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and Environmental Health Services Sharunda 
Buchanan 
National Marine Fisheries Service, National NEPA 
Coordinator 
National Marine Fisheries Service, Habitat 
Conservation Division, Heather Young 
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1.0 APPLICABILITY 
 
 A. This Plan identifies baseline mitigation measures for minimizing erosion and 

enhancing revegetation.  Annova LNG, LLC (Annova LNG), the Project sponsor, 
have made this plan project-specific as part of the Brownsville Project (Project) 
Federal Energy Regulatory Commission (FERC) Natural Gas Act (NGA) Section 3 
certification process.   This Plan applies to the Project site and temporary work space 
areas as approved by the FERC.   

 
  The Project is a mid-scale liquefied natural gas (LNG) export terminal located on the 

southern bank of Brownsville Ship Channel, approximately 8.2 miles upstream from 
the channel mouth at Brazos Santiago Pass.  Annova LNG will have long-term use of 
approximately 731 acres to construct and operate the 6.0 million metric tons per 
annum (mtpa) LNG facility.  The natural gas delivered to the site via the feed gas 
pipeline will be treated, liquefied, and stored on site in two single-containment LNG 
storage tanks, each with a net capacity of approximately 42.3 million gallons 
(160,000 cubic meters [m³]). The LNG will be loaded onto LNG carriers for export.    

 
  The coordinates of the site center are: 
  26° 00’ 20.09” N/longitude -97° 16’ 02.70” W. 
 
  Non-jurisdictional facilities that may be constructed and operated by third parties 

(i.e., gas and water pipelines; electric and telecommunication lines) are not addressed 
in this Plan. 

 
  If the Project is authorized, variances to the measures in this Plan will be submitted 

to the Director of the Office of Energy Projects (Director). The Director will consider 
approval of the variances if the Director agrees that a varianceOnce variances to the 
measures in this Plan will be submitted to the Director of the Office of Energy 
Projects (Director).  Approval by the Director is expected, assuming the Director 
agrees the variance: 

 
  1. provides equal or better environmental protection; 
 
  2. is necessary because a portion of this Plan is infeasible or unworkable based 

on project-specific conditions; or 
 
  3. is specifically required in writing by another federal, state, or Native 

American land management agency for the portion of the project on its land 
or under its jurisdiction. 

 
  Project-related impacts on wetland and waterbody systems are addressed in the 

Project Wetland and Waterbody Construction and Mitigation Procedures 
(Procedures). 
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2.0 SUPERVISION AND INSPECTION 

2.1. ENVIRONMENTAL INSPECTION 
 
  1. The number and experience of Environmental Inspectors and monitors 

assigned to the construction site will be appropriate for the 
number/significance of resources affected.  

 
  2. Environmental Inspectors will have peer status with all other activity 

inspectors. 
 
  3. Environmental Inspectors will have the authority to stop activities that violate 

the environmental conditions of the FERC’s Orders, stipulations of other 
environmental permits or approvals, or landowner easement agreements; and 
to order appropriate corrective action. 

 

2.2. RESPONSIBILITIES OF ENVIRONMENTAL INSPECTORS  
 
  At a minimum, the Environmental Inspector(s) will be responsible for: 
 
  1. Inspecting construction activities for compliance with the requirements of this 

Plan, the Procedures, the environmental conditions of the FERC’s Orders, the 
mitigation measures proposed by Annova LNG (as approved and/or modified 
by the Order), other environmental permits and approvals, and environmental 
requirements in landowner lease/easement agreements. 

 
  2. Identifying, documenting, and overseeing corrective actions, as necessary to 

bring an activity back into compliance; 
 
  3. Verifying that the limits of authorized construction work areas and locations 

of access roads associated with the Project are visibly marked before clearing, 
and maintained throughout construction; 

 
  4.  Verifying the location of signs and highly visible flagging marking the 

boundaries of sensitive resource areas, waterbodies, wetlands, or areas with 
special requirements in the construction work area; 

 
  5. Identifying erosion/sediment control and soil stabilization needs in all areas; 
 
  6. Ensuring that the installation of slope breakers will not cause erosion or direct 

water into sensitive environmental resource areas, including cultural resource 
sites, wetlands, waterbodies, and sensitive species habitats; 
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7. Verifying that dewatering activities are properly monitored and do not result 
in the deposition of sand, silt, and/or sediment into sensitive environmental 
resource areas, including wetlands, waterbodies, cultural resource sites, and 
sensitive species habitats; stopping dewatering activities if such deposition is 
occurring and ensuring the design of the discharge is changed to prevent 
reoccurrence; and verifying that dewatering structures are removed after 
completion of dewatering activities; 

 
  8. Test subsoil and topsoil as appropriate to measure compaction, and determine 

the need for corrective action prior to seeding: 
 
  9. Advising the Construction Manager when environmental conditions (such as 

wet weather or frozen soils) make it advisable to restrict or delay construction 
activities to avoid topsoil mixing or excessive compaction; 

 
  10. Ensuring  the final contours are in accordance with final project grading 

plans; 
 
  11. Verifying that imported soil used for revegetation, of which none is 

anticipated, has been certified as free of noxious weeds and soil pests; 
 
  12. Ensuring that erosion control devices are properly installed to prevent 

sediment flow into sensitive environmental resource areas (e.g., wetlands, 
waterbodies, cultural resource sites, and sensitive species habitats) and onto 
roads, and determining the need for additional erosion control devices; 

 
  13. Inspecting and ensuring the maintenance of temporary erosion control 

measures at least: 
 
   a. on a daily basis in areas of active construction or equipment 

operation; 
 
   b. on a weekly basis in areas with no construction or equipment 

operation; and 
 
   c. within 24 hours of each 0.5 inch of rainfall; 
 
  14. Ensuring the repair of all ineffective temporary erosion control measures 

within 24 hours of identification, or as soon as conditions allow if compliance 
with this time frame would result in greater environmental impacts; 

 
  15. Keeping records of compliance with the environmental conditions of the 

FERC’s Orders, and the mitigation measures proposed by Annova LNG in 
the application submitted to the FERC, and other federal or state 
environmental permits during active construction and stabilization activities; 
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16. Identifying areas that should be given special attention to ensure stabilization 
after the construction phase; and 

17. Verifying that locations for disposal of excess construction materials for 
beneficial reuse comply with Section 3.5.  

 

3.0 PRECONSTRUCTION PLANNING  
 
 Annova LNG or their designated project representative will perform the following before 

construction: 
 

3.1. CONSTRUCTION WORK AREAS  
 
  1. Identify all construction work areas (e.g., construction temporary facilities, 

extra work space areas, material storage and contractor yards, borrow and 
disposal areas, access roads) required for safe construction.  Annova LNG 
will ensure that appropriate cultural resources and biological surveys have 
been conducted, as determined necessary by the appropriate federal and state 
agencies. 

 
  2. Annova LNG will consider expanding any required cultural resources and 

endangered species surveys in anticipation of the need for activities outside of 
authorized work areas. 

 
  3. Plan construction sequencing to limit the amount and duration of land 

disturbance, as necessary, to prevent excessive erosion or sediment flow into 
sensitive environmental resource areas. 

 

3.2. DRAIN TILE AND IRRIGATION SYSTEMS  
 

  No existing drain tiles and irrigation systems are within Project site boundaries. 
 

3.3. GRAZING DEFERMENT  
 
  No grazing lands are within Project site boundaries. 
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3.4. ROAD CROSSINGS AND ACCESS POINTS  
 
  Plan for safe and accessible conditions at facility access points and related roadway 

crossings during construction. 
 

3.5. DISPOSAL PLANNING  
 
  Determine methods and locations for the regular collection, containment, and 

disposal of excess construction materials and debris (e.g., timber, slash, mats, 
garbage, drill cuttings and fluids, excess rock) throughout the construction process.  
Disposal of materials for beneficial reuse must not result in adverse environmental 
impact and is subject to compliance with all applicable survey, landowner or land 
management agency approval, and permit requirements. 

 

3.6. AGENCY COORDINATION  
 
Annova LNG will coordinate with the appropriate local, state, and federal agencies 
as outlined in this Plan and/or required by the FERC’s Orders. 

 
1. Obtain written recommendations from the local soil conservation authorities 

or land management agencies regarding permanent erosion control and 
revegetation specifications.  
 

  2. Develop specific procedures in coordination with the appropriate agencies to 
prevent the introduction or spread of invasive species, noxious weeds, and 
soil pests resulting from construction activities. 

 
  3. Develop specific procedures in coordination with the appropriate agencies 

and landowners, as necessary, to allow wildlife movement and protection 
during construction.  

 

3.7. SPILL PREVENTION AND RESPONSE PROCEDURES  
 

Annova LNG or designee will develop project-specific Spill Prevention and 
Response Procedures, as specified in the Procedures.  A copy will be filed with the 
Secretary of the FERC (Secretary) prior to construction and made available in the 
field during construction.   

3.8. RESIDENTIAL CONSTRUCTION  
 

No properties with residences are located within 50 feet of construction work areas.   



Annova LNG Brownsville Upland Erosion Control, Revegetation, 
and Maintenance Plan 

Revision C 
183169.30.0000  
 

BLACK & VEATCH  PAGE | 6 
 

3.9. WINTER CONSTRUCTION PLANS  
 

 No winter construction is anticipated due to the humid subtropical climate of 
Brownsville.  If weather conditions change such winter construction becomes 
necessary, Annova LNG will develop and file a project-specific winter construction 
plan with the FERC in accordance with the FERC Upland Erosion Control, 
Revegetation and Maintance Plan. 

4.0 INSTALLATION 

4.1. APPROVED AREAS OF DISTURBANCE  
 

1. Project-related ground disturbance will be limited to the construction site, 
temporary work space areas, material storage yards, borrow and disposal 
areas, access roads, and other areas approved in the FERC’s Orders.  Any 
project-related ground disturbing activities outside these areas will require 
prior Director approval.  This requirement does not apply to activities needed 
to comply with the Plan and Procedures (i.e., slope breakers, energy-
dissipating devices, dewatering structures) or minor field realignments and 
workspace shifts per landowner needs and requirements that do not affect 
other landowners or sensitive environmental resource areas.  Construction 
activities outside of authorized areas are subject to applicable survey and 
permit requirements, and landowner easement agreements.  

 
   2. The construction site and affected areas for a project is not to extend beyond 

that described in the FERC application unless otherwise modified by a FERC 
Order.   

 
   Project use of additional limited areas is subject to landowner or land 

management agency approval and compliance with all applicable survey and 
permit requirements.  When additional areas are used, each one will be 
identified and the need explained in the biweekly construction reports to the 
FERC, if required.  The following material will be included in the reports: 

 
    a. the location of each additional area referenced to previously filed 

project plans showing the additional areas; 
 
    b. identification of the filing at FERC containing evidence that the 

additional areas were previously surveyed; and 
 
    c. a statement that landowner approval has been obtained and is 

available in project files. 
 
    Prior written approval of the Director is required when the authorized 

construction work areas would be expanded by more than 25 feet. 
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4.2.  TOPSOIL SEGREGATION  
 
  1. Unless the landowner or land management agency specifically approves 

otherwise, topsoil will not be mixed with subsoil.   Topsoil will be fully 
stripped from work areas specified by the landowner or land managing 
agency. 

 
 
 
  2. Where topsoil segregation is required, Annova LNG will:  
 
   a. segregate at least 12 inches of topsoil in deep soils (more than 12 

inches of topsoil); and 
 
   b. make every effort to segregate the entire topsoil layer in soils with less 

than 12 inches of topsoil. 
 
  3. Maintain separation of salvaged topsoil and subsoil throughout all 

construction activities.  
 
  4. Segregated topsoil may not be used for constructing temporary slope 

breakers, improving or maintaining roads, or as a fill material, without prior 
approval. 

 
  5. Stabilize topsoil piles and minimize loss due to wind and water erosion with 

use of sediment barriers, mulch, temporary seeding, tackifiers, or functional 
equivalents, where necessary.   

 

4.3. DRAIN TILES – NOT APPLICABLE 
 
 

4.4. IRRIGATION – NOT APPLICABLE 
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4.5. ROAD CROSSINGS AND ACCESS POINTS  
 
  1. Maintain safe and accessible conditions at facility access points and related 

road crossings and access points during construction.  
 
  2. Minimize the use of tracked equipment on public roadways.  Remove any soil 

or gravel spilled or tracked onto hardtop (asphaltic or concrete) roadways 
daily or more frequent as necessary to maintain safe road conditions.  Repair 
damages to hardtop roadway surfaces, shoulders, and bar ditches, as 
identified in consult with local authorities. 

 

4.6.  TEMPORARY EROSION CONTROL  
 
  Install temporary erosion controls immediately after initial disturbance of the soil.  

Temporary erosion controls must be properly maintained throughout construction (on 
a daily basis) and reinstalled as necessary until replaced by permanent erosion 
controls.  

 
  1. Temporary Slope Breakers  
 
   a. Temporary slope breakers are intended to reduce runoff velocity and 

divert water off construction work areas.  Temporary slope breakers 
may be constructed of materials such as soil, silt fence, staked hay or 
straw bales, or sand bags. 

 
b. Install temporary slope breakers on all disturbed areas, as necessary to 

avoid excessive erosion.  Temporary slope breakers must be installed 
on slopes greater than 5 percent where the base of the slope is less 
than 50 feet from waterbodies and wetlands at the following spacing 
(closer spacing will be used if necessary): 

 
  
 Slope (%) Spacing (feet) 
 5 - 15 300 
 >15 - 30 200 
 >30 100 
 
   c. Direct the outfall of each temporary slope breaker to a stable, well 

vegetated area or construct an energy-dissipating device at the end of 
the slope breaker and off the construction work areas. 

 
   d. Position the outfall of each temporary slope breaker to prevent 

sediment discharge into wetlands, waterbodies, or other sensitive 
environmental resource areas.  
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  2. Sediment Barriers  
 

    Sediment barriers are intended to stop the flow of sediments and to prevent 
the deposition of sediments beyond approved workspaces or into sensitive 
resources.   

 
   a. Sediment barriers may be constructed of 

materials such as silt fence, staked hay or straw bales, compacted earth 
(e.g., driveable berms across travelways), sand bags, or other 
appropriate materials. 

 
b. At a minimum, install and maintain temporary sediment barriers in 

construction work areas at the base of slopes greater than 5 percent 
where the base of the slope is less than 50 feet from a waterbody, 
wetland, or road crossing until revegetation is successful as defined in 
this Plan.  Leave adequate room between the base of the slope and the 
sediment barrier to accommodate ponding of water and sediment 
deposition. 

 
c. Where wetlands or waterbodies are adjacent to and downslope of 

construction work areas, install sediment barriers along the edge of 
these areas, as necessary to prevent sediment flow into the wetland or 
waterbody. 

 
  3. Mulch  
 
   a. Apply mulch on slopes concurrent with or immediately after seeding, 

where necessary to stabilize the soil surface and to reduce wind and 
water erosion.  Spread mulch uniformly over the area to cover at least 
75 percent of the ground surface at a rate of 2 tons/acre of straw or its 
equivalent. 

 
   b. Mulch can consist of weed-free straw or hay, wood fiber hydromulch, 

erosion control fabric, or some functional equivalent. 
 
   c. Mulch disturbed upland areas if: 
 
    (1) erosion and sedimentation is not controlled with  installation of 

erosion control measures; or 
 
    (2) construction activity is interrupted for a period of 14 days or 

more, such that soil stabilization becomes necessary. 
 



Annova LNG Brownsville Upland Erosion Control, Revegetation, 
and Maintenance Plan 

Revision C 
183169.30.0000  
 

BLACK & VEATCH  PAGE | 10 
 

   d. If mulching before seeding, increase mulch application on all slopes 
within 100 feet of waterbodies and wetlands to a rate of 3 tons/acre of 
straw or equivalent. 

 
   e. If wood chips are used as mulch, do not use more than 1 ton/acre and 

add the equivalent of 11 lbs/acre available nitrogen (at least 50 percent 
of which is slow release). 

 
   f. Ensure that mulch is adequately anchored to minimize loss due to 

wind and water.  
 
   g. When anchoring with liquid mulch binders, use rates recommended by 

the manufacturer.  Do not use liquid mulch binders within 100 feet of 
wetlands or waterbodies, except where the product is certified 
environmentally non-toxic by the appropriate state or federal agency 
or independent standards-setting organization.   

 
   h. Do not use synthetic monofilament mesh/netted erosion control 

materials in areas designated as sensitive wildlife habitat, unless the 
product is specifically designed to minimize harm to wildlife.  Anchor 
erosion control fabric with staples or other appropriate devices. 

  

5.0 STABILIZATION AND CLEANUP 

5.1. CLEANUP  
 

Final facility clean-up will be conducted under the direction of Annova LNG in 
consideration of long-term operation of the facility. 

  1. Commence cleanup operations following final grading, topsoil replacement, 
and installation of permanent erosion control structures.  

  2. Grade the disturbed areas to direct storm water flows in accordance with 
stormwater management plans and leave the soil in the proper condition for 
planting. 

  3. Remove construction debris from all construction work areas unless the 
landowner or land managing agency approves leaving materials onsite for 
beneficial reuse, stabilization, or habitat restoration. 

  4. Remove temporary sediment barriers when replaced by permanent erosion 
control measures or when revegetation is successful. 
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5.2. PERMANENT EROSION CONTROL DEVICES  
 
  1. Trench Breakers – Not Applicable 
 
  2. Permanent Slope Breakers  

   a. Permanent slope breakers are intended to reduce runoff velocity, 
divert water off construction work areas, and prevent sediment 
deposition into sensitive resources.  Permanent slope breakers may be 
constructed of materials such as soil, stone, or some functional 
equivalent. 

   b. Construct and maintain permanent slope breakers in appropriate areas. 

    In the absence of written recommendations, use the following spacing 
unless closer spacing is necessary to avoid excessive erosion on 
construction work areas:  

 Slope (%) Spacing (feet) 
 5 - 15 300 
 >15 - 30 200 
 >30 100 
 

c. Construct slope breakers to divert surface flow to a stable area without 
 causing water to pool or erode behind the breaker.  In the absence of a  
 stable area, construct appropriate energy-dissipating devices at the end  
 of the breaker. 

 
d. Slope breakers may extend slightly (about 4 feet) beyond the edge of 

the construction work area to effectively drain water off the disturbed 
area.  Where slope breakers extend beyond the edge of construction 
work areas, they are subject to compliance with all applicable survey 
requirements. 

5.3. SOIL COMPACTION MITIGATION  
 

Test topsoil for compaction in areas disturbed by construction activities, as needed.  
Use penetrometers or other appropriate devices to conduct tests. 
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5.4. REVEGETATION  
 
  1. General  
 
   a. Annova LNG is responsible for ensuring successful revegetation of 

soils disturbed by project-related activities in accordance with final 
project plans, except as noted in Section 5.4.1.b. 

 
   b. Restore all turf, ornamental shrubs, and specialized landscaping in 

accordance with the landowner’s request, or compensate the 
landowner.  Restoration work must be performed by personnel 
familiar with local horticultural and turf establishment practices.  

 
  2. Soil Additives   
 
   Fertilize and add soil pH modifiers in accordance with recommendations 

from the local soil conservation authority.   
 
  3. Seeding Requirements  
 
   a. Prepare a seedbed in disturbed areas to a depth of 3 to 4 inches using 

appropriate equipment to provide a firm seedbed.  When 
hydroseeding, scarify the seedbed to facilitate lodging and germination 
of seed. 

 
   b. Seed disturbed areas in accordance with recommendations for seed 

mixes, rates, and dates obtained from the local soil conservation 
authority. 

 
  c. Perform seeding of permanent vegetation within the recommended 

seeding dates.  If seeding cannot be done within those dates, use 
appropriate temporary erosion control measures discussed in section 
IV.F and perform seeding of permanent vegetation at the beginning of 
the next recommended seeding season.  Dormant seeding or temporary 
seeding of annual species may also be used, if necessary, to establish 
cover, as approved by the Environmental Inspector.   

 
   d. In the absence of written recommendations from the local soil 

conservation authorities, seed all disturbed soils within 6 working 
days of completion of final grading, weather and soil conditions 
permitting, subject to the specifications in Section 5.4.a through c.  

 
   e. Base seeding rates on Pure Live Seed.  Use seed within 12 months of 

seed testing. 
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   f. Treat legume seed with an inoculant specific to the species using the 
manufacturer’s recommended rate of inoculant appropriate for the 
seeding method (broadcast, drill, or hydro). 

 
g. In the absence of written recommendations from the local soil 

conservation authorities, a seed drill equipped with a cultipacker is 
preferred for seed application. 

 
    Broadcast or hydroseeding can be used in lieu of drilling at double the 

recommended seeding rates.  Where seed is broadcast, firm the 
seedbed with a cultipacker or roller after seeding.  In rocky soils or 
where site conditions may limit the effectiveness of this equipment, 
other alternatives may be appropriate (e.g., use of a chain drag) to 
lightly cover seed after application, as approved by the Environmental 
Inspector.  

 

6.0 6.0   OFF-ROAD VEHICLE CONTROL 
 To each owner or manager of restricted lands, offer to install and maintain measures to 

control unauthorized vehicle access to the right-of-way.  These measures may include: 

 A. signs; 

B. fences with locking gates; 

 C. slash and timber barriers, pipe barriers, or a line of boulders across the right-of-way; 
and 

 D. rootballs or other appropriate trees or shrubs across the right-of-way. 
 

7.0 POST-CONSTRUCTION ACTIVITIES AND REPORTING 
 

Post-construction activities will be conducted under the direction of Annova LNG in 
consideration of long-term operation of the facility. 

7.1. MONITORING AND MAINTENANCE – NOT APPLICABLE 
 
  1. Conduct follow-up inspections of all disturbed areas, as necessary, to 

determine the success of revegetation and address erosion concerns.  At a 
minimum, conduct inspections after the first and second growing seasons. 

 
  2. Revegetation will be considered successful if upon visual survey the density 

and cover of non-nuisance vegetation are similar in density and cover to 
adjacent undisturbed lands.  
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Continue revegetation efforts in areas formerly disturbed by construction until 
ground cover provides similar pre-construction stabilization. 

 
  3. Efforts to control unauthorized off-road vehicle use, in cooperation with the 

landowner, will continue throughout the life of the project.  Maintain signs, 
gates, and permanent access roads as necessary.  

7.2. REPORTING  
 
  1. Annova LNG will maintain records that identify by construction area: 
 
   a. method of application, application rate, and type of fertilizer, pH 

modifying agent, seed, and mulch used; 
 
   b. acreage treated; 
 
   c. dates of backfilling and seeding;  
 
   d. names of landowners requesting special seeding treatment and a 

description of the follow-up actions; and   f. any 
problem areas and how they were addressed. 

 
2. Annova LNG will file with the Secretary quarterly activity reports 

documenting the results of follow-up inspections required by Section 7.1.1; 
any problem areas, and corrective actions taken for at least 2 years following 
construction. 
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1.0 APPLICABILITY 
 
 A. This Procedure identifies baseline mitigation measures for minimizing the extent and 

duration of project-related disturbance on wetlands and waterbodies.  Annova LNG, 
LLC (Annova LNG), the Project sponsor, have made this plan project-specific as part 
of the Brownsville Project (Project) Federal Energy Regulatory Commission (FERC) 
Natural Gas Act (NGA) Section 3 certification process.  This Procedure applies to 
the Project site and temporary work space areas as approved by the FERC.  

 
  The Project is a mid-scale liquefied natural gas (LNG) export terminal located on the 

southern bank of Brownsville Ship Channel, approximately 8.2 miles upstream from 
the channel mouth at Brazos Santiago Pass.  Annova LNG will have long-term use of 
approximately 731 acres to construct and operate the 6.0 million metric tons per 
annum (mmtpa) LNG facility.  The natural gas delivered to the site via the feed gas 
pipeline will be treated, liquefied, and stored on site in two single-containment LNG 
storage tanks, each with a net capacity of approximately 42.3 million gallons 
(160,000 cubic meters [m³]). The LNG will be loaded onto LNG carriers for export.    

 
  The coordinates of the site center are: 
  26° 00’ 20.09” N/longitude -97° 16’ 02.70” W. 
 
  Non-jurisdictional facilities that may be constructed and operated by third parties 

(i.e., gas and water pipelines; electric and telecommunication lines) are not addressed 
in this Procedure. 

 
  If the Project is authorized, variances to the measures in this Plan will be submitted 

to the Director of the Office of Energy Projects (Director). The Director will consider 
approval of the variances if the Director agrees that a varianceOnce the Project is 
certificated, changes from the variances to the measures in these Procedures to the 
Director of the Office of Energy Projects (Director).  Approval by the Director is 
expected, assuming the Director agrees the variance: 

 
  1. provides equal or better environmental protection; 
 
  2. is necessary because a portion of these Procedures is infeasible or unworkable 

based on project-specific conditions; or 
 
  3. is specifically required in writing by another federal, state, or Native 

American land management agency for the portion of the project on its land 
or under its jurisdiction.  
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Project-related impacts on non-wetland areas are addressed in the Project Upland 
Erosion Control, Revegetation, and Maintenance Plan (Plan). 
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B. DEFINITIONS 
 
  1. “Waterbody” includes any natural or artificial stream, river, or drainage with 

perceptible flow at the time of crossing, and other permanent waterbodies 
such as ponds and lakes: 

 
   a. “minor waterbody” includes all waterbodies less than or equal to 10 

feet wide at the water’s edge at the time of crossing; 
 
   b. “intermediate waterbody” includes all waterbodies greater than 10 feet 

wide but less than or equal to 100 feet wide at the water’s edge at the 
time of crossing; and 

 
  c. “major waterbody” includes all waterbodies greater than 100 feet wide 

at the water’s edge at the time of crossing. 
 
  2. “Wetland” includes any area that is not in actively cultivated or rotated 

cropland and that satisfies the requirements of the current federal 
methodology for identifying and delineating wetlands. 

  

2.0 PRECONSTRUCTION FILING 
 
 A. Annova LNG or its designee will file with the Secretary of the FERC (Secretary) 

prior to the beginning of construction, for the review and written approval: 
 
  1. site-specific justifications for extra work areas that would be closer than 50 

feet from a waterbody or wetland; and 
 

 2. site-specific justifications for construction greater than 75-feet-wide in 
wetlands. 

 
B. Annova LNG or its designee will file with the Secretary prior to the beginning of 

construction the following information: 
 
  1. Spill Prevention and Response Procedures specified in Section 4.A;  
 
  2. a schedule identifying when dredging will occur within the Brownsville Ship 

Channel.  Annova LNG will revise the schedule as necessary to provide 
FERC staff at least 14 days advance notice of beginning dredging operations.   

 
3. a wetland delineation report as described in Section 6.A.1, if applicable; and 
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4. the hydrostatic testing information specified in Section 7.B.3. 
 

3.0 ENVIRONMENTAL INSPECTORS 
 
 A. At least one Environmental Inspector having knowledge of the wetland and 

waterbody conditions in the project area is required.  The number and experience of 
Environmental Inspectors assigned to each construction spread will be appropriate 
for the duration of the construction and the number/significance of resources 
affected.  

 B. The Environmental Inspector’s responsibilities are outlined in the Project’s Plan. 

4.0 PRECONSTRUCTION PLANNING 
 
 A. Annova LNG will develop and implement project-specific Spill Prevention and 

Response Procedures for construction in accordance with applicable federal and state 
requirements.  A copy of the Spill Prevention and Response Procedures will be filed 
with the Secretary prior to construction and made available in the field .   

1. Annova LNG and its contractors will structure construction operations in a 
manner that reduces the risk of spills or the accidental exposure of fuels or 
hazardous materials to waterbodies or wetlands.  Annova LNG and its 
contractors will, at a minimum, ensure that: 

a. employees handling fuels and other hazardous materials are properly 
trained; 

b. equipment is in good operating order and inspected on a regular basis; 

c. fuel trucks transporting fuel to on-site equipment travel only on 
approved access roads upon entering the Project site; 

d. equipment is parked overnight and/or fueled at least 100 feet from a 
waterbody or in an upland area at least 100 feet from a wetland 
boundary.  These activities can occur closer only if the Environmental 
Inspector determines that there is no reasonable alternative, and 
Annova LNG and its contractors have taken appropriate steps 
(including secondary containment structures) to prevent spills and 
provide for prompt cleanup in the event of a spill; 

e. hazardous materials, including chemicals, fuels, and lubricating oils, 
are not stored within 100 feet of a wetland or waterbody unless the 
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Environmental Inspector determines that there is no reasonable 
alternative, and Annova LNG and its contractors have taken 
appropriate steps (including secondary containment structures) to 
prevent spills and provide for prompt cleanup in the event of a spill.  
This applies to storage of these materials and does not apply to normal 
operation or use of equipment in these areas;  

f. concrete coating activities are not performed within 100 feet of a 
wetland or waterbody boundary, unless the Environmental Inspector 
determines that there is no reasonable alternative, and the project 
sponsor and its contractors have taken appropriate steps (including 
secondary containment structures) to prevent spills and provide for 
prompt cleanup in the event of a spill; 

g. portable diesel engine driven pumps operating within 100 feet of a 
waterbody or wetland boundary utilize appropriate secondary 
containment systems to prevent spills; and 

h. bulk storage (equal to or greater than 55 gallons) of hazardous 
materials, including chemicals, fuels, and lubricating oils have 
appropriate secondary containment systems to prevent spills. 

  2. Annova LNG and its contractors will structure construction operations in a 
manner that provides for the prompt and effective cleanup of spills of fuel 
and other hazardous materials.  At a minimum, Annova LNG and its 
contractors will: 

   a. provide a sufficient number of spill kits and supplies of absorbent and 
barrier materials to allow the rapid containment and recovery of 
spilled materials.  Regular on-site construction personnel will be 
trained on the procedure for reporting spills and unanticipated 
discoveries of contamination;  

   b. provide tools and material sufficient to stop leaks; 

   c. have available the reporting protocol that includes the contact names 
and telephone numbers for - local, state, and federal agencies 
(including, if necessary, the U. S. Coast Guard (USCG) and the 
National Response Center) and Annova LNG personnel that must be 
notified of a spill; and 

   d. follow the procedures outlined in the Project’s Spill Prevention, 
Control, and Countermeasure (SPCC) Plan in cleaning up the spill, in 
excavating and disposing of soils or other materials contaminated by a 
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spill, and in collecting and disposing of waste generated during spill 
cleanup.  The SPCC Plan applies to the Project construction and does 
not apply to facility operation. 

 B. AGENCY COORDINATION 

Annova LNG will coordinate with the appropriate local, state, and federal agencies 
as outlined in these Procedures and in the FERC’s Orders. 

    

5.0 WATERWAY/WATERBODY CONSTRUCTION 
 
 A. NOTIFICATION PROCEDURES AND PERMITS  
 
  1. Apply to the U.S. Army Corps of Engineers (COE), or its delegated agency, 

for the appropriate wetland and waterbody permits. 
 
  2. Since no potable surface water supply intakes are located within 3 miles 

downstream of the Project, written notification to authorities responsible for 
public water supply or industries withdrawing water from the Brownsville 
Ship Channel for potable use is not necessary. 

 
  3. Apply for state-issued waterbody crossing permits and obtain individual or 

generic section 401 water quality certification or waiver. 
 
  4. Notify appropriate federal and state authorities before beginning dredging 

operations as specified in applicable permits. 
 
 B. INSTALLATION  
 
  1. Time Window for Construction  
 
   Dredging operations and installation of pilings within the Brownsville Ship 

Channel will occur during the timeframe outlined in the permit issued by the 
appropriate federal or state agency.  

 
 

   2. Extra Work Areas  
 
    a. Locate extra work areas (such as staging areas and additional spoil 

storage areas) not associated with construction of the marine berth at 
least 50 feet away from the Brownsville Ship Channel shoreline, 
except where the adjacent upland consists of disturbed land. 
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   b. Annova LNG will file with the Secretary for review and written 

approval by the Director, site-specific justification for each extra work 
area with a less than 50-foot setback from the Brownsville Ship 
Channel shoreline, except where the adjacent upland consists of 
disturbed land or marine berth construction. The justification shall 
specify the conditions that will not permit a 50-foot setback and 
measures to ensure the waterway or waterbody are adequately 
protected.   

 
   c. Limit the size of extra work areas to the minimum needed to construct 

the marine berth. 
 
  3. General Construction Procedures  
 
   a. Comply with the COE, USCG, EPA, Texas Railroad Commission, 

Texas Commission on Environmental Quality, and other regulatory 
agencies, as applicable, permit terms and conditions. 

 
   b. Waterbody buffers (e.g., extra work area setbacks, refueling 

restrictions) must be clearly marked in the field with signs and/or 
highly visible flagging until construction-related ground disturbing 
activities are complete.  

 
 
  4. Spoil Pile Placement and Control  
 
   a. Excavated upland spoil material will be temporarily stored within the 

Project site boundaries in construction spoil stockpiles at least 10 feet 
from the water’s edge or in additional extra work areas as described in 
Section 5.B.2. 

 
   b. Use sediment and turbidity barriers to prevent the flow of spoil or silt-

laden storm water into the channel.  
 
   c. Dredged spoil material will be placed on-site and into Port of 

Brownsville (Port) placement areas, as authorized by applicable 
regulatory agencies and the Port.   
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  5. Equipment Bridges  
 
 
   a. Construct and maintain equipment bridges to allow unrestricted flow 

and to prevent soil from entering the waterbody, as applicable.  
Examples of such bridges include: 

 
    (1) equipment pads and culvert(s);  
    (2) equipment pads or railroad car bridges without culverts; 
    (3) clean rock fill and culvert(s); and  
    (4) flexi-float or portable bridges. 
    
    Additional options for equipment bridges may be utilized that achieve 

the performance objectives noted above.  Do not use soil to construct 
or stabilize equipment bridges. 

 
   b. Design and maintain each equipment bridge to withstand and pass the 

highest flow expected to occur while the bridge is in place.  Align 
culverts to prevent bank erosion or streambed scour.  If necessary, 
install energy dissipating devices downstream of the culverts. 

 
   c. Design and maintain equipment bridges to prevent soil from entering 

the waterbody. 
 
   d. Remove temporary equipment bridges as soon as practicable 

following completion of final grading and site stabilization.   
 
 
   e. Obtain any necessary approval from the COE, or the appropriate state 

agency for permanent bridges. 
 
  6. Dry-Ditch Crossing Methods – Not Applicable 
 

 
     7. Crossings of Minor Waterbodies – Not Applicable   
 
     

  8. Crossings of Intermediate Waterbodies – Not Applicable  
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  9. Construction in Major Waterways/Waterbodies  
 

      Before construction, Annova LNG will file with the Secretary for the review 
and written approval by the Director a detailed, site-specific construction plan 
and scaled drawings identifying areas to be disturbed by construction for the 
LNG terminal, marine berth, and LNG carrier turning basin.  The plan will 
include extra work areas, spoil storage areas, sediment control structures, etc., 
as well as mitigation for navigational issues.   

 
    The Environmental Inspector may adjust the final placement of the erosion 

and sediment control structures in the field to maximize effectiveness.  
 

  10. Temporary Erosion and Sediment Control  
 
   Install sediment barriers (as defined in Section 4.F.3.a of the Plan) 

immediately after initial disturbance of the waterway or waterbody or 
adjacent upland.  Sediment barriers must be properly maintained throughout 
construction and reinstalled as necessary (such as during excavation and 
initial grading) until replaced by permanent erosion controls or stabilization 
of disturbed  upland areas is complete.  Temporary erosion and sediment 
control measures are addressed in more detail in the Plan; however, the 
following specific measures are to be implemented: 

 
   a. install sediment barriers, where necessary to prevent the flow of 

sediments into the waterway or waterbody.  Removable sediment 
barriers (or driveable berms) shall be installed across access roads, 
where applicable.  These removable sediment barriers can be removed 
during the construction day, but must be re-installed after construction 
has stopped for the day and/or when heavy precipitation is imminent;   

 
   b. where waterways or waterbodies are adjacent to the construction and 

the site slopes toward the waterbody, install sediment barriers along 
the edge of the construction work areas as necessary to contain spoil 
within the construction right-of-way and prevent sediment flow into 
the waterbody; and 

 
   c. use silt/turbidity curtains, as necessary, to minimize transport of 

displaced silt, sediment or solids while construction activities are 
occurring in or directly adjacent to a waterway or waterbody. 
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  11. Construction Dewatering   
 
   Dewater the excavation or trench in a manner that does not cause erosion and 

does not result in silt-laden water flowing into any waterbody.  Remove the 
dewatering structures as soon as practicable after the completion of 
dewatering activities. 

 
 C. REVEGETATION and STABLIZATION  
 
 
  1. Install erosion control blankets or a functional equivalent on waterway or 

waterbody banks at the time of final bank recontouring.  Do not use synthetic 
monofilament mesh/netted erosion control materials in areas designated as 
sensitive wildlife habitat unless the product is specifically designed to 
minimize harm to wildlife.  Anchor erosion control blankets or matting with 
staples or other appropriate devices. 

 
  2. Application of riprap for bank stabilization must comply with COE, or its 

delegated agency, permit terms and conditions. 
 
  3. Unless otherwise specified by state permit, limit the use of riprap to areas 

where flow conditions preclude effective vegetative stabilization techniques 
such as seeding and erosion control fabric. 

 
  4. Revegetate disturbed riparian areas with native species of conservation 

grasses, legumes, and woody species, similar in density to adjacent 
undisturbed lands, as applicable. 

 
   5. Install permanent slope breakers, as needed, across the base of slopes greater 

than 5 percent that are less than 50 feet from the waterway or waterbody to 
prevent sediment transport.  In addition, install sediment barriers and 
silt/turbidity curtains as outlined in Section 5.B.10. 

 
   In some areas, with the approval of the Environmental Inspector, an earthen 

berm may be suitable as a sediment barrier adjacent to the waterway or 
waterbody. 
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 D. POST-CONSTRUCTION MAINTENANCE  
 
 

1. Do not use herbicides or pesticides in or within 100 feet of a waterway or 
waterbody except as allowed by the appropriate land management or state 
agency. 

 
 

6.0 WETLAND CROSSINGS 
 
 A. GENERAL   
 
  1. Annova LNG will conduct a wetland delineation using the current federal 

methodology and file a wetland delineation report with the Secretary before 
construction.     

 
   This report will identify: 
 
   a. by Project area all wetlands that would be affected; 
 
   b. the National Wetlands Inventory (NWI) classification for each 

wetland;  
 
   c. the crossing length of each wetland in feet; and 
 

  d. the area of permanent and temporary disturbance that would occur in 
each wetland by NWI classification type. 

 
  2. Design the facility to avoid wetland areas to the maximum extent possible.  If 

a wetland cannot be avoided the facility will be designed in a manner that 
minimizes disturbance to wetlands.   

 
  3. Limit disturbance to wetland areas in accordance with COE permits and 

approved drawings. Early in the planning process Annova LNG will identify 
site-specific areas where spoil piles could be difficult to maintain because 
existing soils lack adequate unconfined compressive strength. 

 
  4. Wetland boundaries and buffers must be clearly marked in the field with 

signs and/or highly visible flagging until construction-related ground 
disturbing activities are complete. 
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  5. Implement the measures of Sections 5.0 and 6.0 for construction within or 
adjacent to a waterway or wetland.  If all measures of Sections 5.0 and 6.0 
cannot be met, Annova LNG will file with the Secretary a site-specific 
construction plan for review and written approval by the Director before 
construction.  This crossing plan will address at a minimum: 

 
   a. spoil control; 
 
   b. restoration of waterway or waterbody banks and wetland hydrology; 
 
   c. timing of the waterway or waterbody construction; 
 
   d. method of construction; and  
 
   e. size and location of all extra work areas. 
    
  6. Do not locate aboveground facilities in any wetland, except where the 

location of such facilities has been approved by the appropriate regulatory 
agencies.  

 
 B. INSTALLATION  
 
  1. Extra Work Areas and Access Roads  
 
   a. Locate all extra work areas (such as staging areas and additional spoil 

storage areas) at least 50 feet away from wetland boundaries, except 
where the adjacent upland consists of  disturbed land. 

 
   b. Annova LNG will file with the Secretary for review and written 

approval by the Director, site-specific justification for each extra work 
area with a less than 50-foot setback from wetland boundaries, except 
where adjacent upland consists of disturbed land.  The justification 
must specify the site-specific conditions that will not permit a 50-foot 
setback and measures to ensure the wetland is adequately protected.   

 
   c. Construction access across a wetland area is permitted when the 

wetland soil is firm enough to avoid rutting or has been appropriately 
stabilized to avoid rutting (e.g., with timber riprap, prefabricated 
equipment mats, or terra mats). 
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    In wetlands that cannot be appropriately stabilized, construction 
equipment other than that needed to install the wetland crossing will 
use access roads located in upland areas.  Where access roads in 
upland areas do not provide reasonable access, limit all other 
construction equipment to one pass through the wetland. 

 
 

d. The only access roads, other than the construction travel paths within  
   the Project site boundaries, that can be used in wetlands are those  
   existing roads that can be used with no modifications or  
   improvements, other than routine repair, and no impact on the  
   wetland. 

 
  2. Construction Procedures  
 

a. Comply with COE, or its delegated agency, permit terms and 
conditions.  

 
   b. Assemble the facility components an upland area unless the wetland is 

dry enough to adequately support the construction activity. 
 

c. Limit construction equipment operating in wetland areas to that 
needed to perform the construction activity. 

 
   d. Cut vegetation just above ground level, leaving existing root systems 

in place, and remove it from the wetland for disposal, where practical. 
 
    Annova LNG may burn woody debris in wetlands, if approved by the 

COE and in accordance with state and local regulations, ensuring that 
all remaining woody debris is removed for disposal.   

 
   e. Segregate the top 1 foot of topsoil, as appropriate, from the area 

disturbed.  
 
   f. Do not use rock, soil imported from outside the wetland, tree stumps, 

or brush riprap to support equipment in a wetland area. 
 
   g. If standing water or saturated soils are present, or if construction 

equipment causes ruts or mixing of the topsoil and subsoil in 
wetlands, use low-ground-weight construction equipment, or operate 
normal equipment on timber riprap, prefabricated equipment mats, or 
terra mats.  
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   h. Remove project-related material used to support equipment, as 
appropriate, upon completion of construction. 

 
  3. Temporary Sediment Control   
 
   Install sediment barriers (as defined in Section 4.F.3.a of the Plan) 

immediately after initial disturbance of the wetland or adjacent upland.  
Sediment barriers must be properly maintained throughout construction and 
reinstalled as necessary (such as after backfilling temporary storm water 
diversion ditches).  Except as noted below in Section 6.B.3.c, maintain 
sediment barriers until replaced by permanent erosion controls or restoration 
of adjacent upland areas is complete. Temporary erosion and sediment 
control measures are addressed in more detail in the Plan. 

 
   a. Install sediment barriers across the entire construction right-of-way 

immediately upslope of the wetland boundary at all wetland crossings 
where necessary to prevent sediment flow into the wetland. 

 
   b. Where wetlands are adjacent to the construction area, and the grade 

slopes toward the wetland, install sediment barriers along the edge of 
the construction right-of-way as necessary to contain spoil within the 
construction area and prevent sediment flow into the wetland. 

 
   c. Install sediment barriers along the edge of construction areas as 

necessary to contain spoil and sediment within the construction 
workspace.  Remove these sediment barriers during site cleanup 
following completion of final grading. 

 
  4. Construction Dewatering    
 
   Dewater the excavation or trench in a manner that does not cause erosion and 

does not result in silt-laden water flowing into any wetland.  Remove the 
dewatering structures as soon as practicable after the completion of 
dewatering activities. 

 
 C. STABILIZATION AND CLEAN UP  
 
  1. Restore pre-construction wetland contours to maintain the original wetland 

hydrology, where applicable. 
 
  2. For each wetland within or adjacent to the construction limits of disturbance, 

and where the grade slopes toward the wetland, install  permanent slope 
breakers across the construction area at the base of slopes greater than 5 
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percent where the base of the slope is less than 50 feet from the wetland, or as 
needed to prevent sediment transport into the wetland.  In addition, install 
sediment barriers as outlined in the Plan.  In some areas, with the approval of 
the Environmental Inspector, an earthen berm may be suitable as a sediment 
barrier adjacent to the wetland.  

 
  3. Do not use fertilizer, lime, or mulch in a wetland area unless required in 

writing by the appropriate federal or state agency. 
 
  4. Consult with the appropriate federal or state agencies to develop a project-

specific wetland restoration plan, as applicable.  The revegetation and 
stabilization plan will include measures for re-establishing herbaceous and/or 
woody species, controlling the invasion and spread of invasive species and 
noxious weeds (e.g., purple loosestrife and phragmites), and monitoring the 
success of the revegetation and weed control efforts.  The revegetation and 
stabilization plan will be made available to the FERC staff upon request. 

 
  5. Until a project-specific wetland restoration plan is developed and/or 

implemented, temporarily revegetate affected wetlands with annual ryegrass 
at a rate of 40 pounds/acre (unless standing water is present). 

 
  6. Ensure that disturbed wetland areas temporarily disturbed by construction, 

and remain as wetlands following construction are stabilized and successfully 
revegetated with wetland herbaceous and/or woody plant species in 
accordance with COE authorizations, and as recommended by the appropriate 
regulatory agency or local soil conservation authority, where applicable, to 
prevent conversion of wetlands to uplands. 

 
  7. Remove temporary sediment barriers located at the boundary between 

wetland and adjacent upland areas after stabilization (and revegetation where 
applicable) of adjacent upland areas are judged to be successful as specified 
in Section 7.A.4 of the Plan.  

 
 D. POST-CONSTRUCTION MAINTENANCE AND REPORTING  
 
  1. Do not conduct routine vegetation mowing or clearing over wetlands outside 

the LNG plant primary security boundary/fence line.  However, to facilitate 
perimeter patrols and security observations, a corridor external and adjacent 
to the primary security fence line up to 20 feet wide may be cleared at a 
frequency necessary to maintain the 20-foot corridor in an herbaceous state.  
In addition, broadleaf trees within 15 feet of the corridor that could 
compromise the facility security may be selectively trimmed or cut and 
removed.   
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  2. Do not use herbicides or pesticides in or within 100 feet of a wetland, except 

as allowed by the appropriate federal or state agency. 
 
  3. Monitor and record the success of wetland revegetation annually until 

wetland revegetation is successful, where applicable.   
 

4. Wetland revegetation will be considered successful if all of the following 
criteria are satisfied: 

 
a. the affected wetland satisfies the current federal definition for a 

wetland (i.e., soils, hydrology, and vegetation);  
 
b. vegetation is at least 80 percent of either the cover documented for the 

wetland prior to construction, or at least 80 percent of the cover in 
adjacent wetland areas that were not disturbed by construction;   

 
c. if natural rather than active revegetation was used, the plant species 

composition is consistent with early successional wetland plant 
communities in the affected ecoregion; and 

 
d. invasive species and noxious weeds are absent, unless they are 

abundant in adjacent areas that were not disturbed by construction. 
 

5. Within 3 years after construction, Annova LNG will file a report with the 
Secretary identifying the status of the wetland revegetation efforts and 
documenting success as defined in Section 7.D.5, above.   
 
For wetland areas where revegetation has been implemented, and is not 
successful at the end of 3 years after construction, develop and implement (in 
consultation with a professional wetland ecologist) a remedial revegetation 
plan to actively revegetate wetlands.  Continue revegetation efforts and file a 
report annually documenting progress in these wetlands until wetland 
revegetation is considered successful by a professional wetland ecologist. 

 

7.0 HYDROSTATIC TESTING 
 
 A. NOTIFICATION PROCEDURES AND PERMITS  
 
  1. Apply for state-issued water withdrawal permits, as required. 
 
  2. Apply for National Pollutant Discharge Elimination System (NPDES) or 
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state-issued discharge permits, as required. 
  3. Notify appropriate state agencies of intent to use specific sources at least 48 

hours before testing activities unless they waive this requirement in writing. 
 
 B. GENERAL  
 
  1. Perform testing and inspections of welded and non-welded pipeline systems 

in accordance with appropriate engineering codes and standards, before 
installation under waterbodies or wetlands. 

 
  2. If diesel engine driven pumps used for hydrostatic testing are within 100 feet 

of a waterway, waterbody or wetland, address secondary containment and 
refueling of these pumps in the project’s Spill Prevention and Response 
Procedures.  

 
  3. Annova LNG will file with the Secretary before construction a list identifying 

the location of waterways or waterbodies proposed for use as a hydrostatic 
test water source or discharge location.   

 
 C. INTAKE SOURCE AND RATE  
 
  1. Screen the intake hose to minimize the potential for entrainment of fish. 
 
  2. Do not use state-designated exceptional value waters, waterbodies which 

provide habitat for federally listed threatened or endangered species, or 
waterbodies designated as public water supplies, unless appropriate federal, 
state, and/or local permitting agencies grant written permission. 

 
  3. Maintain adequate flow rates to protect aquatic life, provide for all waterbody 

uses, and provide for downstream withdrawals of water by existing users. 
 
  4. Locate hydrostatic test manifolds outside wetlands and riparian areas to the 

maximum extent practicable. 
 
 D. DISCHARGE LOCATION, METHOD, AND RATE  
 
  1. Regulate discharge rate, use energy dissipation device(s), and install sediment 

barriers, as necessary, to prevent erosion, streambed scour, suspension of 
sediments, or excessive streamflow. 

 
  2. Do not discharge into state-designated exceptional value waters, waterbodies 

which provide habitat for federally listed threatened or endangered species, or 
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waterbodies designated as public water supplies, unless appropriate federal, 
state, and local permitting agencies grant written permission. 
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CWA Clean Water Act 
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1 INTRODUCTION 
Annova LNG Common Infrastructure, LLC; Annova LNG Brownsville A, LLC; Annova LNG 
Brownsville B, LLC; and Annova LNG Brownsville C, LLC (collectively, “Annova”) is 
proposing to construct, own, and operate the Annova LNG Brownsville Project (Project) in 
Cameron County, Texas.  The purpose of the Project is to operate a mid-scale natural gas 
liquefaction facility along the South Texas Gulf Coast for exporting natural gas to international 
markets.  The mid-scale size of the facility meets the requirements of multiple foreign purchasers 
whose annual demand is best met with increments of 1 million tonnes per annum (mtpa).  The 
Project will include six liquefaction trains, each with a nameplate capacity of 1.0 mtpa, for an 
aggregate nameplate capacity of 6 mtpa and a maximum output at optimal operating conditions 
of 6.95 mtpa.  

This Dredged Material Transport Plan (DMTP) describes the methods developed to transport and 
place excavated and dredged material resulting from construction and operation of the Project in 
accordance with applicable federal and state regulations. 

1.1 APPLICABLE REGULATIONS AND REQUIREMENTS 

A Section 10/Section 404 permit from the U.S. Army Corps of Engineers (USACE) is required 
to conduct dredge/fill activities within “waters of the United States.”  Several conditions must 
be addressed as part of the USACE Section 10/404 permit compliance process. The permit offers 
blanket coverage for the requirements of Section 10 of the Rivers and Harbors Act; Section 404 
of the Clean Water Act (CWA); and Section 103 of the Marine Protection, Research, and 
Sanctuaries Act.  The permit also requires adherence to the Texas Coastal Zone Management 
Act and Section 401 of the CWA.  A Coastal Zone Management Act consistency determination 
and Section 401 Water Quality Certification review will be conducted by the Railroad 
Commission of Texas as part of the Section 10/404 permit review process. 

1.2 PLAN IMPLEMENTATION RESPONSIBILITY 

Annova is the operator/owner for this Project and has overall responsibility for implementing 
this plan through the engineering, procurement, and construction implementation through various 
contracts/subcontracts, subject to the USACE permit requirements and Federal Energy 
Regulatory Commission and USACE acceptance. 

As of the date of this Plan, not all contractors/subcontractors have been identified; however, 
when contractors/subcontractors are selected, training sessions for construction personnel will be 
held before and during all construction activities.  While this training will focus on DMTP 
implementation, it will also include instructions on the implementation of other construction 
mitigation measures, as appropriate. 
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2 PROJECT DESCRIPTION 
Annova will construct the Project on approximately 731 acres of land on the south bank of the 
Brownsville Ship Channel (BSC) at approximately mile marker 8.2 (Figure 1).  The Project site 
is available to Annova through a real estate lease option agreement with the Brownsville 
Navigation District (BND).    

The Project includes two principal parts: the liquefied natural gas (LNG) facilities and the 
associated marine transfer facilities.  The LNG facilities will be designed to receive 0.9 billion 
cubic feet per day of third-party feed gas via pipeline.  The natural gas delivered to the site via the 
feed gas pipeline will be treated to remove constituents that would freeze during the liquefaction or 
affect the liquefaction process, primarily hydrocarbons other than methane, carbon dioxide, and 
water.  Annova will liquefy the treated natural gas using the Black & Veatch Poly Refrigerant 
Integrated Cycle Operation (PRICO®) technology.  The LNG will be stored in two single-
containment LNG storage tanks, each designed to store approximately 160,000 cubic meters (m3) 
to match the capacity of typical LNG carriers.  The LNG will be pumped from the storage tanks to 
the marine transfer facilities.  The marine transfer facilities will load LNG carriers at the berth 
using cryogenic piping and associated equipment for mooring the carrier.   The Project includes 
the following major components: gas pretreatment facilities; liquefaction facilities; LNG storage 
tanks; a boil-off gas handling system; a flare system; marine transfer facilities; control, 
administration, and support buildings; access roads; and utilities (power, water, and 
communication.). 

2.1 MARINE TRANSFER FACILITIES 

The marine transfer facilities were designed to accommodate 138,000-m3
 to 177,000-m3

 LNG 
carriers.  The berth will include a 1,500-foot-diameter turning basin, with adjacent approach area 
to accommodate passage between the channel and turning basin.  The LNG carriers will dock at 
the LNG loading berth on the south side of the marine berth, and the material off-loading facility 
(MOF) will be located on the west side of the basin.  The MOF will accommodate the delivery 
by barge of major equipment and modular plant components during construction.  The MOF will 
be maintained for use during the operational life of the facility as needed. 

2.2 EXCAVATION AND DREDGING 

The excavation and dredging area for the marine berth and turning basin on the north and south 
sides of the BSC are shown on Figure 2, and cross-section profiles are shown on Figure 3.  The 
south marine berth and turning basin will be created through a combination of mechanical 
dredging/excavation and hydraulic cutter suction dredge, and the north turning basin will be 
created by hydraulic cutter suction dredge.  The BSC has an authorized depth of -42 feet mean 
lower low water (MLLW).  The basins will be dredged to -45 feet MLLW and will have a 3:1  
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slope from the top to the toe of each basin, including along the MOF in locations where sheet 
piling is not used.  The -45 feet MLLW includes the additional 3 feet for advance maintenance 
and over-depth volumes.  No dredging will occur within the BSC navigation channel.   

The marine berth and turning basin encompass 76 acres at the top of slope at approximately 0 
feet MLLW.  The south basin toe of the slope is 4,133 feet along the BSC; 1,093 along the MOF; 
1,387 feet along the LNG loading berth; 766 feet along the east basin side; and 2,052 feet along 
the east approach.  The distance from the edge of the BSC to the LNG berth is approximately 
1,050 feet.  Of the 76 acres of the south basin at 0 feet MLLW, approximately 39 acres currently 
are land and 37 acres currently are submerged. 

The north turning basin is located directly opposite on the far side of the BSC to allow adequate 
LNG carrier maneuvering and turning space.  The north basin toe is a four-sided convex polygon 
that extends approximately 200 feet from the BSC along the northern toe of slope.  The north 
basin encompasses 20 acres at the top of slope at approximately 0 feet MLLW.  The north basin 
toe of the slope is 3,600 feet along the BSC; 278 feet along the west side; 1,800 feet along the 
north side; and 1,721 feet along the east approach.   

• Excavation and dredging quantities were computed using the site plan shown on Figure 2 
and topographic data provided by Black & Veatch.  Hydrographic data collected in 
March 2015 from the latest USACE channel survey project were used for the underwater 
portion of the Project.  Civil3D software was used to create the surfaces needed to calculate 
the dredging volumes.  Land-based material above water down to elevation +2 feet North 
American Vertical Datum 88 (NAVD88), or +2.85 feet MLLW, as compared with tidal 
datum 8779770 for Port Isabel, Texas, will be excavated using conventional earth-
moving equipment.  The excavated material will be used as on-site fill. 

• Mechanical dredging/excavation (in former land area) to -20.85 feet NAVD88 (or -20 
feet MLLW) will use conventional earth-moving equipment and dewatering will use 
local sumps and pumping.  Material will be placed on the Project site. 

• Hydraulic dredging below -20 feet MLLW (in former land area) and hydraulic dredging 
of the remaining area currently under water to -45.85 feet NAVD88 (or -45 feet MLLW) 
will use hydraulic cutter suction dredge equipment and will place the dredged material in 
BND-owned Dredged Material Placement Areas (DMPAs).  DPMA 5A located west of 
the Project site is the preferred area. 

Figure 3 shows a cross-section through the marine basin from the south at the LNG facility and 
to the north across the shipping channel.  The highest elevation on land is +24 feet NAVD88, 
situated in the middle of the southern edge of the basin.  At the marine slip, the elevation at the 
top of the slope at the LNG trestle will be +20 feet NAVD88; however, the western and eastern 
faces of the slip will be variable because of the existing terrain elevation. 
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Table 1 provides areas and computed quantities for the marine basin above elevation +2 feet 
NAVD88 and to -45 feet MLLW.  The quantities noted are the volume of topsoil and the volume 
of material from the land area for the marine berth and turning basin.  

The areas shown in Figure 2 will be mechanically dredged from an elevation of +2 feet NAVD88 
down to -20 feet MLLW.  Table 1 provides areas and computed quantities for the mechanical 
dredging/excavation with dewatering.  The remaining area currently under water from -20 feet 
MLLW to the design depth of -45 feet MLLW will be dredged using hydraulic cutter suction   
dredge equipment.  Dredged material will be placed into a BND-owned DMPA (described in 
Section 3 below).  Table 1 provides areas and computed quantities for the hydraulic dredging and 
includes 3 feet of allowable over-depth dredging.  

Table 1 
Estimates of Excavated and Dredged Material 

Project 
Facility 

Excavation/Dredging 
Method 

Approximate 
Area 

(acres) 
Duration 

(days) 

Estimated 
Volume 
(cubic 
yards) 

Estimated Volume 
by Soil Texture(a) 

(cubic yards) 

Proposed 
Placement 
Location 

Marine 
Berth and 
Turning 
Basin 
(South) 

Excavation of 
Topsoil 

39 39 60,000 Clay – 60,000 Project site 

 Excavation to +2 
feet NAVD88 

39 530,000 Clay – 530,000 

 Excavation from +2 
feet NAVD88 to     
-20.85 NAVD88 

76 113 1,125,000 Clay – 1,125,000 

 Dredging to -45 
feet MLLW(b) 

76 88 3,520,000 Sand – 3,520,000 Dredged 
Material 

Placement 
Area 5A 

Turning 
Basin 
(North) 

Dredging to -45 
feet MLLW(b) 

20 19 726,000 Clay – 573,080 
Sand – 153,920 

Dredged 
Material 

Placement 
Area 5A 

Total excavation for placement on the Project 
site 

 1,715,000 Clay – 1,715,000  

Total material for Dredged Material Placement 
Area 5A 

 4,246,000 Clay – 573,000 
Sand – 3,673,000 

Total material excavated and dredged  5,961,000 Clay – 2,288,000 
Sand – 3,673,000 

Notes: 
(a)   Volume includes advance maintenance and over-depth volumes. 
(b)  Based on soil borings conducted at the Project site that show clay layers to -35 feet NAVD88 and sand from    

-35 to -65 feet NAVD88.   
 
Key: 
MLLW = mean lower low water 
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2.3 EXISTING CONDITIONS 

The USACE conducted sediment sampling for contaminants as part of the Brazos Island Harbor 
(BIH), Texas, Channel Improvement Project.  Analytical results for those samples indicated 
there are no chemical or physical concerns regarding placement of BSC sediments in upland 
placement areas (USACE 2014).  Nevertheless, although the data indicate there are no 
contaminants of concern in the BSC, soil, sediment, and water samples will be collected within 
the dredging footprint for analysis of the composition and chemistry of the bottom and sub-
bottom of the dredge area before the Project is constructed.  Samples will be collected and 
analyzed for chemical constituents as described in Annova’s Dredge Area Sampling and 
Analysis Plan (Attachment D of this Permit Application) in order to characterize the dredged 
material that is proposed for placement in a BND-owned DMPA.  See Annova’s Dredged Area 
Sampling and Analysis Plan for a detailed description of the field sampling methods, analytical 
program, and quality control procedures that will be implemented for characterizing the material 
to be dredged. 

2.4 BENEFICIAL USE OPTIONS 

Annova is coordinating with the USACE, the U.S. Environmental Protection Agency, and state 
and local entities to evaluate the potential for beneficial use of dredged material.  Annova will be 
generating dredged and excavated material from two sources over the life of the Project.  The 
initial development of the turning basin and marine berth (i.e., new work) will generate 
approximately 5,961,000 cubic yards (yd3) of excavated and dredged material, with 
approximately 1,715,000 yd3 of excavated material to be placed on the site, as shown in Table 1.  
Maintenance dredging will be required every other year for an estimated 30 years, generating 
approximately 200,000 yd3 per event.  New work material composition is expected to be largely 
clay with sand layers, while the maintenance material is expected to contain a higher percentage 
of sand. 

Annova will conduct additional characterization of the dredged material and consult with 
regulatory agencies to define the potential for beneficial use of the dredged material.  Ongoing 
Project design and development and additional geotechnical investigations and testing will allow 
refinement of existing proposed beneficial use options (on-site fill, marsh restoration, shoreline 
stabilization, and habitat restoration and creation) and, potentially, other uses to be identified for 
subsequent implementation. 

Beneficial use of dredged material includes placing or using dredged sediments as resource 
material in productive ways that provide environmental, economic, or social benefits, according 
to the USACE (USACE 2015).  Appendix A provides a summary of beneficial use concepts for 
dredged material under consideration.  Table 2 lists common types and examples of dredged 
material uses.  Examples of beneficial uses of dredged material include habitat development 
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(e.g., wetland enhancement, restoration or creation, fishery enhancement); development of parks 
and recreational facilities (e.g., walking and bicycle trails, wildlife viewing areas); agricultural, 
forestry, and horticultural uses; strip-mine reclamation/solid waste management (e.g., fill for 
strip mines, landfill capping); shoreline construction (e.g., levee and dike construction); 
construction/industrial development (e.g., bank stabilization, site filling and leveling, 
brownfields reclamation); and beach nourishment (e.g., restoration of eroding beaches).  

Table 2 
Types and Examples of Beneficial Use Options 

Engineered Uses Agricultural and Product Environmental Enhancement 

• Berm Creation 
• Shore Protection 
• Capping Landfills and 

Industrial Sites 
• Replacement fill 
• Beach Nourishment 
• Land Creation 
• Land Improvement 

• Aquaculture 
• Construction Materials 
• Decorative Landscaping 

Products 
• Topsoil 

• Agriculture, Forestry, 
Horticulture, and 
Aquaculture  

• Fish & Wildlife Habitats 
• Fisheries Improvement 
• Wetland Restoration 
• Habitat development 

 

Annova plans to use on-site placement of mechanically excavated material as fill for the Project 
as the preferred beneficial use option, excluding topsoil.  Approximately one-fourth of the 
material removed to develop the marine facilities is proposed to be used on-site, based on current 
engineering information.  The mechanically excavated material consists primarily of clay and is 
intended to be used for general site landscaping and grading.  Assuming moderate compaction of 
the mechanically excavated material, approximately 1.3 million cubic yards of fill will be used to 
raise the elevation in these receiving areas up to +8 feet NAVD88. 

2.5 DREDGED MATERIAL PLACEMENT AREAS 

Due to the relatively small areas available within the Project site and the area required for dredge 
slurry dewatering, on-site placement of hydraulically dredged material would not be practicable.  
Therefore, Annova proposes to place these materials into BND-owned DMPAs or use them for 
off-site beneficial uses if feasible and practicable alternatives can be identified.  There are a 
number of DMPAs adjacent to the BSC that have been evaluated as potential placement areas.  
The BND-owned placement areas are identified on Figure 4.  Based on their proximity to the 
Project area, DMPAs 4A, 4B, 5A, and 5B were evaluated. 

2.5.1 DMPA 4A 

DMPA 4A is approximately 469 acres in size and is located east of the Project site and south of 
the Port Isabel Channel. DMPA 4A was last used for dredged material placement in 2009.  The 
drop-outlet structure is currently known to be silted and in need of refurbishment.  DMPA 4A is 
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located in piping plover critical habitat unit TX-01, which places significant restrictions on the 
use of this DPMA and increased liability associated with degradation of the habitat.  

2.5.2 DMPA 4B 

DMPA 4B is approximately 243 acres in size and is located directly east of the Project site.  The 
site is surrounded by a containment dike with an average height of 7 feet above the existing 
grade and a length of about 16,340 linear feet.  The site has not been used for maintenance 
dredging for several years and the drop-outlet structure is currently not functioning.  DMPA 4A 
is located in piping plover critical habitat unit TX-01, which places significant restrictions on the 
use of this DPMA and an increased liability associated with degradation of the habitat. 

2.5.3 DMPA 5A 

DMPA 5A is approximately 704 acres in size and is located directly west of the Project site.  
DMPA 5A is surrounded by a containment dike with an average height of 6 feet above the 
existing grade and a length of about 21,690 linear feet.  The site is used for placement of 
maintenance dredged material from the adjacent section of the BSC navigation channel.  The 
drop-outlet structure was recently refurbished and is functioning well. 

2.5.4 DMPA 5B 

DMPA 5B is approximately 1,020 acres in size and is located west of DMPA 5A.  The site is 
surrounded by a containment dike with an average height of 12 feet above the existing grade and 
a length of about 29,343 linear feet (based upon post-construction surveys provided by the 
BND).  The site is used for placement of maintenance dredged material from the adjacent section 
of the BSC navigation channel.  The drop-outlet structure was recently refurbished and is 
functioning well. 

2.5.5 PROPOSED PLACEMENT AREA 

Potential placement areas were evaluated based on three criteria: distance from the Project site, 
available capacity, environmental considerations, and efficiency of placing the material.  A dike 
with a smaller length to area ratio provides a more efficient site than a site with a longer length to 
area ratio.  Sites are generally compartmentalized with internal dike “training structures” to 
increase the flow path from the pipeline discharge point to the outfall structure.  This provides 
greater capacity for fine material to settle out of the discharge slurry before it is released back 
into the BSC.  Large, square-shaped areas also provide more opportunity to work the material 
with dozers soon after placement without adversely affecting the settling process.  Table 3 
describes the respective characteristics of each DMPA.  
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Table 3 
Dredged Material Placement Area Characteristics 

DMPA 

Distance 
to the 
Site 

(miles) 
Dike Length 

(feet) 
DMPA Area 

(acres) Length:Area Ratio 
USACE Dike Crest 

Requirements 
Levee Raising 
Requirement1 

4A 3 – 4  33,910 469 72.3 +35 feet NAVD88 17 feet 
4B Adjacent 16,338 243 67.2 +24 feet NAVD88 28 feet 
5A Adjacent 21,628 704 30.7 +17 feet NAVD88 12.5 feet 
5B 3 29,343 1020 28.8 +19 feet NAVD88 8.5 feet 

Source: B&V File 183169-REFF-0027 
1 The levee-raising requirements reflect the Project only and do not include capacity for material from the BIH 

Channel Improvement Project.  

 

Based on the assumption that material excavated to +2 feet MLLW will be kept at the Project 
site, a total of 4,246,000 yd3 of dredged material will require off-site placement.  Typical 
capacity requirements for hydraulic dredging are 2.5 times the volume of dredged clay material 
and 1.3 times the volume for a dredged slurry consisting primarily of sandy material.  Assuming 
a bulking factor of 1.9 to account for cohesive material, a volume of 10,200,000 yd3 is needed 
within the placement areas. 

Based on the dike length to area ratio of 30.7 for DMPA 5A, the dike will need to be raised 12.6 
feet above the existing height to provide the capacity needed for the dredged material from the 
for Annova Project and BIH Channel Improvement Project, including freeboard for the decant 
slurry.  Existing levee crest elevations range from +12 to +14 feet NAVD88 at DMPA 5A, which 
will result in an overall elevation of +23 to +25 feet NAVD88 for placement of Annova new 
work material and material from the BIH Channel Improvement Project (see Figure 5).  The 
USACE’s Engineering Appendix for the BIH Channel Improvement Project (2014) indicates that 
the subgrade at DMPA 5A can sustainably accommodate a total levee crest elevation of +42 feet 
NAVD88.  

DMPA 5A is closer to the Project site than DMPA 5B, which is 3 miles away.  Therefore, 
Annova identified DMPA 5A as the preferred placement area for dredged material from the 
Project site, with DMPA 5B serving as a suitable alternative. 

Annova is consulting with the BND and the USACE regarding the use of DMPA 5A.  The BND 
owns and is responsible for maintenance of the DMPAs, while the USACE has an easement for 
the total containment capacity.  Based on consultations with the BND and the USACE, 
maintenance obligations for the DMPAs will pass from the BND to the USACE following the 
BIH Channel Improvement Project.  Therefore, Annova is consulting with the USACE 
Operations and Real Estate Divisions regarding the availability and use of DMPA 5A.  

The BIH Channel Improvement Project may use DMPA 5A for dredged material from 
maintenance dredging.  Annova evaluated levee height for the cumulative use of DMPA 5A for 
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the BIH project, proposed LNG facilities on the BSC, and the Annova Project. Appendix 1H of 
Resource Report 1 provides the cumulative analysis of dredged material placement.  

  



PROPOSED DMPA-5A DIKE,
CROSS-SECTION, TYPICAL

FIGURE 5
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3 DREDGED MATERIAL TRANSPORT 

Upon mobilization of the dredge barge, a floating dredged material pipeline (27 inches in 
diameter, depending on the barge) will be installed and anchored along the south shore of the 
BSC such that no alteration to tidal flow will occur.  The a p p r o x i m a t e l y  8 , 3 5 0 - foot-
long section of pipeline will be floated, marked with navigation lights and reflective signs, 
and monitored to ensure the safety of area traffic.  The pipe will be flushed prior to opening to 
minimize turbidity released from the dredge pipe and visually monitored for leaks during 
operation.  Figure 6 shows the proposed placement of the floating dredged material pipeline at 
DMPA 5A, and Figure 7 shows a floating dredged material pipe typical cross section. The 
dredge pipe will include a wye valve, which will evenly distribute the dredged material into two 
internal partitions within DMPA 5A.  This distribution of the material will ensure that particle 
settling upon discharge from the pipe will be able to keep pace with the production rate of the 
dredge.  The effluent outfall at the drop-outlet structure will be monitored for turbidity and 
erosion issues.  Turbidity at the outfall will be limited to 280 nephelometric turbidity units, per 
40 Code of Federal Regulations § 450.22.  The BSC is not impaired for turbidity and no total 
maximum daily loads other than for bacteria have been established for this waterbody. It is 
anticipated that the floating dredged material pipeline will be installed no more than one month 
prior to the start of dredging activities and will be removed within one month following the 
completion of dredging activities.  
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4 MAINTENANCE DREDGING 
4.1 MAINTENANCE DREDGING VOLUMES 

With relatively low currents and few tributaries driving outflow or sediment recharge, shoaling 
in the BSC is relatively low and localized.  Consultation with the BND suggests that there are 
several areas in the BSC where shoaling is observed.  One such area is the “pilot channel” outfall 
from the Bahia Grande wetland area, which outfalls directly across the channel from the marine 
berth.  Consultation with the Brazos Santiago Pilot’s Association; however, suggests that the 
shoaling rates in this area have been decreasing over time.  The pilot channel is the subject of a 
proposed widening project, which would further reduce sedimentation. 

The BSC’s current annual sedimentation rate is approximately 10 yd3 per linear foot (USACE 
2014).  However, because of the configuration of the marine slip, it will be subject to shoaling 
rates in excess of that observed in the main channel.  It is likely that the highest sedimentation 
rates will be in the areas at the mouth of the slip, near the edge of the cut, and around the marine 
berth.  It is estimated that a total annual volume of 50,000 yd3 to 100,000 yd3 of maintenance 
dredging will be required.  As such, Annova is proposing a continual dredging operation to 
remove up to 200,000 yd3 every other year.  Over the Project’s design life of 30 years, this will 
generate a total volume of up to 3 million yd3 of material requiring disposal. 

4.2 MAINTENANCE DREDGING PLACEMENT 

Placement of 3 million yd3 of material in DMPA 5A over the lifespan of the Project will require 
an additional levee increase in elevation of 2.6 feet (see Figure 5).  As the annual maintenance 
volume is approximately 100,000 yd3, no freeboard allowance has been included in this capacity 
requirement.  The frequency of dredging will be either on a one-year or two-year cycle, 
depending on actual accumulation rate. 
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1.0 INTRODUCTION 

Annova is coordinating with the U.S. Army Corps of Engineers (USACE), the U.S. 
Environmental Protection Agency (USEPA) and state and local entities to evaluate the potential 
for beneficial use of dredged material. The USACE is responsible for maintaining the navigable 
waterways in the U.S. traditionally and leads the development of beneficial use of dredged 
material projects. The USACE, along with the USEPA and other federal and state resource 
agencies focus on beneficial uses of dredged material because of recognized environmental 
benefits and the increasing lack of disposal capacity in traditional disposal sites.  The National 
Dredging Team (NDT) recognizes dredged material as a valuable resource that can be used in 
environmentally beneficial ways. The NDT's national guidance document, which explains the 
role of the Federal Standard in implementing beneficial uses of dredged material from the 
USACE’s new and maintenance navigation projects, describes a number of recommended uses 
of dredged material for various productive purposes. Examples of beneficial uses of dredged 
material include habitat development (e.g., wetland restoration or creation, rookery islands, 
fishery enhancement); development of parks and recreational facilities (e.g., walking and bicycle 
trails, wildlife viewing areas); agricultural, forestry, and horticultural uses; sanitary landfill 
cover/capping; shoreline construction (e.g., levee and dike construction); construction/industrial 
development (e.g., bank stabilization, brownfields reclamation); and beach nourishment (e.g., 
restoration of eroding beaches).   

Annova will be generating dredged and excavated material from two sources over the life of the 
Project.  The initial development of the turning basin and marine berth, i.e., “ new work,” will 
generate approximately 5,371,000 cubic yards. Maintenance dredging will be required every 
other year for an estimated 30 years, generating approximately 200,000 cubic yards per event.  
New work material composition is expected to be largely clay with sand, while the maintenance 
material is expected to contain a higher percentage of sand.  

Annova will conduct additional characterization of the dredged material combined with 
discussions with land owners needing fill material and consultation with regulatory agencies to 
define the potential for beneficial use of the dredged material.  This summary represents 
beneficial use options based on current field investigations and test information.  Ongoing 
Project design and development and additional geotechnical investigations and testing will allow 
refinement of existing proposed beneficial use options (on-site fill, marsh restoration, shoreline 
stabilization, and habitat restoration and creation) and, potentially, other uses to be identified for 
subsequent implementation. 

2.0 LOCAL AND PROJECT SITE GEOLOGY 

The surficial geologic units surrounding the Project include Quaternary alluvium, tidal flat 
deposits, muddy floodplain, clay dunes, and recent dredge spoils.  Silty and sandy floodplain 
alluvium is composed of mostly silt and sand.  Tidal flat deposits consist of varying amounts of 
sand, silt, clay (mud) and shells.  Muddy floodplain alluvium is composed of mostly clay and silt 
(mud) deposits.  Clay dune deposits are composed of eolian (wind-deposited) calcareous clay 
and silt deposited in lomas or low hills.  These clay dunes form surrounding tidal flats and 
shallow basins in areas with pronounced wet and dry seasons during the year (Bowler 1973).   
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The geotechnical investigation report indicates that the Project site subsurface stratigraphy 
consists of four distinct layers (Black & Veatch 2016).  The data show that Layer 1 consists of 
clay material that extends from the existing ground surface to between elevations -20 to -50 feet 
NAVD88.  Layer 2 consists of sand material, ranging from 10 to 40 feet thick.  The bottom 
elevation ranges from -40 to -60 feet NAVD88, with the bottom of the stratum shallower on the 
west side of the site.  Layer 3 consists of a clay material with a depth up to 90 feet.  This stratum 
appears interlayered with sand layers, especially on the northern portion of the site.  Layer 4 
consists of a sand material below elevation -150 feet NAVD88 to a maximum investigated depth 
of -200 feet NAVD88 (primarily identified based on the relatively high standard penetration tests 
N60-values).  

Outlined below are options considered for beneficial use of dredged material based on existing 
knowledge of local and on-site geologic conditions and the proximity of Port Isabel, South Padre 
Island, national wildlife refuges, and Bahia Grande to the Project site. 

3.0 BENEFICIAL USES OF DREDGED MATERIAL 

Beneficial use of dredged material includes using dredged sediments as resource material in 
productive ways, which provide environmental, economic, or social benefit, according to the 
USACE (USACE 2015). Dredged material can be used beneficially for engineered and 
agricultural products and environmental enhancement purposes, as described on the beneficial 
uses website (http://el.erdc.usace.army.mil/dots/budm/budm.cfm) and in the seven categories 
described below (USACE 2006): 

1. Habitat Restoration and Development: using dredged material to build and restore wildlife 
habitat, especially wetlands or other water-based habitat (e.g., nesting islands and offshore 
reefs). 

2. Beach Nourishment: using dredged material (primarily sandy material) to restore beaches 
subject to erosion. 

3. Parks and Recreation: using dredged material as the foundation for parks and recreational 
facilities (e.g., waterside parks) providing such amenities as swimming, picnicking, camping, 
or boating. 

4. Agriculture, Forestry, Horticulture, and Aquaculture: using dredged material to replace 
eroded topsoil, elevate the soil surface, or improve the physical and chemical characteristics 
of soils. 

5. Strip-Mine Reclamation and Solid Waste Management: using dredged material to reclaim 
strip mines, to cap solid waste landfills, or to protect landfills. 

6. Construction/Industrial Development: using dredged material to support commercial or 
industrial activities (including brownfields redevelopment), primarily near waterways (e.g., 
expanding or raising the height of the land base, providing bank stabilization). In addition, 
dredged material may be used in construction material. 

7. Multiple-Purpose Activities: using dredged material to meet a series of needs 
simultaneously, such as habitat development, recreation, and beach nourishment, which 
might all be supported with a single beneficial use project. 
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Table 2-1 lists common types and examples of dredged material use categorized by purpose: 
engineered, agricultural and product, and environmental enhancement. 

Table 2-1 
Types and Examples of Beneficial Use Options 

Engineered Uses Agricultural and Product Environmental Enhancement 

• Berm Creation • Aquaculture • Agriculture, Forestry, 
Horticulture, and Aquaculture  

• Shore Protection • Construction Materials • Fish & Wildlife Habitats 
• Capping Landfills and 

Industrial Sites 
• Decorative Landscaping 

Products • Fisheries Improvement 

• Replacement fill • Topsoil • Wetland Restoration 
• Beach Nourishment  • Habitat development 
• Land Creation   
• Land Improvement   

Considerations for the selection of beneficial uses include the availability of the site, dredged 
material physical and chemical compatibility, potential environmental impact, and practicability 
(cost, technology, and logistics). Given that the dredged material is originating from a marine 
rather than freshwater environment, certain options were eliminated from further analysis, 
including aquaculture/agriculture/forestry/horticulture, decorative landscaping products, topsoil, 
freshwater fisheries improvement, and solid waste management.  Based on initial geotechnical 
investigation data and publically available information associated with previous Brazos Island 
Harbor dredging projects, the following beneficial use options were preliminarily identified for 
further consideration:  (1) on-site fill; (2) bird island building; (3) coastal marsh and tidal 
wetland restoration, beach nourishment, and shoreline protection; and (4) upland habitat 
enhancement and creation.  

3.1 ON-SITE FILL  

Annova plans to use on-site placement of mechanically excavated material as fill for the Project 
as the preferred beneficial use option, excluding topsoil.  Approximately one-fourth of the 
material removed to develop the marine facilities is proposed to be used on-site, based on current 
engineering information. The mechanically excavated material consists primarily of clay and is 
intended to be used for general site landscaping and grading. Assuming moderate compaction of 
the mechanically excavated material, approximately 1.3 million cubic yards of fill will be used to 
raise the elevation in these receiving areas up to +8 feet NAVD88.   

3.2 BIRD ISLANDS  

Bird nesting islands have been successfully constructed using dredged material. In the late 
1980s, a coalition of eight governmental agencies identified environmentally and economically 
responsible ways to utilize new work and maintenance materials dredged from an expansion of 
the Houston Galveston ship channel in Galveston Bay. With over 4,000 acres of marsh creation, 
the agencies identified bird island construction as an appropriate beneficial use of new work 
dredged material.  Although restoring or creating bird nesting islands offers an opportunity for 
beneficial use along the Gulf Intracoastal Waterway or in and near Bahia Grande, this option 
requires further analysis of the physical and chemical characteristics of the sediments to be 
dredged.  In addition to suitability review, other areas to be evaluated include potential impacts 
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on road and marine traffic for transport of dredged material by truck and barge, respectively; and 
schedule and cost.   

3.3 MARSH RESTORATION, BEACH NOURISHMENT, AND SHORELINE 
STABILZATION 

Aerial imagery, studies of shoreline change, and local coastal erosion control plans indicate 
eroded shorelines in the region that could benefit from placement of dredged material.  Intense 
hurricanes can cause significant damage to the shoreline and to constructed jetties.  The sand in 
the new work material from the Project may be suitable for both marsh restoration and beach 
nourishment, subject to further characterization. Also, dredged material selectively placed, 
shaped, and vegetated could restore eroded shorelines and provide an increased level of storm 
surge reduction. Maintenance material was used in the Aransas National Wildlife Refuge to 
restore marsh (ERDC 2015). There may be options to restore marsh and stabilize shoreline at 
either Laguna Atascosa or Lower Rio Grande National Wildlife Refuges, along Laguna Madre 
shoreline or Brownsville Ship Channel (BSC) shoreline, respectively.  

The South Padre Island, ranked as one of the top beaches in the U.S., is used during the spring 
(March-May), summer (June-August), and fall (September-November) for public access and 
recreation as well as commercial fishing activities; therefore, the practicability and safety of 
transporting and handling large volumes of material (particularly on the changing beach surface 
in the tidal environment) while maintaining access for the public will require coordination with 
local government and business entities.  Other principle areas to be evaluated include suitability 
of dredged material, viability of material transport through pipelines and pumps, and potential 
impacts on road and marine traffic for possible transport of dredged material by truck or barge, 
respectively. 

3.4 UPLAND HABITAT CREATION 

Using excavated clay material and harvesting native vegetation from the Project site to build 
lomas is a beneficial use option requiring further evaluation. Lomas are brush-covered clay 
dunes situated within tidal and wind-tidal flats.  Lomas with dense brush cover in the proximity 
of the Project area have been known to facilitate the travel of endangered cats from Mexico to 
protected habitat in the Laguna Atascosa National Wildlife Refuge north of the BSC (USACE 
2013).  The U.S. Fish and Wildlife Service (USFWS) recovery strategy involves the 
restoration/creation of habitat like that provided by these lomas (USFWS 2010 and 2012). 

Important considerations for this option include the total volume of material needed, the potential 
need to store or stage material and native plants until it is required for use at the designated areas, 
and the practicability of supplying large volumes of water to sufficiently increase the 
survivability of transplanted native species.  Additionally, upland habitat creation placement 
options would increase the potential environmental impacts such as vehicle and fugitive dust 
emissions.   Finally, this option would have potential significant Project cost implications 
associated with the re-handling of the dredged material and the transport and placement of 
material at the end location.   
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4.0 SUMMARY 

The beneficial use options discussed above reflect preliminary information on the sediment 
characteristics for the Project and the specific landscape that may benefit from use of dredged 
material.  Specific beneficial use options will be evaluated based on costs and consideration of 
environmental and social benefits. The evaluation will consider the volume of material used in 
each option, transport distances and methods, land acquisition requirements, and coordination 
with stakeholders.  The potential beneficial use options for the Project and the associated 
logistics are summarized in Table 3-1.  In each case, the engineering, economic, regulatory, and 
environmental feasibility will determine the viability of the preferred concepts presented herein.  

Table 3-1 
Summary of Beneficial Use Options 

Beneficial Use Option Material Required Federal / Non-Federal Partners 

On-site Placement Clay None Necessary 

Levee Raising Clay 
U.S. Army Corps of Engineers / 
Brownsville Navigation District 

Beach Nourishment Sand 
Texas General Land Office / 
City of South Padre Island 

Lomas Creation Clay U.S. Fish and Wildlife Service 

Marsh Restoration Sand 
U.S. Army Corps of Engineers / 
Galveston Navigation District 
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 D-1 Migratory Birds in Cameron County 

TABLE D-1 
 

Migratory Birds in Cameron County a/ 

Species 

Potential 
Occurrence in the 

Project Area 

Nesting 
Season in the 
Project Area Description of Nesting Habitat 

Potential Nesting 
Habitat at the 
Project Site? 

Altamira oriole 
(Icterus gularis) 

Year-round N/A Found on branch tips of trees emergent from canopy, dead branches of live or 
dead trees, sometimes on guy wires of power poles, often on branches growing out 
over water, bare ground, or low vegetation. 

No 

American oystercatcher 
(Haematopus palliatus) 

Year-round N/A Nests are shallow depressions scraped into higher parts of sandy or rocky beaches 
above the high tide line. 

No 

Audubon's oriole 
(Icterus graduacauda) 

Year-round N/A Commonly found in mesquite trees or bushes in thickets and open woods, often 6 
to 16 feet off the ground. 

No 

Bald eagle (Haliaeetus 
leucocephalus) 

Wintering  N/A Generally nest on large trees with accessible limbs capable of holding nests.   No 

Bell’s vireo 
(Vireo bellii) 

Breeding April-July Suspended from small, lateral or terminal forks of low, pendant branches in dense 
shrubs, small trees, and sometimes herbaceous vegetation.  Typically found near 
the periphery of substrate plants and in association with small canopied openings 
in vegetation. 

Yes 

Black skimmer 
(Rynchops niger) 

Year-round N/A Simple nests consisting of shallow scrapes in the sand. No 

Botteri’s sparrow 
(Peucaea botterii) 

Breeding July-
September 

Typically found hidden in dense grass clumps on the ground on mostly flat terrain; 
found at the base of tufts or under projecting overhangs. 

Yes 

Buff-bellied hummingbird 
(Amazilia yucatanensis) 

Year-round N/A Found in small trees or shrubs in horizontal branches typically 3 to 10 feet high. No 

Burrowing owl 
(Athene cunicularia) 

Wintering N/A Nests in vacated prairie dog burrows where they may live in colonies. No 

Cassin’s sparrow 
(Aimophila cassinii) 

Year-round N/A Primarily found in short-grass prairies with scattered shrubby mesquite, cacti, 
yucca or oak. 

No 

Chestnut-collared longspur 
(Calcarius ornatus) 

Wintering N/A Typically nests on the ground in excavated depressions, either exposed or under 
clumps of grass. 

No 

Curve-billed thrasher 
(Toxostoma curvirostre) 

Year-round N/A  Nests are generally a deep cup but may be flat with only a slight depression for the 
eggs.  The outer layer often consists of thorny twigs, whereas the inner layers are 
of smooth sticks, roots, and coarse grasses.  Fine grasses, rootlets, or hair may be 
used to line the cup. 

No 

Dickcissel 
(Spiza americana) 

Breeding May-August Located in dense vegetation in grasses, forbs, or low woody plants, with nearly 
complete overhead cover.  Nests are located in low vegetation but not directly on 
the ground. 

Yes 

Elf owl 
(Micrathene whitneyi) 

Breeding May-July Uses available holes in saguaro cacti and sometimes in trees in forests and 
woodlands along drainages and lower slopes of canyons. 

No 
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Migratory Birds in Cameron County a/ 

Species 

Potential 
Occurrence in the 

Project Area 

Nesting 
Season in the 
Project Area Description of Nesting Habitat 

Potential Nesting 
Habitat at the 
Project Site 

Green parakeet 
(Psittacara holochlorus) 

Year-round N/A Prefer nesting in cavities in dead Canary Island palms. No 

Gull-billed tern 
(Gelochelidon nilotica) 

Year-round N/A Typically nest in small to medium-sized coastal colonies, potentially in marshes 
and barrier beaches.  Nest sites tend to be more elevated than surrounding terrain 
or sites of other associated tern species; typically found in barren sand or shell 
landscape. 

No 

Harris's hawk 
(Parabuteo unicinctus) 

Year-round N/A Nests found in tall, sturdy structures; sometimes found in saguaro cacti. No 

Hooded oriole 
(Icterus cucullatus) 

Breeding April-August Typically suspended from leaves of trees in residential areas, riparian canyons, 
parks and botanical gardens, or desert oases. 

Yes 

Hudsonian godwit 
(Limosa haemastica) 

Migrating N/A Nests in areas of mixed forest and wetland, particularly sedge meadows and boggy 
muskeg surrounded by coniferous forest. 

No 

Lark bunting 
(Calamospiza melanocorys) 

Wintering N/A Dry short-grass prairies. No 

Le Conte's sparrow 
(Ammodramus leconteii) 

Wintering 
 

N/A Open habitat, such as marshy meadows, hayfields, open grassy fields, sedge 
fields, rice stubble, and prairie. 

No 

Least bittern 
(Ixobrychus exilis) 

Breeding May-August Nests among dense, tall stands of emergent or woody vegetation, typically above 
or near open water. 

Yes 

Least tern 
(Sterna antillarum) 

Breeding April-
September 

Nests typically found close to nests of other species.  Generally found in open 
areas mostly free of vegetation, above high water levels; sandy areas with sparse 
vegetation, mudflats, and graveled rooftops. 

Yes 

Lesser yellowlegs 
(Tringa flavipes) 

Wintering N/A Breeds in open boreal forest with scattered shallow wetlands.  Nests in depression 
in ground or moss, lined with dry grass, decayed leaves, spruce needles or other 
debris, placed on dry, mossy ridges or hummocks, next to fallen branches and 
logs, and underneath low shrubs. 

No 

Loggerhead shrike 
(Lanius ludovicianus) 

Wintering N/A Typically found in trees with thorns, sometimes found in brush piles, tumbleweeds, 
or hardwood debris. 

No 

Long-billed curlew 
(Numenius americanus) 

Wintering N/A Short-grass to mid-grass prairies on the High Plains to moist meadow-lands and 
mowed areas. 

No 

Magnificent frigatebird 
(Fregata magnificens) 

Wintering N/A Lives on ocean coasts and islands.  In breeding season it lives on mangrove 
islands. 

No 

Marbled godwit 
(Limosa fedoa) 

 Wintering N/A Salt marsh vegetation edges. No 

Mountain plover 
(Charadrius montanus) 

Wintering N/A Short-grass prairie to cropland or barren ground. No 



 

 D-3 Migratory Birds in Cameron County 

TABLE D-1 (continued) 
 

Migratory Birds in Cameron County a/ 

Species 

Potential 
Occurrence in the 

Project Area 

Nesting 
Season in the 
Project Area Description of Nesting Habitat 

Potential Nesting 
Habitat at the 
Project Site 

Northern beardless-tyrannulet 
(Camptostoma imberbe) 

Year-round N/A Riparian forest in clay soils of the Lower Rio Grande Valley and the live oak-
dominated forest in sandy soil of Kenedy County. 

No 

Peregrine falcon 
(Falco peregrinus) 

Wintering N/A Prefers very tall sheer cliff faces with a commanding view, a nearby water source, 
and a good prey base. 

No 

Red knot 
(Calidris canutus rufa) 

Wintering N/A Nests typically built on dry, rocky arctic tundra at high elevations.  Occurs year-
round in coastal habitats.  FWS confirmed the species does not nest in Texas. 

No 

Red-billed pigeon 
(Patagioenas flavirostris) 

Year-round N/A Nests typically built on horizontal branches or crotches of trees or bushes; often 
found in dead and live trees, shrubs, saplings, and fence posts. 

No 

Red-crowned parrot 
(Amazona viridigenalis) 

Year-round N/A Prefers large, thick leafy trees for roosting. No 

Reddish egret 
(Egretta rufescens) 

Year-round N/A Nests on ground or in vegetation or trees less than 32 feet above the ground. No 

Rose-throated becard 
(Pachyramphus aglaiae) 

Breeding, 
Wintering 

May-July Nests usually suspended at the end of a long hanging branch, under the shady 
canopy of a large tree (sycamore or cottonwood), up to 50 feet above the ground. 

Yes 

Sandwich tern 
(Thalasseus sandvicensis) 

Year-round N/A Nest colonially on flat, sandy islands close to shore. No 

Seaside sparrow 
(Ammodramus maritimus) 

Year-round N/A Nests at or near sea level along the Texas coast in tall spartina grass, rushes, and 
reeds growing in brackish or saltwater in tidal marshes. 

No 

Sedge wren 
(Cistothorus platensis) 

Wintering N/A Nests in wet meadows, hayfields, old fields, and at upland edges of ponds, 
marshes, and sphagnum bogs with tall growth of sedges and grasses. 

No 

Short-billed dowitcher 
(Limnodromus griseus) 

Wintering N/A Nests are usually located on the ground near water.  The nest is a shallow scrape 
in a clump of moss or grass, lined with twigs, leaves, or grass. 

No 

Short-eared owl  
(Asio flammeus) 

Wintering N/A Usually nests on dry sites such as small knolls, ridges, or hummocks. No 

Snowy plover 
(Charadrius alexandrinus) 

Breeding March-
September 

Bare areas such as salt flats, levees, dredge spoil piles and sand bars in rivers.  
Nests are often placed near a conspicuous object such as dried kelp, a shell 
driftwood, cow dung, or tumbleweed. 

Yes 

Solitary sandpiper 
(Tringa solitaria) 

Wintering N/A Breeds in taiga, nesting in trees in deserted songbird nests. No 

Sprague's pipit 
(Anthus spragueii) 

Wintering N/A Breeds and winters in open grassland with good drainage and no shrubs or trees. No 

Swainson's warbler 
(Limnothlypis swainsonii) 

Migrating N/A Thick undergrowth in creek and river bottoms No 

Tropical parula 
(Setophaga pitiayumi) 

Breeding April-July Nests in trees with epiphytic bromeliads, typically 6 to 42 feet off the ground, often 
near the ends of branches. 

Yes 



Migratory Birds in Cameron County D-4  

TABLE D-1 (continued) 
 

Migratory Birds in Cameron County a/ 

Species 

Potential 
Occurrence in the 

Project Area 

Nesting 
Season in the 
Project Area Description of Nesting Habitat 

Potential Nesting 
Habitat at the 
Project Site 

Verdin 
(Auriparus flaviceps) 

Year-round N/A Nests often located along desert washes or at edges of vegetative boundaries, 
typically in dense foliage. 

No 

Whimbrel 
(Numenius phaeopus) 

Wintering N/A Lives on the tundra in breeding season.   No 

White-collared seedeater 
(Sporophila torqueola) 

Year-round N/A Riparian areas, especially in floodplains where herbaceous vegetation is dense.  
Nest sites include small trees and bushes (black willow, anacua, catclaw acacia). 

No 

White-tailed hawk 
(Buteo albicaudatus) 

Year-round N/A Nests typically found within areas of low woody cover, and sometimes near 
standing water. 

No 

Wilson's plover 
(Charadrius wilsonia) 

Breeding April-August Nests typically found on bare soil or pavement near clumps of vegetation; typically 
near edges of road surfaced with rock, shells, or gravel. 

Yes 

Worm-eating warbler 
(Helmitheros vermivorum) 

Migrating N/A Large tracts of deciduous or mixed deciduous-coniferous forests on moderate or 
steep slopes with patches of dense understory.   

No 

  
N/A = Not applicable because there is no nesting habitat on site, or species does not occur on site during the nesting season. 
 
a/ Does not include federal threatened and endangered species.  See section 4.7 of this EIS. 
 
Sources:  
Cornell Lab of Ornithology. 2017. Whooping Crane. Website: https://www.allaboutbirds.org/guide/Whooping_Crane/lifehistory  
Alsop, F.J. III. 2001. Smithsonian Birds of North America. Southern Lights Custom Publishing.  
Sibley, D.A. 2003. The Sibley Field Guide to Birds of Eastern North America. Andrew Stewart Publishing, Inc.  
FWS (U.S. Fish and Wildlife Service). 2015. Information, Planning, and Conservation System (IPaC). Website: http://ecos.fws.gov/ipac/wizard/trustResourceList!prepare.action 

(accessed April 9, 2015). 
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Existing Conditions

Simulated Conditions

KOP 1

Annova LNG Visual Simulations

KOP 1. Palmito Ranch Battle�eld
Historical Marker

Figure E-1a
Cameron County, TX

Proposed Project

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking northeast from the Historical Marker on Boca Chica Boulevard.

Longitude (W): -97.301718
Latitude (N): 25.961577
Elevation: 43 feet
Distance to Project Area: 
approx. 3.09 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 9:40 a.m.
Weather: Cloudy, storm 
approaching from east
Visibility: Fair
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Existing Conditions

KOP 1

Annova LNG Visual Simulations

KOP 1. Palmito Ranch Battle�eld
Historical Marker

Figure E-1b Marine Flare 
Cameron County, TX

Proposed Project

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking northeast from the Historical Marker on Boca Chica Boulevard.

Longitude (W): -97.301718
Latitude (N): 25.961577
Elevation: 43 feet
Distance to Project Area: 
approx. 3.09 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 9:40 a.m.
Weather: Cloudy, storm 
approaching from east
Visibility: Fair

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 



02:009110.0001.03.03\Figure 8A-2_Annova_KOP 1_Historical Marker for Palmito Ranch Battle�eld.ai-3/9/18-GRA

Existing Conditions

KOP 1

Annova LNG Visual Simulations

KOP 1. Palmito Ranch Battle�eld
Historical Marker

Figure E-1c Warm/Cold Flare 
Cameron County, TX

Proposed Project

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking northeast from the Historical Marker on Boca Chica Boulevard.

Longitude (W): -97.301718
Latitude (N): 25.961577
Elevation: 43 feet
Distance to Project Area: 
approx. 3.09 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 9:40 a.m.
Weather: Cloudy, storm 
approaching from east
Visibility: Fair

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions Simulated Conditions
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Note: The proposed project would not be seen behind vegetation from this location. The tan wireframe above shows the facility as it would appear behind the vegetation.

Annova LNG Visual Simulations

KOP 2. Palmito Ranch Battle�eld National 
Historic Landmark (Observation Platform)

Figure E-2
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking northeast from observation platform at the Palmito Ranch Battle�eld, south of Boca 
Chica Boulevard.

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. 

Longitude (W): -97.301958
Latitude (N): 25.956080
Elevation: 30.2 feet
Distance to Project Area: 
approx. 3.39 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 28mm (Equivalent 
to 45mm on �lm camera)
Camera Bearing: NE
Height of Camera: 5 ft plus 1.5 ft 
above surrounding ground level

Date: 9/3/2015
Time: 9:25 a.m.
Weather: Partly Cloudy
Visibility: Good



Annova LNG Visual Simulations

KOP 3. Lower Rio Grande Valley National 
Wildlife Refuge (Pull-o� along

 Boca Chica Boulevard)

Figure E-3a
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking northwest from a pull-o� along Boca Chica Blvd. with views across the Lower Rio Grande Valley National Wildlife Refuge.

Longitude (W): -97.237855
Latitude (N): 25.965884
Elevation: 18.7 feet
Distance to Project Area: 
approx. 2.4 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NW
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 12:30 p.m.
Weather: Cloudy
Visibility: Good

Existing Conditions

Simulated Conditions

Proposed Project

KOP 3

02:009110.0001.03.03\Figure 8A-4_Annova_KOP 3_Lower Rio Grande Valley National Wildlife Refuge.ai-4/10/18-GRA

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.



Annova LNG Visual Simulations

KOP 3. Lower Rio Grande Valley National 
Wildlife Refuge (Pull-o� along

 Boca Chica Boulevard)

Figure E-3b Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking northwest from a pull-o� along Boca Chica Blvd. with views across the Lower Rio Grande Valley National Wildlife Refuge.

Longitude (W): -97.237855
Latitude (N): 25.965884
Elevation: 18.7 feet
Distance to Project Area: 
approx. 2.4 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NW
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 12:30 p.m.
Weather: Cloudy
Visibility: Good

Existing Conditions

Proposed Project

KOP 3

02:009110.0001.03.03\Figure 8A-4_Annova_KOP 3_Lower Rio Grande Valley National Wildlife Refuge.ai-3/9/18-GRA

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 



Annova LNG Visual Simulations

KOP 3. Lower Rio Grande Valley National 
Wildlife Refuge (Pull-o� along

 Boca Chica Boulevard)

Figure E-3c Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking northwest from a pull-o� along Boca Chica Blvd. with views across the Lower Rio Grande Valley National Wildlife Refuge.

Longitude (W): -97.237855
Latitude (N): 25.965884
Elevation: 18.7 feet
Distance to Project Area: 
approx. 2.4 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: NW
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 12:30 p.m.
Weather: Cloudy
Visibility: Good

Existing Conditions

Proposed Project

KOP 3

02:009110.0001.03.03\Figure 8A-4_Annova_KOP 3_Lower Rio Grande Valley National Wildlife Refuge.ai-3/9/18-GRA

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.



Annova LNG Visual Simulations

KOP 4. Palmetto Pilings 
Historical Marker 

Figure E-4a
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking west from the Palmetto Pilings Historical Marker on Boca Chica Boulevard.

LLongitude (W): -97.158690
Latitude (N): 25.998294
Elevation: 6.9 feet
Distance to Project Area: 
approx. 5.94 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: W
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 11:45 a.m.
Weather: Cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Existing Conditions

Proposed Project

KOP 4

02:009110.0001.03.03\Figure 8A-5_Annova_KOP 4_Palmetto Pilings Historical Marker.ai-4/10/18-GRA

Simulated Conditions



Annova LNG Visual Simulations

KOP 4. Palmetto Pilings 
Historical Marker 

Figure E-4b Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking west from the Palmetto Pilings Historical Marker on Boca Chica Boulevard.

LLongitude (W): -97.158690
Latitude (N): 25.998294
Elevation: 6.9 feet
Distance to Project Area: 
approx. 5.94 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: W
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 11:45 a.m.
Weather: Cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Existing Conditions

Proposed Project

KOP 4

02:009110.0001.03.03\Figure 8A-2_Annova_KOP 4_Palmetto Pilings Historical Marker.ai-3/9/18-GRA

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 



Annova LNG Visual Simulations

KOP 4. Palmetto Pilings 
Historical Marker 

Figure E-4c Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking west from the Palmetto Pilings Historical Marker on Boca Chica Boulevard.

LLongitude (W): -97.158690
Latitude (N): 25.998294
Elevation: 6.9 feet
Distance to Project Area: 
approx. 5.94 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: W
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 11:45 a.m.
Weather: Cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Existing Conditions

Proposed Project

KOP 4

02:009110.0001.03.03\Figure 8A-2_Annova_KOP 4_Palmetto Pilings Historical Marker.ai-3/9/18-GRA

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations 

KOP 5. Isla Blanca Park Boat Ramp

Figure E-5a
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 9:20 a.m.
Weather: Sunny, clear
Visibility: Good

Simulated Conditions
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations 

KOP 5. Isla Blanca Park Boat Ramp

Figure E-5b Marine Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 9:20 a.m.
Weather: Sunny, clear
Visibility: Good

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations 

KOP 5. Isla Blanca Park Boat Ramp

Figure E-5c Warm/Cold Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 9:20 a.m.
Weather: Sunny, clear
Visibility: Good

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations  

KOP 5. Isla Blanca Park Boat Ramp 
– Nighttime

Figure E-5d
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 8:45 p..m.
Weather: Partly Cloudy
Visibility: Good

Simulated Conditions
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations  

KOP 5. Isla Blanca Park Boat Ramp 
– Nighttime

Figure E-5e Marine Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 8:45 p..m.
Weather: Partly Cloudy
Visibility: Good

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Existing Conditions

Proposed Project

KOP 5

Annova LNG Visual Simulations  

KOP 5. Isla Blanca Park Boat Ramp 
– Nighttime

Figure E-5f Warm/Cold Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southwest from the Isla Blanca Park Boat Ramp on South Padre Island.

Longitude (W): -97.162703
Latitude (N): 26.068794
Elevation: 18.4 feet
Distance to Project Area: 
approx. 6.74 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft.

Date: 9/2/2015
Time: 8:45 p..m.
Weather: Partly Cloudy
Visibility: Good

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Simulated Conditions

Proposed Project

KOP 6

Annova LNG Visual Simulations

KOP 6. Port Isabel Lighthouse 

Figure E-6a
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Port Isabel Lighthouse observation deck.

Longitude (W): -97.207585
Latitude (N): 26.077768
Elevation: 32.8 feet 
Distance to Project Area: 
approx. 5.13 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft plus 
73 ft. high at top of 
lighthouse

Date: 9/2/2015
Time: 11:30 a.m.
Weather: Partly Cloudy
Visibility: Good
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Existing Conditions

Proposed Project

KOP 6

Annova LNG Visual Simulations

KOP 6. Port Isabel Lighthouse 

Figure E-6b Marine Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Port Isabel Lighthouse observation deck.

Longitude (W): -97.207585
Latitude (N): 26.077768
Elevation: 32.8 feet 
Distance to Project Area: 
approx. 5.13 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft plus 
73 ft. high at top of 
lighthouse

Date: 9/2/2015
Time: 11:30 a.m.
Weather: Partly Cloudy
Visibility: Good

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Existing Conditions

Proposed Project

KOP 6

Annova LNG Visual Simulations

KOP 6. Port Isabel Lighthouse 

Figure E-6c Warm/Cold Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking southwest from the Port Isabel Lighthouse observation deck.

Longitude (W): -97.207585
Latitude (N): 26.077768
Elevation: 32.8 feet 
Distance to Project Area: 
approx. 5.13 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm 
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: SW
Height of Camera: 5 ft plus 
73 ft. high at top of 
lighthouse

Date: 9/2/2015
Time: 11:30 a.m.
Weather: Partly Cloudy
Visibility: Good

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Simulated Conditions

Proposed Project

KOP 7

Annova LNG Visual Simulations

KOP 7. Port Isabel High School
Tarpon Stadium

Figure E-7a
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking south from the elevated stadium seating 

Longitude (W): -97.246986
Latitude (N): 26.074919
Elevation: 31.5 feet 
Distance to Project Area: 
approx. 4.06 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: S
Height of Camera: 5 ft plus 
36 ft. at top of stadium 
seating 

Date: 9/3/2015
Time: 6:15 p.m.
Weather: Partly cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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Existing Conditions

Proposed Project

KOP 7

Annova LNG Visual Simulations

KOP 7. Port Isabel High School 
Tarpon Stadium

Figure E-7b Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking south from the elevated stadium seating 

Longitude (W): -97.246986
Latitude (N): 26.074919
Elevation: 31.5 feet 
Distance to Project Area: 
approx. 4.06 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: S
Height of Camera: 5 ft plus 
36 ft. at top of stadium 
seating 

Date: 9/3/2015
Time: 6:15 p.m.
Weather: Partly cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Existing Conditions

Proposed Project

KOP 7

Annova LNG Visual Simulations

KOP 7. Port Isabel High School 
Tarpon Stadium

Figure E-7c Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking south from the elevated stadium seating 

Longitude (W): -97.246986
Latitude (N): 26.074919
Elevation: 31.5 feet 
Distance to Project Area: 
approx. 4.06 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: S
Height of Camera: 5 ft plus 
36 ft. at top of stadium 
seating 

Date: 9/3/2015
Time: 6:15 p.m.
Weather: Partly cloudy
Visibility: Fair

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.



Existing Conditions

Simulated Conditions

KOP 8

Proposed Project

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel 

- DAYTIME

Figure E-8a
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on 
�lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/2/2015  
Time: 5:45 p.m.
Weather: Sunny, few clouds
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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Existing Conditions

Simulated Conditions

KOP 8

Proposed Project

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel 

– DAYTIME WITH LNG CARRIER

Figure E-8b
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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P h o t o  I n f o r m a t i o n

View looking southeast from a pull-o� along the south side of SH 48 while an LNG carrier is docked in the Annova berth.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on 
�lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/2/2015  
Time: 5:45 p.m.
Weather: Sunny, few clouds
Visibility: Good



Existing Conditions

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 

KOP 8

Proposed Project

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel

- DAYTIME

Figure E-8c Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm (Equivalent 
to 56mm on �lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/2/2015  
Time: 5:45 p.m.
Weather: Sunny, few clouds
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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Existing Conditions

KOP 8

Proposed Project

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel

- DAYTIME

Figure E-8d Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm (Equivalent 
to 56mm on �lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/2/2015  
Time: 5:45 p.m.
Weather: Sunny, few clouds
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

02:009110.0001.02.03\Figure 8A-10_Annova_KOP 8a_State Highway 48 Pull-o�.ai-3/9/18-GRA

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Simulated Conditions
Proposed Project

KOP 8

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel 

– NIGHTTIME

Figure E-8e
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on 
�lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 8:21 p.m.
Weather: Overcast
Visibility: Good
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Existing Conditions

Proposed Project

KOP 8

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel 

– NIGHTTIME

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on 
�lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 8:21 p.m.
Weather: Overcast
Visibility: Good

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 

Figure E-8f Marine Flare 
Cameron County, TX
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Existing Conditions

Proposed Project

KOP 8

Annova LNG Visual Simulations

KOP 8. State Highway 48 Pull-o�  near 
Bahia Grande Channel 

– NIGHTTIME

Figure E-8g Warm/Cold Flare 
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

Nighttime view looking southeast from a pull-o� along the south side of SH 48 near the Bahia Grande Channel.

Longitude (W): -97.275384
Latitude (N): 26.015456
Elevation: 6.2 feet
Distance to Project Area:  
approx. 0.64 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on 
�lm camera)
Camera Bearing: SE
Height of Camera: 5 ft.

Date: 9/3/2015
Time: 8:21 p.m.
Weather: Overcast
Visibility: Good

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.



02:009110.0001.03.03\Figure 8A-13_Annova_KOP 9a_Jaime J. Zapata Memorial Boat Ramp - DAYTIME.ai-3/1/18-GRA

Existing Conditions

Simulated Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp
- DAYTIME

Figure E-9a
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking east from a dock at the boat ramp (located near channel connecting San Martin Lake and Brownsville Ship Channel)

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 3:45 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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Existing Conditions

Simulated Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp 
– DAYTIME WITH LNG CARRIER

Figure E-9b
Cameron County, TX

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

P h o t o  I n f o r m a t i o n

View looking east from the boat ramp while an LNG carrier is docked in the Annova berth 

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 3:45 p.m.
Weather: Partly Cloudy
Visibility: Good
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Existing Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp
- DAYTIME

Figure E-9c Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking east from a dock at the boat ramp (located near channel connecting San Martin Lake and Brownsville Ship Channel)

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 3:45 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Existing Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp
- DAYTIME

Figure E-9d Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

View looking east from a dock at the boat ramp (located near channel connecting San Martin Lake and Brownsville Ship Channel)

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 3:45 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Existing Conditions

Simulated Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp 
- NIGHTTIME

Figure E-9e
Cameron County, TX

P h o t o  I n f o r m a t i o n

Nighttime view looking east from a dock at the boat ramp.

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 9:28 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.
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Existing Conditions

Proposed Project

KOP 9

Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp 
- NIGHTTIME

Figure E-9f Marine Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

Nighttime view looking east from a dock at the boat ramp.

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 9:28 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Annova LNG Visual Simulations

KOP 9. Jaime J. Zapata Memorial Boat Ramp 
- NIGHTTIME

Figure E-9g Warm/Cold Flare 
Cameron County, TX

P h o t o  I n f o r m a t i o n

Nighttime view looking east from a dock at the boat ramp.

Longitude (W): -97.298535
Latitude (N): 26.001798
Elevation: 17.4 feet
Distance to Project Area: 
approx. 1.42 miles

Camera: Canon 50D DSLR
Lens: Canon EF 28-135mm
Lens Setting: 35mm 
(Equivalent to 56mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
on dock about 1.5 ft above 
surrounding ground level

Date: 9/2/2015
Time: 9:28 p.m.
Weather: Partly Cloudy
Visibility: Good

Not to scale. Not intended to be an exact representation. Artistic rendering for demonstration purposes only. Facility colors sampled from the  2013 BLM Standard Environmental Color chart. 
To properly view this simulation, print on 11"x17" paper at 100% and view  10" to 12" from eyes.

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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Annova LNG Visual Simulations

KOP 10. Palo Alto Battle�eld National Historical Park 
(Visitor Overlook)

Figure E-10a 
Cameron County, TX

KOP 10

P h o t o  I n f o r m a t i o n

View looking east from the visitor overlook at Palo Alto Battle�eld National Historical Park.

Longitude (W): -97.473602
Latitude (N): 26.021200
Elevation: 19.7 feet
Distance to Project Area: 
approx. 12.36 miles

Camera: Canon EOS DSLR
Lens: Canon EFS 18-55mm  
Lens Setting: 55mm 
(Equivalent to 88mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
6.5 ft above surrounding 
ground level

Date: 1/14/2016
Time: 1:17 p.m.
Weather: Partly Cloudy
Visibility: Good

Proposed Project

Simulated Conditions
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Annova LNG Visual Simulations

KOP 10. Palo Alto Battle�eld National Historical Park 
(Visitor Overlook)

Figure E-10b 
Cameron County, TX

KOP 10

P h o t o  I n f o r m a t i o n

View looking east from the visitor overlook at Palo Alto Battle�eld National Historical Park.

Longitude (W): -97.473602
Latitude (N): 26.021200
Elevation: 19.7 feet
Distance to Project Area: 
approx. 12.36 miles

Camera: Canon EOS DSLR
Lens: Canon EFS 18-55mm  
Lens Setting: 55mm 
(Equivalent to 88mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
6.5 ft above surrounding 
ground level

Date: 1/14/2016
Time: 1:17 p.m.
Weather: Partly Cloudy
Visibility: Good
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To properly view this simulation, print on 11"x17" paper at 100% and view 13-15" from eyes.

Annova LNG Visual Simulations

KOP 10. Palo Alto Battle�eld National Historical Park 
(Visitor Overlook)

Figure E-10c Marine Flare 
Cameron County, TX

KOP 10

P h o t o  I n f o r m a t i o n

View looking east from the visitor overlook at Palo Alto Battle�eld National Historical Park.

Longitude (W): -97.473602
Latitude (N): 26.021200
Elevation: 19.7 feet
Distance to Project Area: 
approx. 12.36 miles

Camera: Canon EOS DSLR
Lens: Canon EFS 18-55mm  
Lens Setting: 55mm 
(Equivalent to 88mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
6.5 ft above surrounding 
ground level

Date: 1/14/2016
Time: 1:17 p.m.
Weather: Partly Cloudy
Visibility: Good

Proposed Project

Simulated Conditions
Marine Flare assuming 
worst case conditions.  
Flaring occurs for 
approximately 4 hours of 
the 25 hour duration of 
venting of inert gas from 
LNG carriers or during 
loading potentially 2 times 
per year. 
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Annova LNG Visual Simulations

KOP 10. Palo Alto Battle�eld National Historical Park 
(Visitor Overlook)

Figure E-10d Warm/Cold Flare 
Cameron County, TX

KOP 10

P h o t o  I n f o r m a t i o n

View looking east from the visitor overlook at Palo Alto Battle�eld National Historical Park.

Longitude (W): -97.473602
Latitude (N): 26.021200
Elevation: 19.7 feet
Distance to Project Area: 
approx. 12.36 miles

Camera: Canon EOS DSLR
Lens: Canon EFS 18-55mm  
Lens Setting: 55mm 
(Equivalent to 88mm on �lm 
camera)
Camera Bearing: E
Height of Camera: 5 ft plus 
6.5 ft above surrounding 
ground level

Date: 1/14/2016
Time: 1:17 p.m.
Weather: Partly Cloudy
Visibility: Good

Proposed Project

Simulated Conditions
Warm/Cold Flare 
assuming worst case 
conditions. Flaring occurs 
intermittently for 
approximately 6 hours 
during planned 
maintenance, start-up, 
and shutdown events 
typically 2 times per year.
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ACRONYMS AND ABBREVIATIONS 

°F degrees Fahrenheit 
Annova Annova LNG Common Infrastructure, LLC; Annova LNG Brownsville 
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Brownsville C, LLC 
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BMP best management practice 
BND Brownsville Navigation District 
BSC Brownsville Ship Channel 
CFR Code of Federal Regulations 
COE United States Army Corps of Engineers 
Coast Guard United States Coast Guard 
dB re 1 μPa decibels in reference to 1 microPascal 
DMPA dredge material placement area 
EEZ Exclusive Economic Zone 
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1.0 INTRODUCTION AND REGULATORY BACKGROUND 

The Magnuson-Stevens Fishery Conservation and Management Act of 1976 (MSA; Public 
Law 94-265 as amended through October 11, 1996) was established, along with other goals, to 
promote the protection of essential fish habitat (EFH) during the review of projects to be conducted 
under federal permits, licenses, or other authorities that affect or have the potential to affect such 
habitat.  EFH is defined in the MSA as those waters and substrate necessary to fish for spawning, 
breeding, feeding, or growth to maturity.  Federal agencies that authorize, fund, or undertake 
activities that may adversely affect EFH must consult with the National Oceanic and Atmospheric 
Administration (NOAA) National Marine Fisheries Service (NOAA Fisheries).  Although absolute 
criteria have not been established for conducting EFH consultations, NOAA Fisheries 
recommends consolidated EFH consultations with interagency coordination procedures required 
by other statutes, such as the National Environmental Policy Act (NEPA), the Fish and Wildlife 
Coordination Act, and the Endangered Species Act (ESA), to reduce duplication and improve 
efficiency (50 Code of Federal Regulations [CFR] 600.920(e)).  Generally, the EFH consultation 
process includes the following steps: 

1. Notification – The action agency should clearly state the process being used for 
EFH consultations (e.g., incorporating EFH consultation into an EIS). 

2. EFH Assessment – The action agency should prepare an EFH Assessment that 
includes both identification of affected EFH and an assessment of impacts.  
Specifically, the EFH Assessment should include: 

• a description of the proposed action; 
• an analysis of the effects (including cumulative effects) of the proposed 

action on EFH, managed fish species, and major prey species; 
• the federal agency’s views regarding the effects of the action on EFH; and 
• proposed mitigation, if applicable. 

3. EFH Conservation Recommendations – After reviewing the EFH Assessment, 
NOAA Fisheries should provide recommendations to the action agency regarding 
measures that can be taken by that agency to conserve EFH. 

4. Agency Response – Within 30 days of receiving the recommendations, the action 
agency must respond to NOAA Fisheries.  The action agency may notify NOAA 
Fisheries that a full response to the conservation recommendations would be 
provided by a specified completion date agreeable to all parties.  The response 
must include a description of measures proposed by the agency to avoid, mitigate, 
or offset the impact of the activity on EFH.  For any conservation recommendation 
that is not adopted, the action agency must explain its reason to NOAA Fisheries 
for not following the recommendation. 

The Federal Energy Regulatory Commission (FERC) proposes to incorporate EFH 
consultation for the Annova Liquefied Natural Gas (LNG) Brownsville Project (Project) with the 
interagency coordination procedures required under NEPA.  As such, we requested that NOAA 
Fisheries consider the draft environmental impact statement (EIS) for the Project as initiation of 
EFH consultation.  
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The FERC often issues a final EIS with updated resource information, but consultation 
between the FERC and other federal resource agencies continues beyond the issuance of the final 
EIS.  FERC practice is not to authorize any construction until all required federal permits and 
consultations have been completed. 

This report is being prepared to facilitate the FERC’s review and development of an EIS 
for the Project.  This EFH assessment includes the required elements defined above. 

2.0 PROJECT OVERVIEW 

Annova LNG Common Infrastructure, LLC; Annova LNG Brownsville A, LLC; Annova 
LNG Brownsville B, LLC; and Annova LNG Brownsville C, LLC (Annova) is proposing to 
construct, own, and operate the Project in Cameron County, Texas.  Annova would construct the 
Project on an approximately 731-acre property adjacent to the Brownsville Ship Channel (BSC), 
which is available to Annova through a real estate lease option agreement with the Brownsville 
Navigation District (BND).  The property is located at approximate mile marker 8.2 on the BSC.  
The Project includes two principal parts: the LNG facilities and the associated marine transfer 
facilities.  LNG would be stored in two single-containment LNG storage tanks on the site and would 
be pumped from the storage tanks to the marine transfer facilities.  The marine transfer facilities 
would load LNG carriers that arrive at the berthing dock.   

Chapters 1 and 2 of the EIS provide a Project description, including a description of Project 
components, mapping, land requirements, construction and operation methods, the anticipated 
construction schedule, and a summary of permits and approvals required and Annova’s 
communications with stakeholders.  Chapter 3 of the EIS includes an alternatives analysis, and 
Chapter 4 provides resource-specific impact analysis as well as analysis of potential cumulative 
impacts of the Project when combined with the impacts of other past, present, and reasonably 
foreseeable future actions. 

3.0 FEDERALLY MANAGED SPECIES AND ESSENTIAL FISH HABITAT 

Commercial and recreational fisheries resources in the federal waters of the Gulf of Mexico 
are managed by the Gulf of Mexico Fishery Management Council (GMFMC) and NOAA 
Fisheries.  Between 1979 and 1987, the GMFMC prepared fishery management plans (FMPs) for 
seven marine groups within the Gulf of Mexico: red drum (Sciaenops oce1latus), coastal migratory 
pelagics, reef fish, shrimp, spiny lobster (Panulirus argus), stone crab (Menippe adina and 
Menippe mercenaria), and corals.  Each FMP has been amended at least several times since then.  
One important amendment that applied to all seven FMPs was implemented in 1998 and involved 
the identification of EFH for each group.  Additionally, the Secretarial FMP developed by NOAA 
Fisheries for highly migratory species (HMS) included Amendment 1 to the Atlantic Billfish 
Fishery Management Plan and the Final Fishery Management Plan for Atlantic Tuna, Swordfish, 
and Sharks.  

All estuarine systems of the Gulf of Mexico, including the BSC, are considered EFH, which 
is managed by the GMFMC (GMFMC 2010).  EFH includes all types of marine and estuarine 
habitat (e.g., wetlands, coral reefs, seagrasses, and rivers) where fish spawn, breed, feed, or grow 
to maturity.  The MSA requires the GMFMC to identify habitats essential to managed species and 
implement measures to conserve and enhance this habitat.  NOAA Fisheries reviews the EFH 
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Assessment submitted by federal project proponents and recommends conservation measures 
designed to minimize, to the extent practicable, any adverse effects the project on EFH for all life 
stages of managed species using the best available scientific information. 

In addition to EFH, NOAA Fisheries and the Fishery Management Councils have identified 
more than 100 habitat areas of particular concern (HAPCs), which are considered high priority areas 
for conservation, management, or research because they are rare, sensitive, stressed by development, 
or important to ecosystem function (NOAA 2016).  The GMFMC has designated several HAPCs 
scattered along the continental shelf in the western section of the northwestern Gulf of Mexico: West 
Flower Garden Bank, East Flower Garden Bank, Stetson Bank, 29 Fathom Bank, 28 Fathom Bank, 
MacNeil Bank, Rezak Bank, Sidner Bank, Rankin Bank, Bright Bank, Geyer Bank, McGrail Bank, 
Bouma Bank, Sonnier Bank, Alderdice Bank, and Jakkula Bank.  None of these HAPCs are within 
the Project region of influence (ROI) for fish resources (defined as the BSC and adjacent connected 
waterbodies, within 2 miles of the Project, which include South Bay and Bahia Grande), although 
LNG carriers may transit near these areas.  Because LNG transit is not considered to have discernable 
adverse effects on EFH, the LNG transit aspect of the Project is not discussed further in this 
assessment.  

EFH has been designated for several groups of managed fishes in the Gulf of Mexico that 
occur within the ROI of the Project.  Based on correspondence with NOAA Fisheries Habitat 
Protection personnel (Young 2015), a list of species specific to the Project was developed (see 
table F-1).  Generally, EFH for most of these managed species consists of estuarine waters out to 
depths of 100 fathoms in the Gulf of Mexico waters (figure F-1). 

TABLE F-1 
 

Managed Taxa with Essential Fish Habitat Potentially Occurring Within the Project Region of Influence 

Common Name Scientific Name 

Coastal Migratory Pelagics FMP 
king mackerel Scomberomorus cavalla 
Spanish mackerel Scomberomorus maculates 
cobia Rachycentron canadum 
Red Drum FMP 
Red drum Sciaenops ocellatus 

Reef Fish FMP 
Snappers Family Lutjanidae 
Gray (mangrove) snapper Lutjanus griseus 

Lane snapper Lutjanus synagris 

Groupers Family Serranidae 
Goliath grouper Epinephelus itajara 

Shrimp FMP 
Brown shrimp Penaeus aztecus 

White shrimp Penaeus setiferus 
  
Source: GMFMC 2004; 2015; Young 2015, personal communication 
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Figure F-1 Essential Fish Habitat for Coastal Migratory Pelagics, Reef Fish, Shrimp, 
and Red Drum 
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The two primary physical features that determine the suitability of habitat for supporting 
managed species are substrate type and water depth.  Using a geographical information system 
(GIS), NOAA Fisheries (2009) mapped and analyzed depth and substrate throughout the Gulf of 
Mexico and correlated the occurrence of both of these variables with various life stages for each 
EFH species.  For example, if a species and life stage were mapped in GIS according to these 
preferences, when a particular substrate and depth occurred across the Gulf of Mexico the area 
was considered potential supporting habitat for that species and its corresponding life stage.  The 
allocation of potential habitat was based on this functional relationship and was mapped out to the 
100-fathom contour. 

Applying this approach Gulf-wide provided an imprecise representation of the managed 
species’ distribution.  It also provided little information on relative density that could be used to 
distinguish between all habitats occupied by a species and those that should be identified as EFH.  
In order to refine the analysis, the Gulf of Mexico was divided into five sub-units, or ecoregions.  
The division between the ecoregions was based primarily on logical ecosystem subdivisions of the 
Gulf of Mexico.  For convenience, the actual lines dividing the ecoregions were selected to 
coincide with existing boundaries between units in the NOAA Fisheries statistical grid system for 
depicting fishing effort (GMFMC 2004). 

The boundary between Ecoregion 4 and Ecoregion 5 represents an approximate boundary 
between the West Indian and Louisianan biogeographic provinces in the Western Gulf (Cowardin 
et al. 1979).  Ecoregion 5 is named West Texas, and extends from Freeport, Texas, to the Texas-
Mexico border, encompassing NOAA Statistical Grids 19 to 21 (GMFMC 2004).  Generally, 
Ecoregion 5 has a greater subtropical influence than Ecoregion 4.  Ecoregion 5, generally, has 
higher temperatures and lower rainfall, with accompanying higher salinities, than Ecoregion 4 
(Hoese and Moore 1977).  Finally, Ecoregion 5 has little marsh habitat, limited seagrass beds, and 
some hypersaline habitats (Hoese and Moore 1977).  The results of field surveys indicate that no 
vegetation occurs in the open water in the BSC within the Project site (see figure 4.3.2-3 in the 
EIS).  Known seagrass beds are identified in the BCS at Port Isabel and the entrance to South Bay 
over 3.1 miles (5,000 meters) downstream. 

Based on information regarding the general distributions of the life stages of Gulf of 
Mexico managed species, a density status, chosen to match up with the terminology in the 
NOAA Gulf of Mexico Coastal and Ocean Zones Strategic Assessment Data Atlas (NOAA 1985), 
was allocated for each species/life stage in each ecoregion (GMFMC 2004).  Egg, larval, and 
post-larval stages were designated as either “no occurrence,” “occurrence,” or “common” in an 
ecoregion, representing increasing levels of abundance.  For juveniles, the status of the life 
stage in an ecoregion was categorized as “no occurrence,” “occurrence,” or “nursery area.” For 
both adults and spawning adults, the categories used were “no occurrence,” “occurrence,” 
“adult area,” or “major adult area and commercial fishing ground.” In addition to the information 
recorded in the database, additional literature on ichthyofauna in the Gulf of Mexico was 
consulted by NMFS to make judgments about the distribution status of species/life stages.  If a 
species/life stage was recorded as present within the ecoregion (i.e., density status greater 
than “no occurrence”), substrates and depths with documented use for feeding, growth to 
maturity, or spawning were designated as potential habitat (GMFMC 2004). 
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For species that may occur in the BSC and other local navigable channels, bay and estuary 
habitat of the Lower Laguna Madre, areas on or inshore of Padre Island, and within nearshore 
areas (i.e., marine waters 60 feet [18.3 meters] deep or less) of the Gulf of Mexico, and which 
therefore may be affected by the Project, EFH includes the water column, estuarine emergent 
marsh, estuarine submerged aquatic vegetation, estuarine mud/soft bottom, oyster reef, and 
estuarine sand and shell bottom.  EFH for coastal migratory pelagics comprises all the estuarine, 
nearshore, and offshore areas of the Gulf of Mexico out to the 100-fathom depth contour, including 
the BSC (GMFMC 2004). 

Based on correspondence with NOAA Fisheries Habitat Protection personnel (Young 
2015), a list of species (and relevant life stages) specific to the Project was developed.  EFH known 
or expected to occur within the Project area is shown in table F-2.  Note that no EFH for spawning 
adults or eggs is designated within the Project area. 

TABLE F-2 
 

Estuarine Essential Fish Habitats, Species, and Life Stages for Gulf of Mexico Fishery Management Council Ecoregion 5 

Species Name Eggs Larvae Post-Larvae Early Juvenile Late Juvenile Adult Spawning Adult 

Estuarine Emergent Marsh 
Red drum   ● ●  ●  
Gray snapper      ●  
Brown shrimp  ●  ●    
White shrimp  ●  ●    

Mangrove a/ 
Goliath grouper   ● ●    
Lane snapper    ● ●   
Estuarine Submerged Aquatic Vegetation 
Red drum  ● ●  ● ●  
Goliath grouper    ● ●   
Lane snapper   ● ● ●   
Brown shrimp  ●  ●    
Pink shrimp    ●    

Estuarine Oyster Reef 
Brown shrimp    ●    

Estuarine Sand and Shell Bottom 
Red drum   ●   ●  
Gray snapper      ●  
Lane snapper    ● ●   
Brown shrimp  ●  ●    

Estuarine Mud/Soft Bottom 
Red drum  ● ● ●  ●  
Gray snapper      ●  
Lane snapper    ● ●   
Brown shrimp  ●  ●    
White shrimp  ●  ●    

  
Sources: GMFMC 1998, 2004, 2005; NOAA Fisheries 2009, 2011 
a/ Mangrove would not be directly affected by the Project but would be adjacent to the Project site.  
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LNG carriers that visit the Annova LNG terminal would transit through EFH designated 
for the coastal migratory pelagics and highly migratory species (table F-3).  As mentioned 
previously, LNG transit would have no discernable effect on EFH.  No construction or other 
operational activity including vessel transit would affect EFH for HMS; therefore, effects on EFH 
for this group are not discussed further in this assessment. 

TABLE F-3 
 

Highly Migratory Species with EFH in State Waters of Ecoregion 5 in the Project Area 

Species Common Name Life Stage 
Scalloped hammerhead shark (Sphyrna lewini) Neonate and juvenile 

Blacktip shark (Carcharhinus melanopterus) Neonate, juvenile, and adult 

Bull shark (Carcharhinus leucas) Neonate, juvenile, and adult 

Lemon shark (Negaprion brevirostris) Neonate and juvenile 

Silky shark (Carcharhinus falciformis) Neonate, juvenile, and adult 

Spinner shark (Carcharhinus brevipinna) Neonate and juvenile 

Tiger shark (Galeocerdo cuvier) Adult 

Bonnethead shark (Sphyrna tiburo) Neonate, juvenile, and adult 

Atlantic sharpnose shark (Rhizoprionodon terraenovae) Neonate, juvenile, and adult 

Finetooth shark (Carcharhinus isodon) Neonate 
  
Sources: GMFMC 1998, 2004, 2005; NOAA Fisheries 2009, 2011 

 
The following subsections describe managed species with designated EFH in the ROI: red 

drum, reef fish, shrimp, coastal migratory pelagics, and highly migratory species. 

 RED DRUM 

The red drum (Sciaenops ocellatus) is a euryhaline fish distributed along the Atlantic and 
Gulf of Mexico coasts from Cape Cod, Massachusetts, to Tuxpan, Mexico.  Red drum, considered 
a near-shore species, is distributed over a wide range of habitats, including estuaries, river 
mouths, bays, sandy bottoms, mud flats, seagrass beds, oyster bottoms, surf zones, and 
continental shelf waters.  This fish generally migrates to the Gulf of Mexico in the late fall and 
moves into the bays and estuaries in the spring.  Estuarine wetlands are important to larval 
and juvenile red drum; while adult red drum use estuaries, they tend to spend more time 
offshore as they age (GMFMC 1998).  Until the age of three to four years, young red drum 
inhabit mainly estuaries, river mouths, and shallow coastal waters.  After this age they tend to 
leave the protection of estuaries, moving into open coastal waters.  They occur both as 
solitary individuals and in schools.  They have been known to school with other species, 
including black drum and tarpon.  Spawning occurs from September through November over 
deeper waters protected from currents, such as the mouths of bays and inlets, and on the Gulf of 
Mexico side of barrier islands.  They can tolerate temperatures ranging from 39 to 93 degrees 
Fahrenheit (°F; 4 to 34 degrees Celsius), and can also tolerate a wide range of salinity.  Although 
they have been known to travel into fresh waters as well as into very high saline waters (up to 50 
parts per thousand [ppt]), adults usually stay in saltwater of 30 to 35 ppt. 



EFH Assessment F-8  

 REEF FISH (SNAPPER AND GROUPER) 

Reef fish is a term used by fishery managers to describe several species of fish that tend to 
live on and are frequently caught on reefs or hard bottoms.  Reef fish species are jointly managed 
by state and federal agencies for the Atlantic Ocean and the Gulf of Mexico.  The gray snapper 
(Lutjanus griseus), lane snapper (Lutjanus synagris), and the Goliath grouper (Epinephelus 
itajara), which have EFH that may be affected by the Project, are popular recreational and 
economically important fish species throughout the Gulf of Mexico.  Estuarine emergent marsh 
habitat, mangrove marsh habitat, sand and shell bottom habitat, and mud/soft bottom habitat in the 
Project area could potentially function as EFH for these three species. 

Juvenile gray snapper commonly occur inshore in tidal creeks, mangroves, and seagrass 
beds; adults generally occur in nearshore area consisting of coral habitat or rocky reefs to a depth 
of about 300 feet (NOAA Fisheries 2015a).  Inshore, the species is found over smooth bottoms, 
usually near pilings, seagrass meadows, and mangrove thickets.  The lifespan of a gray snapper 
may be up to 21 years, and individuals may reach a length of 35 inches and weight of 25 pounds.  
Young gray snapper tend to eat shrimp and other crustaceans, while adults prefer fishes, crabs, or 
shrimps, and may feed on seagrass flats in the late afternoon or at night. 

Juvenile lane snapper are found inshore over seagrass beds or shallow reefs.  Adults are 
typically found offshore and are most common off South Florida.  Adult lane snappers live in a 
variety of habitats, but are most commonly observed over reefs and vegetated sandy bottoms in 
shallow inshore waters.  This species has also been reported in offshore waters to depths of 1,300 
feet (400 meters).  Once established, adult snappers remain in the same area for their entire lives.  
Lane snappers also occur in seagrass beds associated with shrimping areas.  Juveniles live in 
protected inshore areas (NOAA Fisheries 2015a). 

Goliath grouper occur in shallow, inshore waters to depths of 150 feet (46 meters).  They 
prefer areas with bottoms of rock, coral, and/or mud.  Patterned juveniles inhabit mangroves and 
brackish estuaries, especially near oyster bars.  The Goliath grouper is notable as one of the few 
groupers found in brackish waters.  Spawning, which occurs during the months of July, August, 
and September throughout the species’ range, is strongly influenced by the lunar cycle (NOAA 
Fisheries 2015a). 

 SHRIMP 

Brown and white shrimp occur over soft, sedimentary bottoms throughout the northern 
Gulf of Mexico.  Both species have similar life history stages, are estuarine-dependent, and vary 
seasonally in abundance.  Young shrimp move into estuaries and spend several months feeding 
before returning to the Gulf of Mexico to spawn.  EFH for shrimp consists of Gulf of Mexico 
waters and substrates extending from estuarine waters out to depths of 100 fathoms. 

 COASTAL MIGRATORY PELAGICS 

The Coastal Migratory species range in coastal and continental shelf waters from the 
northeastern United States through the Gulf of Mexico.  Coastal pelagic fish move from one area 
to another foraging on whatever prey is most abundant and available.  Coastal pelagic fish feed 
throughout the water column on herrings, squid, shrimp, and other fish and crustaceans.  Estuaries 
are considered EFH for coastal migratory species because major prey species of coastal pelagic 
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fishes are estuarine-dependent.  Thus, coastal pelagic species are indirectly estuarine-dependent 
and may be affected by degradation of estuarine habitat quality (GMFMC 2004). 

 HIGHLY MIGRATORY SPECIES 

EFH for HMS is described in separate FMPs, including the Final Fishery Management 
Plan for Atlantic Tuna, Swordfish, and Sharks (NOAA Fisheries 1999a) and Amendment 1 to the 
Atlantic Billfish Fishery Management Plan (NOAA Fisheries 1999b).  Because these species cross 
domestic and international boundaries, NOAA Fisheries’ HMS Management Division is 
responsible for managing them under the MSA.  In cooperation with an advisory panel, NOAA 
Fisheries develops and implements FMPs for these species, taking into account all domestic and 
international requirements under the Atlantic Tunas Convention Act, the Marine Mammal 
Protection Act, the ESA, and the Migratory Bird Treaty Act (NOAA Fisheries 2015b). 

For highly mobile pelagic species such as sharks, defining EFH is difficult.  Their 
distributions are usually not correlated with the areas or features commonly considered as fish 
habitat and for which parameters such as bottom sediment type or vegetative density (e.g., seagrass 
beds or estuarine subtidal rocky bottoms) can be described.  These species most often associate 
with physiographic structures of the water column (features including oceanic fronts, river plumes, 
current boundaries, shelf edges, sea mounts, and temperature discontinuities, and the interactions 
of these); it is these features that must be characterized as habitat for the pelagic life stages of these 
species.  Distributions of juveniles, adults, and especially early life stages (neonates for sharks) 
may be constrained by tolerance of temperature, salinity, or oxygen levels.  These physicochemical 
properties may be used to define the boundaries of essential habitat in a broad sense.  However, 
even when these parameters and tolerances are well understood and can be used to define the limits 
of a habitat, the distribution of these characteristics is not fixed in space or time, but varies over 
seasons and years (NOAA Fisheries 2003). 

4.0 POTENTIAL PROJECT IMPACTS 

Construction, operation, and decommissioning of the Project could result in impacts on the 
biological, chemical, or physical properties of the environment (all water column, habitat, and 
substrate within BSC) that support the designated EFH species listed in section 3.0 of this EFH 
assessment (see table F-4).  The following sections address the potential impacts on EFH, and the 
species supported by EFH, that could occur as a result of construction of the LNG facility and 
loading berth (including dredging and pile driving), storage tank hydrostatic testing, stormwater 
discharge, LNG carrier ballast exchange and uptake and discharge of cooling water while at the 
Project site, minor spills, and maintenance dredging within the Project turning basin. 
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TABLE F-4 
 

Summary of the Proposed Activities that May Affect Essential Fish Habitat 

Proposed Action Component Effect on Water Column EFH Effect on Benthic EFH  

Wetlands loss on facility site • Minor water quality effects – not 
significant 

• No expected effect 

Construction/placement of LNG carrier 
berth components 

• Short-term increase in turbidity - not 
significant with BMPs/controls 

• Short-term increase in noise  
– not significant with mitigation 

• Displacement of sediments - not 
significant 

• Long-term effect on benthic 
community in dredged area 

• Secondary effect on prey species - 
not significant 

Storage tank(s) hydrostatic testing • Temporary increase in turbidity - not 
significant 

• Permanent loss (entrainment) of 
ichthyoplankton - not significant 

• Displacement of sediments - not 
significant 

• Secondary effect on prey species - 
not significant 

Stormwater discharge • Impact on water quality - not 
significant 

• Effect on sediment quality - not 
significant 

LNG carrier ballast water discharge • Short-term water quality changes – 
not significant 

• No expected effect 

LNG carrier cooling water intake • Permanent loss (entrainment) of 
ichthyoplankton – not significant 

• No expected effect 

Terminal lighting • May attract ichthyoplankton – not 
significant 

• No expected effect 

Accidental releases • Minor release – no expected effect 
• Unlikely catastrophic release –

freezing of tissue, localized and 
significant short-term effects 

• Minor release – no expected effect 
• Unlikely catastrophic release  

– no expected effect 

 

 CONSTRUCTION 

Construction of the Project may cause the following effects on managed species or EFH: 

• loss of wetlands, bottom habitat, and benthic community individuals; 
• resuspension of sediments during dredging and other substrate-disturbing 

activities, resulting in increased turbidities, suspended sediment, and subsequent 
respiratory effects and/or reduced feeding/predation efficiencies; 

• smothering, crushing, and/or injury of localized benthic organisms from during 
dredging; 

• toxic effects from hydrocarbon spills during construction; 
• entrainment of plankton during tank hydrostatic testing;  
• noise-related effects resulting from dredging and pile driving during construction; 
• shallow water habitat reduction and modification; and 
• loss of tidal and subtidal habitat. 

 Loss of Estuarine Open Water and Vegetated Habitat 
EFH can be affected by land-based projects that remove critical early life stage-dependent 

habitat, including both emergent tidal and brackish marsh, typically (but not always) dominated 
by smooth cordgrass (Spartina alterniflora) and black needlerush (Juncus roemerianus), 
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respectively.  These habitats may be affected both by direct destruction and degradation of water 
quality, or other factors such as hydrologic modification.  Elimination or degradation of wetlands 
not immediately adjacent to EFH also may diminish the quality and productiveness of estuaries. 

The precise relationship between fishery production and habitats is undetermined.  
Similarly, the degree to which habitat alteration can affect fishery production is also unknown, but 
is thought to be substantial.  Turner and Boesch (1987) assembled and examined evidence of the 
relationship between the extent of wetland habitats and the yield of fishery species that depend on 
coastal bays and estuaries.  Their evidence showed a correlation between fishery stock losses after 
wetland losses and fishery stock gains following wetland gains.  While most of the studies were 
related to shrimp production, it is expected that other estuarine fisheries will also follow this trend. 

During construction there would be direct adverse impacts on estuarine open water, 
unvegetated tidal flats, and estuarine wetlands from facility construction and berth/turning basin 
development along the shoreline of the BSC (see table F-5 below, and section 4.4.2 of the EIS for 
more details).  The initial Project footprint also encompassed a small area of mangrove marsh, 
however Annova has modified the site footprint to avoid direct impact on mangrove marsh, 
therefore it is not addressed in this EFA assessment. 

TABLE F-5 
 

Temporary Impacts to and Permanent Loss of Tidal and Subtidal and Wetland EFH  

Wetland Type 
Cowardin Wetland 

Classification 

Project Site Impacts 

Temporary 
Impacts (Acres) 

Permanent Impact 
(Acres) 

Open Water and Non-Vegetated Tidal Flat  
Estuarine open water within Project site a/ E10W 2.0 1.0 
Unvegetated tidal flat E2US3 2.7 1.0 

Vegetated Wetlands 
Estuarine emergent marsh E2EM1 53.0 50.8 

Total  57.7 52.8 
  
a/  Does not include 59 acres within the BSC that would be impacted by dredging for the turning basin. 

 

 Estuarine Open Waters and Tidal Flats  
The Texas Commission on Environmental Quality (TCEQ) designates the BSC (which is 

part of Texas stream segment 2494) as a warmwater fishery that supports aquatic life, recreational 
uses, and general use (Texas Administrative Code Title 30, Part 1, Chapter 307).  Construction of 
the marine facilities would permanently alter approximately 5.5 acres of currently open water in 
the BSC.  Direct impacts on fish resources would be limited to the BSC.  No impacts on fish in 
South Bay or Bahia Grande are expected due to limited tidal influx to these resources from the 
BSC and uncontaminated sediment present in the BSC (see below).  

Open waters and tidal mudflats of the BSC in the Project vicinity support numerous 
invertebrate species that are important prey for managed fishes.  Construction would temporarily 
affect 4.7 acres of estuarine open water and tidal flat, and operation of the Project would 
permanently convert 2.0 acres of open water and tidal flat EFH to land or built infrastructure.  
Specific impacts are discussed in section 4.1.2 of this EFH assessment. 
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 Estuarine Emergent Marsh (E2EM1) 
Six areas of emergent wetlands are located at higher elevations along the BSC within the 

site.  These wetlands are characterized as high salt marsh and are dominated by halophytic plant 
species, including glassworts (Salicornia depressa and S. bigelovii), saltwort, cenicilla 
(Sesuvium portulacastrum), sea purslane (S. verrucosum), sea blite, with seashore dropseed, 
shoregrass, sea lavender (Limonium nashii), and seaside heliotrope (Heliotropium 
curvassivicum) common above the high tide line.  These wetlands are located within slight 
depressions that slope downward from the bank of the BSC and are bounded by a loma to the 
south.  The depressions collect water from runoff and periodic washover from ship wakes, and 
may also be influenced by very high tides and a tidal water table.  The estuarine emergent 
wetlands in the study area are considered waters of the United States because they abut the BSC.  
Construction would temporarily affect 53.0 acres of estuarine emergent marsh, of which 50.8 acres 
would be permanently converted to non-wetland cover type during Project operation.  However, 
these areas of estuarine emergent marsh are unlikely to be occupied by managed fish during most 
of the year because they are not permanently connected to waters of the BSC.  

 Increased Turbidities and Sedimentation 
The marine facilities would be developed along the BSC at the Project site through a 

combination of excavation and dredging.  Excavation for the marine berth would occur in two 
stages: a terrestrial excavation followed by a marine excavation to remove the remaining material 
below the water surface.  A natural earthen berm would be retained to provide a physical barrier 
between the BSC and construction activities.  This construction method would allow most of the 
excavation and installation of pilings to occur without direct contact with waters of the BSC, which 
would help to minimize impacts on fisheries.  After removal of the earthen berm, any riprap and 
sheet piling installed along the shoreline would allow terrestrial habitat within the created berth to 
convert to benthic habitat.  In-water construction would include dredging the balance of the berth 
and LNG carrier turning basin. 

Impacts expected from dredging activities in the BSC during construction and maintenance 
dredging include increased suspension of sediment, potentially affecting water quality and habitat, 
as well as removal or displacement of bottom-dwelling species.  The movement and positioning 
of floating construction equipment and the marking/identification of work areas and emergent/ 
submergent obstructions would be performed in accordance with BND requirements.  Annova is 
proposing to place dredge material in the adjacent DMPA 5A on BND property.  On July 21, 2016, 
Annova submitted a request to the U.S. Army Corps of Engineers (COE) for a Department of the 
Army permit under Section 10/404 permit for dredging and marine construction activities.  

As described in section 2 of the EIS, Annova proposes to place dredged material in the Port 
of Brownsville DMPA 5A, located immediately west of and adjacent to the Project site.  Based on 
a preliminary investigation, use of DMPA 5A would require raising the perimeter levees and 
possible refurbishment of the outlet.  During transport of dredged material, a wye valve would 
evenly distribute the dredged material into internal partitions.  The current configuration of DMPA 
5A uses a series of internal berms (dewatering lanes) to guide water through the DMPA from the 
discharge point to the final outfall point, at a rate that allows the fine particles to settle out, with 
final discharge through the existing drop outfall structure directly to the BSC.  Annova anticipates 
raising the levee heights using existing material in the DMPA and re-profiling the dewatering lanes 
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prior to the start of dredging operations to allow for appropriate residence time, such that the 
discharge would be limited to constrain total suspended solids (TSS) to a maximum of 300 
milligrams per liter (mg/L).  Annova intends to perform column settling tests early in detailed 
engineering to confirm the settling characteristics of the dredged material to ensure efficient 
function of the DMPA.  This distribution of the deposited material during dredging would ensure 
that the rate of particle settling upon discharge and the residence time can be appropriately 
managed without affecting the dredging production rate.  The effluent outfall at the drop-outlet 
structure would be monitored for excessive turbidity and erosion issues.  

During dredging activities, direct impacts on EFH may occur from disturbing substrate and 
suspension of sediments.  Dredging is expected to cause major localized mortality and 
displacement of benthic invertebrates and minor displacement of fish in the dredged area.  Impacts 
of dredging on fish and invertebrates are a function of suspended sediment concentration, duration 
of exposure, species, and life stage (Newcombe and Jensen 1996).  Dredging would suspend 
sediments in the water column for a period of time depending on the size of the sediment particles.  
Coarser sediments would fall out and resettle quickly (within hours), while finer sediments could 
remain suspended longer (up to days or weeks).  Although the cutter of the dredge suctions in most 
of the suspended fine-grained sediments, the increase in turbidity would have a localized effect of 
reduced light penetration and a corresponding reduction in the primary production of aquatic 
plants, algae, and phytoplankton.  As a result, there may also be lower dissolved oxygen 
concentrations, causing a displacement of motile organisms or stress and reduction in numbers of 
sessile benthic organisms (LUMCON 2016; COE 2012).  In the absence of best management 
practices (BMPs) to mitigate levels of suspended solids, turbidity may exceed water quality criteria 
up to about 2.5 miles (4,000 meters) downstream from the dredge and across the width of the BSC.  
A small fraction of the total habitat in the BSC would be affected by construction and maintenance 
dredging of the marine berth. 

Dredging activities would result in increased turbidity in the BSC, which could have 
localized effects.  These localized effects may include reduced light penetration and a 
corresponding reduction in the primary production of aquatic plants, algae, and phytoplankton.  As 
a result, a short-term reduction in dissolved oxygen concentrations in the BSC may occur, resulting 
in temporary displacement of motile organisms or stress and reduction in numbers of sessile 
benthic organisms (LUMCON 2016).  Increases in turbidity may result in short-term impacts on 
these organisms (see section 4.6 of the EIS).  The results of field surveys indicate that no vegetation 
occurs in the open water in the BSC within the Project site (see figure 4.3.2-3 in the EIS).  Known 
seagrass beds are identified in the BCS at Port Isabel and the entrance to South Bay over 3.1 miles 
(5,000 meters) downstream; therefore, increases in turbidity would not likely extend into any 
important seagrass nursery habitats.  

Annova performed turbidity plume modeling using the COE’s DREDGE model, plus a 
“far-field” distribution model of suspended sediment (Black & Veatch 2016).  The results were 
predicted using a maximum velocity of current in the BSC at 0.154 meter/second (0.5 feet/second).  
To assess the impacts on the Bahia Grande, the lateral movement of particles predicted is more 
pertinent due to the location of the channel.  The model predicted TSS concentration of 4 to 6 
mg/L above ambient within the greatest lateral extent of the plume, 328 feet (100 meters) either 
side of the plume centerline, at the surface of the BSC (Black & Veatch 2016).  The outgoing tide 
would transport the suspended clay particles downstream of the shallow (-3.25 to [proposed] -9 
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feet mean sea level) Bahia Grande Pilot Channel entrance.  This, combined with the tidal flow 
from the Bahia Grande during an outgoing tide, would prevent particle transport into the Bahia 
Grande.  Particle transport would occur during an incoming tide, with clay particles moving 
upstream from the Bahia Grande.  Effects to the Bahia Grande would likely be greater during an 
incoming tide with elevated TSS concentrations of 4 to 6 mg/L at the periphery of the plume 328 
feet (100 meters) from the cutterhead, and would result in a minor impact on water quality within 
proximal portions of the Bahia Grande.  Similarly, although not directly modeled, particle transport 
during a slack tide would be limited due to the lack of water movement, which would restrict 
particle transport from the dredging area.  As a result, a slack tide would also limit impacts within 
the Bahia Grande. 

Although benthic invertebrates would be entrained, crushed, or buried by the dredging 
operation, impacts on juvenile and adult fish in the channel would be minimal because mobile 
organisms are expected to move away from the area of increased activity and noise during dredging 
(Nightingale and Simenstad 2001).  Increased turbidities could be fatal to larval or post-larval 
shrimp if dredging occurs during peak abundance in early spring or summer; however, shrimp 
densities near the Project site are expected to be low. 

Increased turbidities from bottom-disturbing activities could temporarily affect predation 
efficiency for local fish.  Extended periods of elevated turbidities have been shown to reduce 
feeding rates by up to 20 percent and to reduce the efficiency of the foraging process (Utne-Palm 
2002; Gardner 1981).  However, most species of fish are both predator and prey, making it difficult 
to predict the net effect of reduced predation on a given species.  During periods of increased 
turbidity, it is expected that adult and juvenile fish and crustaceans in the area would relocate to 
other similar habitats that are less turbid.  The increased turbidities would limit feeding within the 
area of construction, but prey would still be accessible in nearby unaffected areas.  Early life stages 
are most likely to be directly affected by a temporary increase in turbidity and a potential decrease 
in dissolved oxygen concentrations (Robertson et al. 2006).  Because these life stages are more 
sensitive to such stresses and are unable to emigrate from the affected area, they are more 
susceptible to impacts than juveniles and adults.  However, short-term elevated turbidities are not 
likely to cause chronic adverse effects.  Section 4.3 of the EIS assesses the downstream movement 
of particles during dredging activities in detail. 

Increases in turbidity can also affect the level of dissolved oxygen in the water.  When 
dredges disturb bottom sediments, the increase in turbidity is caused by both particles and 
microorganisms, which may respond to the release of nutrients from the disturbed sediment by 
increasing the rate of reproduction.  Microorganism blooms can be followed by population crashes, 
which lead to localized depletion of dissolved oxygen.  Other changes in turbidity are more 
transient, such as those that occur when storms stir up sediment in a shallow waterbody.  Because 
light is not transmitted as easily in turbid water, phytoplankton may be less able to photosynthesize 
and produce oxygen that would restore the desired dissolved oxygen concentration. 

The potential for direct and indirect adverse impacts on fisheries from substrate disruption 
(i.e., turbidity and sedimentation) within the Project area would likely differ from species to 
species, depending on life history, habitat use, distribution, and abundance.  Sessile life stages, 
such as demersal eggs, would likely be buried or destroyed during dredging.  However, effects on 
the juvenile and adult life stages of both pelagic and demersal species would be limited to 
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displacement during the 8 months of dredging activities.  Individuals would be expected to move 
slightly upstream or downstream of the construction area to forage or spawn.  

During Project operation, periodic maintenance dredging would maintain depth in the 
turning basin.  Impacts from this activity would be minimal because the maintenance dredging 
would mirror the maintenance dredging of the BSC currently conducted by the COE.  The regular 
tidal flux and periodic inflow of high rainfall result in a system that continually reflects short-term, 
sporadic changes to in situ physicochemical conditions.  Therefore, these types of systems tend to 
support species that are tolerant of changing physiochemical conditions and are not conducive to 
supporting intolerant or sensitive biota.  Maintenance dredging may magnify these conditions but 
would not likely promote a less stable environment for species that exist either permanently or 
temporarily in the BSC.  As described for dredging during construction, maintenance dredging 
would destroy sessile life stages and displace mobile life stages within the immediate area.  Despite 
the severe effects within the localized area, no population-level effects are expected because the 
construction area represents a small fraction of marginal habitat within the industrialized BSC.  
Notwithstanding the potential harm to some individual organisms, no significant impacts on 
managed species of finfish or shellfish populations are anticipated from the maintenance dredging 
and placement operations.   

The need for regular maintenance dredging indicates that the system is dynamic.  This 
status is further accentuated by regular tidal flux and periodic inflow during periods of high 
rainfall.  All of these conditions result in a system that continually reflects short- term, sporadic 
changes to in situ physicochemical conditions.  These types of systems tend to support species that 
are tolerant of disturbance.  Maintenance dredging may magnify these conditions but would not 
likely promote a less stable environment for taxa that exist either permanently or temporarily in 
the BSC.  In addition, if maintenance dredging for the proposed Project and the BSC are conducted 
simultaneously, the likelihood for adverse effects from these actions to fish and invertebrates 
within the BSC is minimal.  Importantly, the BSC has not been shown to provide unique nursery 
habitat for the various adult fish and invertebrate species that occur there. 

 Resuspension of Contaminated Sediments 
As discussed in section 4.3 of the EIS, no contaminated sediments are known to occur in 

the BSC.  In 2012, the TCEQ sampled and analyzed sediment from the BSC for metals (e.g., 
mercury, zinc, silver, nickel, lead, copper, chromium, arsenic, and cadmium); all sample results 
were considered to be of “no concern” (TCEQ 2012).  Sediment sampling was also conducted 
in 2000 in response to a nearby spill of furfural, an organic compound derived from 
agricultural byproducts, into storm drains in Brownsville, Texas.  Although the BSC was one 
of three possible impact zones, subsequent sediment sampling showed no evidence of furfural 
contamination (NOAA 2000; FWS 2000).  Based on the information above and in section 4.3 of 
the EIS, dredging is not expected to release any contaminants from sediments in the BSC; however, 
Annova may conduct additional sediment testing specific to the Project area if warranted or 
requested by the COE or applicable agencies. 

 Loss, Reduction, or Change of the Benthic Assemblage 
Most benthic organisms occur within the top 6 inches (15 centimeters) of the sediment 

surface.  Therefore, it is expected that removal of sediment and burial from deposition of sediments 
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would result in some loss of these organisms.  Generally, disturbance-related impacts on benthos 
are temporary and reversible because species from adjacent undisturbed areas recolonize the 
affected area. 

Dredging would also remove the soft-bottom habitat of the BSC within the footprint of the 
dredged area.  Disturbance of substrate in the BSC during construction may result in adverse 
effects to benthic and pelagic organisms that are prey of managed species.  Benthic organisms may 
be crushed, buried, displaced, or injured during construction.  Pelagic organisms may experience 
stress related to increased turbidity and water movement, causing them to relocate temporarily.  

Some demersal (bottom-dwelling) species such as mollusks, crustaceans, and demersal 
shrimp (if present) may be entrained during dredging activities.  Larger, more mobile, demersal 
species (e.g., blue crab) may be temporarily displaced (Nightingale and Simenstad 2001).  
Although dredging activities would have an effect on species occupying the soft-bottom habitat in 
the Project area, effects on marine fisheries and the habitat supporting various species are expected 
to be local, minimal, and temporary.  Habitat use by these species is expected to return to pre-
construction conditions following dredging operations. 

Direct impacts from dredging activities on benthic macroinvertebrates may include 
localized disruption, removal, turnover, and crushing.  Additionally, dredging would result in 
deposition of sediment in the immediate vicinity of the activities, which may cause direct mortality 
via burial.  As most benthic infauna live on or within the upper 6 inches of the sediment surface, 
it is expected that removal of sediment and burial from settling of sediments resulting from 
increased turbidity would result in some loss of these organisms.  Germano et al. (1994) found that 
benthic communities recover to an equilibrium community within approximately 6 months to 1 
year after a physical disturbance.  Other studies indicate recovery to this stage in 2 years or less 
(Murray and Saffert 1999; Rhoads et al. 1978).  Many physical and biological factors affect the 
recolonization process, with one of these being the texture of the disturbed sediment.  Any change 
in the texture of the material after the activity is completed may result in changes in the community 
that was present before activities took place.  Additionally, overturned, deeper sediments may be 
hypoxic, resulting in longer periods to re-establishment of former communities.  Disturbance-
related impacts on benthos from the proposed Project would be long term but localized within the 
dredging footprint.  Benthic species are likely to recolonize the affected area, but would be 
disturbed by maintenance dredging at 2-year intervals.  As such, long-term localized impacts on 
benthic marine species are expected.  

The potential for direct and indirect adverse impacts on fisheries from substrate disruption 
within the Project area would likely differ from species to species, depending on life history, 
habitat use, distribution, and abundance.  However, short-term impacts on older life-stages 
(juvenile and adult) of both pelagic and demersal fish would be limited to temporary displacement 
during dredging activities.  

Germano et al. (1994) found that benthic communities recovered to an equilibrium (Stage 
III) community in approximately 6 months to 1 year after a physical disturbance.  Other studies 
indicate recovery to this stage in 2 years or less (Murray and Saffert 1999; Rhoads et al. 1978).  
Many physical and biological factors affect the recolonization process, with one being the texture 
of the disturbed sediment.  Any change in the texture of the material after the activity is completed 



 
 

 F-17 EFH Assessment 

may result in changes to the community that was present before the activities took place.  
Additionally, overturned, deeper sediments may be hypoxic, resulting in longer periods of re-
establishment of former communities.  As noted above, a resident benthic community is generally 
quite resilient and typically recovers relatively quickly from disturbances.  Disturbance-related 
impacts on benthos from the proposed Project would be long term but localized within the dredging 
footprint.  Benthic species are likely to recolonize the affected area, but would be disturbed by 
maintenance dredging at 2-year intervals.  As such, the Project is expected to result in long-term 
localized impacts on benthic marine species within the dredge area footprint.   

The potential for direct and indirect adverse impacts from substrate disturbance during 
construction on EFH designated in the Project area would likely differ from species to species, 
depending on life history and habitat use (demersal vs. pelagic).  However, it is anticipated that 
short-term impacts on the juvenile and adult life- stages of both pelagic and demersal fish species 
would be limited to temporary displacement during initial installation of Project components. 

 Entrainment and Impingement During Hydrostatic Testing 
During construction, Annova would use water for hydrostatic testing of pipes and LNG 

storage tanks, drinking water, and dust control.  The LNG storage tanks would be hydrostatically 
tested in accordance with American Petroleum Institute standards.  Terminal piping would be 
tested using hydrostatic (piping carrying natural gas) or pneumatic (cryogenic piping carrying 
LNG) testing methods as described in section 2.6.1.5 of the EIS.  Hydrostatic test water would be 
discharged to surface waters in compliance with a permit issued by the Railroad Commission of 
Texas.  LNG storage tanks would be hydrostatically tested with surface water to ensure their 
integrity.  See section 2.6.3 of the EIS for discussion of the hydrostatic testing process.   

Water withdrawal for hydrostatic testing could entrain fish eggs and juvenile fish near the 
intake structures in the BSC.  In accordance with its Project-specific Procedures, Annova would 
screen intake hoses to limit the entrainment of larvae and pre-juvenile fish and invertebrates during 
water withdrawal.   

Intake structures located within the BSC would be fitted with appropriate screens to limit 
entrainment of organisms, in accordance with withdrawal permits.  Intake structures with rates of 
1,500 gallons per minute (3.34 cubic feet per second) would be placed at the lowest possible 
elevation to reduce the impingement of organisms and debris on intake screens.  The intake of 
surface water for hydrostatic testing of the LNG storage tanks would be in compliance with the 
Project’s temporary TCEQ water rights permit.  The hydrostatic test water for the LNG facility 
piping would be supplied from the potable water line, with no added treatment chemicals, 
corrosion inhibitors, or biocides.  Upon completion of hydrostatic testing of the first LNG storage 
tank, the water would be transferred to the second storage tank for reuse. 

Annova would not use biocides, detergents, or additives in the hydrostatic test water.  Prior 
to discharge, in accordance with the EPA’s Hydrostatic Test Water Discharge Permit and the 
Railroad Commission of Texas’ permit requirements, the water would be tested for total 
suspended solids, oil and grease, and pH, and treated (if test results indicate that the water would 
not meet requirements).  Hydrostatic test water would first be discharged into a stormwater pond 
using energy-dissipation devices to minimize erosion and scouring, and from there discharged into 
the BSC via an overflow structure.  The rate of discharge is expected to be approximately 1.8 
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million gallons per day.  Discharge of hydrostatic test water may cause localized, short-term 
turbidity in the BSC; however, potential impacts on aquatic resources from the discharge of 
hydrostatic test water would be localized, temporary, and negligible and would be minimized 
through the use of energy-dissipating devices installed at water discharge points.  The BSC may 
experience localized, short-term turbidity from the discharge of hydrostatic test water, as 
previously described for marine berth dredging.  No long-term impacts on water quality are 
anticipated due to these discharges. 

The withdrawal of water for hydrostatic testing may result in the permanent loss of some 
larval fish and invertebrates that occur within the BSC.  The level of impact would depend on the 
season in which water is withdrawn.  No information was found regarding larval fish densities in 
the BSC.  However, the BSC is not considered EFH for spawning adults or eggs, so abundance of 
early life stages is assumed to be low.  Moreover, annual fecundity of the lane snapper ranges from 
347,000 to 995,000 eggs (Rodriguez-Pino 1962) and from 220,000 to 60,000,000 eggs for the red 
snapper (Gallaway et al. 2009).  Considering the fecundity potential for managed species in the 
context of natural expected mortality, the absence of EFH for eggs in the BSC, and the limited 
volume and duration of water withdrawal, entrainment of early life stages of managed species 
during hydrostatic testing would have a negligible effect on fisheries in the Project area. 

 Noise Effects on Fish 
Elevated noise levels associated with pile-driving activities during construction of the LNG 

carrier berth and basin can affect fish and EFH.  Marine fish can be affected by noise both 
physiologically and behaviorally.  The potential effects of exposure to continuous sound on marine 
fish include temporary threshold shift, physical damage to the ear region, physiological stress 
responses, and behavioral responses such as startle response, alarm response, avoidance, and 
potential lack of response due to masking of acoustic cues (Hedges 2011).  Much of the research 
on how noise affects marine species involves studies of the physiological effects of impact pile 
driving on fish due to changes in water pressure.  Fish with swim bladders are more vulnerable to 
such pressure changes, which can cause capillaries to rupture or the swim bladder to rapidly expand 
and contract1 (Caltrans 2001).  In marine mammals, temporary loss of hearing (temporary 
threshold shift or permanent threshold shift) may occur as a result of exposure to noise from impact 
pile driving; it has long been assumed that similar effects occur in fish (Popper and Hastings 2009; 
Popper et al. 2005).  However, when caged juvenile coho salmon (Oncorhynchus kisutch) were 
placed as close as 6.6 feet (2 meters) to steel piles being impacted, no mortality was observed 
(Ruggerone et al. 2008).  A recent review by leading experts on auditory impacts to fishes and 
invertebrates suggests that attempts to evaluate effects of pile driving and other impulsive sounds 
on fish are not well-supported by empirical evidence.  Sound thresholds applied to fish have been 
derived primarily from studies on marine mammals or in studies conducted within enclosed tanks 
that do not accurately reflect open water settings.  Moreover, virtually all studies of effects of 
underwater sound focus on sound pressure, whereas particle motion is thought to be the more 
relevant mechanism for injury to fishes.  For these reasons, potential effects of pile driving on 
fishes cannot be accurately predicted (Hawkins and Popper 2016).  It is assumed that most fish 

                                                 
1 Hitting a steel pile with a large hammer produces sound that causes water pressure changes that impact fish. Sudden changes in water pressure 
can cause gases such as oxygen to come out of fish blood faster than normal, leading to decompression sickness, much like the bends that divers 
experience when they rise to the surface too quickly. Pressure changes also affect the fish swim bladder, an internal, air-filled sac that helps the fish 
maintain weightlessness at different water depths. Alternating pressure changes cause the swim bladder to quickly expand and contract, which 
causes bruising and damage to neighboring organs and can rupture the swim bladder itself (USDOE 2012). 
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would detect and react to impulsive sounds of pile driving in a species-specific way, either by 
startling, leaving the area, or accommodating to the sound and continuing their normal behavior. 
Nevertheless, current practice is to estimate the reactions of fish to pulsive noise using certain 
assumptions.  Such estimates are provided in section 4.1.6.3 below. 

Effects of construction noise (pile driving) on fish would be either temporary or 
intermittent, and, therefore, would not significantly impact the fish at a population level.  
Individual fish may relocate to adjacent areas within the BSC where spawning and foraging habitat 
is available.  Pile-driving noise would not adversely affect EFH.  

Fish react to underwater noise from vessels and move out of the way, move to deeper 
depths, or change their schooling behavior.  The perceived noise levels at which fish react are not 
known and seem to be somewhat variable, depending on circumstances and species of fish.  To 
assess the potential effects of underwater noise associated with the Project, noise in relation to 
continuous noises routinely produced by other projects, activities such as shipping and fishing, and 
pulsive noises produced by seismic exploration were evaluated (see below). 

 Continuous Noise 
Long-term continuous noise associated with the Project would be generated at the loading 

terminal.  Noise levels associated with the loading terminal would be relatively low and unlikely 
to have any significant adverse effect on EFH in the area.  Peak spectral levels for individual 
commercial ships are in the frequency band of 10 to 50 hertz (Hz) and range from 195 decibels in 
reference to 1 microPascal2 (dB re µPa2)/Hz at 1 meter for fast-moving (greater than 20 knots) 
supertankers to 140 dB re µPa2/Hz at 1 meter for small fishing vessels (NRC 2003).  Another 
activity expected to produce short periods of continuous noise is LNG carrier maneuvering at the 
terminal.  Although this activity would be louder, it would be less than the noise levels associated 
with large ships at cruising speed.  Generally, studies have used approximately 190 dB as the 
expected noise level for an LNG carrier’s thrusters (LGL 2006).  An LNG carrier maneuvering 
using thrusters could produce short periods of louder noise (e.g., for 10 to 30 minutes while 
arriving and again while leaving the terminal, up to about 125 times per year).  On average, thruster 
noises would be heard for about 30 hours per year.  Even in the unlikely event that these two 
activities caused disturbance to marine fish, the effects would be short-term. 

 Pulsive Sounds 
The pulsive sounds from in-water pile driving expected during construction would be much 

less intense than the pulses from the air guns used in Gulf of Mexico offshore seismic surveys by 
the oil and gas industry.  Such surveys routinely have source levels of 250 dB re 1 μPa at 1 meter.  
The available information suggests that seismic exploration has minor to moderate impacts on 
fisheries resources and EFH (BOEM 2014).  Therefore, it is unlikely that the lower levels of pulsed 
noise from pile-driving construction activities would have permanent effects on fish populations 
in the area. 

 Approach for Estimating Pile-Driving Noise Levels 
As described above, recent evaluation of methods used to estimate effects of pulsive noise 

on fish concludes that standard practices are not supported by empirical evidence or biological 
mechanisms.  Nevertheless, current practice is to estimate effects on fishes using methods 
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developed in a cooperative effort between several federal and state transportation and resource 
agencies along the West Coast of the United States that resulted in the establishment of interim 
criteria for identifying the onset of physical injury to fish exposed to underwater sounds generated 
by impact pile driving (Stadler and Woodbury 2009).  NOAA Fisheries, in its administration of 
the ESA and the EFH provisions of the MSA, currently uses these criteria to assess potential 
impacts on the fishery resources under its purview resulting from pile driving performed in or near 
aquatic environments.  The new criteria use two metrics: the sound pressure level (SPL) and the 
sound exposure level (SEL).  A potential onset of physical injury is determined if either the peak 
SPL exceeds 206 dB (re: 1 µPa) or the SEL, accumulated over all pile strikes generally occurring 
within a single day, exceeds 187 dB (re: 1 µPa2/sec) for fish 2 grams or larger, or 183 dB (re: 1 
µPa2/sec) for smaller fish (Stadler and Woodbury 2009). 

The assessment used for this analysis was based on Stadler and Woodbury (2009).  They 
suggest a multi-step process that sequentially estimates: (1) the expected peak SPL and single-
strike SEL from the project; (2) the cumulative SEL; (3) the distance from the pile driver where 
the peak SPL and cumulative SEL drop below the threshold values; and (4) the area that is 
ensonified above threshold levels.  The following describes the step-wise approach from Stadler 
and Woodbury (2009): 

Step 1.  Estimate the expected peak SPL and the mean single-strike SEL, at a known 
distance from the pile, from existing hydroacoustic monitoring data for piles of similar 
size, and, if possible, driven into the same type of substrate. 

Step 2.  Estimate the cumulative SEL, at a known distance, using the following equation: 

Cumulative SEL(dB) = 10Log10((Single-strike SE* N)/1 μPa2•sec) 
or 

Cumulative SEL(dB) = Single-strike SEL + 10Log10 (N) 

where: 

single-strike SEL = the mean sound exposure, in μPa2/sec, for a single pile strike and 

N = the number of pile strikes 

Step 3.  Estimate the distance from the pile driver where the peak SPL and cumulative 
SEL drop below threshold values.  NOAA Fisheries uses the following equation to 
estimate this distance: 

TL(dB) = CLog10(R1/R0) 
where: 

TL = transmission loss, in dB, required to reach the threshold level (calculated by 
subtracting the threshold level from the known sound level (peak SPL or cumulative 
SEL) at R0 

C = transmission loss constant 
R1 = distance from pile driver to the threshold level 
R0 = distance from pile driver to the known sound level 
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The rate of transmission (or propagation) loss can vary widely from site to site, requiring 
site-specific information to accurately estimate (Stadler and Woodbury 2009).  However, in 
most cases, site-specific data are not available, and NOAA Fisheries assumes a transmission loss 
constant of 15.  Because cumulative SEL increases with increasing numbers of pile strikes, the 
distance from the pile driver to the threshold level also increases.  If the number of pile strikes 
is high, this distance can be unreasonably large.  NOAA Fisheries recognizes that a single-strike 
SEL below a certain level would not contribute to the overall cumulative SEL because it has 
limited, if any, effect on a fish.  The single-strike SEL that has no effect is referred to as 
“effective quiet,” but there are no data for estimating the SEL of effective quiet.  Based on this 
uncertainty, NOAA Fisheries has adopted a conservative SEL for effective quiet of 150 dB.  
The distance from the pile driver at which a single-strike SEL drops to 150 dB is the maximum 
distance from a pile at which fish can be injured, regardless of how many times the pile is 
struck.  While the distance does not increase, the cumulative SEL within this distance does 
increase, thereby increasing the risk to fish within that distance. 

Step 4.  Estimate the area that is ensonified above threshold levels.  Because pile driving 
rarely occurs in open water, simply calculating the area of a circle with a radius of R1 
often overestimates the area that is ensonified above threshold levels.  For computational 
ease, NOAA Fisheries assumes that geologic features such as islands or bends in a river, 
or man-made structures such as rock breakwaters, will function as barriers to sound 
transmission, and only those areas with a direct line-of-sight to the pile driver will be 
ensonified.  Thus, estimating the area that is ensonified above threshold levels will 
depend on site-specific factors that must be considered on a case-by-case basis. 

 Reference Sound Source Levels 
The LNG terminal includes in-water installation of four 96-inch-diameter steel pipe piles.  

The most applicable source levels available are for 96-inch-diameter steel piles in water depths of 
approximately 39 to 49 feet (12 to 15 meters) for the Benicia-Martinez Bridge crossing in the 
Carquinez Strait in Contra Costa County, California (ICF Jones & Stokes, and Illingworth and 
Rodkin, Inc. 2009).  In-water measurements for hydraulic impact-hammer pile driving indicate 
that installation of the steel piles at the Benicia-Martinez Bridge generated a peak average sound 
pressure root-mean-squared (RMS) metric, a peak SPL, and an SEL of 220, 205, and 194 dB re 1 
μPaRMS, respectively, at a distance of 33 feet (10 meters) (see table F-6). 

TABLE F-6 
 

Unattenuated Sound Pressure Levels Measured for the Benicia-Martinez Bridge 

Approximate Distance a/ 
Sound Pressure Levels (dB) 

SPL RMS SEL 
5 meters 227 215 201 
10 meters 220 205 194 
20 meters 214 203 190 
50 meters 210 196 184 
100 meters 204 192 180 
500 meters 188 174 164 
1,000 meters 180 165 155 
  
a/ Distance measured from the pile at about mid-depth (10 to 15 meters deep). 
Source: ICF Jones & Stokes, and Illingworth and Rodkin, Inc. (2009) 
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 Background Noise Levels 
Background noise, or ambient noise, is noise that already exists in the environment prior 

to the introduction of another noise-producing activity.  Natural sources of ambient/background 
noise include biological sources (e.g., animals) and physical sounds (e.g., wind, waves, rain).  
Human-generated sources include commercial ships, recreational vessels, seismic air guns, and 
marine construction.  One of the major contributors to background noise near the Project area is 
commercial shipping traffic in the BSC.  Although background noise levels were not available for 
the BSC, data from a similar channelized site in California to predict what the ambient noise level 
might be without the inclusion of shipping traffic were reviewed.  During an evaluation of noise 
levels produced by a hydraulic cutterhead dredge during maintenance dredging in the Stockton 
Deepwater Shipping Channel in California, the COE measured background levels at eight channel 
locations (Reine and Dickerson 2014).  Maximum noise sound pressures ranged from 143.1 to 
103.8 SPL RMS, with a mean of 119.5 SPL RMS.  These values do not include generator noise of 
ships moored at the port or sounds produced during normal day-to-day activities associated with 
port operations.  All sound sources combined (e.g., generator noise, port activity noise) result in 
SPLs at the 50th percentile level of 118.3 dB.  This was the value that the COE used for comparing 
underwater sound emitted during the excavation process (Reine and Dickerson 2014). 

Knowing the background noise of an area is important to understanding the overall impact 
that the introduction of more noise could have on the marine fish.  If background noise levels in 
the vicinity of the Project exceed the NOAA Fisheries thresholds, then fish would not be affected 
by any sound less than the already existing dominant noise levels.  For example, if the background 
noise levels average 150 dB, then levels of sound less than 150 dB would not represent harassment.  
However, there is no current information regarding measurements of background noise in the 
vicinity of the Project area.  Therefore, it is assumed that while vessel noise associated with the 
Project would not add greatly to the already existing background vessel noise in the region, it 
cannot be assumed that the sound produced by pile driving would be completely masked by the 
vessel noise, especially close to the hammer.  For the purposes of this evaluation, background noise 
levels have been assumed to be 150 dB. 

 Underwater Transmission Loss 
To determine how noise could impact marine fishes in the Project area, it is important to 

understand how the sound is transmitted from the noise source.  As sound moves away from its 
source, there is a loss of acoustic intensity with increasing distance from the source.  This is known 
as transmission loss (TL).  How a sound travels away from a source depends on a variety of factors, 
including the original source level, environmental factors such as local salinity and temperature, 
and physical factors such as water depth, currents, and composition of bottom sediments (when 
depth is a limiting factor).  Transmission loss also varies based on the depth of the sound source 
and the receiver.  Considering all these factors can aid in better understanding how the sound will 
travel away from the source; however, it is not always possible to obtain all the information 
necessary to determine site-specific TL.  For this analysis, TL has been set at the NOAA Fisheries 
default constant of 15. 

 Attenuation to Effects Thresholds 
To determine potential impacts on fish from Project pile driving, the ensonified area 

surrounding the acoustic source and the zones of influence (ZOIs) in the ensonified area that 
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exceed the various threshold levels noted above was determined.  Based on this approach, pile 
driving for the Project is predicted to produce peak sounds above the SPL (206 dB re: 1 µPa2/sec) 
threshold from approximately 597 to 879 feet (182 to 268 meters) (considering mean and standard 
deviation) from the source, and above the lesser cumulative SEL (183 dB) up to 777 feet (237 
meters) from the source (table F-7).  This ensonified area could result in physical injury to fish.  
However, injury to non-auditory tissues in fish with swim bladders (e.g., juvenile spot [Leiostomus 
xanthurus] and pinfish [Lagodon rhomboides]) cannot be assessed using SPLs.  These fish are 
typically affected by continuous sound levels (i.e., SEL) rather than by peak noise levels.  Hastings 
(2007) determined that an SEL as low as 183 dB (re: 1 µPa2/sec) was sufficient to injure the non-
auditory tissues of juvenile spot and pinfish having an estimated mass of 0.5 gram.  Therefore, 
combined cumulative SEL sound levels noted for determining effects to fish greater than and less 
than 2 grams (i.e., 187 dB and 183 dB, respectively) were conservatively determined as likely to 
occur throughout the BSC (see table F-7). 

TABLE F-7 
 

Predicted Pile-Driving Noise Thresholds Limits for Fish 

Distance from Pile-Driving Noise Source 

Distance to Threshold (meters) 

Onset of Physical Injury Behavioral 

Peak (dB) 

Cumulative SEL (dB) a 

RMS (dB) Fish ≥ 2 g  Fish < 2 g 

Effect Levels 206 187 183 >150 
5 meters 43 4,288 4,288 23,208 
10 meters 86 8,577 8,577 46,416 
20 meters 172 17,154 17,154 92,832 
50 meters 429 42,885 42,885 232,079 
Zone of Influence [mean & std. deviation] 182 ± 86.3 18,226 ± 8,643 18,226 ± 8,643 98,633 ± 46,777 
  
a/  Assumes single strike SELs less than 150 dB do not accumulate to cause injury (i.e., effective quiet) 

However, for a continuous noise source such as an impact hammer, it is expected that 
without the application of mitigation measures, disturbance levels resulting in behavioral effects 
(greater than 150 re 1 μPaRMS) could occur throughout the zone of influence within the BSC from 
the pile-driving noise source (see table F-7).  It is likely that this estimate represents the most 
conservative and worst-case scenario and that the actual threshold distance(s) (and associated ZOI) 
may be less than the model suggests.  It is also important to note that the uncertainty of the physical 
factors of the environment, discussed above, cannot be accounted for in desktop analyses but must 
be understood relative to using the model’s output for estimating potential injuries to fish. 

It is anticipated that some fish would avoid the area because of levels of sound when the 
hammer is operating.  However, as pile driving would be a short-term, temporary action performed 
only during construction, the occurrence of these species within the BSC over the long term is not 
likely to change significantly.  Additionally, the area of disturbance would be small and similar 
habitat surrounds the Project site; therefore, the energy expended by fish to avoid the Project area 
would be minimal.  Disturbance of fish close to an individual pile or within the immediate Project 
area would be short term and is not expected to result in population-level effects.  Annova would 
protect fish and marine wildlife from noise associated with dredging and pile driving through 
consideration of and mitigation for thresholds established for marine wildlife by the Fisheries 
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Hydroacoustic Working Group.  Mitigation measures may include noise bubble curtains and on-
site monitoring, and would be determined based on consultation with NOAA Fisheries. 

 Summary 
With no mitigation measures employed, physical injury (all types) to fish could potentially 

occur within both the determined SPL and SEL ZOIs.  Generally, for the SEL ZOI, noise could 
affect juveniles, small species, or benthic organisms that typically are less mobile than mid-water 
or pelagic species.  Fish within the RMS ZOI could experience behavioral effects.  A small 
number of studies investigating the possible effects of noise, primarily seismic sound, on fish 
behavior have been conducted over the years.  Studies looking at change in distribution are often 
conducted at larger spatial and temporal scales than are typical for studies that examine specific 
behaviors such as startle response, alarm response, and avoidance response.  The studies that 
examine those specific defined responses often involve caged fish rather than free-ranging 
fish (Hirst and Rodhouse 2000).  Masking of natural/ambient sounds (e.g., communication, 
detection of predators and prey, gleaning of information about the surrounding environment) 
also has the potential to affect fish behavior (Popper and Hastings 2009). 

Cumulative in-water pile-driving activities are expected to occur for less than one week.  It 
is likely that most fish would avoid the area because of disturbing levels of sound when the impact 
hammer is operating; noise levels exceeding the assumed background of 119 to 150 dB re 1 
µPaRMS can cause fish to avoid the immediate area around a pile being driven.  However, because 
of the short timeframe for pile placement, it is predicted that no fish would be permanently 
deterred from entering the area for foraging.  Also, because the area of disturbance would be 
relatively small, and similar habitat surrounds the site, any avoidance activity would not require 
extra energy expenditures.  Given the sound mitigation measures described in section 5.2 below, 
it is expected that some acoustic disturbance of fish close to an individual pile being driven, 
or within the immediate Project area, could occur.  These impacts would be short-term and 
negligible, and are not expected to result in population-level effects to managed species or adverse 
effects on EFH. 

 OPERATIONS 

Managed species and EFH may be exposed to stressors associated with operation of the 
Project, including ballast water and cooling water discharge from LNG carriers (section 4.2.1 of this 
EFH assessment) and accidental spills of hydrocarbons from the marine terminal and support vessels 
(section 4.2.2 of this EFH assessment). 

 Ballast Water Discharge  
Large vessels withdraw water and place it in separate onboard ballast tanks to provide 

additional draft and improve navigational performance.  During loading, LNG carriers would 
discharge ballast water into the BSC.  The marine berth would accommodate LNG carriers with 
cargo capacities up to 177,000 m3.  Assuming that the ballast water is approximately 50 percent 
of the weight of the LNG cargo to be loaded, approximately 9,950,000 gallons would discharge 
from a vessel with a capacity of 177,000 cubic meters.  Ballast discharge periods would vary, but 
generally vessels would discharge a volume equal to 10 percent of their capacity each hour.  
Therefore, a vessel of 177,000 cubic meter capacity would discharge approximately 995,000 
gallons per hour.  Per the United States Coast Guard (Coast Guard) guidelines discussed in section 
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4.3 of the EIS, it is expected that ballast water in the LNG carriers entering the BSC would be from 
the Gulf of Mexico or other open water locations.  

Discharge of large volumes of ballast water can cause changes to the quality of receiving 
waters by affecting salinity, dissolved oxygen, temperature, and pH.  In addition, nonindigenous 
species transported in ballast water may be introduced to receiving waters during discharge.  Each 
of these variables is discussed in the following paragraphs:  

 Salinity 
Ballast water from LNG carriers would consist mainly of open ocean water collected 

during ballast water exchange activities in the Gulf of Mexico.  During ballast water exchange, the 
water is withdrawn from below the surface where salinities are typically higher than near the 
surface.  Likewise, in the Project’s berth, ballast water would be discharged below the surface. 
Estuarine salinities can naturally range from freshwater (0.5 ppt), near the source of freshwater 
input, to full seawater (30 to 40 ppt; Patillo et al. 1995).  Salinity levels within the BSC naturally 
vary within this range dependent upon tidal regime and rainfall.  During and immediately 
following ballast water discharges, benthic aquatic species may be affected by higher salinity 
levels because the higher salinity ballast water would sink to the lower portion of the channel due 
to its higher specific gravity relative to the ambient water.  However, ships moving into and out of 
the BSC would displace water, circulating it into, around, and out of the berthing area.  Therefore, 
any increased salinity levels resulting from ballast water discharges would be localized and 
temporary.  Resident species within the BSC are euryhaline (able to live in waters with a wide 
range of salinity), and the salinity of seawater is well within their tolerance range. 

Common estuarine species likely to occur within the Project vicinity were evaluated to 
determine whether changes in salinity from ballast water discharge would cause adverse impacts.  
Salinity ranges for representative species of fish were obtained and compared with that of open 
ocean salinities likely to be discharged via ballast water (see figure F-2).  Results of this analysis 
suggest that estuarine species likely to occur within the marine berth area are highly adapted to 
salinity variations, and any short-term increases from ballast discharge would be well within their 
tolerance range.  

Ballast water discharged into the BSC would have little to no effect on the BSC’s salinity 
regime.  In fact, the ballast water salinities may be lower than ambient conditions within the BSC, 
especially in the summer.  Therefore, we have determined that changes in salinity from ballast 
water discharges would be temporary and negligible. 
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Source: Patillo et al. 1995 

Figure F-2 Salinity Ranges for Adults of Estuarine Species Compared with Open Gulf 
Salinities 

 Dissolved Oxygen 
Dissolved oxygen levels below 4 mg/L are generally considered unhealthy for aquatic life; 

levels below 2 mg/L are considered hypoxic and inadequate to support most aquatic life.  As 
discussed in section 4.3, ballast water could contain low dissolved oxygen levels and could reduce 
existing dissolved oxygen levels within the immediate vicinity of the discharge point.  Depending 
on the oxygen levels present in both the ballast and ambient water at the time of discharge, aquatic 
resources in the vicinity of the discharge point could be exposed to dissolved oxygen levels 
considered unhealthy for aquatic life.  The adaptability of resident species within the BSC to 
natural variation in oxygen levels would minimize the impacts associated with low dissolved 
oxygen on mobile species.  Bivalves are not able to relocate when oxygen levels drop.  Instead, 
they simply close their valves and wait for more favorable conditions to return.  

Dissolved oxygen concentrations in ballast water are influenced by the concentration in the 
water at the time of uptake, microbial activity in the ballast tanks, and residency time of ballast 
water in the vessel.  Ballast water discharge could have more or less dissolved oxygen than 
receiving waters.  Relative concentrations of dissolved oxygen in ballast water discharge and the 
BSC are not subject to analysis because of the number of confounding variables that affect 
dissolved oxygen concentrations in both ballast water discharge and the BSC.  For example, 
dissolved oxygen concentrations in ballast water discharge are affected by water temperature, type 
of ballast water treatment, location and timing of last water exchange, fullness of ballast water 
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tanks, and others.  Dissolved oxygen levels in the BSC are strongly influenced by time of day, 
season, and recent weather events.  The volume of ballast water discharged into the BSC during 
each LNG carrier visit would make up only a fraction of the approximately volume of the BSC.  
The volume differential, combined with water movements, would make effects of ballast water 
discharge on dissolved oxygen insignificant.  Impacts on EFH within the BSC from changes in 
dissolved oxygen are expected to be minor and temporary in nature.  

 Water Temperatures and pH  
Ballast water is carried in tanks below the waterline, and ballast water is typically cooled 

as a vessel transits through open waters.  In winter, ballast water would likely conform to surface 
water temperatures in the BSC; in summer, ballast water discharges would likely be several 
degrees cooler that ambient temperatures in the BSC.  The pH of the ballast water would reflect 
conditions where open ocean exchange occurred.  The pH of the open ocean is 8.1 (NOAA 2016), 
which is within the acceptable range for the BSC of 6.5 to 9.0 (Title 30 Texas Administrative Code 
§§307.01-307.10).  The volume of ballast water discharge is small relative to the BSC.  The 
expected differential between ballast water discharge and the BSC is not large enough to cause a 
change in pH or temperature that would significantly impact aquatic organisms.  Impacts of 
temperature and pH in ballast water discharge on EFH would be temporary and negligible (i.e., 
discountable).  

 Invasive Species 
To minimize and avoid potential impacts on wildlife species that could result from ballast 

water discharges, Annova would ensure that all visiting vessels possess documentation to 
demonstrate their compliance with ballast water regulations and BMPs prior to allowing any 
ballast water to be discharged at the marine transfer facilities (see section 4.3 of the EIS).  As a 
result, marine resources in the Project area are not expected to be impacted by the introduction of 
invasive species in ballast water.  

To minimize and avoid impacts on fish and other aquatic organisms resulting from ballast 
water discharges, the Coast Guard, which has jurisdiction over inspection and regulatory 
enforcement for all shipping in U.S. waters, would require all LNG carriers calling on the LNG 
terminal to adhere to all applicable ballast water management rules and regulations.  Coast Guard 
regulations require that all vessels equipped with ballast water tanks which enter or operate in U.S. 
waters maintain a ballast water management plan that is specific for that vessel and assigns 
responsibility to the master or appropriate official to understand and execute the ballast water 
management strategy for that vessel.  Under these requirements, vessels must implement strategies 
to prevent the spread of exotic aquatic nuisance species in U.S. waters.  Examples of these 
strategies include retaining ballast water on board, minimizing discharge or uptake at certain times 
and locations, and exchanging ballast water with mid-ocean seawater.  Ships that have operated 
outside of the U.S. Exclusive Economic Zone (EEZ) must either retain their ballast water on board 
or undergo a mid-ocean (greater than 200 nm from shore/water depth greater than 6,500 feet (2,000 
meters) ballast water exchange in accordance with applicable regulations.  Applicable U.S. laws, 
regulations, and policy documents related to ballast water include the following:  

• the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 
(NANPCA) established a broad federal program “to prevent introduction of and to 
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control the spread of introduced aquatic nuisance species.” The FWS, Coast Guard, 
EPA, COE, and NOAA Fisheries all were assigned responsibilities. 

• the NISA reauthorized and amended the NANPCA because “Nonindigenous 
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 with developing national guidelines 
to prevent import of invasive species from ballast water of commercial vessels, 
primarily through mid-ocean ballast water exchange, unless the exchange threatens 
the safety or stability of the vessel, its crew, or its passengers. 

• the NISA, amended in 2005 and again in 2007, established a mandatory National 
Ballast Water Management Program.  The primary requirements established under 
NAISA are: 1) all ships operating in U.S. waters are required to have on board an 
Aquatic Invasive Species Management Plan; 2) the Coast Guard was made 
responsible for the development of standards for mid-ocean ballast water exchange 
and ballast water treatment for vessels operating outside of the EEZ; and 3) 
implementing the BMPs and available technology related to ballast water 
treatment. 

• the National Ballast Water Management Program, originally established by 
NANPCA and further amended by the National Invasive Species Act of 1996 and 
NAISA, made the ballast water management program mandatory, including ballast 
water exchange, with reporting to the Coast Guard. 

• the Shipboard Technology Evaluation Program, a program authorized under the 
Coast Guard Ballast Water Management Program and designed to facilitate the 
development of “effective ballast water treatment technologies, through 
experimental systems, thus creating more options for vessel owners seeking 
alternatives to ballast water exchange.” 

• the Navigation and Vessel Inspection Circular 07-04, Change 1, a program 
developed by the Coast Guard for the management and enforcement of ballast water 
discharge into U.S. ports and harbors.  

• Vessels Carrying Oil, Noxious Liquid Substances, Garbage, Municipal or 
Commercial Waste, and Ballast Water, implementing regulations for the Act to 
Prevent of Pollution from Ships of 1980, which applies to all U.S.-flagged ships 
anywhere in the world and to all foreign-flagged vessels operating in navigable 
waters of the U.S. or while at port under U.S. jurisdiction.  

 Cooling Water Uptake and Discharge 
In addition to discharging ballast water, LNG carriers would require the intake of water in 

order to operate the ship and cool the ship’s engines.  Ship cooling water would be withdrawn and 
discharged below the water line on the sides of the ship through screened water ports, known as 
“sea chests”.  Water intakes could result in the impingement and entrainment of fish.  These actions 
could impact the rates of stress, injury and/or mortality experienced by fish.  To minimize these 
impacts, water intakes would be outfitted with screened sea chests that withdraw and discharge 
water at a relatively slow velocity. 
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The cooling water used by LNG carriers would be withdrawn along the vessel transit routes 
and from the BSC marine facility while loading LNG cargo.  Depending upon engine type, LNG 
carriers would use between 5.5 and 11.7 million gallons of water for engine cooling while they are 
at the LNG terminal.  Early life stages of fish and invertebrates (ichthyoplankton) would be most 
susceptible to entrainment.  Quantitative data for the structure and density of the ichthyoplankton 
community within the BSC are unavailable, however the BSC is not considered EFH for spawning 
adults or eggs, so abundance of early life stages is assumed to be low.  As a proxy for the density, 
we refer to sampling data collected within the Calcasieu River near Carlyss, Calcasieu Parish, 
Louisiana.  In that sampling, fish species had a larval density of 522.2 individuals per 1,000 cubic 
meters and the shrimp larval density was 91.5 individuals per 1,000 cubic meters.  Using these 
estimated densities and estimated range of cooling water use, between 10,900 and 23,100 larval 
fish, and between 1,900 and 4,100 larval shrimp could be entrained by each LNG carrier while at 
the Project.  At full capacity, Annova would receive up to approximately 125 LNG carriers per 
year, which would affect between 1.3 and 2.8 million larval fish and 237,000 and 512,000 larval 
shrimp per year by cooling water intake.  Due to the high natural mortality rates in the first year 
of ichthyoplankton (greater than 90 percent), an incremental loss would not significantly impact 
the health of the adult fish population.  The impact on ichthyoplankton from cooling water uptake 
would be permanent (for the life of the facility), but we conclude these impacts would not be 
significant. 

Water used for engine cooling would be discharged at a temperature between 2.7°F and 
7.2°F warmer than the ambient water temperature (Caterpillar 2007, 2011, 2012).  Using the most 
conservative estimates (assuming the highest ambient temperature generally found within the BSC 
[86°F], the greatest change in water temperature [7.2°F], and the largest volume of water [11.7 
million gallons]), the discharged cooling water temperature would be 95.5°F.  Fish and 
invertebrates within the immediate vicinity of the LNG carrier could be temporarily affected by 
this increase in temperature; however, many of the species present are mobile and would be 
expected to relocate to more suitable conditions during discharges.  As discussed in section 4.1.4 
above, given the volume of cooling water discharged relative to the total volume of water within 
the BSC, and the expectation that mobile species would temporarily leave the area of increased 
temperature, we have determined that impacts on marine and aquatic resources would be 
intermittent and minor. 

 Accidental Spills  
Minor releases of hydrocarbons (e.g., diesel fuel and various lubricants) from equipment 

at the marine terminal or work vessels could result in negative direct impacts on fish and 
invertebrates.  Evidence of these disturbances is mainly behavioral (e.g., fish excitement, increased 
activity, scattering in the water).  Extended exposure can lead to chronic poisoning, and cumulative 
effects can occur.  These effects depend on the nature of the toxin, exposure time, and 
environmental conditions.  Many factors determine the degree of damage from a spill, including 
the composition of the organic-based compound, the size and duration of the spill, the geographic 
location of the spill, and the weathering processes present.  Although oil is toxic to all marine 
organisms at high concentrations, certain species and life history stages of organisms appear to be 
more sensitive than others.  In general, the early life stages are most sensitive, juveniles are less 
sensitive, and adults least sensitive (Rice et al. 2000).  Even concentrations of oil that are diluted 
sufficiently to not cause acute impacts on marine organisms may alter certain behavior or 
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physiological patterns.  Sub-lethal effects that may occur with exposure to polycyclic aromatic 
hydrocarbons (PAHs) include impairment of feeding mechanisms for benthic fish and shellfish; 
reduced growth and development rates, energetics, reproductive output, and juvenile recruitment 
rates; increased susceptibility to disease and other histopathic disorders (Capuzzo 1987); and 
physical abnormalities in fish larvae (Urho and Hudd 1989).  Effects of exposure to PAHs in 
demersal fish include liver lesions, inhibited gonadal growth, inhibited spawning, reduced egg 
viability, and reduced growth (Johnson et al. 2002). 

Annova would prepare a Project-specific facility response plan that addresses the potential 
for petroleum-based spills from operational equipment and describes preventive and response 
measures that would be implemented in the event of a spill.  Additionally, Annova would adhere 
to all requirements as provided in the Coast Guard’s Navigation and Vessel Inspection Circular 
Number 01-2011 for waterfront LNG facilities (Coast Guard 2011). 

It is expected that immediate response actions would limit impacts on aquatic populations 
to temporary, minor disturbances from these unanticipated contaminant releases.  An accidental 
release of LNG could potentially cause direct mortality at the population or individual level, as 
well as loss or avoidance of habitat.  The behavior of LNG in seawater is not well known as the 
history of LNG shipping has no substantial releases.  If released, it would lower the water 
temperature rapidly at the air/water interface immediately near the release, but the effects would 
decrease with depth and are predicted to not be significant for fish habitats.  All visiting LNG 
carriers would have independent oil and hazardous materials response requirements, including 
requirements for shipboard oil spill response plans that are described in 33 CFR 151 and 155.  The 
LNG carriers also have independent requirements for vessels carrying liquefied hazardous gas 
(mostly safety requirements) per other regulations (see 46 CFR 154 Subpart E). 

5.0 CUMULATIVE IMPACTS AND MITIGATION 

 CUMULATIVE IMPACTS 

Cumulative impact is the “impact on the environment which results from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (federal or non-federal) or person undertakes such other 
actions (40 CFR 1508.7).” Cumulative impacts on EFH associated with this Project may 
include similar impacts from other projects within the same geographic region.  We have 
addressed cumulative impacts relative to wetlands, water quality, and fisheries in section 4.13 of 
the EIS. 

 MITIGATION MEASURES 

In support of a policy to reduce impacts on EFH, Annova would commit to implementing 
several mitigation measures to minimize or eliminate impacts on water quality and wetlands, and 
to reduce the effects from other construction and operational activities. 

Due to the general nature of the area surrounding the Project site, wetland impacts cannot 
be avoided entirely.  Construction would temporarily affect 4.7 acres of estuarine open water and 
tidal flat, and operation of the Project would permanently convert 2.0 acres of open water and tidal 
flat to upland or built infrastructure.  Construction would temporarily affect 53.0 acres of estuarine 
emergent marsh, of which 50.8 acres would be permanently converted to non-wetland cover type 
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during Project operation.  Annova is consulting with the COE and other cooperating agencies as 
part of the wetland permitting process.  In order to obtain a permit under Section 404 of the Clean 
Water Act from the COE, Annova must first avoid and minimize impacts on waters of the United 
States to the extent practicable.  In addition, the COE will require compliance with the “no net 
loss” policy through replacement of wetlands to offset the loss of wetlands resulting from 
construction of the Project.  For unavoidable impacts on waters of the United States, Annova is in 
the process of developing a mitigation plan to offset the loss and/or wetland resource functions 
within the watershed.  The COE will determine the acceptability of the proposed mitigation plan 
for wetland impacts. 

Construction activities have the potential to introduce contaminants to stormwater runoff 
through excavation, material delivery and storage, and equipment and vehicle use and storage.  
Stormwater from the site would discharge directly to stormwater retention ponds, with subsequent 
discharge into the BSC.  Annova has developed a Project-specific Upland Erosion Control, 
Revegetation, and Maintenance Plan (Annova Plan) and Wetland and Waterbody Construction 
and Mitigation Procedures (Annova Procedures) based respectively on FERC’s Plan (FERC 
2013a) and Procedures (FERC 2013b) for reducing water quality impacts on the BSC.  The Annova 
Plan and Procedures include a description of pollution control measures and best management 
practices that would help to control erosion, sedimentation, and pollutants in runoff from the site.  
For Project operation, Annova would prepare and implement a stormwater pollution prevention 
plan and a spill prevention, control, and countermeasures plan to prevent impacts from minor 
spills.  Adherence to the Annova Plan and Procedures, as well as the plans listed above, would 
reduce the potential for spills or impacts on the waterway, and thereby reduce impacts on EFH and 
fisheries. 

Based on the previous analysis, a potential risk exists to managed (and other) fish species 
as a result of planned pile-driving activities for the Project.  To minimize impacts, Annova would 
institute impact minimization and mitigation measures throughout the course of the Project.  
Although specific mitigation measures are not yet final, they may include those listed below. 

• use of the lowest-noise-producing impact hammer available for pile driving to 
reduce in-water noise levels; 

• various operational procedures, including “soft starts.” Prior to operating at full 
capacity, Annova would implement a “soft start” with several initial hammer strikes 
at less than full capacity (i.e., approximately 40 to 60 percent energy levels), with 
no less than a 1-minute interval between each strike; 

• bubble Curtain.  A bubble curtain functions to restrict sound waves from emanating 
away from the noise source.  Air pumped into a perforated hose lying on the seabed 
escapes and produces an air bubble curtain as the bubbles rise.  Sound generated by 
pile-driving are attenuated as they pass through the bubbles; 

• hydro Sound Damper (HSD).  The HSD system consists of a fishing net on which 
HSD elements of different sizes are mounted at various distances from each other.  
Using a ballast ring on the seabed and a flotation system on the sea surface, the net, 
including the HSD elements, can be located a short distance (less than 3.3 feet 
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[1 meter]) around the pile.  The HSD elements can be foam plastic elements or gas-
filled balloons.  The noise from the pile must cross the HSD elements and is thereby 
reduced due to reflection and absorption.  In principle, the HSD elements act like 
air bubbles in the water, with the advantages that they cannot be drifted by currents 
and, because their size can be adjusted, their resonance frequency is adjustable; 

• Noise Mitigation Screen (NMS).  A NMS system consists of a double-wall steel 
screen tube.  The pile is inserted into this system.  The space between the two 
screens is filled with air, and air bubbles can be fed in between the pile and NMS 
system (water-air- composite).  As the radiated sound crosses the internal bubble 
curtain and the air-filled double-wall steel screen, it is reduced due to reflection 
(impedance gap); and 

• cofferdam.  The cofferdam system consists of a single-wall steel tube.  The pile is 
inserted into this system.  Near the seabed a gasket (seal ring) is installed so that 
water in the space between pile and cofferdam can be evacuated by pumps.  In 
principal, the pile is installed in air and not in water, so sound generated by pile 
driving radiates into the air and then crosses the steel tube.  Due to the different 
impedances, the pile-driving noise is reduced by reflection. 

6.0 CONCLUSION 

Potential impacts resulting from Project construction and operation are expected to be 
short-term and highly localized, occurring primarily during construction or shortly thereafter.  
Overall, impacts on managed species and EFH in the Project area would vary depending on the 
species and different stages of their life cycles.  In general, due to their mobility, pelagic species 
and those with mobile early life stages would avoid the Project area during construction.  Any loss 
of early life stages during hydrostatic testing or dredging activities during construction, and from 
cooling water uptake and discharge, and ballast water discharge during operation, would be 
inconsequential to regional fish populations. 

Short-term increases in turbidity would occur as a result of disturbance of bottom sediments 
during construction.  These impacts would likely be highly localized and thus are not expected to 
be significant.  Sediment disturbance within the terminal basin is expected to result in mortality of 
benthic organisms within and adjacent to the Project footprint.  This reduction in benthic 
community densities would eliminate a small amount of the available forage for managed species 
that occur locally.  This impact would be short-term and minor, as the community would re-
establish over a relatively short period of time through immigration and translocation.  The short- 
term loss of the benthic community during construction would not be a significant adverse impact. 

Impacts from pile driving are expected to be less than significant considering the short in-
water work schedule and the implementation of BMPs, mitigation measures, and conservation 
measured recommended by NOAA Fisheries.  The short-term nature of the proposed pile-driving 
activities would not result in significant adverse effects on EFH or managed species. 
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1 INTRODUCTION 
1.1 OBJECTIVE 

The objective of this fugitive dust control plan is to identify potential dust emission sources and 
provide guidance to construction and field personnel on measures to control the generation of 
fugitive dust during construction activities associated with the Annova LNG Project (Project).  It 
will be the responsibility of Project contractors, working with designated environmental 
inspectors, to identify all activities generating fugitive dust, implement feasible control measures, 
and ensure compliance with applicable fugitive dust regulations. 

1.2 PROJECT DESCRIPTION 

Annova is proposing to develop a liquefied natural gas (LNG) facility capable of producing a 
nominal capacity of approximately 6.0 million (metric) tonnes per annum (mtpa) of LNG. The 
Project would receive natural gas via a lateral pipeline that would tie-in to an existing interstate 
pipeline. The natural gas would be treated, liquefied, and stored on-site in two full containment 
LNG storage tanks with a net pumpable capacity of approximately 160,000 cubic meters (m3) of 
LNG each. At full plant capacity, the Project would consist of six LNG trains each with a 
nominal capacity of 1.0 mtpa of LNG (total nominal capacity of approximately 6.0 mtpa). The 
LNG would be loaded onto LNG carriers for export overseas. 

2 FUGITIVE DUST SOURCES 
Fugitive dust could be generated directly from the aboveground facility construction.  The 
following construction activities have been identified as having the potential for generating 
fugitive dust: 

• Vehicle and motorized equipment movement on paved and unpaved access roads; 

• Vegetation removal; 

• Clearing and grading; 

• Topsoil removal; 

• Cutting and filling; 

• Trenching; 

• Backfilling; 

• Track-out onto roads; 

• Bulk material loading, hauling and unloading; 
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• Use of material storage piles, and

• Use of parking, staging, and storage areas.

It is the responsibility of the Project contractor(s) and the designated environmental inspector(s) 
to ensure all sources of dust generation are identified. 

3 APPLICABLE REGULATORY REQUIREMENTS 
The Texas Commission on Environmental Quality’s (TCEQ) fugitive dust regulations with 
requirements potentially applicable to Project construction activities is presented in Texas 
Administrative Code (TAC) Title 30, Part 1: 

• Chapter 101.4, Nuisance; a general duty regulation that prohibits discharge from any
source whatsoever air contaminants that may be injurious or adversely affect human
health or welfare, animal life, vegetation, or property or to interfere with the normal use
and enjoyment of animal life, vegetation, or property.

• Chapter 111, Subchapter A Visible Emissions and Particulate Matter, addresses visible
emissions and various sources of particulate matter.

o Division I, Chapter 111.111(a) is a general statement prohibiting visible emissions
from any source;

o Division I Chapter 111.111(8) prohibits visible emissions exceeding 30% opacity for
any six-minute period from all other sources not previously specified in Chapter 111.

o Division 4, Chapter 111.141 identifies geographic applicability of specific particulate
matter control regulations; Cameron County is not included in the list of areas subject
to this rule.

The fugitive dust control measures applicable to the Project that address the general requirements 
in Chapter 101.4 and Chapter 111 are detailed in Section 4 below. 

4 FUGITIVE DUST CONTROL MEASURES 
The generation of fugitive dust during construction activities would be reduced through the 
application of appropriate control measures.  Abatement measures will be utilized as needed and 
appropriate to a particular situation.  Based on typical practices for the natural gas industry and 
the requirements of the TCEQ, the following specific control measures will be used as needed to 
control fugitive dust emissions for the Project. 

• Properly maintain construction equipment and vehicles to minimize particulate matter
from exhaust.
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• Utilize existing public and private roads and existing ROW for access during construction
wherever possible.

• Apply water as needed to all affected unpaved roads, unpaved haul/access roads, and
staging areas (when in use).

• When appropriate, apply a water/magnesium chloride mixture as needed as a dust
suppressant.

• Reduce vehicle speeds on all unpaved roads, and unpaved haul and access roads. Speed
limits would be set to 20 mph for unpaved roads in all areas, or in accordance with posted
public speed limits.

• Inspect paved road access points and clean up track-out and/or carry-out areas at paved
road access points at a minimum of once every 48 hours.

• Gravel pads may be installed adjacent to paved roadways to limit track-out, and clearly
established and enforced traffic patterns may be used to route traffic over track-out
control devices.

• For bulk transfer operations, spray handling and transfer points with water at least 15
minutes before use.

• Cover all haul truck loads, or maintain at least six inches of freeboard space in each cargo
compartment.  Ensure that all haul truck cargo compartments are constructed and
maintained to minimize spillage and loss of materials, and clean or wash each cargo
compartment at the delivery site after removal of the bulk materials.

• Apply water to active construction areas as needed.  Areas should be pre-watered and
soils maintained in a stabilized condition where support equipment and vehicles will
operate.  Water disturbed soils to form a crust.

• For temporary surfaces during periods of inactivity, restrict vehicular access by means of
either fencing or signage, and apply water to comply with the stabilized surface
requirements.

Water trucks will be the primary means of dust abatement during all phases of construction. 
Water spray will be controlled so that over-spraying and pooling will be avoided to the extent 
possible.  Where roads are paved, no dust mitigation, other than cleanup of track out, will be 
used. 

5 INSPECTION, MONITORING, AND 
RECORDKEEPING 

The Project contractors will implement the dust control measures specified in this plan.  An 
environmental inspector or other person with construction oversight will be primarily responsible 
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for monitoring and enforcing the implementation of needed dust control measures.  The inspector 
will also be responsible for making sure that dust control is effective and proper documentation 
is maintained.  All construction site personnel will be educated on the measures outlined in this 
plan. 

Field inspection for dust control will occur daily.  The Project contractor(s) and the 
environmental inspector will be responsible for recording the following information on a daily 
basis: 

• Weather conditions (temperature, wind speed, and direction);

• Number of water trucks in use;

• Cases where visible dust was of such a concentration that abatement measures were
implemented;

• Condition of project soils (crusted, damp, or unstable);

• Condition of project access roads (crusted, damp, or unstable);

• Presence of track-out and when it was cleaned;

• Overall status of dust control compliance.

This information will be incorporated into the environmental inspector’s daily report. 



 

APPENDIX H 
PROJECTS CONSIDERED IN THE CUMULATIVE IMPACT ASSESSMENT



 H-1 Projects Considered in the 
  Cumulative Impacts Assessment 

TABLE H-1 
 

Projects Identified within the Geographic Scope for Cumulative Impacts 
Associated with the Annova LNG Project 

Project/Activity 
(Reference # on Map) 

Estimated Timeframe 
(Construction/ 

Operation) 

Distance from 
Annova LNG 
Project (mi) Project Size 

Resources Potentially Affected 
within Annova LNG Project 

Geographic Scope 

Proposed Project 

Annova LNG Project  2019/2022 0 543 acres All 

Potential Future LNG Export Projects 

Rio Grande LNG 
Project and Rio Bravo 
Pipeline (#4) 

2019/2026 0.3 
1,150 acres (LNG 

Facility) 
2,500 acres (Pipeline) 

All resources less geology, soils, 
and cultural. 

Texas LNG and 
Pipeline (#5) 2019/2020 2.2 miles 311 acres All resources less geology, soils, 

and cultural. 

Non-jurisdictional Facilities Associated with the Annova LNG Project 

Natural Gas 
Interconnection (#1) 2019/2021 On site 1.4 acres All 

Electric Transmission 
Line (#2)  2019/2021 Adjacent 15 miles 

(100 acres) All 

Potable Water Supply 
Pipeline (#3) 2019/2021 Adjacent 6 miles 

(30 acres) All 

Natural Gas Supply 
Lateral Pipeline (#20) 2021/2021 Adjacent 9 miles 

(110) b/ All 

Non-jurisdictional Facilities Associated with the Rio Grande LNG Project 

LNG Trucking 
(not mapped) Unknown 0.5 mile 12 to 15 tanker 

trucks/day 
All resources less geology, soils, 
and cultural. 

Potable Water and 
Sewer Services Lines 
(#34,35) 

2018/2018 2.7 miles 5-6 miles 
(est. 3.3 acres) 

All resources less geology, soils, 
and cultural. 

Electric Transmission 
Lines 
(#32,33) 

2019/2020 2.7 miles 12.7 miles 
(est. 142 acres) 

All resources less geology, soils, 
and cultural. 

Road Widening State 
Highway 48 (#4) 2018/2018 2.0 miles 3 miles 

(est. 36.4 acres) b/ 
All resources less geology, soils, 
and cultural. 

Non-jurisdictional Facilities Associated with the Texas LNG Project 

Intrastate Natural Gas 
Pipeline  
(not mapped) 

2019 0.9 mile 10.2 miles 
(108.3 acres) 

All resources less geology, soils, 
and cultural. 

State Highway 48 
Auxiliary Lane (#36) 2018 0.9 mile 0.5 acre All resources less geology, soils, 

and cultural. 
Electric Transmission 
Line  
(#32,33) 

2018 0.9 mile 11 miles 
(120.6 acres) 

All resources less geology, soils, 
and cultural. 

Potable Water Line 
(#34) 2020 0.9 mile 7.4 miles a/ All resources less geology, soils, 

and cultural. 

Pipeline Projects 

Valley Crossing 
Pipeline (aka Nueces-
Brownville Pipeline) 
(#21) 

Operational as of 
2018 5 miles 168 miles 

(est. 2,546 acres) c/ 
All resources less geology, soils, 
and cultural. 

Rio Bravo Pipeline 
(included with Rio 
Grande LNG Project) 
(#31) 

2018/2020 0.3 mile 2,500 acres All resources less geology, soils, 
and cultural. 



Projects Considered in the H-2  
Cumulative Impacts Assessment 

TABLE H-1 
 

Projects Identified within the Geographic Scope for Cumulative Impacts 
Associated with the Annova LNG Project 

Project/Activity 
(Reference # on Map) 

Estimated Timeframe 
(Construction/ 

Operation) 

Distance from 
Annova LNG 
Project (mi) Project Size 

Resources Potentially Affected 
within Annova LNG Project 

Geographic Scope 

Electric Transmission and Generation Projects 

Tenaska Brownsville 
Generating Station 
(#24) 

Unknown 15 miles 270 acres All resources less geology, soils, 
visuals, noise and cultural. 

San Roman Wind Farm 
(#44) 

Operational as of 
2016 8 miles 156 acres All resources less geology, soils, 

visuals, noise and cultural. 
Cameron Wind Farm 
(#43) 

Operational as of 
2015 16 miles 15,000 acres All resources less geology, soils, 

visuals, noise and cultural. 
Cross Valley Project 
(#23) 

Operational as of 
2016 6 miles 96 miles 

(est. 1,746 acres) d/ 
All resources less geology, soils, 
visuals, noise and cultural. 

Palmas Altas Wind 
Project (not mapped) Underway/2019 21 miles 6,500 acres Land Use, Socioeconomics 

Palmas to East Rio 
Hondo Transmission 
Line (not mapped) 

2019 22 miles 6 miles 
(est. 73 acres) Land Use, Socioeconomics 

Transportation Projects 

East Loop (State 
Highway 32) (#29) 2019/Unknown 7.6 miles 6.7 miles 

(127 acres) 
All resources less geology, soils, 
visuals, noise and cultural. 

South Padre Island 
Second Access (#28) 2019/2022 7.6 miles 17.6 miles 

(240.6 acres) 
All resources less geology, soils, 
visuals, noise and cultural. 

State Highway 4 
Upgrade Project (#39) 2018/2020 8.5 miles Unknown All resources less geology, soils, 

visuals, noise and cultural. 
State Highway 100 and 
106 Wildlife Crossings 
(#37, 38) 

2016/2017 6-14 miles 7.1 miles All resources less geology, soils, 
visuals, noise and cultural. 

State Highway 550 
Direct Connector 
Project (#27) 

Operational 9.4 miles Approximately 10 miles All resources less geology, soils, 
visuals, noise and cultural. 

Cameron County West 
Railroad Relocation 
Project (#30) 

Operational (2015) 15.8 miles Approximately  
6 miles 

All resources less geology, soils, 
visuals, noise and cultural. 

Airport Terminal (#22) 2019 15 miles Unknown All resources less geology, soils, 
visuals, noise and cultural. 

Port of Brownsville Projects 

Brownsville Liquids 
Terminal 2 (#15) 

Operational as of 
2016 7.1 miles Unknown All resources less geology, soils, 

visuals, noise and cultural. 
Brownsville Liquids 
Terminal Facility (#14) Operational 5 miles Unknown All resources less geology, soils, 

noise and cultural. 
GEOTRAC Industrial 
Hub (not mapped) Unknown 7.9 miles 1,400 acres All resources less geology, soils, 

visuals, noise and cultural. 
Port of Brownsville 
Marine Cargo Dock 16 
and Storage Yard (#17) 

Operational as of 
August 2015 6.5 miles 600-foot marine cargo 

dock 
All resources less geology, soils, 
visuals, noise and cultural. 

Centurion Brownsville 
Terminal Processing 
and Storage Facility 
(#16) 

Ongoing/2017 9 miles 240 acres All resources less geology, soils, 
visuals, noise and cultural. 

Big River Steel Mill (not 
mapped) Unknown Unknown 800 acres All resources less geology, soils, 

visuals, noise and cultural. 



 H-3 Projects Considered in the 
  Cumulative Impacts Assessment 

TABLE H-1 
 

Projects Identified within the Geographic Scope for Cumulative Impacts 
Associated with the Annova LNG Project 

Project/Activity 
(Reference # on Map) 

Estimated Timeframe 
(Construction/ 

Operation) 

Distance from 
Annova LNG 
Project (mi) Project Size 

Resources Potentially Affected 
within Annova LNG Project 

Geographic Scope 

Waterway Improvement Projects 

Brazos Island Harbor 
Channel Improvement 
Project (#7) 

October 2017/ 
February 2020 0.14 mile 250-foot wide channel All resources less geology, soils, 

visuals, noise and cultural. 

Bahia Grande Channel 
Restoration (#6) 

Anticipated 
2017/Unknown 0.3 mile Unknown All resources less geology, soils, 

visuals, noise and cultural. 
BSC and Turning Basin 
Maintenance Dredging 
(#8) 

Underway/ 
Ongoing Adjacent Unknown All resources less geology, soils, 

visuals, noise and cultural. 

Bend Easing BSC 
Improvement Project 
(#12) 

Unknown 5.8 miles Unknown -- 

Port Isabel 
Maintenance Dredging 
(#9) 

Underway/ 
Ongoing 3.5 miles Unknown All resources less geology, soils, 

noise and cultural. 

Gulf Intracoastal 
Waterway Maintenance 
Dredging (#10) 

Underway/ 
Ongoing 5 miles Unknown All resources less geology, soils, 

noise and cultural. 

Other Projects and Activities Considered 

SpaceX Commercial 
Spaceport Project (#18) 2014/2018 6.3 miles 70 acres All resources less geology, soils, 

visuals and cultural. 
STARGATE Facility 
(#48) Underway 4.3 miles 2.3 acres All resources less geology, soils 

and cultural. 
South Padre Island 
Beach Re-nourishment 
(#13) 

Complete/ 
Periodic 7.1 miles 0.8 mile All resources less geology, soils, 

noise and cultural  

Palo Alto Battlefield 
Cultural Landscape 
Restoration (#53) 

Ongoing 9.2 miles Unknown All resources less geology, soils, 
visuals and cultural. 

Bahia Grande Coastal 
Corridor Project (#X) Ongoing 7.6 miles 

2,129 acres (total 
acquisition is over 

7,000 acres) 

All resources less geology, soils, 
visuals and cultural. 

  
 
a/ The non-jurisdictional potable waterline would be located within the same construction corridor as the non-jurisdictional 

natural gas supply pipeline and would be constructed concurrently; therefore, the affected area is captured within the 
natural gas pipeline acreage.   

b/ Acreage is estimated based on an assumed 100-foot-wide construction corridor.   
c/ Acreage is estimated based on an assumed 125-foot-wide construction corridor. 
d/ Acreage is estimated based on an assumed 150-foot-wide construction corridor. 
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Technical Memorandum 
To: Eric Tomasi 

Environmental Engineer 
Federal Energy Regulatory Commission 

From: David M. Jones, P.E, INCE Bd. Cert. 
Principal Acoustical Engineer 
SLR International Corporation 
6001 Savoy Drive, Suite 215 
Houston, Texas 77036 
dmjones@slrconsulting.com 

Date: May 30, 2018 

Subject: Texas LNG Construction Noise Normalization for Cumulative Noise Impact Assessment 

1. INTRODUCTION

At the request of Perennial Environmental, SLR International Corporation (SLR) has been acting 
as the Federal Energy Regulatory Commission (FERC) third-party reviewer for noise components 
of the Texas LNG Project.  As part of this review, SLR has been compiling the cumulative noise 
impact section of the Draft Environmental Impact Statement (DEIS) for the Project.  The 
cumulative impact section assesses the potential cumulative effects from all reasonably 
foreseeable future actions in the geographic scope of the Texas LNG project.  There are two other 
LNG projects proposed for the geographic area of the Texas LNG project: the Annova LNG and 
the Rio Grande LNG projects.  

2. CONSTRUCTION NOISE PREDICTIONS

Each of the three LNG projects calculated the construction sound level contributions at a set of 
project-specific noise sensitive areas (project NSAs) using slightly different sound level metrics. 
As part of the cumulative assessment, SLR has developed a set of cumulative NSAs and 
calculation points (CPs).  There were two CPs representing locations at which noise impacts might 
be of concern but which were not NSAs: the observation platform for the Palmito Ranch Battlefield 
National Historic Landmark and a location in the Laguna Atascosa National Wildlife Refuge 
(LANWR).  The cumulative NSAs were generated from the combination of the three sets of project 
NSAs by combining NSAs in close proximity and removing duplicated NSA locations.  Table 1, 
below, summarizes the NSAs and metrics used for each project.   

SLR International Corporation, 6001 Savoy Drive, Suite 215, Houston, TX 77036-3322 
 713 789 9400         slrconsulting.com
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mailto:dmjones@slrconsulting.com


May 30, 2018 
Texas LNG – Cumulative Construction Noise Methodology 
Page 2 

Table 1: Summary of NSAs and Sound Level Metrics 

Project 
Number 
of NSAs 

Number of NSAs 
that Correspond 
with Cumulative 

NSAs 

Construction 
Evaluation 

Metric Comment 
Annova LNG 4 4 24-hour Ldn 24-hour Construction

Rio Grande LNG 4 4 Lmax / Leq Daytime only construction 

Texas LNG 3 2 24-hour Ldn

Construction includes 24-
hours per day dredging, 10-

hours per day other 
construction - Concurrent 

with 24-hour operations of 
Phase 1 equipment 

The project NSAs did not necessarily coincide with the full set of cumulative NSAs.  As such, it was 
necessary to predict the sound levels at those cumulative NSAs for which there is not 
corresponding project NSA. In order to sum the sound level contributions of the three different 
projects, the sound levels were predicted for the cumulative set of NSAs and CPs and the metrics 
for the different projects had to be standardized so that they could be compared. 

2.1. Propagation Calculations 

Each project predicted construction sound levels at a specific set of project NSAs closest to that 
project. Using a standard hemispherical spreading formula, SLR used these predicted sound 
levels, along with the distances from the acoustic center of each project to the project NSAs and 
standardized cumulative NSAs or CPs, to predict the sound levels at the standardized cumulative 
NSAs or CPs.  

The hemispherical spreading formula is:   Lp2 =  Lp1 + 20 x log10 (Distance1 / Distance2) 

Where Lp1 is the sound pressure level at Distance1 and Lp2 is the sound pressure level at 
Distance2.  Distances must be in the same units. 

This is a conservative calculation methodology as it does not account for additional propagation 
losses due to atmospheric absorption, ground effect, foliage, or terrain effects. It will thus tend to 
overestimate the potential construction sound levels. 

Table 2 shows a summary of the sound levels as predicted by each project at the project-specific 
NSAs, the distance from the NSAs to the project acoustic center, and the distance from the 
acoustic center to the cumulative NSA points.  For those cumulative NSAs or CPs at which there is 
no corresponding project NSA, the sound levels have been calculated by using the predicted levels 
at the project NSA in parenthesis and propagating them to the cumulative NSA distance. Sound 
levels that have been calculated in this manner are shown as shaded and italicized values. 
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Table 2: Summary of LNG Project Construction Sound Levels at the Cumulative NSAs / CPs 

Cumulative 
NSA / CP 

Project-Specific 
NSA 

Designation 

Distance from 
NSA / CP to 

Project 

Existing 
Sound 
Level 

Predicted 
Construction 
Sound Level 
Contribution 

Predicted 
Construction 
Sound Level 
Contribution 

miles (Ldn dBA) (Leq dBA) (Ldn dBA) 

ANNOVA LNG 
NSA C1 NSA 1 4.2 56.0 

N/A 

49.0 
NSA C2 a (NSA 2) 5.2 50.2 47.1 
NSA C3 a (NSA 2) 5.4 50.2 46.8 
NSA C4 NSA 2 4.6 46.0 48.0 
NSA C5 NSA 3 2.3 46.0 54.0 
NSA C6 a (NSA 2) 3.9 46.0 49.8 

CP 1 NSA 4 3.3 43.0 52.0 
CP 2 a (NSA 2) 1.7 59.0 56.9 

RIO GRANDE LNG 
NSA C1 NSA 2 3.7 56.0 52.2 49.2 
NSA C2 NSA 3 3.7 50.2 46.1 43.1 
NSA C3 NSA 4 3.9 50.2 45.7 42.7 
NSA C4 a (NSA 2) 4.9 46.0 49.7 46.7 
NSA C5 NSA 1 5.5 46.0 50.9 47.9 
NSA C6 a (NSA 2) 5.4 46.0 49.0 46.0 

CP 1 
Palmito Ranch 

BF 5.4 43.0 42.9 39.9 
CP 2 LANWR 0.8 59.0 51.7 48.7 

TEXAS LNG 
NSA C1 a (NSA 2) 2.7 56.0 

N/A 

50.3 
NSA C2 NSA 2 1.6 50.2 54.9 
NSA C3 NSA 3 1.7 50.2 54.6 
NSA C4 a (NSA 2) 4.4 46.0 45.9 
NSA C5 a (NSA 2) 5.5 46.0 44.1 
NSA C6 a (NSA 2) 7.3 46.0 41.6 

CP 1 a (NSA 2) 6.8 43.0 42.2 
CP 2 a (NSA 2) 1.7 59.0 54.3 

a  Sound levels at this cumulative NSA were not calculated by the project for construction noise.  Sound levels at the 
project NSA in parenthesis were propagated to the cumulative NSA or CP distance as described in this memo.

2.2. Sound Level Metric Normalization 

The three different LNG projects include varying degrees of detail about the construction noise 
calculations and schedules.  Rio Grande LNG included only daytime sound levels (as Leq values) 
for construction, as those activities would only occur during the day.  Annova LNG and Texas LNG 
included 24-hour Ldn values for construction based on daytime and nighttime activities.  For 
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Annova LNG, all construction activities are assumed for 24-hours per day.  For Texas LNG, 
general site preparation construction is included for 10 daytime hours per day, but dredging and 
the Phase 1 operational noise sources are based on 24 hours per day.   

In order to combine the sound levels from the three different projects, the sound level metrics had 
to be standardized.  The 24-hour Ldn was chosen as the standardized metric because it is the 
standard FERC and EPA sound level metric, and it was used by two of the projects.   

The equivalent sound level (Leq) is the sound level that has the same (equivalent) sound energy as 
all of the sounds measured during a given period.  If a noise source generates a sound level of 50 
dBA over a one-hour period, it would produce a one-hour Leq of 50 dBA.  If the noise source 
generated a sound level of 50 dBA for half of the hour, but generated no noise during the other half 
of the hour, the one-hour Leq would drop by three decibels, to 47 dBA, as a three decibel decrease 
indicates a halving of the sound energy. 

The Rio Grande LNG construction activities will take place for 12-hours a day, from 7:00 am until 
7:00 pm during daylight hours only.  As the Rio Grande LNG construction will take place during the 
daytime for 12 hours (or half of the total hours in a day), the 24-hour Ldn will be three decibels 
lower than the predicted sound level Leq during the 12-hour construction shift.  The Rio Grande 
LNG construction sound level contributions have been calculated by subtracting three decibels 
from the given Leq. 

3. CUMULATIVE ASSESSMENT

In order to predict the potential cumulative impact of construction noise from all three of the 
projects during simultaneous construction activities, the predicted sound levels, as Ldn values, can 
be logarithmically combined at each of the standardized cumulative assessment NSAs or CPs.  
This prediction would be a worst-case construction noise assessment, as it would combine the 
maximum construction noise contributions from all three LNG projects. 

4. CONCLUSION

To allow comparison and cumulative assessment for the predicted construction sound levels from 
the three LNG projects, the sound levels had to be assessed in terms of a common set of NSAs 
and Calculation Points.  In addition, the metric used to present the sound levels had to be 
normalized.  The sound levels from each project have been predicted at a set of standardized 
cumulative NSAs and CPs from the provided project construction noise levels using a standard 
hemispherical spreading formula.  The sound level metrics have been normalized to use the FERC 
standard 24-hour Ldn for all construction noise.  The results of the standardization and 
normalization are shown in Table 2. 
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320, 4-332, 4-333, 4-336, 4-337, 4-338, 4-339, 4-
341, 5-2, 5-3, 5-5, 5-6, 5-12, 5-14, 5-15
earthquake, 1-13, 4-243, 4-244, 4-245, 4-246, 4-
276, 5-35
Eastern black rail, 4-66, 4-74, 4-82, 5-6
EFH (Essential Fish Habitat), 1-8, 1-22, 4-54, 4-
55, 4-64, 5-6
emergency response, 4-140, 4-141, 4-223, 4-228,
4-229, 4-253, 4-255, 4-259, 4-260, 4-262, 4-268, 4-
273, 4-318, 5-22, 5-23, 5-27, 5-28, 5-32
entrainment, 4-23, 4-58, 4-60, 4-304
environmental justice, 4-143, 4-144, 4-147, 4-322,
5-9
EPA (U.S. Environmental Protection Agency),
1-5, 1-7, 1-11, 1-14, 1-21, 2-11, 2-16, 3-19, 3-20, 3-
21, 3-22, 4-10, 4-12, 4-22, 4-27, 4-28, 4-30, 4-54, 4-
58, 4-59, 4-63, 4-143, 4-144, 4-146, 4-169, 4-170, 4-
171, 4-172, 4-175, 4-176, 4-177, 4-179, 4-187, 4-
191, 4-192, 4-195, 4-251, 4-252, 4-254, 4-258, 4-
259, 4-279, 4-322, 4-325, 4-326, 4-331, 4-332, 5-1,
5-3, 5-14
ERP (Emergency Response Plan), 2-24, 4-218, 4-
259, 4-260, 4-262, 4-263, 5-23
Executive Order, 1-5, 1-9, 2-13, 4-44, 4-143, 4-212
FAA (Federal Aviation Administration), 1-5, 1-
9, 1-11, 1-22, 4-46, 4-98, 4-99, 4-255, 4-256, 4-257,
4-261, 4-262, 4-278, 5-1, 5-11, 5-22, 5-23
Facility Lighting Plan, 4-44, 4-46, 4-47, 4-48, 4-
49, 4-52, 4-63, 5-5, 5-20
flaring, 2-4, 3-22, 4-44, 4-45, 4-47, 4-75, 4-78, 4-
79, 4-82, 4-111, 4-113, 4-116, 4-117, 4-118, 4-119,
4-121, 4-122, 4-126, 4-183, 4-185, 4-187, 4-200, 4-
201, 4-202, 4-204, 4-303, 4-309, 4-341, 5-5, 5-10
flooding, 2-10, 4-3, 4-4, 4-27, 4-242, 4-300, 4-301,
4-330, 4-331
Freeport LNG, 3-6, 3-7, 3-9
FTA (Free Trade Agreement), 1-9, 1-10, 1-22, 3-
3, 3-4, 3-6, 3-7, 3-8, 3-9, 3-10, 3-11, 4-285

fugitive dust, 4-168, 4-178, 4-179, 4-180, 4-181, 4-
324, 4-325, 4-326, 5-10 
fugitive emissions, 4-168, 4-325 
FWS (U.S. Fish and Wildlife Service), 1-5, 1-7, 
1-11, 1-21, 2-7, 3-17, 3-19, 4-14, 4-16, 4-17, 4-26,
4-31, 4-33, 4-35, 4-39, 4-40, 4-41, 4-44, 4-45, 4-46,
4-47, 4-49, 4-50, 4-51, 4-52, 4-54, 4-59, 4-63, 4-65,
4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 4-73, 4-74,
4-75, 4-76, 4-77, 4-78, 4-80, 4-81, 4-82, 4-83, 4-85,
4-86, 4-87, 4-91, 4-92, 4-95, 4-97, 4-99, 4-101, 4-
103, 4-108, 4-115, 4-116, 4-122, 4-127, 4-299, 4-
303, 4-306, 4-307, 4-308, 4-309, 4-313, 5-1, 5-4, 5-
5, 5-6, 5-8, 5-13, 5-16, 5-20
Galveston Bay LNG, 3-6, 3-10
geologic hazards, 4-3, 4-294
geotechnical, 2-14, 4-2, 4-3, 4-4, 4-240, 4-241, 4-
242, 4-245, 4-246
GHG (greenhouse gases), 3-20, 4-168, 4-169, 4-
172, 4-173, 4-175, 4-180, 4-181, 4-182, 4-183, 4-
185, 4-280, 4-326, 4-330, 4-331, 4-332, 5-14
Golden Pass LNG, 3-7, 4-23
Great Texas Coastal Birding Trail, 4-109, 4-111
green sea turtle, 4-82, 4-85, 5-6
Gulf Coast jaguarondi, 5-6
Gulf of Mexico, 2-19, 2-21, 4-10, 4-11, 4-12, 4-14,
4-24, 4-35, 4-i, 4-41, 4-45, 4-52, 4-53, 4-54, 4-55, 4-
56, 4-57, 4-58, 4-65, 4-66, 4-67, 4-68, 4-82, 4-83, 4-
84, 4-85, 4-86, 4-89, 4-96, 4-98, 4-99, 4-106, 4-108,
4-118, 4-134, 4-135, 4-157, 4-158, 4-159, 4-168, 4-
169, 4-214, 4-244, 4-246, 4-247, 4-251, 4-280, 4-
285, 4-304, 4-310, 4-311, 4-312, 4-313, 4-321, 4-
331, 5-6
HAPs (hazardous air pollutants), 4-168, 4-173, 4-
175, 4-180, 4-182, 4-183, 4-185, 4-186, 4-190, 4-
280, 4-324, 4-326, 4-329
hazardous air pollutants, 4-168, 4-190, 4-326
HAZOP (hazard and operability review), 4-226
historic properties, 4-153, 4-160, 4-161, 4-162, 4-
166, 4-167, 5-21
hospitals, 4-141, 4-192, 4-215, 4-246
housing, 4-138, 4-139, 4-144, 4-318
hydrostatic testing, 2-8, 2-15, 2-18, 4-18, 4-28, 4-
29, 4-58, 4-273, 4-297, 4-304, 5-2, 5-3, 5-5, 5-32
IMO (International Maritime Organization), 2-
24, 4-24, 4-59, 4-211
impingement, 4-28, 4-57
Intergovernmental Panel on Climate Change, 4-
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331 
internal combustion engine, 4-174, 4-175, 4-179, 
4-195
invasive species, 1-12, 4-39, 4-59, 4-81
keeled earless lizard, 4-92, 4-95
KOP (key observation point), 4-48, 4-111, 4-113,
4-114, 4-115, 4-116, 4-117, 4-118, 4-119, 4-120, 4-
121, 4-122, 4-123, 4-124, 4-125, 4-126, 4-163, 4-
164, 4-165, 4-315, 5-7
Laguna Atascosa NWR, 4-33, 4-40, 4-47, 4-48, 4-
50, 4-70, 4-71, 4-73, 4-74, 4-78, 4-79, 4-99, 4-101,
4-103, 4-110, 4-122, 4-124, 4-133, 4-134, 4-309, 4-
317, 4-321, 4-336, 4-337, 4-341, 5-4, 5-5, 5-14
Laguna Madre, 4-12, 4-14, 4-16, 4-19, 4-47, 4-54,
4-56, 4-69, 4-77, 4-83, 4-101, 4-104, 4-106, 4-107,
4-118, 4-119, 4-122, 4-321
leatherback sea turtle, 4-84, 4-85, 4-86, 5-6
Letter of Recommendation, 1-6, 1-21, 4-209, 4-
213, 4-217
LFL (lower flammable limit), 4-270, 5-29, 5-30
LOD (Letter of Determination), 1-6, 4-205, 4-
209, 4-243, 4-247, 4-248, 4-277, 5-11
loggerhead sea turtle, 4-66, 4-83, 4-84, 4-86, 5-6
lomas, 1-12, 4-1, 4-4, 4-35, 4-36, 4-37, 4-40, 4-41,
4-47, 4-50, 4-70, 4-71, 4-72, 4-92, 4-94, 4-99, 4-
103, 4-110, 4-116, 4-124, 5-4, 5-5
Lomas, 3-14, 4-35, 4-41, 4-309
Long Island, 4-98, 4-110, 4-128, 4-129, 4-136, 4-
146, 4-215
LOR (Letter of Recommendation), 1-6, 1-21, 2-8,
4-68, 4-205, 4-209, 4-213, 4-214, 4-217, 4-218, 4-
243, 4-247, 4-248, 4-277, 5-11
Lower Rio Grande Valley NWR, 4-49, 4-50, 4-
70, 4-97, 4-99, 4-101, 4-103, 4-104, 4-110, 4-114, 4-
115, 4-116, 4-117, 4-127, 4-133, 4-136, 4-146, 4-
309
Marine Mammal Protection Act (MMPA), 1-22, 
4-52, 4-53, 4-65
MBTA (Migratory Bird Treaty Act), 1-7, 1-8, 4-
44, 4-46, 5-5
mean sea level, 3-11, 4-19, 4-246
migratory bird, 1-8, 1-12, 4-44, 4-45, 4-46, 4-47, 4-
303, 4-304, 4-309, 5-5, 5-20
minority, 4-143, 4-144, 4-147, 4-322, 5-9
mitigation, 1-4, 1-5, 1-13, 2-10, 2-12, 2-24, 3-24, 4-
1, 4-3, 4-7, 4-9, 4-11, 4-19, 4-29, 4-33, 4-34, 4-39,
4-46, 4-49, 4-61, 4-92, 4-94, 4-95, 4-99, 4-113, 4-

149, 4-152, 4-167, 4-177, 4-178, 4-198, 4-199, 4-
206, 4-218, 4-221, 4-222, 4-223, 4-229, 4-231, 4-
232, 4-233, 4-236, 4-238, 4-242, 4-250, 4-251, 4-
252, 4-254, 4-256, 4-258, 4-261, 4-272, 4-278, 4-
299, 4-325, 5-1, 5-2, 5-3, 5-4, 5-8, 5-10, 5-11, 5-13, 
5-16, 5-17, 5-18, 5-20, 5-21, 5-31
mixed refrigerant, 2-2, 4-224, 4-229
MOF (material offloading facility), 2-4, 2-13, 2-
17, 2-18, 4-108, 4-195
NAAQS (National Ambient Air Quality
Standards), 4-169, 4-170, 4-172, 4-176, 4-187, 4-
188, 4-189, 4-324, 4-326, 4-327, 4-328, 4-329, 5-10,
5-13
National Marine Fisheries Service, 1-5, 1-8
National Oceanic and Atmospheric
Administration, 1-5, 1-8, 4-252
NEPA (National Environmental Policy Act), 1-1,
1-3, 1-5, 1-7, 1-8, 1-9, 1-10, 1-14, 1-15, 1-21, 3-1,
4-143, 4-147, 4-205, 4-234, 4-251, 4-277, 4-279, 5-
15
NESHAP (National Emission Standards for 
Hazardous Air Pollutants), 4-171, 4-175, 4-178 
NFPA (National Fire Protection Association), 1-
6, 2-12, 2-23, 2-24, 2-25, 2-26, 4-207, 4-208, 4-209, 
4-222, 4-225, 4-227, 4-228, 4-230, 4-231, 4-233, 4-
234, 4-235, 4-236, 4-237, 4-238, 4-239, 4-240, 4-
242, 4-244, 4-245, 4-252, 4-254, 4-266, 4-268, 4-
271, 4-272, 4-274, 5-26, 5-28, 5-30, 5-31, 5-33
NGA (Natural Gas Act), 1-1, 1-3, 1-4, 1-9, 1-10,
1-15, 1-21, 1-22, 2-19, 3-3, 3-11, 4-44, 4-206, 4-
260, 4-277
NHL (National Historic Landmark), 1-8, 1-12, 3-
15, 3-17, 4-104, 4-105, 4-114, 4-115, 4-116, 4-117,
4-154, 4-160, 4-162, 4-163, 4-164, 4-167, 4-192, 4-
196, 4-316, 4-317, 4-323, 5-7, 5-9, 5-10, 5-14
NHP, 4-162, 4-164, 4-323, 5-7
no action alternative, 3-1, 5-15
NOAA Fisheries, 1-5, 1-8, 1-11, 1-22, 4-26, 4-52,
4-53, 4-54, 4-55, 4-58, 4-59, 4-62, 4-64, 4-65, 4-66,
4-67, 4-68, 4-82, 4-83, 4-84, 4-85, 4-86, 4-95, 4-
122, 4-304, 4-305, 4-310, 4-311, 4-312, 5-6, 5-20
NOI, 1-10, 4-166
noise sensitive area, 3-14, 4-105, 4-192, 4-194, 4-
196, 4-200, 5-11, 5-14
non-jurisdictional, 1-4, 1-15, 1-18, 2-1, 2-8, 4-258,
4-281, 4-284, 4-285, 4-290, 4-294, 4-296, 4-299, 4-
300, 4-305, 4-306, 4-308, 4-313, 4-314, 4-315, 4-
320, 4-321, 4-323, 4-324, 4-326, 4-332
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northern aplomado falcon, 4-40, 4-74, 4-75, 4-76, 
4-78, 4-81, 4-82, 4-92, 4-308, 4-309, 5-4, 5-6, 5-13
Northside Site, 3-14, 3-15, 3-16
NPDES (National Pollutant Discharge
Elimination System), 1-7, 1-21, 2-11, 2-15, 2-18,
4-22, 4-27, 4-63, 4-305, 5-3
NWR (National Wildlife Refuge), 1-12, 1-21, 3-
17, 4-40, 4-47, 4-48, 4-49, 4-50, 4-70, 4-74, 4-80, 4-
99, 4-101, 4-103, 4-104, 4-115, 4-116, 4-122, 4-133,
4-134, 4-163, 4-188, 4-189, 4-292, 4-302, 4-333
ocelot, 1-12, 2-7, 3-19, 4-40, 4-41, 4-50, 4-51, 4-69,
4-70, 4-71, 4-72, 4-73, 4-74, 4-95, 4-103, 4-306, 4-
307, 4-308, 5-4, 5-6, 5-12
OEP (Office of Energy Projects), 1-1, 4-9, 4-44,
4-95, 4-167, 4-198, 4-261, 4-274, 4-275, 4-277, 5-2,
5-5, 5-10, 5-16, 5-17, 5-18, 5-19, 5-20, 5-21, 5-22,
5-33, 5-35
off-site parking, 4-153, 4-154, 5-8, 5-20
operational noise, 3-21, 4-202, 4-204, 4-302, 4-
332, 4-339, 5-14
Palmito Ranch Battlefield NHL, 1-8, 4-99, 4-101,
4-104, 4-105, 4-110, 4-114, 4-115, 4-116, 4-127, 4-
152, 4-154, 4-160, 4-161, 4-162, 4-163, 4-167, 4-
192, 4-196, 4-197, 4-316, 4-317, 4-323, 4-340, 5-7,
5-9, 5-10
Palo Alto Battlefield NHP, 4-127, 4-163, 4-164,
4-167, 4-317, 4-319, 4-323, 5-7, 5-10
parking, 2-13, 4-7, 4-107, 4-109, 4-115, 4-124, 4-
153, 4-154, 4-319, 5-8, 5-20
PHMSA (Pipeline and Hazardous Materials
Safety Administration), 2-24, 2-25, 4-209, 4-243,
4-252, 4-253, 4-254, 4-255, 4-258
pile driving, 4-48, 4-49, 4-56, 4-61, 4-62, 4-71, 4-
78, 4-81, 4-85, 4-86, 4-195, 4-196, 4-197, 4-198, 4-
199, 4-204, 4-304, 4-305, 4-310, 4-311, 4-312, 4-
333, 4-336, 4-337, 4-338, 4-339, 5-6, 5-10, 5-13, 5-
21
piping plover, 1-12, 3-16, 3-24, 4-66, 4-74, 4-76, 4-
77, 4-78, 4-79, 4-308, 4-309, 5-6 
Port Arthur LNG, 3-6, 3-9 
Port Isabel, 1-11, 1-12, 1-14, 3-16, 3-24, 4-19, 4-
45, 4-47, 4-77, 4-98, 4-104, 4-106, 4-108, 4-110, 4-
120, 4-121, 4-128, 4-129, 4-132, 4-134, 4-135, 4-
136, 4-141, 4-146, 4-147, 4-151, 4-154, 4-156, 4-
157, 4-168, 4-192, 4-215, 4-217, 4-255, 4-259, 4-
289, 4-293, 4-305, 4-322, 4-327, 5-5 
Port of Brownsville, 1-15, 2-11, 3-8, 3-14, 3-15, 3-
16, 4-16, 4-18, 4-104, 4-106, 4-107, 4-108, 4-109, 4-

ii, 4-132, 4-134, 4-135, 4-136, 4-156, 4-157, 4-158, 
4-160, 4-194, 4-217, 4-i, 4-282, 4-285, 4-287, 4-288,
4-292, 4-296, 4-297, 4-298, 4-299, 4-303, 4-306, 4-
307, 4-308, 4-309, 4-310, 4-311, 4-312, 4-313, 4-
314, 4-320, 4-326, 4-327, 5-8, 5-13
pre-filing process, 1-10, 1-11, 3-2, 3-8, 3-10, 4-
147, 4-285
PSD (Prevention of Significant Deterioration),
1-22, 3-20, 4-171, 4-172, 4-173, 4-177, 4-185, 4-
188, 4-326
public scoping, 1-11, 4-106, 4-147, 4-322
recommendation, 4-46, 4-48, 4-49, 4-73, 4-76, 4-
92, 4-93, 4-153, 4-198, 4-218, 4-241, 4-257, 4-262,
4-274, 4-307, 4-310, 4-312, 5-2, 5-5, 5-8, 5-33
recreational fishing, 1-11, 1-12, 4-108, 4-133, 4-
157, 4-158, 5-7
red knot, 4-74, 4-77, 4-78, 4-79, 4-308, 4-309, 5-6
red-crowned parrot, 4-74, 4-79, 4-80, 4-308, 5-6
residences, 3-2, 4-99, 4-110, 4-117, 4-127, 4-136,
4-146, 4-192, 4-313, 4-319, 4-332, 4-333, 5-7, 5-8
Rio Grande LNG, 3-6, 3-8, 3-14, 3-15, 4-80, 4-98,
4-136, 4-215, 4-258, 4-259, 4-284, 4-286, 4-287, 4-
289, 4-291, 4-294, 4-296, 4-298, 4-299, 4-301, 4-
303, 4-304, 4-305, 4-306, 4-307, 4-308, 4-309, 4-
310, 4-311, 4-312, 4-313, 4-314, 4-315, 4-316, 4-
317, 4-319, 4-320, 4-322, 4-323, 4-324, 4-325, 4-
326, 4-327, 4-328, 4-332, 4-333, 4-336, 4-337, 4-
338, 4-339, 4-340, 4-341, 5-12, 5-13, 5-14
RRC (Railroad Commission of Texas), 1-22, 2-
15, 4-2, 4-22, 4-28, 4-58, 4-127, 5-3
salinity, 4-6, 4-11, 4-17, 4-24, 4-25, 4-30, 4-36, 4-
58, 4-90, 4-298, 4-305, 5-3
San Martin Lake, 4-14, 4-16, 4-33, 4-80, 4-101, 4-
103, 4-106
schools, 4-110, 4-141, 4-215, 4-246, 4-318, 4-322
Seagrass, 4-i, 4-19, 4-20, 4-54
Secretary, 1-8, 1-9, 1-10, 4-9, 4-44, 4-46, 4-47, 4-
59, 4-127, 4-167, 4-198, 4-200, 4-201, 4-261, 4-275,
5-5, 5-7, 5-16, 5-17, 5-18, 5-19, 5-20, 5-21, 5-22, 5-
34
Secretary of the Commission, 4-9 
Section 106, 1-22, 4-160, 4-162, 4-167, 5-10 
SGCN, 4-94, 4-95 
SHPO (State Historic Preservation Office), 4-
160, 4-161, 4-162, 4-165, 4-166, 4-167, 4-280, 5-9. 
5-21
shrimp, 4-55, 4-56, 4-57, 4-60, 4-132, 4-134, 4-135,
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4-157, 4-159, 4-321
shrimpers, 4-135, 4-157
SIP (State Implementation Plan), 4-170, 4-176, 4-
177 
SOC (species of concern), 4-44, 4-45, 4-54, 4-94, 
4-95, 4-308, 4-309
South Bay, 1-12, 3-14, 3-16, 4-12, 4-14, 4-16, 4-17,
4-19, 4-27, 4-28, 4-42, 4-50, 4-54, 4-56, 4-95, 4-99,
4-101, 4-104, 4-107, 4-108, 4-110, 4-133, 5-13, 5-15
South Bay Site, 3-14, 3-16
South Padre Island, 3-16, 4-101, 4-103, 4-106, 4-
107, 4-108, 4-109, 4-113, 4-118, 4-119, 4-128, 4-
133, 4-134, 4-138, 4-215, 4-250, 4-255, 4-259, 4-
287, 4-288, 4-289, 4-292, 4-293, 4-300, 4-301, 4-
315
South Texas Coastal Corridor, 4-50, 4-70, 4-71, 
4-306
Southside Site, 3-14, 3-15, 3-16
SpaceX, 1-9, 1-12, 1-13, 4-i, 4-98, 4-99, 4-100, 4-
217, 4-256, 4-257, 4-262, 4-274, 4-278, 4-289, 4-
293, 4-299, 4-306, 4-307, 4-308, 4-313, 4-333, 5-7,
5-11, 5-23, 5-32
SPCC (Spill Prevention, Control, and
Countermeasures), 2-11, 2-12, 2-13, 2-19, 4-7, 4-9,
4-11, 4-27, 4-28, 4-63, 4-95, 4-295, 4-297, 4-305, 5-
1, 5-3, 5-6, 5-20
species of greatest conservation need, 4-94
spill containment, 2-25, 4-11, 4-220, 4-222, 4-228,
4-229, 4-230, 4-235, 4-237, 4-268, 5-28
SSE (safe shutdown earthquake), 4-244, 4-245
STEC (South Texas Electric Cooperative), 1-17,
2-8, 4-142, 4-282, 4-284, 4-294, 4-314, 4-315, 4-291
tax revenue, 4-137, 4-159, 4-318, 4-322, 5-8
TCEQ (Texas Commission on Environmental
Quality), 1-22, 4-10, 4-16, 4-17, 4-22, 4-27, 4-28,
4-30, 4-54, 4-169, 4-171, 4-178, 4-183, 4-185, 4-
187, 4-188
Texas LNG, 3-6, 3-8, 3-15, 4-98, 4-136, 4-215, 4-
259, 4-284, 4-285, 4-286, 4-287, 4-291, 4-294, 4-
296, 4-298, 4-299, 4-301, 4-303, 4-304, 4-305, 4-
306, 4-307, 4-308, 4-309, 4-310, 4-311, 4-312, 4-

313, 4-314, 4-315, 4-316, 4-317, 4-319, 4-320, 4-
322, 4-323, 4-324, 4-325, 4-326, 4-327, 4-328, 4-
332, 4-333, 4-336, 4-337, 4-338, 4-339, 4-340, 4-
341, 5-12, 5-13, 5-14 
threatened and endangered species, 1-22, 3-21, 4-
40, 4-65, 4-153, 4-306, 5-6 
TPWD (Texas Parks and Wildlife Department), 
1-11, 1-22, 2-16, 4-14, 4-16, 4-19, 4-26, 4-35, 4-43,
4-50, 4-51, 4-52, 4-54, 4-55, 4-65, 4-80, 4-86, 4-87,
4-89, 4-90, 4-91, 4-92, 4-93, 4-94, 4-97, 4-104, 4-
107, 4-108, 4-110, 4-307, 4-308, 5-5
TSS (total suspended solids), 4-18,4-19, 4-21, 4-
22, 4-28, 4-58, 5-2
TxDOT (Texas Department of Transportation),
4-72, 4-148, 4-149, 4-153, 4-154, 4-286, 4-287, 4-
292
Valley Crossing, 1-15, 4-258, 4-282, 4-285, 4-299, 
4-300, 4-306, 4-307, 4-308, 4-309, 4-312, 4-313, 4-
314
Valley Crossing Pipeline System, 1-15, 4-282 
vibration, 4-91, 4-199, 4-243, 4-333, 5-10 
Visual Impact Assessment, 4-111, 4-126, 4-280, 
5-7
water quality, 1-7, 1-12, 4-11, 4-14, 4-16, 4-17, 4-
18, 4-19, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-28, 4-
30, 4-40, 4-48, 4-49, 4-50, 4-57, 4-63, 4-86, 4-115,
4-280, 4-296, 4-297, 4-298, 4-300, 4-301, 4-304, 4-
305, 4-311, 5-2, 5-3, 5-6, 5-12
West Indian manatee, 4-66, 4-68, 4-87, 4-312, 4-
313, 5-6
wetlands, 1-4, 1-5, 1-12, 2-11, 3-2, 3-8, 3-16, 3-19,
4-7, 4-30, 4-31, 4-33, 4-34, 4-35, 4-36, 4-40, 4-41,
4-49, 4-52, 4-54, 4-81, 4-89, 4-93, 4-97, 4-110, 4-
115, 4-125, 4-127, 4-153, 4-280, 4-298, 4-299, 4-
300, 4-309, 4-313, 4-331, 5-1, 5-3, 5-4
whooping crane, 4-80, 5-6
workforce, 1-13, 2-9, 4-141, 4-148, 4-149, 4-257,
4-317, 4-318, 5-8
WSA (Waterway Suitability Assessmen), 1-6, 1-
21, 2-8, 4-212, 4-213, 4-214, 4-217, 4-277, 5-11
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