of Attachments
	List of Tables
	List of Figures

	Acronyms and Abbreviations
	Executive Summary
	1 Introduction
	2 Background
	3 Sample Locations
	4 Field Sampling Methods
	5 Analytical Methods
	6 Results and Discussion
	6.1 Water Column Assessment
	6.2 Sediment Assessment

	7 Conclusions
	8 References
	Appendices

	Appendix A: Sediment Core Log
	Appendix B: Photograph Log
	Appendix C: Water Sample Analysis
	Appendix D: Sediment Sample Analysis

	Attachments

	Attachment 1: Laboratory Results for: Delfin LNG Work Order: HS15120773

	Attachment 2: Laboratory Results for: Delfin LNG Work Order: HS15120747 



	Appendix I - Delfin LNG Icthyoplankton Report
	1 Introduction
	2 Data Procurement and Management
	2.1 SEAMAP Program
	2.2 Study Area – Source Water Body
	2.3 SEAMAP Data Analyses
	2.4 Ichthyoplankton Densities and Taxa Composition
	2.5 Species of Concern

	3 Calculation of Potential Entrainment Estimates
	3.1 Annual Estimates

	4 Ichthyoplankton Assessment Model Methods
	4.1 Life History Tables
	Red Drum
	Red Snapper
	Bay Anchovy
	Gulf Menhaden

	4.2 Age-1 Equivalent Analysis
	4.3 Equivalent Yield Analysis
	4.4 Sensitivity Analyses

	5 Model Results
	5.1 Red Drum
	5.2 Red Snapper
	5.3 Gulf Menhaden
	5.4 Bay Anchovy
	5.5 Summary
	Red Drum
	Red Snapper
	Gulf Menhaden
	Bay Anchovy


	6 Conclusion
	7 References

	Appendix J - Delfin LNG Unanticipated Discoveries Plans
	Offshore Unanticipated Discoveries Plan
	Onshore Unanticipated Discoveries Plan

	Appendix K - Delfin LNG Draft Operations Manual
	PDFLNGV-BD-000 Port Operations Manual - Final
	Foul Weather Plan - Final
	Draft Emergency Response Manual - Final

	Appendix L - Delfin LNG Spill and Pollution Prevention Plans
	L-1
	L-2

	Appendix M - Delfin LNG Noxious Plant Control Plan
	Appendix N - CK Associates CORMIX Evaluation
	Appendix O - Delfin LNG Construction Vessel Anchoring Plan
	Appendix O - Addendum

	Appendix P - Delfin LNG Revised Acoustic Modeling Analysis
	P-1
	P-2
	P-3
	P-4

	Appendix Q - Risknology Spill Consequence Analysis
	Appendix Q-1 Risknology Spill Consequence Analysis, May 2016
	Appendix Q-2 Additional Response to Sandia National Laboratories Memorandum, September 2016

	Appendix R - Major LNG Incidents




