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ES.1.1 Introduction

On or about April 20, 2010, BP Exploration and Production Inc. (BP) was using Transocean's mobile
offshore drilling unit Deepwater Horizon to drill a well in the Macondo prospect (Mississippi Canyon 252
— MC252) when the well blew out, and the drilling unit exploded, caught fire and subsequently sank in
the Gulf of Mexico (the Gulf). This incident resulted in an unprecedented volume of oil and other
discharges from the rig and from the wellhead on the seabed. Tragically, 11 workers were killed and 19
injured. The Deepwater Horizon oil spill is the largest maritime oil spill in U.S. history, discharging
millions of barrels of oil over a period of 87 days (hereafter referred to as “the Spill,” which includes
activities in response to the spilled oil). In addition, well over one million gallons of dispersants' were
applied to the waters of the spill area in an attempt to disperse the spilled oil. An undetermined
amount of natural gas was also released to the environment as a result of the Spill (National Commission
on the BP Deepwater Horizon Oil Spill and Offshore Drilling, 2011)°.

The U.S. Coast Guard responded and directed federal efforts to contain and clean up the Spill. At one
point nearly 50,000 responders were involved in cleanup activities in open water, beach and marsh
habitats. The scope, nature and magnitude of the Spill caused impacts to coastal and oceanic
ecosystems ranging from the deep ocean floor, through the oceanic water column, to the highly
productive coastal habitats of the northern Gulf, including estuaries, shorelines and coastal marshes.
Affected resources include ecologically, recreationally, and commercially important species and their
habitats in the Gulf and along the coastal areas of Texas, Louisiana, Mississippi, Alabama, and Florida.
These fish and wildlife species and their supporting habitats provide a number of important ecological
and recreational use services.

Pursuant to the Qil Pollution Act (OPA), Title 33 United States Code (U.S.C.) § 2701 et seq. and the laws
of individual affected states, federal and state agencies, Indian tribes and foreign governments act as
trustees on behalf of the public to assess injuries to natural resources and their services that result from
an oil spill incident, and to plan for restoration to compensate for those injuries. OPA further instructs
the designated trustees to develop and implement a plan for the restoration, rehabilitation,
replacement, or acquisition of the equivalent of the injured natural resources under their trusteeship
(hereafter collectively referred to as “restoration”). This process of injury assessment and restoration
planning is referred to as natural resource damage assessment (NRDA). OPA defines “natural resources”
to include land, fish, wildlife, biota, air, water, ground water, drinking water supplies and other such
resources belonging to, managed by, held in trust by, appertaining to, or otherwise controlled by the
United States (including the resources of the Exclusive Economic Zone), any State or local government or
Indian tribe, or any foreign government (33 U.S.C. § 2701(20)).

! Dispersants do not remove oil from the ocean. Rather, they are used to help break large globs of oil into smaller droplets that
can be more readily dissolved into the water column.

% National Commission on the BP Deepwater Horizon Qil Spill and Offshore Drilling. 2011. Deep Water: The Gulf Oil Disaster And
The Future Of Offshore Drilling. Available at: http://www.gpo.gov/fdsys/pkg/GPO-OILCOMMISSION/pdf/GPO-
OILCOMMISSION.pdf
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The Federal Trustees are designated pursuant to section 1006(b)(2) of OPA (33 U.S.C. § 2706(b)(2)) and
Executive Orders 12777 and 13626. The following federal agencies are the designated natural resource
Trustees under OPA for this Spill:*

e The United States Department of the Interior (DOI), as represented by the National Park Service
(NPS), United States Fish and Wildlife Service (USFWS), and Bureau of Land Management;

e The National Oceanic and Atmospheric Administration (NOAA), on behalf of the United States
Department of Commerce;

e The United States Department of Agriculture (USDA); and
e The United States Environmental Protection Agency (EPA).

State Trustees are designated by the governors of each state pursuant to section 1006(b)(3) of OPA
(U.S.C. § 2706(b)(3)). The following state agencies are designated natural resources Trustees under OPA
and are currently acting as Trustees for the Spill:

e Texas Parks and Wildlife Department (TPWD), Texas General Land Office (TGLO) and Texas
Commission on Environmental Quality (TCEQ);

e The State of Louisiana’s Coastal Protection and Restoration Authority (CPRA), Qil Spill
Coordinator’s Office (LOSCO), Department of Environmental Quality (LDEQ), Department of
Wildlife and Fisheries (LDWF) and Department of Natural Resources (LDNR);

e The State of Mississippi’s Department of Environmental Quality (MDEQ);

e The State of Alabama’s Department of Conservation and Natural Resources (ADCNR) and
Geological Survey of Alabama (GSA); and

e The State of Florida’s Department of Environmental Protection (FDEP) and Fish and Wildlife
Conservation Commission (FWC).

This document, prepared jointly by State and Federal Trustees, serves as a Draft Phase IV Early
Restoration Plan under OPA, and also contains the associated assessment for each proposed project
under the National Environmental Policy Act (collectively, “Draft Phase IV ERP/EA”). Consistent with the
Phase Il Early Restoration Plan and Programmatic Environmental Impact Statement (Final Phase Il
ERP/PEIS), the DOI is the lead federal agency for preparing the Draft Phase IV ERP/EA. The Federal co-
Trustees are cooperating agencies pursuant to NEPA (40 C.F.R. §1508.5). These cooperating agencies
intend to adopt these EAs, once completed. This document is prepared in accordance with 40 C.F.R.
Parts1500-1508, “CEQ’s Regulations for Implementing NEPA”, and DOI NEPA implementing regulations
(43 C.F.R. Part46).

*The U.S. Department of Defense is a trustee under OPA of natural resources at its Gulf Coast facilities potentially affected by
the Spill but is not a member of the Trustee Council and did not participate in the preparation of this document.



In addition to acting as Trustees for this incident under OPA, the States of Texas, Louisiana, Mississippi,
Alabama, and Florida are also acting pursuant to their applicable state laws and authorities, including
but not limited to:

e The Texas Oil Spill Prevention and Response Act of 1991, Tex. Nat. Res. Code, Chapter 40;

e The Louisiana Oil Spill Prevention and Response Act of 1991, La. R.S. §§ 30:2451 et seq., and
accompanying regulations, La. Admin. Code 43:101 et seq.;

o The Mississippi Air and Water Pollution Control Law, Miss. Code Ann. §§ 49-17-1 through 49-17-
43;

e Alabama Code §§ 9-2-1 et seq. and§§ 9-4-1 et seq.;
e The Florida Pollutant Discharge Prevention and Removal Act, Fla. Stat., Section 376.011 et segq.

This Draft Phase IV ERP/EA proposes 10 Early Restoration projects with a total estimated cost of
approximately $134 million. Any additional projects that are proposed for and selected will be included
in subsequent Early Restoration plans to be released at a future date.

The Trustees are actively seeking public comments regarding proposed Phase IV Early Restoration
projects. A Notice of Availability of this document and the request for input is available at:

www.gulfspillrestoration.noaa.gov. The Draft’s release opens a 30-day public comment period. The
Trustees will hold a series of public meetings at locations across the Gulf States. All meetings will begin
with an interactive open house during which Trustee staff will be available to discuss project details.

Please visit www.gulfspillrestoration.noaa.gov to download an electronic copy of the draft and to view a

list of public libraries and community locations across the Gulf in which copies of the draft have been
placed for public review. In addition to verbal comments at public meetings, the public may submit
written comments:

e Online: www.gulfspillrestoration.noaa.gov

e Online: https://parkplanning.nps.gov/nrda/

e By U.S. Mail: U.S. Fish and Wildlife Service, P.O. Box 49567, Atlanta, GA 30345.

ES.1.2 Early Restoration Framework Agreement

The early restoration planning process is designed to be a cooperative endeavor between the Trustees
and parties responsible for oil spills. On April 20, 2011, BP agreed to provide up to $1 billion toward
Early Restoration projects in the Gulf of Mexico to address injuries to natural resources caused by the
Spill. This Early Restoration agreement, entitled “Framework for Early Restoration Addressing Injuries

III

Resulting from the Deepwater Horizon Qil Spill” (Framework Agreement), represents a preliminary step
toward the restoration of injured natural resources. The Framework Agreement is intended to expedite
the start of restoration in the Gulf in advance of the completion of the injury assessment process. The
Framework Agreement provides a mechanism through which the Trustees and BP can work together “to

commence implementation of Early Restoration projects that will provide meaningful benefits to
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accelerate restoration in the Gulf as quickly as practicable” prior to the resolution of the Trustees’
natural resource damages claim. Early restoration is not intended to, and does not fully address all
injuries caused by the Spill.

The early restoration planning process is part of the NRDA, but is also shaped in part by the Framework
Agreement with BP. The Framework Agreement is a partial, interim settlement under which BP is
making up to $1 billion available for early restoration, in return for agreed offsets (“NRD Offsets”
explained later in this document) to be applied by the Trustees in the future as credit against the
Trustees’ final assessment of total injury to resources impacted by the Spill. This provides an opportunity
for the Trustees to make progress towards restoration while the steps needed to determine the full
amount of injury and natural resource damage unfold. At the same time, under the Framework
Agreement, a proposed early restoration project may be funded only if all of the Trustees, the U.S.
Department of Justice, and BP agree on, among other things, the amount of funding to be provided by
BP and the Offsets against injury or service losses attributable to that project. The need for project-
specific agreements inevitably affects which projects are practical to pursue in the early restoration
process.

By its nature, the early restoration process is not intended to accomplish full restoration. Because final
determinations of injury will not be completed for some time, it would be premature to say now what
proportion of any particular type of injury would be addressed by the projects proposed in this Draft
Phase IV ERP/EA. Early restoration projects represent an initial step toward fulfilling the responsible
parties’ obligation to pay for restoration of injured natural resources. Ultimately, the responsible parties
are obligated to compensate the public for the full scope of natural resource injuries caused by the Spill,
including the cost of assessment and restoration planning.

ES.1.3 Relationship of Phase IV ERP/EA to the Final Phase III ERP/PEIS

The Trustees are proposing, in this Draft Phase IV ERP/EA, 10 projects in accordance with OPA and under
the Framework Agreement that are meant to continue implementation of Early Restoration for the
purpose of accelerating meaningful restoration of injured natural resources and their services resulting
from the Spill. Given the potential magnitude and breadth of further Early Restoration, the Trustees
previously prepared a Programmatic Early Restoration Plan and Programmatic Environmental Impact
Statement (Final Phase Il ERP/PEIS) under OPA and NEPA to analyze alternative approaches to
continuing Early Restoration and to consistently guide remaining Early Restoration decisions.

The regulations that guide NRDAs under OPA require that restoration planning actions undertaken by
Federal Trustees comply with NEPA, 42 U.S.C. §§ 4321 et seq., and the regulations guiding its
implementation at 40 C.F.R. Parts 1500-1508 (15 C.F.R. § 990.23). NEPA and its implementing
regulations outline the responsibilities of federal agencies, including the preparation of environmental
impact analysis such as an environmental impact statement.

When a federal agency prepares a programmatic NEPA analysis, such as a programmatic EIS, the agency
may “tier” subsequent narrower environmental analyses on site-specific plans or projects from the
programmatic analysis (40 C.F.R. §§ 1502.20, 1508.28). Federal agencies are encouraged to tier
subsequent narrower analyses from a programmatic NEPA analysis to eliminate repetitive discussions of



the same issues and to focus on the issues ripe for decision at each level of environmental review (40
C.F.R. § 1502.20).

This Draft Phase IV ERP/EA is tiered from the programmatic portions of the Phase 11l ERP/PEIS (40 C.F.R.
§ 1508.28) which is incorporated here by reference (40 C.F.R. § 1502.21)." The programmatic analyses
included in the Final Phase Il ERP/PEIS streamline Early Restoration planning by evaluating broad issues
and impacts associated with all project types included in the programmatic plan, thereby allowing the
Trustees to tier project-specific analyses from the programmatic analyses. Tiering project-specific
analyses reduces or eliminates duplicative documentation by focusing project analyses on project-
specific issues and incorporating by reference the issues evaluated in the broad programmatic analyses.
For proposed Phase IV Early Restoration projects, the Trustees have considered the extent to which
additional NEPA analyses may be necessary for the projects that tier from the PEIS. These
considerations include whether the analyses of relevant conditions and environmental effects described
in the PEIS are still valid or whether projects have been considered in separate analyses under NEPA for
purposes of other federal processes. These considerations are addressed in the project-specific
environmental reviews included in this document (see Chapters 5-14).

ES.1.4 Natural Resource Damage Assessment Restoration Planning

Restoration activities are intended to restore or replace habitats, species, and services to their baseline
condition (primary restoration) and to compensate the public for interim losses from the time natural
resources are injured until they recover to baseline conditions (compensatory restoration). NRDA
restoration planning has two basic components: (1) injury assessment and (2) restoration selection.
Given its expansive geographic scale and complexity, the Deepwater Horizon NRDA process may
continue for several more years. Therefore, for the purpose of accelerating meaningful restoration of
injured natural resources and their services resulting from the Spill, the Trustees propose to continue
implementation of Early Restoration in accordance with OPA and the Final Phase Ill ERP/PEIS, using
funds made available in the Framework Agreement. Having completed three emergency restoration
projects as well as three previous phases of Early Restoration, with 54 projects totaling $698 million, the
Trustees are herein proposing an additional 10 Early Restoration projects worth approximately $134
million for Phase IV of Early Restoration. Early Restoration is being initiated prior to completion of the
full NRDA, and is not intended to fully address all injuries caused by the Spill.

Additional projects will continue to be proposed in both subsequent phases of Early Restoration as well
as in the complete NRDA.

ES.1.5 Early Restoration Project Selection Process

The Early Restoration selection process was developed by the Trustees to be responsive to the purpose
and need for conducting Early Restoration. In summary, Early Restoration project selection is a step-
wise process comprised of: (1) project solicitation; (2) project screening; (3) negotiation with BP; and (4)
evaluation and environmental review of proposed projects under OPA and NEPA, including public review
and comment.

* The Final Phase IIl ERP/PEIS is available at: http://www.gulfspillrestoration.noaa.gov/restoration/early-restoration/phase-iii/.
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The Trustees’ Early Restoration project selection process initially results in a set of potential projects
that, consistent with the Framework Agreement, are submitted to BP for review and discussion. The
Framework Agreement requires the Trustees and BP to agree on: (1) the funding amount for a proposed
project; and (2) Offsets. If the Trustees and BP reach agreement in principle on project terms, those
projects are incorporated into a draft Early Restoration Plan and are subject to NEPA review. Projects
can be considered ready for implementation only after consideration of comments submitted during the
public review process, finalization of the Early Restoration Plan, completion of all required permits and
environmental compliance reviews including NEPA, and execution and filing of the project stipulations.

With respect to the 10 projects proposed in this Draft Phase IV ERP/EA, as with previous phases of Early
Restoration, the Trustees identified potential projects from many sources, including but not limited to:
submissions from the public; Gulf restoration reports, research, management plans and related efforts;
and Trustee information collection activities. The Trustees applied a screening process to be responsive
to the purpose and need for conducting Early Restoration based on specified evaluation criteria and
practical considerations that, while not legally mandated, are nonetheless useful and permissible to help
screen potential projects.

The Trustees also established websites to provide the public information about injury and restoration
processes,” and public solicitation of restoration projects has been ongoing since publication of the
Notice of Intent to Conduct Restoration Planning for the Deepwater Horizon Qil Spill (2010 NOI), which
was published in the Federal Register on October 1, 2010 and announced publicly by the Trustees
(Discharge of Oil from Deepwater Horizon/Macondo Well, Gulf of Mexico (Intent to Conduct Restoration
Planning, 75 Fed. Reg. 60,800 (October 1, 2010)). The Trustees have received hundreds of proposals, all
of which can be viewed at several web pages (see footnote 5). The public provided ideas and comments
at public scoping meetings focused on the PEIS for the final, comprehensive damage assessment and
restoration plan® as well as during public meetings held during each phase of Early Restoration.

> The Trustees established the following websites:

e NOAA, Gulf Spill Restoration, available at http://www.gulfspillrestoration.noaa.gov/;
e  NOAA, DIVER, available at https://dwhdiver.orr.noaa.gov/
e  DOI, Deepwater Horizon Qil Spill Response, available at http://www.fws.gov/home/dhoilspill/;

e  Texas Parks and Wildlife Department, Deepwater Horizon Qil Spill, available at
http://www.tpwd.state.tx.us/landwater/water/environconcerns/damage assessment/deep water_horizon.phtml/;

e  Louisiana, Deepwater Horizon Qil Spill Natural Resource Damage Assessment, available at http://losco-dwh.com/;

e  Mississippi Department of Environmental Quality, Natural Resource Damage Assessment, available at
http://www.restore.ms/;

. Alabama Department of Conservation and Natural Resources, NRDA Projects, available at
http://www.alabamacoastalrestoration.org; and

e  Florida Department of Environmental Protection, Deepwater Horizon Qil Spill Response and Restoration, available at
www.deepwaterhorizonflorida.com.

® A final Damage Assessment and Restoration Plan will outline the total injury that occurred as a result of the Spill and the plan
to fully compensate the public for those losses; it will be the result of the comprehensive NRDA effort currently in process.
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ES.1.6 Previous Phases of Early Restoration

The Trustees previously selected 54 Early Restoration projects for implementation, including: eight
projects documented in the April 2012 final “Deepwater Horizon Qil Spill Phase | Early Restoration Plan
and Environmental Assessment”; two projects documented in the December 2012 final “Deepwater
Horizon Oil Spill Phase Il Early Restoration Plan and Environmental Review”; and 44 projects
documented in the June 2014 final “Deepwater Horizon QOil Spill: Programmatic and Phase Il Early
Restoration Plan and Early Restoration Programmatic Environmental Impact Statement”.

As summarized in Table ES- 1, the total estimated cost of Early Restoration projects selected for
implementation to date is approximately $698 million (including contingencies). Ecological projects
comprise $460 million (66%) of this total, and recreational projects comprise the remaining $238 million
(34%). Within the ecological project category, barrier island restoration and dune projects account for
$321 million of estimated project costs, followed by marsh living shoreline projects (592 million), oyster
projects (535 million), sea turtle and bird habitat enhancement projects ($9 million), and seagrass
projects ($3 million).

Table ES- 1. Summary of Funds Spent on Phase |, I, and Il Early Restoration Project Categories

ESTIMATED COST FOR ALL PROPOSED PROJECTS IN THAT
PROJECT CATEGORY CATEGORY
Barrier Islands and Dunes $321,098,721
Recreational $237,628,642
Marsh and Living Shoreline $92,283,748
Oyster $35,192,681
Sea Turtle and Bird Habitat Enhancement $8,979,283
Seagrasses $2,691,867
Total $697,874,942

ES.1.7 Notice of Change to Phase III Early Restoration Project

The Draft Phase IV ERP/EA also includes a notice of change and supporting analysis for one Phase Il
Early Restoration Project, “Enhancement of Franklin County Parks and Boat Ramps — Eastpoint Fishing
Pier Improvements.” This is discussed in more detail in Chapter 1, section 1.7.

ES.1.8 Phase IV Projects

Table ES- 2 lists the 10 proposed Phase IV projects, identifies the state(s) in which each is located,
identifies the implementing Trustee(s), lists the proposed project cost, and relates each project back to
the programmatic Early Restoration project type(s) from the Final Phase IIl ERP/PEIS. Figure ES-1 shows
the locations of the proposed projects. Detailed discussions of the projects, their benefits, and
associated environmental assessments are included in Chapters 5-14 of this document. Brief summaries
of each project follow the table.



Table ES-2. Proposed Phase IV Early Restoration Projects

IMPLEMENTING
PROJECT TITLE LOCATION TRUSTEE(S) COST PROJECT TYPE"
Texas Rookery Islands TX TX Trustees, DOI | $20,603,770 |Restore and Protect Birds
Restore Living Shorelines and Restore Oysters Protect Shorelines and Reduce
T . MS MS $30,000,000 )
Reefs in Mississippi Estuaries Erosion
Bike and Pedestrian Use .
. Enhance Public Access to Natural Resources for
Enhancements at Davis Bayou, 2 . .
o MS DOI $6,996,751 |Recreational Use; Enhance Recreational
Mississippi District, Gulf .
. Experiences
Islands National Seashore
. . Enhance Public Access to Natural Resources for
Bon Secour National Wildlife . .
. ) Recreational Use; Enhance Recreational
Refuge Trail Enhancement AL DOI $545,110 . ]
i Experiences; Promote Environmental and
Project, Alabama . .
Cultural Stewardship, Education and Outreach
Osprey Restoration In Coastal .
AL AL $45,000 Restore and Protect Birds
Alabama
Point aux Pins Living Shoreline AL AL $2,300,000 |Protect Shorelines and Reduce Erosion
Shell Belt and Coden Belt . .
o . AL AL $8,050,000 |Protect Shorelines and Reduce Erosion
Roads Living Shoreline
Seagrass Recovery Project at .
. 2 Restore and Protect Submerged Aquatic
Gulf Islands National Seashore, FL DOI $136,700 .
. L Vegetation
Florida District
Sea Turtle Early Restoration Gulf-wide NOAA, TX $45,000,000 |Restore and Protect Sea Turtles
Trustees, DOI
Pelagic Longline Bycatch
€ . € . ¥ Gulf-wide NOAA $20,000,000 |Restore and Protect Finfish and Shellfish
Reduction Project
Total | $133,677,331

! Relevant project type from the Trustees’ preferred programmatic alternative (see Chapter 5 of the Final Phase IIl ERP/PEIS).

> These proposed projects would be implemented on federally managed lands and managed by DOI.




Figure ES- 1. Location of Proposed Phase IV Projects

N Mississippi Alabama
8 Florida
A Louisiana - W L
e
Texas
.
e
(]
(5]
Gulfof Mexico
1o
g Mississippi Alabama Florida
)/ [ Ne, iy &
Bg-—@ &
@
e 100 200 00
Miles
- Bon Secour National Wildlife Refuge Trail Enhancement Project < Shell Belt and Coden Belt Roads Living Shoreline Project
Bile and Pedestrian Use Enhancements at Davis Bayou, Mississippi o 1 oo B 5
= L4 Point Aux Pins L Shoreline Project
District of Gulf Island National Seashore I I LR S L
< Osprey Restoration in Coastal Alabama L Texas Rookery Islands
& Seagrass Recovery Project at Gulf Islands National Seashore -]
Pelagic Longline Bycatch Reduction Program Sea Turtle Restoration
[ ] Restore Living Shorelines and Reefs in Mississippi Estuaries

ES.1.9 Brief Project Descriptions

ES.1.9.1 Texas Rookery Islands

The Texas Rookery Islands project would restore and protect three rookery islands in Galveston Bay and
one rookery island in East Matagorda Bay using coastal engineering techniques. The primary goal of the
project is to increase nesting of colonial waterbirds, including brown pelicans, laughing gulls, terns (royal
and sandwich terns), and wading birds (great blue herons, roseate spoonbills, reddish egrets, great
egrets, snowy egrets, tricolored herons, and black-crowned night herons). Restoration actions at each
rookery island would increase the amount of available nesting habitat by increasing the size of the
island, enhance the quality of habitat through the establishment of native vegetation, and increase the
longevity of the habitat through the construction of protective features, such as breakwaters or
armoring. These restoration actions would result in an increase in the numbers of nesting colonial
waterbirds. Rookery islands in Galveston Bay include Dickinson Bay Island Il, located within Dickinson
Bay; Rollover Bay Island, located in East (Galveston) Bay; and Smith Point Island, located west of the
Smith Point Peninsula. Dressing Point Island lies in East Matagorda Bay, and is part of the Big Boggy
National Wildlife Refuge.



ES.1.9.2 Restore Living Shorelines and Reefs in Mississippi Estuaries

The proposed Restoring Living Shorelines and Reefs in Mississippi Estuaries project would restore
intertidal and subtidal reefs and use living shoreline techniques in four bays. Projects are proposed in
Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity, and St. Louis Bay, all located in Jackson,
Harrison, and Hancock counties. The proposed project would provide for the construction of more than
four miles of breakwaters, five acres of intertidal reef habitat and 267 acres of subtidal reef habitat
across the Mississippi Gulf Coast.

ES.1.9.3 Bike and Pedestrian Use Enhancements at Davis Bayou, Mississippi District,
Gulf Islands National Seashore

This proposed project would involve implementing roadway improvements for pedestrians and bicyclists
in the Davis Bayou Area of Gulf Islands National Seashore. In response to prior public scoping meetings
conducted outside of the Early Restoration process, NPS developed two action alternatives for this
project. The NPS Preferred Alternative would widen the existing road surface on Park Road and Robert
McGhee Road to accommodate multiple-use bicycle-pedestrian lanes. The other alternative would
reduce the amount of automobile traffic in the park by limiting access to VFW Road during certain times
of the day. Both alternatives would include two traffic-calming medians on Park Road.

ES.1.9.4 Bon Secour National Wildlife Refuge Trail Enhancement, Alabama

This proposed project would involve repairing and improving, to an American with Disabilities Act (ADA)
standard, an existing trail (Jeff Friend Trail) on Bon Secour National Wildlife Refuge (NWR). The NWR is
located on the Gulf Coast, 8 miles west of the city of Gulf Shores, Alabama, in Baldwin and Mobile
counties. This aged boardwalk and gravel trail would be repaired and improved to ensure safe public
access and to enhance the quality of visitor experience. An observation platform would also be
constructed along the trail, and two handicapped parking spaces would be widened to better
accommodate visitors. The project is not expected to significantly increase visitation, but rather to
provide a safe and enhanced experience for visitors to the Refuge.

ES.1.9.5 Osprey Restoration in Coastal Alabama

The proposed restoration project would install five osprey nesting platforms along the coast in Mobile
and Baldwin Counties, Alabama in order to provide enhanced nesting opportunities for pisciverous (fish-
eating) raptors.

ES.1.9.6 Point aux Pins Living Shoreline

The proposed Point aux Pins Living Shoreline project would employ living shoreline techniques that
utilize natural and/or artificial breakwater materials to stabilize shorelines along an area in Portersville
Bay in the Mississippi Sound near Point aux Pins in Mobile County, Alabama. The proposed project
would be located adjacent to an existing living shoreline project previously constructed by the ADCNR
utilizing other funding sources.

Construction activities would include placement of breakwater materials along the shoreline to dampen
wave energy and reduce shoreline erosion while also providing habitat and increasing benthic secondary
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productivity. The specific breakwater elevations, construction techniques and design would be
developed to maximize project success and meet regulatory requirements. Over time, the breakwaters
are expected to provide habitat that supports benthic secondary productivity, including, but not limited
to, bivalve mollusks, annelid worms, shrimp, crabs, and small forage fishes.

ES.1.9.7 Shell Belt and Coden Belt Roads Living Shoreline

The proposed Shell Belt and Coden Belt Roads Living Shoreline project would employ shoreline
restoration techniques to increase benthic productivity and enhance the growth of planted native marsh
vegetation. The proposed project would be located in the Portersville Bay portion of Mississippi Sound,
seaward of the southernmost portions of Shell Belt and Coden Belt Roads in Coden, Alabama. This
project would be constructed to dampen wave energy and protect newly planted emergent vegetation
while also providing habitat and increasing benthic secondary productivity. The specific breakwater
elevations, construction techniques and design would be developed to maximize project success and
meet regulatory requirements. Over time, the breakwaters are expected to develop into reefs that
support benthic secondary productivity, including, but not limited to, bivalve mollusks, annelid wormes,
shrimp, and crabs. Marsh vegetation is expected to become established further enhancing both primary
and secondary productivity adjacent to the breakwaters.

ES.1.9.8 Seagrass Recovery Project at Gulf Islands National Seashore, Florida District

The proposed Seagrass Recovery project at Gulf Islands National Seashore’s Florida District would
restore shallow seagrass beds in the Florida panhandle. It would restore .02 acres of seagrass injured by
propeller scars, blow holes and human foot traffic, primarily in turtle grass (Thalassia testudinum)
habitats on DOI-managed lands located along the south side of the Naval Live Oaks Preserve in Santa
Rosa Sound, in Santa Rosa County, Florida. Project activities would include harvesting and transplanting
seagrass, installing bird stakes to condition sediments to promote seagrass survival, and installing
signage to educate visitors about the restoration project and the ecological importance of seagrass.

ES.1.9.9 Sea Turtle Early Restoration

The Sea Turtle Early Restoration project is a multi-faceted approach to restoration that collectively
addresses identified needs for a variety of species and life stages of sea turtles, consistent with long-
term recovery plans and plan objectives for sea turtles in the Gulf of Mexico. The Sea Turtle Early
Restoration project consists of four complementary project components:

e The Kemp’s Ridley Sea Turtle Nest Detection and Enhancement project component would
provide needed additional staff, infrastructure, training, education activities, equipment,
supplies, and vehicles over a 10-year period in both Texas and Mexico for Kemp’s ridley sea
turtle nest detection and protection.

e The Enhancement of the Sea Turtle Stranding and Salvage Network (STSSN) and Development of
an Emergency Response Program project component would enhance the existing STSSN beyond
current capacities for 10 years in Texas and across the Gulf as well as develop a formal
Emergency Response Program within the Gulf of Mexico.
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e The Gulf of Mexico Shrimp Trawl Bycatch Reduction component would enhance two existing
NOAA programs which would work to reduce the bycatch of sea turtles in shrimp trawls in the
Gulf of Mexico. The two programs are the Gear Monitoring Team (GMT) and the Southeast
Shrimp Trawl Fisheries Observer Program (Observer Program).

e The Texas Enhanced Fisheries Bycatch Enforcement component would enhance TPWD
enforcement activities for fisheries that incidentally catch sea turtles while they operate
primarily in Texas State waters within the Gulf of Mexico, for a 10-year period.

ES.1.9.10 Pelagic Longline Bycatch Reduction Project

The proposed Pelagic Longline Bycatch Reduction Project would restore open-ocean (pelagic) fish that
were affected by the spill. The Gulf pelagic longline (PLL) fishery primarily targets yellowfin tuna and
swordfish, but incidentally catches and discards other fish, including marlin, sharks, bluefin tuna, and
smaller individuals of the target species. The project aims to reduce the number of fish accidentally
caught and killed in fishing gear by compensating PLL fishermen who agree to voluntarily refrain from
PLL fishing in the Gulf during an annual six-month repose period that coincides with the bluefin tuna
spawning season. The project would also provide participating fishermen with two alternative gear
types to allow for the continued harvest of yellowfin tuna and swordfish during the repose period when
PLL gear is not used.

ES.1.10 Severability of Proposed Phase IV Early Restoration Projects

In the Draft Phase IV ERP/EA, the Trustees propose 10 specific Early Restoration projects expected to
cost approximately $134 million. The proposed Phase IV projects presented in this Draft Phase IV
ERP/EA are independent of each other and may be selected independently by the Trustees. A decision
not to select one or more of the proposed projects in the Final Phase IV ERP/EA should not affect the
Trustees’ selection of the remaining Phase IV Early Restoration projects.

ES.1.11 Public Participation

The Draft Phase IV ERP/EA is being made available for public review and comment for 30 days. The
public is encouraged to review and comment on the proposed Phase IV projects. The deadline for
submitting written comments on the document, as specified in a public notice published in the Federal
Register, is 30 days from the date of this Draft Phase IV ERP/EA. Public comments will be considered by
the Trustees prior to making project selection decisions and finalizing the Phase IV plan. Comments on
the Draft Phase IV ERP/EA can be submitted during the comment period by one of following methods:

e Vijathe internet: http://www.gulfspillrestoration.noaa.gov

e Via hard copy, write: U.S. Fish and Wildlife Service, P.O. Box 49567, Atlanta, GA 30345.

Please note that if you include your address, phone number, email address, or other personal
identifying information in your comment, your entire comment, including your personal identifying
information, could be made publicly available.
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The Trustees will hold a series of public meetings to facilitate the public review and comment process
for the proposed Phase IV projects. Meeting locations, dates, and times are set forth below. They are
also specified in the Federal Register notice announcing release of this document. After the close of the
public comment period, the Trustees will consider all input received during the public comment period,
and then finalize this Draft Phase IV ERP/EA, as may be appropriate. A summary of comments received
and the Trustees’ responses will be included in the Final Phase IV ERP/EA. After the close of the public
comment period, the Trustees will consider all public input received. The Draft Phase IV ERP/EA will then
be finalized as may be appropriate.

ES.1.12 Administrative Record

Pursuant to 15 C.F.R. § 990.45, the Trustees opened a publicly available Administrative Record for the
NRDA for the Spill, including restoration planning activities, concurrently with the publication of the
2010 Notice of Intent to Conduct Restoration Planning. DOl is the lead Federal Trustee for maintaining
the Administrative Record, which can be found at http://www.doi.gov/deepwaterhorizon/adminrecord.’
Information about early restoration project implementation is being provided to the public through the
Administrative Record and other outreach efforts, including http://www.gulfspillrestoration.noaa.gov.

ES.1.13 Remaining Milestones

The following is a list of milestones that would occur prior to project implementation.
e Draft Phase IV ERP/EA release for public review and comment
e  Public comment period

e  Public meetings (occurring during the public comment period) to solicit input- all meetings from
6-9 PM local time

0 June2: Crowne Plaza Pensacola Grand Hotel, 200 East Gregory Street, Pensacola, FL
32502

0 June 3: Renaissance Mobile Riverview Plaza Hotel, 64 South Water Street
Mobile, AL 36602

0 June 4: University of Southern Mississippi, Long Beach, FEC Auditorium
730 East Beach Boulevard, Long Beach, MS 39560

0 June 8: Belle Chasse Auditorium, 8398 Louisiana 23, Belle Chasse, LA 70037

0 June 10: Texas A&M University at Galveston, Seawolf Parkway on Pelican Island
Auditorium, Class Room Lab Building — Building #3007 on campus map
Galveston, TX 77554

0 June 11: Harte Research Institute for Gulf of Mexico Studies
Texas A&M University at Corpus Christi, 6300 Ocean Drive
Corpus Christi, TX 78412

7 Additionally, Louisiana is also maintaining an Administrative Record (see http://losco-dwh.com/AdminRecord.aspx) in
accordance with state regulations (La. Admin. Code 43:127).
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Review public comments

Consider and prepare responses to comments

Revise the Draft Phase IV ERP/EA (as appropriate), including responses to comments
Issue Final Phase IV ERP/EA and NEPA decisions

File Stipulation Agreements with the Court
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1.1 Introduction

On or about April 20, 2010, BP Exploration and Production Inc. (BP) was using Transocean's mobile
offshore drilling unit Deepwater Horizon to drill a well in the Macondo prospect (Mississippi Canyon
252-MC252) when the well blew out, and the drilling unit exploded, caught fire and subsequently sank
in the Gulf of Mexico (the Gulf). This incident resulted in an unprecedented volume of oil and other
discharges from the rig and from the wellhead on the seabed. Tragically, 11 workers were killed and 19
injured. The Deepwater Horizon oil spill is the largest maritime oil spill in U.S. history, discharging
millions of barrels of oil over a period of 87 days (hereafter referred to as “the Spill,” which includes
activities in response to the spilled oil). In addition, well over one million gallons of dispersants' were
applied to the waters of the spill area in an attempt to disperse the spilled oil. An undetermined amount
of natural gas was also released to the environment as a result of the Spill (National Commission on the
BP Deepwater Horizon Oil Spill and Offshore Drilling 2011).2

The U.S. Coast Guard responded and directed federal efforts to contain and clean up the Spill. At one
point nearly 50,000 responders were involved in cleanup activities in open water, beach and marsh
habitats. The scope, nature and magnitude of the Spill caused impacts to coastal and oceanic
ecosystems ranging from the deep ocean floor, through the oceanic water column, to the highly
productive coastal habitats of the northern Gulf, including estuaries, shorelines and coastal marshes.
Affected resources include ecologically, recreationally, and commercially important species and their
habitats in the Gulf and along the coastal areas of Texas, Louisiana, Mississippi, Alabama, and Florida.
These fish and wildlife species and their supporting habitats provide a number of important ecological
and recreational use services.

Pursuant to the Qil Pollution Act (OPA), Title 33 United States Code (U.S.C.) §§ 2701 et seq., and the laws
of individual affected states, federal and state agencies, Indian tribes and foreign governments act as
trustees on behalf of the public to assess injuries to natural resources and their services® that result
from an oil spill incident, and to plan for restoration to compensate for those injuries. OPA further
instructs the designated trustees to develop and implement a plan for the restoration, rehabilitation,
replacement, or acquisition of the equivalent of the injured natural resources under their trusteeship
(hereafter collectively referred to as “restoration”). This process of injury assessment and restoration
planning is referred to as Natural Resource Damage Assessment (NRDA). OPA defines “natural
resources” to include land, fish, wildlife, biota, air, water, ground water, drinking water supplies and
other such resources belonging to, managed by, held in trust by, appertaining to, or otherwise
controlled by the United States (including the resources of the Exclusive Economic Zone), any State or
local government or Indian tribe, or any foreign government (33 U.S.C. § 2701(20)).

! Dispersants do not remove oil from the ocean. Rather, they are used to help break large globs of oil into smaller droplets that
can more readily be dissolved or dispersed in the water column.

% National Commission on the BP Deepwater Horizon Qil Spill and Offshore Drilling. 2011. Deep Water: The Gulf Oil Disaster and
The Future Of Offshore Drilling. Available at: http://www.gpo.gov/fdsys/pkg/GPO-OILCOMMISSION/pdf/GPO-
OILCOMMISSION.pdf.

* Services (or natural resource services) means the functions performed by a natural resource for the benefit of another natural
resource and/or the public (15 C.F.R. § 990.30).
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The Federal Trustees are designated pursuant to section 1006(b)(2) of OPA (33 U.S.C. § 2706(b)(2)) and
Executive Orders 12777 and 13626. The following federal agencies are the designated natural resource
Trustees under OPA for this Spill:*

e The United States Department of the Interior (DOI), as represented by the National Park Service
(NPS), United States Fish and Wildlife Service (USFWS), and Bureau of Land Management (BLM);

e The National Oceanic and Atmospheric Administration (NOAA), on behalf of the United States
Department of Commerce;

e The United States Department of Agriculture (USDA); and
e The United States Environmental Protection Agency (EPA).

State Trustees are designated by the governor of each state pursuant to section 1006(b)(3) of OPA (33
U.S.C. § 2706(b)(3)). The following state agencies are designated natural resources Trustees under OPA
and are currently acting as Trustees for the Spill:

e Texas Parks and Wildlife Department (TPWD), Texas General Land Office (TGLO) and Texas
Commission on Environmental Quality (TCEQ);

e The State of Louisiana’s Coastal Protection and Restoration Authority (CPRA), Qil Spill
Coordinator’s Office (LOSCO), Department of Environmental Quality (LDEQ), Department of
Wildlife and Fisheries (LDWF) and Department of Natural Resources (LDNR);

e The State of Mississippi’s Department of Environmental Quality (MDEQ);

e The State of Alabama’s Department of Conservation and Natural Resources (ADCNR) and
Geological Survey of Alabama (GSA); and

e The State of Florida’s Department of Environmental Protection (FDEP) and Fish and Wildlife
Conservation Commission (FWC).

This document, prepared jointly by State and Federal Trustees, serves as a Draft Phase IV Early
Restoration Plan under OPA, and also contains the associated assessment for each proposed project
under the National Environmental Policy Act (collectively, Draft Phase IV ERP/EA). Consistent with the
Phase Il Early Restoration Plan and Programmatic Environmental Impact Statement (Final Phase llI
ERP/PEIS), the DOI is the lead federal agency for preparing the Draft Phase IV ERP/EA. The Federal co-
Trustees are cooperating agencies pursuant to NEPA (40 C.F.R. §1508.5). As discussed in Chapter 4,
these cooperating Federal agencies intend to adopt these EAs, once completed. This document is
prepared in accordance with 40 C.F.R. Parts 1500-1508, “CEQ’s Regulations for Implementing NEPA” and
DOI NEPA implementing regulations (43 C.F.R. Part 46).

*The U.S. Department of Defense is a trustee under OPA of natural resources at its Gulf Coast facilities potentially affected by
the Spill but is not a member of the Trustee Council and did not participate in the preparation of this document.



In addition to acting as Trustees for this incident under OPA, the States of Texas, Louisiana, Mississippi,
Alabama and Florida are also acting pursuant to their applicable state laws and authorities, including but
not limited to:

e The Texas Oil Spill Prevention and Response Act of 1991, Tex. Nat. Res. Code, Chapter 40;

e The Louisiana Oil Spill Prevention and Response Act of 1991, La. R.S. §§ 30:2451 et seq., and
accompanying regulations, La. Admin. Code 43:101 et seq.;

e The Mississippi Air and Water Pollution Control Law, Miss. Code Ann. §§ 49-17-1 through 49-17-
43;

e Alabama Code §§ 9-2-1 et seq. and §§9-4-1 et seq.;
e The Florida Pollutant Discharge Prevention and Removal Act, Fla. Stat., Section 376.011 et seq.

State and Federal natural resource Trustees (the Trustees) are in the process of assessing and
quantifying injuries to natural resources and to services provided by those resources caused by the Spill.
When completed, the information from this process will guide the Trustees’ identification of restoration
projects to compensate the public for those resource injuries and losses. While the NRDA for the Spill is
ongoing, the Trustees and BP have begun a process of “Early Restoration” — whereby the Trustees begin
the process of restoring injured resources and services prior to the completion of the full NRDA process
(Section 1.2 below provides additional information about the “Framework Agreement” that established
the Early Restoration process for the Spill). To date, three phases of Early Restoration have been
planned and 54 restoration projects with a total cost of approximately $698 million have been selected
for implementation.” Early Restoration Plans and assessments of environmental impacts were prepared
for Phase | and Phase I1.° For Phase IlI, the Trustees prepared a Phase IIl Early Restoration Plan (which
included project-specific environmental reviews) as well as a Programmatic Early Restoration Plan and
Environmental Impact Statement (Final Phase Ill ERP/PEIS).”

This Draft Phase IV ERP/EA serves as a Draft Early Restoration Plan and Environmental Assessments for
an additional 10 proposed Early Restoration projects. These proposed projects have a total estimated
cost of approximately $134 million. The Trustees continue to identify and develop additional Early
Restoration projects to take full advantage of the Early Restoration funds available under the
Framework Agreement. Any additional projects that are proposed and selected will be included in
subsequent Early Restoration plans to be released at a future date. The remainder of this chapter
describes the Framework Agreement, the relationship of this document to the Final Phase Il ERP/PEIS
and purpose and need for Early Restoration. It also provides additional background and contextual
information relevant to the objectives, content and organization of this Draft Phase IV ERP/EA. The

> $698 million = $62 million (Phase I) + $9 million (Phase II) + $627 million (Phase II1).

® phase I: http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/Final-ERP-EA-041812.pdf; Phase II:
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/Phase-II-ERP-ER-12-21-12.pdf

7 http://www.gulfspillrestoration.noaa.gov/restoration/early-restoration/phase-iii/
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present document also provides notice of change in Section 1.7 to one Phase IIl Early Restoration
Project: Enhancement of Franklin County Parks and Boat Ramps — Eastpoint Fishing Pier Improvements
—in Florida.

1.2  Early Restoration Framework Agreement

The early restoration planning process is designed to be a cooperative endeavor between the Trustees
and parties responsible for the Spill. On April 20, 2011, BP agreed to provide up to $1 billion toward
Early Restoration projects in the Gulf of Mexico to address injuries to natural resources caused by the
Spill. This Early Restoration agreement, entitled “Framework for Early Restoration Addressing Injuries
Resulting from the Deepwater Horizon Qil Spill” (Framework Agreement), represents a preliminary step
toward the restoration of injured natural resources. The Framework Agreement is intended to expedite
the start of restoration in the Gulf in advance of the completion of the injury assessment process. The
Framework Agreement provides a mechanism through which the Trustees and BP can work together “to
commence implementation of Early Restoration projects that will provide meaningful benefits to
accelerate restoration in the Gulf as quickly as practicable” prior to the resolution of the Trustees’
natural resource damages claim. Early restoration is not intended to, and does not fully address all
injuries caused by the Spill. Restoration beyond Early Restoration projects will be required to fully
compensate the public for all natural resource losses, including recreational use losses from the
Deepwater Horizon oil spill. The Trustees have engaged the public in a separate process to develop a
plan to fully address all restoration that will be needed. This process is described in Section 2.1.1 (Early
Restoration Project Solicitation and Public Participation) of the Final Phase Il ERP/PEIS.

The early restoration planning process is part of the NRDA, but is also shaped in part by the Framework
Agreement with BP. The Framework Agreement is a partial, interim settlement under which BP is
making up to $1 billion available for restoration before completion of the NRDA and before any final
resolution of its liability, in return for agreed offsets (“NRD Offsets” explained later in this document) to
be applied by the Trustees in the future against their total assessment of injury. This provides an
opportunity for the Trustees to make progress towards restoration while the steps needed to determine
the full amount of injury and natural resource damage unfold. At the same time, under the Framework
Agreement, a proposed early restoration project may be funded only if all of the Trustees, the U.S.
Department of Justice, and BP agree on, among other things, the amount of funding to be provided by
BP and the Offsets against injury or service losses attributable to that project. The need for project-
specific agreements inevitably affects which projects are practical to pursue in the early restoration
process.

By its nature, the early restoration process is not intended to accomplish full restoration. Because final
determinations of injury will not be completed for some time, it would be premature to say now what
proportion of any particular type of injury would be addressed by the projects proposed in this Draft
Phase IV ERP/EA. Early restoration projects represent an initial step toward fulfilling the responsible
parties’ obligation to pay for restoration of injured natural resources. Ultimately, the responsible parties
are obligated to compensate the public for the full scope of natural resource injuries caused by the Spill,
including the cost of assessment and restoration planning.



1.3 Relationship of Phase IV ERP/EA to the Final Phase III ERP/PEIS

The Trustees are proposing, in this Draft Phase IV ERP/EA, 10 projects in accordance with OPA and under
the Framework Agreement that are meant to continue implementation of Early Restoration for the
purpose of accelerating meaningful restoration of injured natural resources and their services resulting
from the Spill.

Given the potential magnitude and breadth of further Early Restoration, the Trustees previously
prepared a Programmatic Early Restoration Plan (Programmatic ERP) and PEIS under OPA and NEPA to
analyze alternative approaches to continuing Early Restoration and to consistently guide remaining Early
Restoration decisions. The programmatic approach was taken to assist the Trustees in their
development and evaluation, and to assist the public in its review of future Early Restoration projects.
The 10 projects proposed in this Draft Phase IV ERP/EA are consistent with in the programmatic analysis
addressed in the Final Phase 11l ERP/PEIS previously developed by the Trustees, as summarized below.

The regulations that guide NRDAs under OPA require that restoration planning actions undertaken by
Federal Trustees comply with the NEPA, 42 U.S.C. §§ 4321 et seq., and the regulations guiding its
implementation at 40 C.F.R. Parts 1500-1508 (15 C.F.R. § 990.23). NEPA and its implementing
regulations outline the responsibilities of federal agencies, including the preparation of environmental
impact analysis such as an environmental impact statement.

A federal agency may prepare a programmatic EIS (PEIS) to evaluate broad actions (40 C.F.R. §
1502.4(b); see Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations, 46 FR 18026 (1981)). When a federal agency prepares a programmatic NEPA analysis, such
as a programmatic EIS, the agency may “tier” subsequent, narrower environmental analyses on site-
specific plans or projects from the programmatic analysis (40 C.F.R. § 1502.4(b); 40 C.F.R. §1508.28).
Federal agencies are encouraged to tier subsequent, narrower analyses from a programmatic NEPA
analysis to eliminate repetitive discussions of the same issues and to focus on the actual issues ripe for
decision at each level of environmental review (40 C.F.R. § 1502.20).

Department of the Interior regulations (43 CFR 46.140, “Using tiered documents”) authorize tiering
under certain circumstances:

(a) Where the impacts of the narrower action are identified and analyzed in the broader NEPA
document, no further analysis is necessary, and the previously prepared document can be used for
purposes of the pending action.

(b) To the extent that any relevant analysis in the broader NEPA document is not sufficiently
comprehensive or adequate to support further decisions, the tiered NEPA document must explain this
and provide any necessary analysis.

(c) An environmental assessment prepared in support of an individual proposed action can be tiered to a
programmatic or other broader-scope environmental impact statement. An environmental assessment
may be prepared, and a finding of no significant impact reached, for a proposed action with significant
effects, whether direct, indirect, or cumulative, if the environmental assessment is tiered to a broader



environmental impact statement which fully analyzed those significant effects. Tiering to the
programmatic or broader-scope environmental impact statement would allow the preparation of an
environmental assessment and a finding of no significant impact for the individual proposed action, so
long as any previously unanalyzed effects are not significant. A finding of no significant impact other
than those already disclosed and analyzed in the environmental impact statement to which the
environmental assessment is tiered may also be called a “finding of no new significant impact.”

A programmatic NEPA analysis may consider multiple related federal actions that may encompass a
large geographic scale or that constitute a suite of similar programs, both of which apply to the joint
state and federal Early Restoration effort to restore natural resources and services that were impacted
by the Spill. The Trustees elected to prepare a PEIS to support analysis of the environmental
consequences of the Programmatic ERP, to consider the multiple related actions that may occur as a
result of Early Restoration, and to allow for a better analysis of cumulative impacts of potential actions.

For the Programmatic ERP, the Trustees developed a set of project types for inclusion in programmatic
alternatives, consistent with the desire to seek a diverse set of projects providing benefits to a broad
array of potentially injured resources and services they provide.8 Ultimately, this process resulted in the
inclusion of 12 project types in the programmatic alternatives evaluated for Early Restoration, including:

Create and Improve Wetlands

Protect Shorelines and Reduce Erosion

Restore Barrier Islands and Beaches

Restore and Protect Submerged Aquatic Vegetation
Conserve Habitat

Restore Oysters

Restore and Protect Finfish and Shellfish

Restore and Protect Birds

W oo N R WDNR

Restore and Protect Sea Turtles

[EEN
o

. Enhance Public Access to Natural Resources for Recreational Use

[y
[N

. Enhance Recreational Experiences

=
N

. Promote Environmental and Cultural Stewardship, Education and Outreach

While the 12 project types can be combined in numerous ways to develop programmatic alternatives,
the Trustees considered and evaluated four programmatic alternatives in the Final Phase Ill ERP/PEIS,
ultimately selecting Alternative 4: Contribute to Restoring Habitats, Living Coastal and Marine
Resources, and Recreational Opportunities (which includes project types 1-12 above) in the” Record of
Decision for the Deepwater Horizon Qil Spill: Final Programmatic and Phase IIl Early Restoration Plan and
Early Restoration Programmatic Environmental Impact Statement (Phase Il ERP/PEIS)” (October 2014

8 Project type names, descriptions, and the resources benefitted are not necessarily indicative of NRD Offsets agreed upon with
BP for any particular project pursuant to the Framework Agreement. Offset types and the relationship to projects proposed in
this DERP are described in Chapters 5-14 of this document and Appendix C. Future proposed projects, even if similar to those
proposed herein or within the same project type, may bear different proposed NRD Offsets.



ROD). As further described throughout this document, the proposed Phase IV projects are consistent
with the Trustees’ selected programmatic alternative.

This Draft Phase IV ERP/EA is tiered from the programmatic portions of the Phase 11l ERP/PEIS (40 C.F.R.
§ 1508.28) which is incorporated here by reference (40 C.F.R. § 1502.21).° The programmatic analyses
included in the Final Phase Il ERP/PEIS streamline Early Restoration planning by evaluating broad issues
and impacts associated with all project types included in the programmatic plan, thereby allowing the
Trustees to tier project-specific analyses from the programmatic analyses. Tiering project-specific
analyses reduces or eliminates duplicative documentation by focusing project analyses on project-
specific issues and incorporating by reference the issues evaluated in the broad programmatic analyses.
For proposed Phase IV Early Restoration projects, the Trustees have considered the extent to which
additional NEPA analyses may be necessary for the projects that tier from the PEIS, including whether
the analyses of relevant conditions and environmental effects described in the PEIS are still valid or
whether projects have been considered in separate analyses under NEPA for purposes of other federal
processes. These considerations are addressed in the project-specific environmental reviews included in
this document (see Chapters 5-14).

1.4 Early Restoration Purpose and Need

Phase IV of Early Restoration continues to fall within the scope of the purpose and need identified in the
Final Phase Ill ERP/PEIS (see Chapter 1). This purpose and need is reproduced below and has been
updated to include total project costs from Phase Il

Restoration activities are intended to restore or replace habitats, species, and services to their baseline
condition (primary restoration) and to compensate the public for interim losses from the time natural
resources are injured until they recover to baseline conditions (compensatory restoration). NRDA
restoration planning has two basic components: (1) injury assessment and (2) restoration selection.
Given its expansive geographic scale and complexity, the Deepwater Horizon NRDA process may
continue for several more years. Therefore, for the purpose of accelerating meaningful restoration of
injured natural resources and their services resulting from the Spill, the Trustees propose to continue
implementation of Early Restoration in accordance with OPA and the Final Phase Ill ERP/PEIS, using
funds made available in the Framework Agreement. Having completed three emergency restoration
projects as well as initiated three previous phases of Early Restoration, with 54 projects totaling $698
million, the Trustees are herein proposing an additional 10 Early Restoration projects worth
approximately $134 million for Phase IV of Early Restoration. Early Restoration is being initiated prior to
completion of the full NRDA, and is not intended to fully address all injuries caused by the Spill.
Additional projects will continue to be proposed in both subsequent phases of Early Restoration as well
as in the complete NRDA.

® The Final Phase Ill ERP/PEIS is available at: http://www.gulfspillrestoration.noaa.gov/restoration/early-restoration/phase-iii/.
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1.5 Phase IV Project Selection Process and Alternatives

The Trustees developed the Early Restoration selection process to be responsive to the purpose and
need for conducting Early Restoration. In summary, Early Restoration project selection is a step-wise
process comprised of: (1) project solicitation; (2) project screening; (3) negotiation with BP; and (4)
evaluation and environmental review of proposed projects under OPA and NEPA, including public review
and comment.

The Trustees’ Early Restoration project selection process initially results in a set of potential projects
that, consistent with the Framework Agreement, are submitted to BP for review and discussion. The
Framework Agreement requires the Trustees and BP to agree on: (1) the funding amount for a proposed
project; and (2) Offsets. If the Trustees and BP reach agreement in principle on project terms, those
projects are incorporated into a Draft Early Restoration Plan and are subject to NEPA review. Projects
can be considered ready for implementation only after consideration of comments submitted during the
public review process, finalization of the Early Restoration Plan, completion of all required permits and
environmental compliance reviews including NEPA, and execution and filing of the project stipulations.

With respect to the 10 projects proposed in this Draft Phase IV ERP/EA, as with previous phases of Early
Restoration, the Trustees identified potential projects from many sources, including but not limited to:
submissions from the public; Gulf restoration reports, research, management plans and related efforts;
and Trustee information collection activities. The Trustees applied a screening process to be responsive
to the purpose and need for conducting Early Restoration based on specified evaluation criteria and
practical considerations that, while not legally mandated, are nonetheless useful and permissible to help
screen potential projects. Additional information about the process that individual State Trustees used
to screen potential projects is also included, as relevant, in Chapters 5-14. Individual Trustees identified
preliminary lists of projects that were then brought to all of the Trustees for collective consideration and
approval to proceed with project negotiations with BP.

NOAA and DOI applied the following additional restoration evaluation criteria to identify potential
projects:

e DOl identified projects that would take place both on and off DOI-managed lands. DOI has
significant experience implementing restoration projects on lands managed by DOI, which
allows DOI to predict costs and project success with a relatively high degree of confidence.
Additionally, the Spill injured natural resources and related services on several of the National
Wildlife Refuges and National Parks. Consequently, DOI prioritized some restoration projects
that would be implemented on these National Wildlife Refuges and National Parks. For projects
that would not take place on DOI-managed lands, DOI has sought to partner with other
Trustees to propose and implement Early Restoration projects that address injuries and comply
with project evaluation criteria.

o NOAA’s project screening process included the application of the restoration evaluation criteria,
as well as identification of projects that would restore injuries specifically to NOAA trust
resources. Further, NOAA prioritized projects that would have benefits to both nearshore and
offshore trust resources. NOAA sought to partner with other Trustees to propose and



implement Early Restoration projects that address injuries to NOAA trust resources, and comply
with the project evaluation criteria.

A more detailed description of NRDA restoration planning; requirements set forth by the OPA, NEPA, the
Early Restoration Framework Agreement and other applicable authorities; and each step in the Early
Restoration project selection process can be found in the Final Phase 1ll ERP/PEIS (in particular, see
Chapters 1 and 2).

1.6 Previous Phases of Early Restoration

The Trustees previously selected 54 Early Restoration projects for implementation, including: eight
projects documented in the April 2012 final “Deepwater Horizon Qil Spill Phase | Early Restoration Plan
and Environmental Assessment”; two projects documented in the December 2012 final “Deepwater
Horizon Oil Spill Phase Il Early Restoration Plan and Environmental Review”; and 44 projects
documented in the June 2014 final “Deepwater Horizon Qil Spill: Programmatic and Phase Il Early
Restoration Plan and Early Restoration Programmatic Environmental Impact Statement”.

As summarized in Table 1-1, the total estimated cost of Early Restoration projects selected for
implementation to date is approximately $698 million (including contingencies). Ecological projects
comprise $460 million (66%) of this total, and recreational projects comprise the remaining $238 million
(34%). Within the ecological project category, barrier island restoration and dune projects account for
$321 million of estimated project costs, followed by marsh and living shoreline projects (592 million),
oyster projects (535 million), sea turtle and bird habitat enhancement projects ($9 million), and seagrass
projects ($3 million).

For more information about previously selected Early Restoration projects, please see the relevant
restoration planning document(s) cited above.

Table 1-1. Summary of Funds Spent on Phase |, I, and lll Early Restoration Project Categories

ESTIMATED COST FOR ALL PROPOSED PROJECTS
PROJECT CATEGORY IN THAT CATEGORY

Barrier Islands and Dunes $321,098,721

Recreational $237,628,642

Marsh and Living Shoreline $92,283,748
Oyster $35,192,681
Sea Turtle and Bird Habitat Enhancement $8,979,283
Seagrasses $2,691,867

Total $697,874,942




1.7 Notice of Change to one Phase III Early Restoration Project:
Enhancement of Franklin County Parks and Boat Ramps - Eastpoint
Fishing Pier Improvements Component (Florida)

The Final Phase Ill ERP/PEIS stated that the Early Restoration project Eastpoint Fishing Pier in Franklin
County, Florida included the construction of a restroom facility at the base of the public fishing pier.
That facility is described as utilizing a holding tank that would need to be pumped out regularly. In
addition to the restroom facility, the project also includes a kiosk describing fishing ethics, litter control,
and the important resources surrounding the pier (primarily commercial oyster bars). Since selection of
this project in the Final Phase Il ERP/PEIS, in initial planning for project implementation, it was learned
that the design of the restroom facility would be changing from using a holding tank requiring regular
pump out to using a holding tank and grinder pump system, which would be connected to the existing
sewer infrastructure approximately 2/3 of a mile away. Section 9.2 of the ROD for the Final Phase llI
ERP/PEIS describes criteria the Trustees will consider to evaluate material changes to any selected Phase
Il early restoration project to determine whether additional restoration planning and environmental
review, including opportunity for public comment, is necessary. First, the Trustees will determine
whether any change to the project is consistent with the environmental review in the Final Phase llI
ERP/PEIS or if there are substantial changes that are relevant to environmental concerns. Second, the
Trustees will assess whether or not there are significant new circumstances or information relevant to
environmental concerns not addressed in the impact analysis of the Final Phase Ill ERP/PEIS (40 C.F.R. §
1502.9 (c)). Third, the Trustees will evaluate whether changes to the project result in changes to the
project description in the Final Phase Ill ERP/PEIS that affects their selection under OPA. The Trustees’
evaluation of this project change is provided in Appendix A of this document. After considering these
criteria in relation to the identified change, the Trustees have determined that the change to the
Eastpoint Fishing Pier Improvements component does not impact the overall “Enhancement of Franklin
County Parks and Boat Ramps” project objective (which is to enhance and/or increase recreational
fishing and boating opportunities by improving two existing fishing piers, an existing boat launch facility,
and an existing waterfront park), that the environmental consequences of the change to the Eastpoint
Fishing Pier Improvements component will not be substantial, and that the change does not present
significant new circumstances or information pursuant to the first two criteria. Consequently, the
Trustees find the project change does not affect the Trustees’ selection of the project under OPA or the
environmental analysis under NEPA in the Final Phase Il ERP/PEIS.

Accordingly, the Trustees are providing notice of the change to the public: a holding tank and grinder
pump system, which will be connected to the existing sewer infrastructure approximately 2/3 of a mile
away, is replacing the waste disposal feature previously described. The restroom will still be built at the
base of the public fishing pier and the kiosk will still be constructed as well.

The Trustees are not required to seek public comment on their analysis of the project change, but are
making that analysis available to the public coincident with the Trustees’ request for public comment on
the Draft Phase IV ERP/EA.
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1.8 Proposed Phase IV Projects

Based on the project selection process outline above, and in accordance with the Final Phase llI
ERP/PEIS, the Trustees are proposing 10 projects for inclusion in Phase IV of Early Restoration. Chapter 4
provides summary information about proposed projects, and Chapters 5-14 provide more detailed
information, including the tiered NEPA analyses for these projects. The Phase IV ERP will not exhaust
potential Early Restoration funding. If all proposed Phase IV projects go forward, there will still be
approximately $134 million in Early Restoration funding not yet allocated to projects.

The Trustees note that the NRDA is still a work in progress. The Early Restoration process is not intended
to accomplish full restoration. However, the Trustees do not view interim inaction on restoration as the
right response to the present unknowns or uncertainties about the full extent of the resource injuries
and losses. An accounting of whether the early restoration actions selected by the Trustees adequately
address all categories of natural resource injury and service losses must await completion of the NRDA
and must consider both the Early Restoration projects and the final, comprehensive damages
assessment and restoration plan.

1.9 Severability of Proposed Phase IV Projects

In the Draft Phase IV ERP/EA, the Trustees propose 10 specific Early Restoration projects expected to
cost approximately $134 million. As discussed in more detail in Chapter 4, the proposed Phase IV
projects presented in this Draft Phase IV ERP/EA are independent of each other and may be selected
independently by the Trustees. A decision not to select one or more of the proposed projects in the
Final Phase IV ERP/EA should not affect the Trustees’ selection of the remaining Phase IV Early
Restoration projects.

1.10 Public Participation

1.10.1 Public Participation Prior to the Draft Phase IV ERP/EA

OPA, NEPA and the Framework Agreement require the Trustees to consider public comments on the
restoration planning process associated with the Spill. For each phase of Early Restoration, the Trustees
have developed draft restoration plans for public review and comment and have held public meetings
prior to finalizing projects.

A Notice of Intent to Conduct Restoration Planning for the Deepwater Horizon QOil Spill (2010 NOI) was
published in the Federal Register on October 1, 2010 and announced publicly by the Trustees (Discharge
of Oil from Deepwater Horizon/Macondo Well, Gulf of Mexico, Intent to Conduct Restoration Planning,
75 Fed. Reg. 60,800 (October 1, 2010)). Pursuant to 15 C.F.R. § 990.44, the 2010 NOI announced that the
Trustees determined to proceed with restoration planning to fully evaluate, assess, quantify, and
develop plans for restoring, replacing, or acquiring the equivalent of natural resources injured and losses
resulting from the Spill.
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In planning for Phase | and Phase Il of Early Restoration, the Trustees prepared and released draft plans
for public review and comment, and considered all public comments received before approving the final
Phase | and Phase Il plans in April 2012 and December 2012, respectively.

A Notice of Intent to Prepare a Programmatic Environmental Impact Statement for a Phase Il Early
Restoration Plan and Early Restoration Project Types, and to Conduct Scoping Meetings (2013 NOI) was
published in the Federal Register (78 Fed. Reg. 33431-33432 (June 4, 2013)) and announced publicly by
the Trustees. Pursuant to NEPA, OPA, and the implementing Natural Resource Damage Assessment
regulations found at 15 CFR Part 990, the 2013 NOI announced that the Trustees intended to prepare a
PEIS under NEPA to evaluate the environmental consequences of early restoration project types, as well
as the early restoration projects that the Trustees intended to propose in a Draft Phase IIl Early
Restoration Plan. The programmatic evaluation of early restoration project types in the PEIS was
intended to allow the Trustees to better analyze cumulative effects of early restoration, and to tier NEPA
analyses for future early restoration plans to the PEIS, where appropriate.

The Trustees also established websites to provide the public information about injury and restoration
processes,™ and public solicitation of restoration projects has been ongoing since publication of the
2010 NOI. The Trustees have received hundreds of proposals, all of which can be viewed at several web
pages (see footnote 10). The public provided ideas and comments at public meetings focused on the
PEIS for the final, comprehensive damages assessment and restoration plan** as well as during public
meetings held during each phase of Early Restoration.

OPA, NEPA and the Framework Agreement require the Trustees to consider public comments on the
restoration planning process associated with the Spill. For each phase of Early Restoration, the Trustees
have developed draft restoration plans for public review and comment and have held public meetings
prior to finalizing projects. The Draft Phase | ERP/EA, the Draft Phase Il ERP/ER, and the Draft Phase IlI
ERP/PEIS served as proposed restoration plans for Early Restoration, environmental review of the
projects under NEPA, and the means used by the Trustees to seek public review and comment during

% The Trustees established the following websites:

e NOAA, Gulf Spill Restoration, available at http://www.gulfspillrestoration.noaa.gov/;
e  NOAA, DIVER, available at https://dwhdiver.orr.noaa.gov/
e  DOI, Deepwater Horizon Qil Spill Response, available at http://www.fws.gov/home/dhoilspill/;

e  Texas Parks and Wildlife Department, Deepwater Horizon Qil Spill, available at
http://www.tpwd.state.tx.us/landwater/water/environconcerns/damage assessment/deep water_horizon.phtml/;

e Louisiana, Deepwater Horizon Oil Spill Natural Resource Damage Assessment, available at http://losco-dwh.com/;

e  Mississippi Department of Environmental Quality, Natural Resource Damage Assessment, available at
http://www.restore.ms/;

e Alabama Department of Conservation and Natural Resources, NRDA Projects, available at
http://www.alabamacoastalrestoration.org; and

e  Florida Department of Environmental Protection, Deepwater Horizon Qil Spill Response and Restoration, available at
www.deepwaterhorizonflorida.com.

™ A final Damage Assessment and Restoration Plan will outline the total injury that occurred as a result of the Spill and the plan
to fully compensate the public for those losses; it will be the result of the comprehensive NRDA effort currently in process.

12


http://www.gulfspillrestoration.noaa.gov/
https://dwhdiver.orr.noaa.gov/
http://www.fws.gov/home/dhoilspill/
http://www.tpwd.state.tx.us/landwater/water/environconcerns/damage_assessment/deep_water_horizon.phtml/
http://losco-dwh.com/
http://www.restore.ms/
http://www.alabamacoastalrestoration.org/
http://www.deepwaterhorizonflorida.com/

Phases I, Il and Ill. Public meetings were held to facilitate the public review and comment. A complete
record of the public meetings and input opportunities is available at
http://www.gulfspillrestoration.noaa.gov.

1.10.2 Public Participation on the Draft Phase IV ERP/EA

The Draft Phase IV ERP/EA is being made available for public review and comment for 30 days. The
public is encouraged to review and comment on the proposed Phase IV projects. The deadline for
submitting written comments on the document, as specified in the public notice published in the
Federal Register, is thirty days from the date of release of this Draft Phase IV ERP/EA Public comments
will be considered by the Trustees prior to making project selection decisions and finalizing the Phase IV
plan. Comments on the Draft Phase IV ERP/EA can be submitted during the comment period by one of
following methods:

e Viathe internet: http://www.gulfspillrestoration.noaa.gov/

e Viathe internet: https://parkplanning.nps.gov/nrda/

e Via hard copy, write: U.S. Fish and Wildlife Service, P.O. Box 49567, Atlanta, GA 30345.

Please note that if you include your address, phone number, email address, or other personal
identifying information in your comment, your entire comment, including your personal identifying
information, could be made publicly available.

The Trustees will hold a series of public meetings to facilitate the public review and comment process
for the proposed Phase IV projects. Meeting locations, dates, and times are set forth below. They are
also specified in the Federal Register notice announcing release of this document. After the close of the
public comment period, the Trustees will consider all input received during the public comment period,
and then finalize this Draft Phase IV ERP/EA, as may be appropriate. A summary of comments received
and the Trustees’ responses will be included in the Final Phase IV ERP/EA. After the close of the public
comment period, the Trustees will consider all public input received. The Draft Phase IV ERP/EA will then
be finalized as may be appropriate.

1.11 Document Organization and Decisions to be Made

Consistent with the purpose and need and proposed actions identified above, this Draft Phase IV ERP/EA
is divided into the following chapters:

e Chapter 1 (Introduction, Purpose and Need, and Public Participation): Introductory information
and context for the Draft Phase IV ERP/EA;

e Chapter 2 (Affected Environment and Environmental Setting): Information describing the
affected environment within which the proposed Early Restoration activities are expected to
take place;

e Chapter 3 (The Deepwater Horizon Oil Spill Natural Resource Injury Assessment): A summary
of the status of Deepwater Horizon Qil Spill Natural Resource Injury Assessment efforts;
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Chapter 4 (Introduction to Proposed Phase IV Early Restoration Projects): Identifies proposed
projects and provides brief, summary information about them;

Chapters 5-14 (Evaluation of Proposed Phase IV Restoration Projects): OPA and NEPA analyses
related to the 10 specific projects proposed by the Trustees for implementation in Phase IV of
Early Restoration;

List of Preparers: Identification of individuals who substantively contributed to the development
of this document.

List of Repositories: A list of facilities that will receive copies of the Phase IV Early Restoration
Plan/Environmental Assessments for review by the public.

Appendix A (Evaluation of Change to the Phase lll Early Restoration Project: Enhancement of
Franklin County Parks and Boat Ramps — Eastpoint Fishing Pier Improvements)

Appendix B (Phase IV Early Restoration Project Monitoring Plans): Project-specific monitoring
plans for each proposed Phase IV project.

Appendix C (Additional Phase IV Project Offset Information): Additional offset information for
some proposed Phase IV projects.

Appendix D (Guidelines for NEPA Impact Determinations from the Final Phase 11l ERP/PEIS):
Guidelines for resource-specific definitions for determining effects of individual planned actions.

Appendix E (Statements of Findings Related to DOI Bike and Pedestrian Use Enhancement
Project at Gulf Islands National Seashore): A Floodplain Statement of Findings (FSOF) and a
Wetlands Statement of Findings (WSOF).

Appendix F (2011 National Park Service EA “Expansion of Facilities Supporting Sea Turtle
Science and Recovery, Construction of Patrol Cabins and Expansion of Incubation Laboratory,
2011.”)

This document is intended to provide the public and decision-makers with information and analysis on

the Trustees’ proposal to proceed with the selection and implementation of up to 10 individual Phase IV

Early Restoration projects.

The public, government agencies, and other entities have identified and continue to identify a large

number of potential restoration projects for consideration during the restoration planning process.

Projects not identified for inclusion in the Final Phase IV ERP/EA may continue to be considered for

inclusion in future restoration plans.

1.12 Administrative Record

Pursuant to 15 C.F.R. § 990.45, the Trustees opened a publicly available Administrative Record for the

NRDA for the Spill, including restoration planning activities, concurrently with the publication of the

2010 NOI. DOl is the lead Federal Trustee for maintaining the Administrative Record, which can be found
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at http://www.doi.gov/deepwaterhorizon/adminrecord.* Information about early restoration project

implementation is being provided to the public through the Administrative Record and other outreach
efforts, including http://www.gulfspillrestoration.noaa.gov.

1.13 Remaining Milestones
The following is a list of milestones that would occur prior to project implementation.
e Draft Phase IV ERP/EA release for public review and comment

e  Public comment period

e Public meetings (occurring during the public comment period) to solicit input- all meetings from

6-9 PM local time

0 June2: Crowne Plaza Pensacola Grand Hotel, 200 East Gregory Street, Pensacola, FL
32502

0 June 3: Renaissance Mobile Riverview Plaza Hotel, 64 South Water Street
Mobile, AL 36602

0 June 4: University of Southern Mississippi, Long Beach, FEC Auditorium
730 East Beach Boulevard, Long Beach, MS 39560

0 June 8: Belle Chasse Auditorium, 8398 Louisiana 23, Belle Chasse, LA 70037

0 June 10: Texas A&M University at Galveston, Seawolf Parkway on Pelican Island
Auditorium, Class Room Lab Building — Building #3007 on campus map
Galveston, TX 77554

0 June 11: Harte Research Institute for Gulf of Mexico Studies
Texas A&M University at Corpus Christi, 6300 Ocean Drive
Corpus Christi, TX 78412

e Review public comments

e Consider and prepare responses to comments

e Revise the Draft Phase IV ERP/EA (as appropriate), including responses to comments
e |ssue Final Phase IV ERP/EA and NEPA decisions

e File Stipulation Agreements with the Court

12 Additionally, Louisiana is also maintaining an Administrative Record (see http://losco-dwh.com/AdminRecord.aspx) in
accordance with state regulations (La. Admin. Code 43:127).
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2.1 Introduction

The purpose of this chapter is to describe the environment of the area(s) to be affected by the proposed
projects under consideration (40 C.F.R. §1502.15). This chapter provides the overall physical, biological
and socioeconomic context within which proposed projects occur. The description of the affected
environment includes areas that may be affected by presently proposed Early Restoration actions.
Although OPA NRDA regulations do not constrain the geographic location of restoration projects, the
affected environment for purposes of this Draft Phase IV ERP/EA is the “northern Gulf of Mexico,” which
includes the U.S. portion of the Gulf extending from the southern tip of Texas eastward to the Florida
Keys, following the coastline of Texas, Louisiana, Mississippi, Alabama, and Florida. Similarly, the
“northern Gulf Coast” includes the coastline of Texas, Louisiana, Mississippi, Alabama, and Florida. This
area is comprised of complex biological communities of interacting organisms, including humans, and
their physical environment(s). The site-specific affected environment for each proposed project is
described in greater detail in the project-specific chapters of this document (see Chapters 5 through 14).

Chapter 13, Sea Turtle Restoration, describes a component of the proposed project that takes place on
beaches in Mexico to help protect the eggs and nests of Kemp's ridley sea turtles. There are no new
construction activities associated with this proposed component of the Phase IV Sea Turtle Restoration
project. Sea turtle nest detection activities have taken place on the beaches in Mexico for many years
with success. The affected environment for nesting sea turtles in the northern Gulf Coast is generally the
same as the affected environment for nesting sea turtles on beaches in Mexico. Therefore, the affected
environment description applies to the northern Gulf Coast and the relevant beaches in Mexico.

As described in Chapter 3, the Trustees are in the process of assessing injuries caused by the Spill to
natural resources and the services provided by these resources. The spatial scope of the assessment
includes the northern Gulf of Mexico region. The assessment work to date clearly demonstrates areas of
extensive oiling of marsh and beach shorelines from Texas to the Florida Panhandle. Preliminary results
also make clear that the oiling has had substantial adverse impacts on coastal and nearshore habitats
and their biological communities. In addition, initial results from the Trustees’ assessment clearly show
that oiling caused very large reductions in coastal recreation from Texas to Florida. The full extent and
duration of impacts on the Gulf of Mexico resources and habitats are still being evaluated. The Trustees
consider injuries caused by the Spill to be part of the affected environment for purposes of this Draft
Phase IV ERP/EA.

A detailed discussion of the affected environment is included in the Final Phase Il ERP/PEIS and that
discussion is incorporated by reference within this Draft Phase IV ERP/EA. A brief summary, including
the resources described in the affected environment section of the Final Phase Il ERP/PEIS is provided
below. Updates to the affected environment since implementation of the Final Phase Il ERP/PEIS are
described below in Section 2.5. In general, these updates provide additional environmental context
relevant to proposed Phase IV projects or information about regulatory changes that may affect Trustee
identification, analysis and/or evaluation of proposed Phase IV projects.



2.2 Physical Environment

The Gulf of Mexico is a large basin. Its greatest east-west and north-south extents are approximately
1,100 and 800 miles, respectively, with a surface area of approximately 600,000 square miles, and
containing approximately 584,000 cubic miles of water. The basin is bordered by Cuba, Mexico, and the
United States (U.S.), and consists of an intertidal zone, continental shelf, continental slope, and abyssal
plain. The northern Gulf of Mexico is dominated by inputs from the Mississippi River Basin (MRB), which
drains 41% of the contiguous U.S. and contributes 90% of the freshwater entering the Gulf (U.S. EPA
2011). These inflows provide the nutrients and hydrological conditions that make the northern Gulf of
Mexico one of the most unique natural areas in the world. The description of the physical environment
of the northern Gulf includes information on the geology and substrates, hydrology and water quality,
air quality, and noise characteristics of the area.

Physical resources described in the Affected Environment section of the Final Phase Ill ERP/PEIS are:
Geology and Substrates including Upland Geology and Soil as well as Nearshore Coastal Geology and
Sediment; Hydrology and Water Quality including Freshwater Environments (Groundwater, Surface
Water, Mississippi River Basin, and the Gulf Intracoastal Waterway) and the Coastal Water Environment
(Nearshore Coastal Environment, Marine Environment); Air Quality including Climate; and Noise.

2.3 Biological Environment

The northern Gulf of Mexico contains a range of habitats that support diverse and productive
ecosystems, with both nursery and feeding grounds for ecologically and economically important species
(GCERTF 2011). The biological environment of the northern Gulf of Mexico can be divided into two
broad categories: habitats and living coastal and marine resources. The northern Gulf Coast contains a
variety of habitats including wetlands (e.g., mudflats, salt pannes, tidal flats, forested wetlands, pine
savannas, riparian forests, swamps, and mangroves), barrier islands, beaches and dunes, submerged
aquatic vegetation (SAV) beds, and other habitats in the coastal environment. These habitats support
thousands of marine and terrestrial species, including more than 15,000 marine species (many of which
are globally significant resources), and dozens of threatened or endangered fish, reptiles, birds, and
mammals (NOAA 2011 and USFWS 2012). This high level of diversity in both habitat types and species
increases the productivity and stability of the Gulf Coast (Brown et al. 2011).

Biological resources described in the Affected Environment section of the Final Phase Il ERP/PEIS are:
Habitats (including Wetlands, Barrier Islands, Beaches and Dunes, Submerged Aquatic Vegetation, and
Other Habitats in the Coastal Environment of the northern Gulf of Mexico) and Living Coastal and
Marine Resources (including Nearshore Benthic Communities, Oysters, Pelagic Microfaunal
Communities, Sargassum, Finfish, Sea Turtles, Marine Mammals, Birds, and Terrestrial Wildlife).

2.4 Human Uses and Socioeconomics

Millions of people live, work, and recreate in the northern Gulf of Mexico region, and therefore, rely on
the natural and physical resources the Gulf's environment provides. In addition to the ecological
significance of its natural resources, as well as its range of habitats, the northern Gulf of Mexico
ecosystem is also culturally and socioeconomically important to the people of the region and the nation.



Coastal areas in the affected states’ contain dozens of culturally important State and National Parks. In
addition, the economy of the northern Gulf of Mexico is highly intertwined with its natural resources,
which include: oil and gas deposits; commercial and recreational fisheries; waterfowl, migratory birds,
and other wetland-dependent wildlife; and coastal beaches and waterways for ports, waterborne
commerce, and tourism. In 2009, the total economy of the northern Gulf of Mexico region supported
over 22 million jobs (17.2% of all jobs in the US), and produced over $2 trillion in GDP (16.7% of all GDP
produced in the U.S.) (NOAA 2012).

Socioeconomic resources and topics described in the Affected Environment section of the Final Phase llI
ERP/PEIS are: Socioeconomics and Environmental Justice, Cultural Resources, Infrastructure; Land and
Marine Management (including National and State Parks, Refuges and Wildlife Management Areas, Land
Trusts, and Marine Protected Areas); Tourism and Recreational Use (including Wildlife Observation,
Hunting, Beach and Waterfront Recreation, Boating, Recreational Fishing, Tourism, and Museums,
Cultural Resources, and Education Centers); Fisheries (including Commercial Fishing, Shellfish Fishery,
and Seafood Processing and Sales); Aquaculture (including Stock Enhancement); Marine Transportation;
Public Health and Safety, and Flood and Shoreline Protection.

2.5 Updates to the Affected Environment and Environmental Setting
Description

Updates to the description of the affected environment necessary to analyze the potential impacts from
the projects proposed in this Draft Phase IV ERP/EA are described below.

Sea Turtles

Section 3.3.2.6 (and other sections) in the Final Phase Ill ERP/PEIS notes that critical habitat had been
proposed for the Loggerhead sea turtle Northwest Atlantic Distinct Population Segment (DPS). Critical
habitat was designated for the loggerhead on July 10, 2014 for both the marine and terrestrial
environments (79 FR 39756; 79 FR 51264). Additionally, on March 23, 2015, the green sea turtle ESA
listing was proposed for revision to include 12 DPSs, 3 endangered and 8 threatened (80 FR 15271).

Appendix A.5 Sea Turtles in the Final Phase Il ERP/PEIS describes the primary constituent elements
(PCEs) for critical habitat as defined in the proposed designation. Upon final designation of loggerhead
critical habitat, a fourth PCE for nesting habitats was added by the USFWS. The fourth PCE includes:
“Natural coastal processes or artificially created or maintained habitat mimicking natural conditions.”

The USFWS added the fourth PCE in the final designation in response to concerns and confusion in the
proposed rule regarding beach stabilization projects:

“This [PCE] includes artificial habitat types that mimic the natural conditions described in PCE 1
to 3 ... for beach access, nest site selection, nest construction, egg deposition and incubation,
and hatchling emergence and movement to the sea. Habitat modification and loss occurs with
beach stabilization activities that prevent the natural transfer and erosion and accretion of

! Texas, Louisiana, Mississippi, Alabama, and Florida



sediments along the ocean shoreline. Beach stabilization efforts that may impact loggerhead
nesting include beach nourishment, beach maintenance, sediment dredging and disposal, inlet
channelization, and construction of jetties and other hard structures. However, when sand
placement activities result in beach habitat that mimics the natural beach habitat conditions,
impacts to sea turtle nesting habitat are minimized.” (79 FR 39774)

In the previous analysis conducted in Chapter 6 in the Final Phase Ill ERP/PEIS, the potential impacts
from the programmatic alternatives to the proposed critical habitat and proposed PCEs for sea turtles
were evaluated as if the designation was final, to ensure a conservative analysis. The Trustees also did
not distinguish between natural or artificial habitats (that mimic the natural conditions) because sea
turtles are known to use both types of areas for nesting. Therefore, the Trustees have determined that
the original analysis in Chapter 6 in the Final Phase Ill ERP/PEIS is still valid and no supplemental or new
analysis is necessary to address the change in status from proposed to designated critical habitat.

Birds

Section 3.3.2.8 Birds (and other sections) in the Final Phase Il ERP/PEIS describes the Red Knot as a
species proposed for listing under the Endangered Species Act (ESA). This species was listed as
threatened on December 11, 2014 (79 FR 73706). In previous analysis conducted under Chapter 6 in the
Final Phase Ill ERP/PEIS, the Trustees evaluated potential impacts from the different alternatives to the
Red Knot as if it were already listed to ensure a conservative analysis. Therefore, the Trustees have
determined that the original analysis in Chapter 6 in the Final Phase Ill ERP/PEIS is still valid and no
supplemental or new analysis is necessary to address the change in status from a proposed to a listed
species.

Fisheries

The U.S. Atlantic pelagic longline (PLL) fishery has historically been comprised of distinct segments
throughout the Atlantic, Gulf of Mexico, and U.S. Caribbean (including the high seas). These segments
are described in more detail in the 2011 Atlantic Highly Migratory Species (HMS) Stock Assessment and
Fishery Evaluation (SAFE) Report (NMFS 2011). Some vessels fish in more than one fishery segment
during the course of a year (NMFS 1999). Each vessel has different range capabilities due to fuel
capacity, hold capacity, size, and construction. Thus, PLL vessels home ported in the Gulf of Mexico may
also fish outside the Gulf of Mexico and vessels home ported outside the Gulf of Mexico may fish in the
Gulf of Mexico. Due to the various changes in the fishery (e.g., regulations, operating costs, market
conditions, species availability, etc.), the fishing practices and strategies of these different segments may
change over time.
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Chapter 3: The Deepwater Horizon Oil Spill
Natural Resource Injury Assessment
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3.1 Introduction

The Trustees described the status of natural resource damage assessment activities pertaining to the
Spill as part of the Final Phase Il ERP/PEIS (see Chapter 4), released to the public in June 2014. Below,
the Trustees update that description as warranted to reflect updates to the status of natural resource
damage assessment activities.

The Trustees are in the process of assessing injuries caused by the Spill to natural resources and the
services provided by these resources. This assessment extends from the deep ocean to the highly
productive coastal habitats and estuaries along the five Gulf States, and includes a broad array of fish
and shellfish species, rare deep sea corals, plankton and invertebrates that serve as prey for larger
organisms, coastal vegetation, birds, sea turtles, and marine mammals. Additionally, impacts to
recreational use of these resources and habitats, such as recreational fishing, boating, and other
shoreline activities are also being assessed.

The Trustees have developed and implemented hundreds of scientific assessment studies focused in
areas ranging from deep sea sediments, through the water column, to the nearshore and shoreline. In
so doing, the Trustees have worked with technical teams including scientists from state and federal
agencies, academic institutions, and BP. This cooperative approach to injury assessment is strongly
encouraged by the OPA NRDA regulations, with the goal of creating a common set of data for
quantifying injury in the future.

The Trustees have established websites to provide the public with access to work plans and data related
to the injury assessment.' In addition, in April 2012 the Trustees published an NRDA status update to
provide the public with an overview of the potential impacts to resources in the Gulf of Mexico
ecosystem caused by the spill; it also outlined the activities undertaken by Trustees to assess the injury.’
Many aspects of the injury assessment phase are ongoing and the full extent and duration of impacts on
the Gulf of Mexico resources and habitats are still being evaluated. Information presented in this
chapter should not be considered final or complete, and is subject to revision as additional data are
collected and analyzed.

! As NRDA work plans and data are made public, they are posted to www.doi.gov/deepwaterhorizon/adminrecord/

www.gulfspillrestoration.noaa.gov, www.fws.gov/home/dhoilspill, and http://losco-dwh.com. Data that are made public also

are available on www.geoplatform.gov/gulfresponse/

% Natural Resource Damage Assessment April 2012 Status Update for the Deepwater Horizon Oil Spill,
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/FINAL _NRDA StatusUpdate April2012.pdf
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3.2 The Injury Assessment Process: Assessing Injuries in a Complex,
Interconnected Ecosystem

Oil from the Spill spread, through a variety of different pathways, over a large area of the Gulf of
Mexico environment. Oil and gas released from the wellhead was transported at depth or rose from the
wellhead to the surface of the water and was volatized to the atmosphere or moved with surface waters
(Camilli et al. 2010). Some of the oil and gas dissolved into the water, some oil was dispersed into tiny oil
droplets, and some adsorbed onto particles in the water. Surface oil was transported by natural
processes such as wind and waves, eventually reaching Gulf shorelines (Benton et al. 2011). An array of
habitats and associated biological communities and organisms were exposed to the oil and/or gas,
including, deep water soft bottom sediments, deep water coral reefs, and mesophotic coral reefs; water
column; and nearshore and shoreline habitats such as submerged aquatic vegetation (SAV), intertidal
and subtidal reefs, marshes, and beaches (OSAT 2010 and White et al. 2012). Oil and dispersant vapors
also were present in the atmosphere in some areas (Middlebrook et al. 2012 and OSHA 2014).

The Gulf of Mexico ecosystem includes a complex and interconnected web of organisms (individual
species, populations, and communities), habitats, and natural processes and functions. Consequently,
natural resources may be adversely affected by oil by direct exposure or indirectly — for example,
through loss of spawning and nesting habitat or reductions in prey availability caused by lost primary
and secondary productivity. When natural resources are injured, cascading indirect ecological effects
can also occur, including changes in ecological structure (such as increasing rates of shoreline erosion)
and ecological functions (such as reducing habitat suitability for foraging).

In designing the injury assessment, the Trustees have undertaken studies to evaluate potential Spill-
related impacts on species and habitats of particular legal, management and/or ecological concern.
However, because of the diversity and complexity of the Gulf of Mexico ecosystem, the vast area of the
northern Gulf of Mexico that was affected by the Spill, and the practical challenges of performing
scientific studies in some habitats such as the deep ocean, it is impossible to study every species,
habitat, location, and ecological process that was potentially affected. Therefore, the Trustees have
focused the injury assessment on representative species, habitats, and locations. In this way, the
Trustees can then use the results of individual studies to make reasonable scientific inferences about
natural resources that were not explicitly studied, based on an understanding of ecological relationships
and processes.

Oil and/or dispersants can adversely impact natural resources and natural resource services through a
variety of pathways and modes of action (for example smothering or chemical toxicity). Several
examples are provided in the following sections of this chapter. In addition, while efforts to protect
biota and habitats from oiling and/or to remove oil from the environment are necessary and critical,
such cleanup or response actions can themselves cause natural resource injuries. For example, adverse
impacts to habitats and/or biota can be caused by:

¢ Installation, maintenance, and removal of a wide range of types of physical barriers constructed
to prevent oil from entering shoreline habitats;



¢ Manual and mechanical activities required to remove oil from shoreline, nearshore, and
substrate habitats (including staging areas and access areas); and/or

¢ The release of freshwater from diversion structures to keep oil from moving into nearshore
habitats.

In their assessment of natural resource injuries from oil and/or dispersants and other response related
injuries, the Trustees are applying a combination of field, laboratory, and numerical modeling
approaches. Field studies have been performed to document environmental conditions, evaluate
exposure, and assess the condition of biological resources. In some circumstances, field-based
enumeration of affected biota (e.g., oiled birds) can be undertaken and used to inform estimation of the
magnitude and severity of certain types of spill impacts. However, because of the enormous spatial scale
affected by the Spill, detecting changes in some natural resources by observing or counting organisms in
the field can be difficult and/or impractical. The Trustees are increasing the interpretive power of their
assessment by combining field studies with controlled laboratory studies designed to study the effects
of oil on Gulf of Mexico biota. As appropriate, field and laboratory data are combined in mathematical
computer models to enable interpretation and quantification of injuries at the broad spatial and
ecological scale necessary for the NRDA.

3.3 Injuries to Natural Resources

The following subsections of this chapter provide an update for several areas of the Trustees’ ongoing
natural resource damage assessment, including:

e Laboratory toxicity testing

e Deep benthic environments

e  Water column fish and invertebrates
e Marine mammals

e Seaturtles

e Birds

e Qysters

e Marsh and mangrove habitat

e Beach habitat

e Un-vegetated nearshore sediment
e Submerged aquatic vegetation

e Recreational use

The information provided in this chapter is not intended to provide a comprehensive review of the
status of all assessment activities. Rather, it provides an appropriate level of background and context for
the task of considering the proposed Phase IV Early Restoration projects that are the subject of the
remaining chapters in this document.



3.3.1 Laboratory Toxicity Testing Program

The Trustees are undertaking a comprehensive laboratory toxicity testing program to evaluate the
adverse effects of oil and dispersant on marine organisms of the Gulf of Mexico. The testing program is
designed to determine the nature of toxic effects that occurred to different organisms in different
habitats, the concentrations of oil and dispersant at which such effects occur, and how exposure to oil in
a range of weathering states can adversely affect the viability of organisms in various stages of their life
histories. Laboratory toxicity test results are being published as they are completed. Some examples
include: Brette et al., 2014; Incardona et al., 2014; and Mager et al., 2014. Additionally, Trustees are
mindful that the scientific community has undertaken extensive testing and research regarding the Spill.
Trustees continue to stay abreast of current research, which may impact the understanding of ecological
injury in the northern Gulf of Mexico.

The Trustees’ aquatic toxicity tests involve exposing test organisms to samples of the released oil in
various states of weathering (fresh to very weathered), with and without the presence of dispersant.
This process was applied to samples of contaminated sediment as well. A wide variety of representative
marine and estuarine species, including fish, shellfish, and invertebrates, are being tested as part of the
program. Scientists typically conduct these laboratory toxicity tests by exposing test organisms to a
range of oil concentrations under controlled conditions. By conducting the tests in this way, scientists
are able to calculate the adverse effects that would be expected to occur at various oil concentrations in
specific exposure conditions.

The Trustees’ aquatic toxicity testing program includes studies both of the lethal effects of oil and
dispersant to determine the concentrations of oil that kill organisms, and the “sub-lethal” impacts of oil
to determine concentrations of oil that can cause significant adverse effects on the health, growth,
reproduction, or general viability of organisms. For example, some of the sub-lethal effects of oil that

have been documented in the Trustees’ aquatic toxicity tests to date include:

e Disruptions in growth, development, and reproduction;

e Tissue damage;

e Altered cardiac development and function;

e Disruptions to the immune system;

e Biochemical and cellular alterations; and

e Changes in swimming ability and other behaviors that can adversely affect an organism’s
viability in the environment.

Overall, the results of the Trustees’ aquatic toxicity testing program will provide a means for the
Trustees to reach conclusions regarding the nature and extent of different types of adverse impacts to
aquatic organisms based on observed, measured, and modeled concentrations of oil and/or dispersant
on the surface of the water, in the water column, and in bottom sediments.

Similar to the efforts to assess the adverse effects of oil on marine and estuarine organisms, the
Trustees are assessing the adverse effects of oil on avian species that inhabit the Gulf of Mexico. Millions
of birds utilize the northern Gulf including, but not limited to, sea birds, colonial nesting birds,



shorebirds, waterfowl and passerines. The Trustees are conducting laboratory toxicity tests to
determine the types and extent of adverse effects of oil from the Spill on avian species.

3.3.2 Deep Benthic Environments

Deep sea habitats are important reservoirs of biodiversity and also serve vital roles in the recycling of
carbon and other building blocks for life in the sea, enabling productivity from the near bottom to
surface waters of the ocean. New species and ecological relationships are regularly discovered with our
increased exploration of these remote regions of the sea. This zone is characterized by limited light
penetration and is populated by organisms adapted to cold, high-pressure, and dark conditions (Fisher
et al. 2007, MacDonald and Fisher 1996). Much of the energy reaching the sea floor is provided in the
form of “marine snow,” which is a mixture of sediment and biological detritus that, in general, falls from
the upper photic zone, through the water column, to the bottom (Grassle 1991). The deep environments
under investigation pursuant to the NRDA fall into several major habitat types. These include soft
bottom sediments, which make up the majority of the ocean floor in the northern Gulf of Mexico; hard
bottom rocky patches that can support deep sea coral communities in depths of greater than 650 feet
(200 m); and mesophotic coral reefs found at depths of about 160 — 650 feet (50 — 200 m), the deepest
zone where light can penetrate.

Studying the deep ocean environment is challenging, and relatively little is known about the ecology of
the organisms using these habitats. The Trustees have been working to quantify the nature and
magnitude of injuries to these unique and sensitive deep water habitats using remotely operated
vehicles, autonomous underwater vehicles, and complex water and sediment sampling devices. Data
and analyses available to date have documented injuries to these habitats attributable to the Spill,
including but not limited to a large footprint of injury around the wellhead and extending to the
southwest, as well as losses at mesophotic coral reefs located to the north and northeast of the
wellhead. The footprint of injury around the wellhead includes areas of soft bottom sediment in which
diversity of sediment-dwelling animals has been reduced (Montagna et al. 2013) and deep sea coral
habitats which have been degraded (White et al. 2012, Hsing et al. 2013, Fisher et al. 2014). Injuries to
mesophotic coral reef habitats include reduced numbers of planktivorous fish species and increased
prevalence of injured corals in the affected area compared to reference reefs that were outside the
influence of the Spill.

3.3.3 Water Column Fish and Invertebrates

The water column of the Gulf of Mexico supports a wide variety of organisms, including numerous
species of fish at different life stages (from fertilized eggs, to larvae, juveniles, and adults), as well as
many species of phytoplankton, zooplankton, and bacteria (Mann and Lazier 2006 and Lyczkowski-
Schultz et al. 2004). All of these organisms play an important ecological role, including serving as prey
for fish, invertebrates, birds, sea turtles, and marine mammals as well as cycling and transporting
nutrients between nearshore and offshore areas and between the surface and the deep sea (Felder and
Camp 2009). Many fish and invertebrate species support robust commercial and recreational fisheries.



To help understand the fate, chemical weathering, transport, and toxicity of the oil, the Trustees have
collected data to document physical and chemical water conditions in and around the spill area. These
data include currents and physical properties of the water column in the vicinity of the wellhead;
dissolved oxygen data to help assess the effect of microbial degradation of the oil and to track the fate
of the oil; and data on suspended sediments, chlorophyll concentrations, and other physical
measurements. Trustees are accounting for temporally variable surface water oiling in calculations of
exposure and injury. Concentrations of oil components are calculated for multiple depth intervals. To
help evaluate impacts to water column organisms, the Trustees have gathered and analyzed information
on the density and abundance of organisms that live in the water column, including variations in their
distribution over space and time. Animals exposed in the water column include small and large pelagic
fish, demersal fish that live near the bottom of the ocean, invertebrates, and planktonic organisms in
both the nearshore and offshore environment. Preliminary Trustee analysis suggests that tens of
thousands of square miles of surface waters were affected by oiling and that hundreds of cubic miles of
surface water may have contained petroleum compounds at concentrations associated with mortality to
sensitive aquatic organisms. This indicates that injuries to water column organisms were widespread,
both spatially and in terms of the diversity of organisms and life stages that were affected.

3.3.4 Marine Mammals

Marine mammals that reside in the Gulf of Mexico include 21 species of cetacean (whales and dolphins)
and one sirenian (manatee) (Waring et al. 2010). All are protected under the Marine Mammal Protection
Act, 16 U.S.C. §§ 1361 et seq. (MMPA). Sperm whales (Physeter macrocephalus), the West Indian
manatee (Trichechus manatus) North Atlantic right whales (Eubalaena glacialis), fin whales
(Balaenoptera physalus), and humpback whales (Megaptera novaeingliae), are listed as endangered
under the Endangered Species Act (ESA). Based on life histories and habitat preferences of these
species, and on observations of oil within marine mammal habitats, the Trustees divided marine
mammals into three functional groups for the purposes of injury assessment: oceanic marine mammals
(targeting primarily sperm whale, Bryde’s whale, striped dolphin and Risso’s dolphin), coastal dolphins,
and estuarine bottlenose dolphins.

Currently available information suggests that thousands of marine mammals were exposed to oil from
the Spill. Recently published NRDA studies (Schwacke et al. 2014) indicate the presence of adverse
health outcomes resulting from this exposure. For example, data from 2011 health studies indicate that
bottlenose dolphins in Barataria Bay (which suffered heavy and prolonged exposure to oil)
demonstrated signs of severe ill health, with many dolphins sampled in Barataria Bay given a “guarded,”
”poor” or "grave” prognosis. Symptoms included low body weight, anemia, impaired stress response,
and lung disease (Schwacke et al. 2014). These impacts are consistent with expected effects of exposure
to oil or petroleum-related chemicals reported in the literature. Data analysis for the marine mammal
assessment in the Mississippi Sound and in other areas of the Gulf of Mexico is underway, as is
collection and evaluation of data relevant to the assessment of the type and magnitude of injury to
marine mammals attributable to the Spill.



In addition to live animal studies, the Trustees are analyzing data collected from the high number of
dead stranded marine mammals (>1,300, primarily bottlenose dolphins) since 2010. These strandings
have resulted in the declaration of an Unusual Mortality Event (UME) under the Marine Mammal
Protection Act. This UME is larger and has lasted longer than any other dolphin mortality event in the
Gulf on record (Litz et al 2014). A recent publication identifies four distinct spatial and temporal
patterns within the ongoing UME, three of which occur during and after the spill and in areas exposed to
the oil (Venn-Watson et al, 2015). A UME was also declared in Texas between November 2011 and
March 2012. The body conditions of some of the dolphins from the Texas UME were similar to some of
the animals that are included in the larger Gulf UME.

The Trustees also investigated non-oil factors that may have contributed to the observed health effects
or have been causes of previous UMEs, such as disease (morbillivirus), biotoxins from harmful algal
blooms and other contaminants. Researchers have determined that these factors are unlikely to be
associated with the current UME.

Dolphins are long-lived species that are slow to mature and reproduce, and it could be many years
before the full effects of the Deepwater Horizon spill on dolphin populations are realized.

3.3.5 Sea Turtles

There are five species of sea turtles living in the Gulf of Mexico and all are listed as threatened or
endangered under the ESA: Kemp's ridley (Lepidochelys kempii), green (Chelonia mydas), leatherback
(Dermochelys coriacea), loggerhead (Caretta caretta) and hawksbill (Eretmochelys imbricata). Sea turtles
can nest on any beach with suitable conditions throughout the Gulf, from Mexico to Florida. All five
species of sea turtles are migratory and thus have a wide geographic range. Sea turtles were exposed to
oil in open water, and in Sargassum habitat, or on nesting beaches, either through ingestion of oil, direct
contact with oil, and/or inhalation of volatile oil and dispersant-related compounds. In addition,
response activities, such as collecting and burning oil at sea, skimmer operations, boom deployment,
berm construction, increased lighting at night near nesting beaches, beach cleanup operations and boat
traffic may have injured sea turtles directly or by blocking access to turtle nesting beaches and changing
their reproductive behavior.

The Trustees are using a variety of information to evaluate injuries to sea turtles, including stranding
records; response recovery operation records; aerial surveys from aircraft; analysis of open ocean areas,
including Sargassum habitat, where oceanic juvenile turtles are found; baseline turtle densities;
veterinary examination of oiled turtles; necropsies of dead turtles, including tissue analyses; studies on
the toxicological effects of oil; and analysis of nesting and hatching success. Preliminary findings include:

e More than 500 oceanic juvenile turtles were recovered during attempts to rescue sea turtles
from oil and oiled Sargassum in the summer of 2010. Most were visibly oiled. Oil was often
found within the mouth, pharynx, and esophagus in oral exams of live turtles and necropsies of
dead turtles that were visibly, externally oiled upon recovery;



e More than 2,000 sea turtles (of all life stages) were found stranded dead in the northern Gulf of
Mexico from 2010 to 2013. Causes of these strandings are being investigated.

e Broad-scale aerial surveys conducted in 2010 are yielding density, abundance, and exposure
estimates of juvenile and adult turtles in neritic waters (less than 100 m depth) that were
sighted within the footprint of surface oiling; and

e Nearly 15,000 hatchling sea turtles emerged from nests translocated from Gulf of Mexico
beaches in Florida and Alabama and were released on the Atlantic coast of Florida to prevent
exposure to oil. Sea turtles typically return to their natal beaches (the beach where they were
hatched) to nest. The effects of the translocation to the Atlantic may have disrupted this natal
homing behavior.

Sea turtles live for many decades and the full extent of impacts to the five affected species of sea turtles
may not be apparent for many years.

3.3.6 Birds

The northern Gulf of Mexico is important to a variety of birds that depend on its diverse and productive
habitats. Approximately 500 species use the northern Gulf at some point in their life cycle. The varied
habitats include beaches, mudflats, dunes, bars, bay and barrier islands, emergent (marsh) and forested
(mangrove) wetlands, and shallow bay and marine open water. Species of conservation concern and
that have regional importance using these habitats for breeding include American oystercatcher, snowy
plover, Wilson’s plover, gull-billed tern, black skimmer, reddish egret, black rail, and brown pelican.
Colonial waterbird rookery islands along the Gulf provide some of the most diverse and concentrated
bird nesting sites in the nation. The northern Gulf also supports nearly half of the southeastern
population of brown pelican. The northern Gulf of Mexico is critically important for migration and
overwintering habitat for a variety of migratory birds. In addition, Gulf Coast marshes are important to
many marsh birds, including but not limited to seaside sparrows, black rail, clapper rail, king rail, Virginia
rail, sora, least bittern, and American bittern. The Gulf Coast also supports protected bird species, such
as the piping plover and red knot, which are federally listed under the ESA. At least 70 percent of all
piping plovers winter on the shores of the Gulf of Mexico.

Seabirds, colonial waterbirds, coastal marsh birds, and shorebirds are particularly susceptible to impacts
from the oil. Oiled birds can lose the ability to fly, dive for food, or float on the water, which can lead to
drowning. Oil and dispersants interfere with the water repellency of feathers and can lead to problems
of thermoregulation (e.g., hyper- or hypothermia). In addition, birds may ingest or inhale oil while
cleaning (preening) their feathers, by consuming contaminated vegetation or prey, or by incidental
ingestion of contaminated sediment. This exposure can kill the bird, leave it susceptible to predation or
lead to long-term physiological, metabolic, developmental, and/or behavioral effects, which can in turn
lead to reduced survival and/or reproduction. Exposure to oil also can reduce the hatching of eggs and
survival of hatchlings. Examples of direct and indirect avian injury can include, but are not limited to,
mortality, productivity loss, decline in reproductive success, sub-lethal effects, and reduced body fitness
due to loss of prey resources and habitat for nest building.



The Spill injured avian resources throughout the northern Gulf through a variety of mechanisms,
including but not limited to exposure to oil, disturbance from response activities, cleaning in
rehabilitation facilities, and degradation of habitat. Approximately 8,500 live impaired and dead birds
were collected in the northern Gulf of Mexico as part of wildlife rescue and NRDA operations during and
following the Spill. These birds represent over 100 species collected in all five Gulf Coast states. Due to
the inability to search all areas and recover all affected birds, collected birds represent a fraction of the
total number of birds that were killed or impaired as a result of the Spill. Additionally thousands of
photographs were taken of birds that showed external exposure of oil on feathers. This exposure could
have potential short-term and long-term effects on individual and offspring survivorship.

The Trustees are conducting a broad spectrum of studies to fully evaluate the impact of the Spill on
avian species, including incident-specific avian toxicity studies and evaluations of potential impacts
experienced by oiled birds collected from the northern Gulf. This approach allows for controlled
laboratory testing of the oil to specifically identify adverse effects and for confirmation that these
effects are observed in oiled, wild birds.

3.3.7 Oysters

The eastern oyster (Crassostrea virginica) forms an integral component of nearshore coastal ecosystems
and local economies along the Gulf of Mexico (Eastern Oyster Biological Review Team 2007). Oysters
provide numerous ecological services to estuarine systems, including production of biomass, filtering
water to remove organic and inorganic particles, and improving water quality and clarity. Oyster reefs
provide habitat for numerous other shellfish, crabs, and finfish. Oysters are also a valuable commercial
and recreational fishery resource (Eastern Oyster Biological Review Team 2007). Oysters in the Gulf of
Mexico are present in both intertidal and sub-tidal areas (Eastern Oyster Biological Review Team 2007).
Commercial oysters are harvested from sub-tidal areas, but intertidal oysters may be important as a
source of larvae to maintain populations of both intertidal and sub-tidal oysters.

In response to the Spill, large volumes of freshwater from Mississippi River diversion structures in
Louisiana were released as part of a set of response actions designed to reduce the movement of oil into
sensitive marsh and shoreline areas. The volume and duration of the low salinity water from these
response actions adversely affected oysters. Analyses of 2010 data suggest oysters in areas affected by
lowest salinity water experienced substantial mortality in Louisiana. Oyster abundance and biomass in
2010 was low in many areas.

Oyster gametes and larvae float to the surface after spawning and remain at the surface for the early
part of their planktonic period. They can travel up to 40 miles in surface waters. Oyster eggs, sperm, and
larvae were exposed to oil and potentially dispersants through direct contact with water. PAHs are toxic
to oyster gametes, embryos, larvae, juveniles and adults and result in lethal and sub-lethal effects (e.g.,
impaired reproductive success). Intertidal adult oysters were also likely exposed to oil droplets and oil
on suspended sediment and detritus.

Fall 2010 sample results suggest oyster larvae were rare or absent in many of the samples collected
across the northern Gulf of Mexico. Oyster spat recruitment was extremely low or zero in 2010 over



large areas of subtidal oyster habitat along the northern Gulf coast. There was also low spat recruitment
through the spring and fall of 2011 and the fall of 2012.

3.3.8 Marsh and Mangrove Habitat

The high productivity of coastal marsh vegetation provides an ideal nursery ground that supports a wide
variety of finfish, shrimp, and shellfish (Mitsch and Gosselink 2007, Daily et al. 1997, Minello and Webb
1997). Many bird species are dependent on marshes for foraging, roosting and nesting, and marshes are
also critical to both migratory and wintering waterfowl (Mitsch and Gosselink 2007). The marsh edge
also serves as a critical transition between the emergent marsh and open water. This area serves as the
gateway for the movement of organisms and nutrients between intertidal and subtidal estuarine
environments. Additionally, marsh edge has been found to be the most productive area of the marsh for
many organisms (English et al. 2009).

The highly productive black mangrove (Avicennia germinans) occurs in association with smooth
cordgrass (Spartina alterniflora) in many locations of the northern Gulf of Mexico and is important for
maintaining shoreline protection and stabilization (Carlton 1974 and Massel et al. 1999). It is an
essential feeding and nursery habitat for juvenile fish such as snapper (Coleman et al. 2000 and Mumby
et al. 2004). The roots of mangroves that emerge from the water and soil provide excellent habitat for
small organisms. Some species of colonial waterbirds, such as herons, egrets, and pelicans, build nests in
mangroves and forage in the mangroves or nearby (Davis et al. 2005).

Declines in marsh vegetative health have been observed in oiled marshes relative to reference marshes.
Key measurements illustrating adverse effects of oil on marsh vegetation included reductions in live
plant cover, total vegetation cover, and above ground biomass. These effects generally are more
pronounced along the highly productive marsh edge. Moreover, shorelines with more significant oiling
tended to experience greater adverse effects.

In addition to vegetation impacts, impacts on animals that live in the marsh have been demonstrated.
For example, researchers have documented a lower abundance of Littoraria snails (a typically abundant
marsh organism that is an important source of prey in intertidal habitats) in heavily oiled areas relative
to un-oiled areas more than a year after the Spill began.

3.3.9 Beach Habitat

Beaches are vital both ecologically and economically (Schlacher et al. 2008 and United Nations
Millennium Assessment 2005). Ecologically, beaches provide habitats for numerous migratory birds,
invertebrates, and terrestrial wildlife. Organic material such as sea grass that is cast up onto the beach
by the surf, tides, and wind provides foraging opportunities and shelter for breeding and wintering
shorebirds (Dugan et al. 2003). Colonial nesting gulls, terns, and skimmers nest on open beaches. The
sand beaches of the northern Gulf Coast, including various state and federal parks, are also important
recreational destinations and tourist attractions that support local and regional economies (e.g., Parsons
et al. 2009, Mobile Area Chamber of Commerce 2010, Gulf Coast Business Council Research Foundation
2012, Houston 2013).
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Preliminary estimates indicate that about 600 linear miles of sand beach habitat were oiled as a result of
the Spill. At the peak of the Spill, beaches were oiled from Texas to the Florida Panhandle. Many of
these beaches were oiled repeatedly over an extended time period. A significant effort to remove oil
from beaches was launched across the northern Gulf of Mexico. Qiling of beaches can have a variety of
effects on the physical and biological communities of the beach and near shore habitats. Shoreline
protection and clean up related to the Spill affected biological communities as well. At least 400 miles of
oiled beaches also experienced some level of impairment due to response activities.

3.3.10 Unvegetated Nearshore Sediment

The unvegetated nearshore benthic sediments and tidal flats of the Gulf of Mexico serve as an
important and diverse habitat for many species. Crabs, shrimp, fish, shorebirds, waterfowl and
terrestrial wildlife feed on the rich populations of organisms living on and in the nearshore sediments
(e.g., McTigue and Zimmerman 1998, Perry and Mcllwain 1986, Fox et al. 2002, Gabbard et al. 2001).
This sediment-based system notably includes the major shrimp species in the Gulf of Mexico, including
white and brown shrimp (Muncy 1984, Bielsa et al. 1983, Lassuy 1983, also see www.fishwatch.gov).
Three key commercial species of crabs in the Gulf of Mexico region also are supported by sediment-
based ecosystems: blue crab, Gulf stone crab, and stone crab (Lindberg and Marshall 1984, Perry and
Mcllwain 1986, also see www.fishwatch.gov). Gulf sturgeon (threatened under ESA) also forage on the
bottom of the bays and estuaries of Florida, Alabama, Mississippi, and Louisiana, eating invertebrates
such as mollusks, worms and crustaceans (Fox et al. 2002, USFWS and NMFS 2009).

As part of the evaluation of the magnitude and extent of oil that stranded and persisted in the shoreline
and nearshore environment, nearshore sediment was sampled within one kilometer of the shoreline in
2010 and 2011. These sediment samples have been analyzed for polycyclic aromatic hydrocarbons
(PAHs) and other parameters to evaluate the potential for injury to nearshore species. Analysis of over
2,500 sediment samples has revealed the presence of PAHs in many nearshore sediments, with highest
concentrations occurring adjacent to heavily oiled vegetated shorelines. Field and laboratory toxicity
studies are being conducted to evaluate the implications of this contamination for nearshore fish and
invertebrates.

Overall, the Trustees’ assessment of injury to nearshore sediment habitat indicates that shallow water
sediments were contaminated with oil following the Spill and that the degree of contamination was
sufficient to cause a range of adverse effects on survival, reproduction, health of organisms and overall
ecosystem productivity within this important habitat.

3.3.11 Submerged Aquatic Vegetation

Submerged aquatic vegetation (SAV) refers collectively to a group of rooted plants that grows up to the
water surface. Various seagrasses grow in marine water, and other species live in fresh and brackish
habitats of the Gulf of Mexico. SAV is a highly productive habitat in the northern Gulf of Mexico which
provides food and shelter for fish, shellfish, crustaceans, and other invertebrates (Gulf of Mexico
Program 2004). It also is an important foraging habitat for sea turtles and resident and migrating birds
(USFWS 2012 and Gulf of Mexico Program 2004). It serves as nursery habitat for many species, produces
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oxygen in the water column as part of the photosynthetic process and enhances water quality by
filtering water and removing excess nutrients. SAV also stabilizes sediment and is vital to keeping barrier
islands intact (Fonseca et al. 1998, Porrier 2007).

Sampling was performed to evaluate oil exposure at a number of sites in the northern Gulf of Mexico.
Oil was detected in samples at several SAV sites, and preliminary information suggests that at least 10
square miles of SAV beds were oiled and/or adversely affected by a variety of response activities.

3.3.12 Recreational Use

The Gulf of Mexico provides a wide range of recreational opportunities to local residents and visitors
from across the nation. These include recreational fishing, boating, visiting beaches, and other activities.
The Spill resulted in closures of beaches, fishing areas, publicly owned and managed areas, and
waterways, preventing access to these areas by both local and more distant recreational users. In
addition to these direct closures, the Spill also caused some recreational users to change the type of
recreational activities they would otherwise engage in. Other users cancelled their planned recreational
visits or traveled to alternate locations because of the threat of oiling (or because of actual oiling that
did not result in beach closures), or visited oiled beaches and therefore suffered from degraded, lower
quality trips. Other coastal recreational activities would likely have been disrupted as a result of the Spill.

For each broad type of injury (shoreline use, boating/boat based fishing trips, and shore-based fishing),
Trustee experts developed a sampling and analysis plan to estimate the change in recreational use in the
assessment area resulting from the Spill. Each of these approaches is described in more detail below.
These assessment activities provide estimates of recreational use including counts of recreational users
over time and information on the type of activities in which users engaged. By comparing recreational
use during the spill period with the counts during a baseline period, and adjusting for other non-spill
related differences between the two periods, the Trustees can estimate the number of lost recreation
user days in the assessment area. In addition, the Trustees are evaluating recreational use data from a
variety of sources and surveys for determining potential impacts in other coastal areas where the data
described above are unavailable.

One major category of injury is shoreline use, which includes any recreational visitation to beach sites in
the assessment area, such as sunbathing, swimming, birding or other wildlife viewing, walking, and
running. Aerial over-flights and on-the-ground fieldwork on beaches that began in the weeks following
the Spill provide a measure of recreational use along the Gulf Coast shoreline.

Another major category of injury is boating and boat-based fishing trips, which includes any recreational
users who would have engaged in recreational fishing or pleasure boating in the assessment area during
and after the Spill period. This assessment does not include those fishing for commercial purposes since
losses to commercial enterprises are not part of an NRDA claim. Assessment teams started counting
departures at public boat ramps in the assessment area shortly after the Spill at publicly accessible sites.
As boating and boat-based fishing also occurs from non-public locations, such as backyards, private
marinas, and other sites, Trustees also conducted surveys to assess impacts upon this recreational user
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group. Together, these data collection efforts provide measures of the level and types of boating and
boat-based fishing along the coastal waters of the Gulf of Mexico.

Another major category of injury that required a significant assessment effort is shore-based fishing,
which includes fishing from beach locations as well as fishing from piers and jetties or other similar
structures. Assessment teams conducted field counts of users engaged in this activity type beginning
shortly after the Spill.

Preliminary Trustee review of recreational use data indicates that over ten million recreational user days
were lost or otherwise adversely affected by the Spill.

3.4 Use of Assessment Data to Inform Early Restoration Project Selection

Throughout the Early Restoration process, the Trustees have used preliminary results from the
assessment to inform and guide the selection of Early Restoration projects. As noted above, the
assessment work to date clearly demonstrates areas of extensive oiling of coastal and nearshore
habitats from Texas to the Florida Panhandle. Preliminary results also make clear that the oiling has had
significant adverse impacts on coastal and nearshore habitats, including species using the open Gulf of
Mexico. In addition, initial results from the Trustees’ assessment clearly show that oiling caused very
large reductions in coastal recreation from Texas to Florida. Analysis of recreational data assembled by
the Trustees indicates that more than 10 million user-days of beach, fishing and boating activity were
lost due to the spill.

Early Restoration reflects the Trustees’ programmatic approach to focus on injury categories for which
the nature of the adverse impacts is reasonably well understood. Once the Trustees’ assessment is
complete, a final damage assessment and restoration plan will be developed to address all assessed
injuries and losses, taking into account any Offsets provided by the Early Restoration program.

3.5 References

Benton, L., J.S. Brown, L. Cook, and S. Mudge (2011) Tracking Qil Samples from The MC252 Deepwater
Horizon Incident along The Louisiana/Texas Coastlines. International Qil Spill Conference
Proceedings: March 2011, Vol. 2011, No. 1, pp. abs386.

Bielsa, L. M., W. H. Murdich, and R. F. Labisky. 1983. Species profiles: Life histories and environmental
requirements of coastal fishes and invertebrates (south Florida ) -- pink shrimp. U.S. Fish Wild.
Serv. FWS/OBS-82111.17. I11.S. Hr:NY Corps of Engineers, TR EL-82-4. 21 pp.

Brette, F., B. Machado, C. Cros, JP Incardona, NL Scholz, BA Block. 2014. Crude Oil Impairs Cardiac
Excitation-Contraction Coupling in Fish Science 343, 772 DOI: 10.1126/science.1242747

Camilli, R., C.M. Reddy, D.R. Yoerger, B.A.S. Van Mooy, M.V. Jakuba, J.C. Kinsey, C.P. MclIntyre, S.P. Sylva,
and J.V. Maloney. 2010. Tracking hydrocarbon plume transport and biodegradation at
Deepwater Horizon. Science 33:201-204.

13



Carlton, J.M. 1974. Land-building and Stabilization by Mangroves. Environmental Conservation.

1(4):285-294.
Coleman, F.C,, C.C. Koenig, G.R. Huntsman, J.A. Musick, A.M. Eklund, J.C. McGovern, G.R. Sedberry, R.W.
Chapman, and C.B. Grimes. 2000. Long-lived Reef Fishes: The Grouper-Snapper Complex. 25(3).

Daily, GC, SE Alexander, PR Ehrlich, LH Goulder, J Lubchenco, PA Matson, HA Mooney, S Postel, SH
Schneider, D Tilman, and GM Woodwell. 1997. Ecosystem services: Benefits supplied to human

societies by natural ecosystems. Issues in Ecology 2:1-18.

Davis, S.M., D.L. Childers, J.J. Lorenz, H.R. Wanless, and T.E. Hopkins. 2005. A Conceptual Model of
Ecological Interactions in the Mangrove Estuaries of the Florida Everglades. Wetlands.

25(4):832-842.
Dugan, J. E., D. M. Hubbard, M. D. McCrary and M. O. Pierson. 2003. The Response of Macrofauna
Communities and Shorebirds to Macrophyte Wrack Subsidies on Exposed Sandy Beaches of

Southern California. Estuarine, Coastal and Shelf Science 58: 25-40.

Eastern Oyster Biological Review Team. 2007. Status review of the eastern oyster (Crassostrea virginica).
Report to the National Marine Fisheries Service, Northeast Regional Office. February 16, 2007.
NOAA Tech. Memo. NMFS F/SP0-88, 105 p.

English, E.P, C.H. Peterson, and C.M. Voss. 2009. Ecology and Economics of Compensatory Restoration.
Coastal Response Research Center. NOAA and the University of New Hampshire.

Felder, D.L. and D.K. Camp. 2009. Gulf of Mexico: origin, waters, and biota-Volume I, Biota. College

Station, Texas: Texas A&M University Press.

Fisher, CR., H. Roberts, E. Cordes, and B. Bernard. 2007. Cold seeps and associated communities of the

Gulf of Mexico. Oceanography 20-4: 68 — 79.
Fisher, CR., P.Y. Hsing, C.L. Kaiser, D.R. Yoerger, H.H. Roberts, W.W. Shedd, E.E. Cordes, T.M. Shank, S.P.
Berlet, M.G. Saunders, E.A. Larcom, and J.M. Brooks. 2014. Footprint of Deepwater Horizon
blowout impact to deep water coral communities. Proceedings of the National Academy of

Sciences of the United States of America 111(32):11744-11749. Available online at:
http://www.pnas.org/content/111/32/11744.

Fonseca, M.S., W.J. Kenworthy, and G.W. Thayer. 1998. Guidelines for the conservation and restoration
of seagrasses in the United States and adjacent waters. NOAA Coastal Ocean Program Decision

Analyses Series No. 12. November.
Fox, D.A., J.E. Hightower, and F.M. Parauka. 2002. Estuarine and nearshore marine habitat use by Gulf
sturgeon from the Choctawhatchee River system, Florida. American Fisheries Society

Symposium 00:19-34.

14



Gabbard, C., G. Sprandel, and D. Cobb. 2001. Home range analysis of shorebirds wintering along the Gulf
of Mexico, Florida, USA. Wader Study Group Bulletin 96:79-85.

Grassle, J. Frederick. 1991. Deep sea benthic biodiversity. BioScience 41(7):464-469.

Gulf Coast Business Council Research Foundation. 2012. Mississippi Gulf Coast Regional Brief, First
Quarter 2012. 28 March. Available at <http://www.msgcbc.org/research>.

Gulf of Mexico Program. 2004. Seagrass Habitat in the Northern Gulf of Mexico: Degradation,
Conservation and Restoration of a Valuable Resource. U.S. Environmental Protection Agency,
855-R-04-001.

Houston, J.R. 2013. The economic value of beaches — A 2013 update. Shore & Beach 81(1):3-11.

Hsing P-Y, B Fu, E.A. Larcom, S.P. Berlet, T.M. Shank, A.F. Govindarajan, A.J. Lukasiewicz, P.M. Dixon, and
C.R. Fisher. 2013. Evidence of lasting impact of the Deepwater Horizon oil spill on a deep Gulf of
Mexico coral community. Elementa Science of the Anthropocene.

Incardona, J.P., Gardner, L.D., Linbo, T.L., Swarts, T.L., Esbaugh, A.J., Mager, E.M., Stieglitz, J.D., French,
B.L., Labenia, J.S., Laetz, C.A,, Tagal, M., Sloan, C.A,, Elizur, A., Benetti, D.D., Grosell, M., Block,
B.A., and Scholz, N.L. (2014). Deepwater Horizon crude oil toxicity to the developing hearts of
large predatory pelagic fish. Proceedings of the National Academy of Sciences, In press.

Lassuy, D. R. 1983. Species profiles : Life histories and environmental requirements (Gulf of Mexico) --
brown shrimp. U.S. Fish and Wildlife Service, Division of Biological Services. FWSIOBS-82/11.1.
U.S. Army Corps of Engineers, TR EL-82-4. 15 pp.

Lindberg, W.J., and M.J. Marshal 1. 1984. Species profiles: Life histories and environmental requirements
of coastal fishes and invertebrates (south Florida )--stone crab. U.S. Fish Wildlife Service.
FWS/0OBS-82/11.21. U.S. Army Corps of Engineers, TR EL-82-4. 17 pp.

Lyczkowski-Shultz J, D.S. Hanisko, K.J. Sulak, G.D. Dennis IIl. 2004. Characterization of Ichthyoplankton
within the U.S. Geological Survey’s Northeastern Gulf of Mexico Study Area -Based on Analysis
of Southeast Area Monitoring and Assessment Program (SEAMAP) Sampling Surveys, 1982—
1999. NEGOM Ichthyoplankton Synopsis Final Report. U.S. Department of the Interior, U.S.
Geological Survey, USGS SIR-2004-5059. Available at:
http://fl.biology.usgs.gov/coastaleco/NEGOM-Ichthyoplankton-Rept/title_page/title_page.html.

MacDonald, I.R. and C.R. Fisher. 1996. Life without light. Nat. Geo. ct:313-323.

Mann, K.H. and J.R.N. Lazier. 2006. Dynamics of Marine Ecosystems: Biological-Physical Interactions in
the Oceans, Third Edition. Blackwell Publishing, Massachusetts.

15



Mager E.M., Esbaugh, A.J., Stieglitz, J.D., Hoenig, R., Bodinier, C., Incardona, J.P., Scholz, N.L., Benetti,
D.D., and Grosell, M. (2014). Acute embryonic or juvenile exposure to Deepwater Horizon crude
oil impairs the swimming performance of mahi mahi (Coryphaena hippurus). Submitted.

Massel, S.R., K. Furukawa, and R.M. Brinkman. 1999. Surface wave propagation in mangrove forests.
Fluid Dynamics Research. 24(4).

McTigue, T.A. and R.J. Zimmerman. 1998. The use of infauna by juvenile Penaeus aztecus ives and
Penaeus setiferus. Estuaries 21(1):160-175.

Middlebrook, AM, Murphy, DM, Ahmadova, R, Atlasc, EL, Bahreinia, R, Blaked, DR, Brioudea, J,
deGouwa, JA, Fehsenfeld, FC,, Frosta,GJ, Holloway, JS, Lacka,DA., Langridgea, JM, . Luebe RA,
McKeen SA, Meaghera JF, Meinardid, S, Neumana,JA, Nowaka,JB, Parrisha, DD,

Peischla,], Perringa, AE,. Pollack IB, Roberts JM, Ryerson TB, Schwarz JP, Spackman,J R,
Warneke, C, Ravishankaraa, AR. 2012. Air Quality Implications of the Deepwater Horizon Oil
Spill. PNAS December 11, 2012 volume 109 number

50. www.pnas.org/cgi/doi/10.1073/pnas.111005210820280-20285

Minello, T.J. and J.W. Webb. 1997. Use of natural and created Spartina alterniflora salt marshes by
fishery species and other aquatic fauna in Galveston Bay, Texas, USA. Marine Ecology Progress
Series. 151:1-3.

Mitsch, W.J. and J.G. Gosselink. Wetlands. 4th ed. New Jersey: John Wiley & Sons, Inc., 2007.

Mobile Area Chamber of Commerce. 2010. Mobile Bay: ON the Water. On the Move. An economic
overview.

Montagna, P.A., J.G. Baguley, C. Cooksey, |. Hartwell, L.J. Hyde, J.L. Hyland, R.D. Kalke, L.M. Kracker, M.
Reuscher, A.C.E. Rhodes. 2013. Deep-Sea Benthic Footprint of the Deepwater Horizon Blowout.
PLOS One. Available online at:
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0070540. August 7.

Mumby, P.J., AJ. Edwards, J.E. Arias-Gonzdlez, K.C. Lindeman, P.G. Blackwell, G. Gall, M.I. Gorczynska,
A.R. Harborne, C.L. Pescod, H. Renken, C.C.C. Wabnitz, and G. Llewellyn. 2004. Mangroves
enhance the biomass of coral reef fish communities in the Caribbean. Nature. 427: 533-536.

Muncy, R. J. 1984. Life histories and environmental requirements of coastal fishes and invertebrates
(Gulf of Mexico)-- white shrimp. U.S. Fish Wildl. Serv. FWS/0OBS-82/11.20. 1J.S. Army Corps of
Engineers, TR EL-8?-4. 19 pp.

Occupational Health and Safety Administration (OSHA). 2014. OSHA Exposure Assessment Onshore and
Offshore in the Deepwater Horizon Qil Spill Response. Available at:
https://www.aiha.org/localsections/html|/NTS/OSHA%20Update%20Exposure%20Assessment%
200nshore%20and%200ffshore%20in%20the%20Deepwater%20Horizon%200il1%20Spill%20Res

ponse Final.pdf.

16


http://www.pnas.org/cgi/doi/10.1073/pnas.1110052108
http://www.pnas.org/cgi/doi/10.1073/pnas.1110052108
https://www.aiha.org/localsections/html/NTS/OSHA%20Update%20Exposure%20Assessment%20Onshore%20and%20Offshore%20in%20the%20Deepwater%20Horizon%20Oil%20Spill%20Response_Final.pdf
https://www.aiha.org/localsections/html/NTS/OSHA%20Update%20Exposure%20Assessment%20Onshore%20and%20Offshore%20in%20the%20Deepwater%20Horizon%20Oil%20Spill%20Response_Final.pdf
https://www.aiha.org/localsections/html/NTS/OSHA%20Update%20Exposure%20Assessment%20Onshore%20and%20Offshore%20in%20the%20Deepwater%20Horizon%20Oil%20Spill%20Response_Final.pdf

Operational Science Advisory Team (OSAT) Unified Area Command. 2010. Summary report for sub-sea
and sub-surface oil and dispersant detection: Sampling and monitoring. December 17.

Parsons, G.R., A.K. Kang, C.G. Leggett, and K.J. Boyle. 2009. Valuing beach closures on the Padre Island
National Seashore. Marine Resource Economics 24:213-235.

Perry, H.M., and T.D. Mcllwain. 1986. Species profiles : Life histories and environmental requirements of
coastal fishes and invertebrates (Gulf of Mexico)--blue crab. U.S. Fish Wildlife Serv. Biol. Rep.
82(11.55). U.S. Army Corps of Engineers, TR EL-82-4. 21pp.

Porrier, M.A. Statewide summary for Louisiana. 2007. In: Handley, L., Altsman, D., and DeMay, R., eds.
Seagrass Status and Trends in the Northern Gulf of Mexico: 1940-2002: U.S. Geological Survey
Scientific Investigations Report 2006—-5287, 267 p.

Schlacher, T.A,, D.S. Schoeman, J. Dugan, M. Lastra, A. Jones, F. Scapini and A. McLachlan 2008. Sandy
beach ecosystems: key features, sampling issues, management challenges and climate change
impacts. Marine Ecology 29: 70-90.

Schwacke, Lori H., et al. 2014. Health of Common Bottlenose Dolphins (Tursiops truncatus) in Barataria
Bay, Louisiana, Following the Deepwater Horizon Qil Spill. Environ. Sci. Technol., 2014, 48 (1), pp
93-103. http://pubs.acs.org/doi/pdf/10.1021/es403610f.

United Nations Millennium Assessment. 2005. Ecosystems and Their Service. In: Ecosystems and Human
Well-being, A Framework for Assessment. Washington, DC., Island Press.

USFWS (U.S. Fish and Wildlife Service). 2012. Green Sea Turtle (Chelonia mydas). Fact sheet. Available 19
July 2013 at <http://www.fws.gov/northflorida/seaturtles/turtle%20factsheets/PDF/Green-Sea-
Turtle.pdf>.

USFWS and NMFS (U.S. Fish and Wildlife Service and National Marine Fisheries Service). 2009. Gulf
sturgeon (Acipenser oxyrinchus desotol). 5-Year Review: Summary and Evaluation. September.

Waring G, Josephson E, Maze.-Foley K, and Rosel P. 2010. U.S. Atlantic and Gulf of Mexico Marine
Mammal Stock Assessments -2010. NOAA Technical Memorandum NMFSNE -219. 606 pp.

White, H.K., P.Y. Hsing, W. Cho, T.M. Shank, E.E. Cordes, A.M. Quattrini, R.K. Nelson, R. Camilli, A.W.
Demopoulos, C.R. German, J.M. Brooks, H.H. Roberts, W. Shedd, C.M. Reddy, and C.R. Fisher.
2012. Impact of the Deepwater Horizon oil spill on a deep-water coral community in the Gulf of
Mexico. Proc Natl Acad Sci USA 109(50):20303-20308. Available online at:
http://www.pnas.org/content/early/2012/03/23/1118029109.full.pdf. March 27.

17


http://pubs.acs.org/doi/pdf/10.1021/es403610f

Chapter 4: Introduction to Proposed Phase IV

Early Restoration Projects

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

4.10 Potential Cumulative Impacts
4.11
4.12 Other NEPA Considerations

Overview of Proposed Phase IV Early Restoration Projects.......ccccccuvveeeeeieeccciiieeee e ecccirieeeee e,
Organization and Content of Proposed Phase IV Project Chapters ........cccocvveeeecveeeeccineeeecnneenn,
Offsets Estimation MethodOlOZIeS.......uviiieiiiiiiieee e e e e aaree s
Habitat Equivalency Analysis (HEA) and Resource Equivalency Analysis (REA) ........ccccceeevveeenns
MONELIZEA OFfSEES .eeuetieiiie ittt ettt sab e s ae e e sab e sbe e e sareesneeesaneas
IVIONIEOTINEG ..ttt et e e ettt e e e e e st e bt e e e e e s e s aabbabeeeeeeseanssbeeeeeeeesaannsssaeeeessansnns
Consistency with Project Evaluation Criteria ......cceeeveeiieiiiiiiee e
Environmental CoOMPlIANCE ....couviiii it e et e e e et e e e e e bae e e senbaee e senbaeeeeans
Overview Summary of Proposed Phase IV Early Restoration Projects........ccccceeevcvveeeccvveeeecnnnnn.

4.9.1  Texas ROOKEIY ISIaNdS ......ccccuiiiieiiiie ettt e e e e e sra e e e e ae e e e eaaaeeeeas

4.9.2 Restoring Living Shorelines and Reefs in Mississippi Estuaries ......c.ccccccvvevvciveeeiicvvennnn.

4.9.3 Bike and Pedestrian Use Enhancements at Davis Bayou, Mississippi District,

Gulf Islands National SEAShOre ......c..coiuiiiiiiieiieee e
4.9.4 Bon Secour National Wildlife Refuge Trail Enhancement Project, Alabama................
4.9.5 Osprey Restoration in Coastal Alabama .........cccocviiiiiiiiiii i
4.9.6 Point aux Pins LiviNg SNOEliNe ......ueiiiiiiiiicies ettt
4.9.7 Shell Belt and Coden Belt Roads Living Shoreling........cccccvvcuvieiiiiiieiinciiee e
4.9.8 Seagrass Recovery Project at Gulf Islands National Seashore, Florida District ............
4.9.9 Sea Turtle Early RESTOration .....cc.ueeeeiiieiiiciiee ettt et e e et e e e e ebae e e senraeeeenes

4.9.10 Pelagic Longline Bycatch Reduction Project .......cccceeeiveeeieiieeccciieeecciiee et

Phase IV Proposed Projects Cumulative Impacts Methodology .........ccoeecvveeeiecieiiiccieee e

4.12.1 Unavoidable AdVerse IMPacts .......cecicciieiiiiie et e e serre e e seataee s seataeeeeans

4.12.2 Relationship Between Short-Term Uses of the Human Environment and the

Maintenance and Enhancement of Long-Term Productivity.........cccccveiviiiiiiriieneennnee.

4.12.3 Irreversible and Irretrievable Commitment of RESOUIrCeS .........uvvveeieviiiiviiiiieeeeeeeeeeinen,



4.12.4 Climate Change and NEPA
4.13 Adoption of Existing NEPA Analyses

4.14 References....cccoeevvveeeveiveveeeeeeiennnn.



4.1 Overview of Proposed Phase IV Early Restoration Projects

This chapter provides introductory, overview information about the Phase IV Early Restoration projects
that are proposed for implementation by the Trustees. The Trustees anticipate that additional projects
will be proposed and approved as the Early Restoration process continues. As noted throughout this
document, Early Restoration actions are not intended to provide the full extent of restoration needed to
make the environment and the public whole for the injuries to natural resources caused by the Spill.
Furthermore, after injury assessment activities are complete, there will be additional opportunities for
consideration of restoration projects as the NRDA claim development and restoration planning
processes move forward. Throughout the restoration process, public input and comment will be
considered.

The remainder of this chapter provides:

e A summary of proposed Phase IV projects;

e A general description of the methodologies used to estimate Offsets for the projects;
e A general description of the monitoring planned for the proposed projects;

e A general description of the Trustees’ approach to environmental compliance; and

o A brief overview of each proposed project.

Detailed information about each project, as well as project-specific information on affected
environments and analyses of environmental consequences, is provided in the project-specific Chapters
5-14.

Table 4-1 lists the ten proposed Phase IV projects, identifies the state(s) in which each is located or
proximate, identifies the implementing Trustee(s), lists the proposed project cost, and relates each
project back to the programmatic Early Restoration project type(s) listed in Chapter 1 and described in
the Final Phase Ill ERP/PEIS.

The Trustees are proposing ten Phase |V Early Restoration projects totaling approximately $134 million
in estimated project costs. Ecological projects comprise $126.2 million (94%) of this total, and
recreational projects comprise the remaining $7.5 million (6%). Overview information concerning all of
the proposed projects is presented below.



Table 4-1. Proposed Phase IV Early Restoration Projects

IMPLEMENTING
PROJECT TITLE LOCATION TRUSTEE(S) COST PROJECT TYPE"
Texas Rookery Islands TX TX Trustees, DOI | $20,603,770 |Restore and Protect Birds
Restore Living Shorelines and Restore Oysters Protect Shorelines and Reduce
T . MS MS $30,000,000 )
Reefs in Mississippi Estuaries Erosion
Bike and Pedestrian Use .
. Enhance Public Access to Natural Resources for
Enhancements at Davis Bayou, 2 . .
o MS DOI $6,996,751 |Recreational Use; Enhance Recreational
Mississippi District, Gulf .
. Experiences
Islands National Seashore
. . Enhance Public Access to Natural Resources for
Bon Secour National Wildlife . .
. ) Recreational Use; Enhance Recreational
Refuge Trail Enhancement AL DOI $545,110 . ]
i Experiences; Promote Environmental and
Project, Alabama . .
Cultural Stewardship, Education and Outreach
Osprey Restoration In Coastal .
AL AL $45,000 Restore and Protect Birds
Alabama
Point aux Pins Living Shoreline AL AL $2,300,000 |Protect Shorelines and Reduce Erosion
Shell Belt and Coden Belt . .
o . AL AL $8,050,000 |Protect Shorelines and Reduce Erosion
Roads Living Shoreline
Seagrass Recovery Project at .
. 2 Restore and Protect Submerged Aquatic
Gulf Islands National Seashore, FL DOI $136,700 .
. L Vegetation
Florida District
Sea Turtle Early Restoration Gulf-wide NOAA, TX $45,000,000 |Restore and Protect Sea Turtles
Trustees, DOI
Pelagic Longline Bycatch
€ . € . ¥ Gulf-wide NOAA $20,000,000 |Restore and Protect Finfish and Shellfish
Reduction Project
Total | $133,677,331

! Relevant project type from the Trustees’ preferred programmatic alternative (see Chapter 5 of the Final Phase IIl ERP/PEIS).
> These proposed projects would be implemented on federally managed lands and managed by DOI.

4.2 Organization and Content of Proposed Phase IV Project Chapters

Chapters 5-14 provide information and analysis related to the proposed Phase IV projects. Each project-
specific chapter begins with a general description of the project and relevant background information,
followed by: 1) a discussion of the project’s consistency with project evaluation criteria; 2) a description
of planned performance criteria, monitoring and maintenance; 3) a description of the type and quantity
of Offsets BP would receive if the project is selected for implementation; and 4) information about
estimated project costs.

Following this project information is a project-specific environmental assessment, which provides
information specific to each project’s affected environment and analysis of anticipated environmental
consequences for the individual, proposed projects. The Trustees chose to analyze each project
separately under NEPA because each project has independent utility from other proposed Phase IV




projects and are not connected actions.” Each of the proposed projects is consistent with project types
identified and evaluated in the Trustees’ programmatic alternatives (see Final Phase Il ERP/EIS).
Chapters 5 through 14 describe the environmental consequences, or effects, of implementing proposed
Phase IV projects on the physical, biological, and human environment described in Chapter 2. To
identify those resources that could be significantly impacted by the proposed alternatives and actions,
appropriate definitions of impacts must first be identified. Appendix D provides guidelines for resource-
specific definitions for determining effects of individual planned actions. These definitions were also
included and described in the Final Phase IIl ERP/PEIS. As part of this effort, these chapters evaluate
cumulative impacts of these projects. The Sections 4.10 and 4.11 provide detail pertaining to the general
approach to identifying cumulative impacts.

4.3 Offsets Estimation Methodologies

The Trustees used three primary methods to estimate Offsets for Early Restoration projects: Habitat
Equivalency Analysis (“HEA”), Resource Equivalency Analysis (“REA”), and monetized estimates of
project benefits. A general overview of each of these methods is provided below. Table 4-2 provides
information about the type(s) of Offsets negotiated with BP for each project. More detailed information
about estimated Offsets for each proposed project can be found in Chapters 5-14 and Appendix C of this
document.

The methods used to estimate Offsets for Early Restoration projects were implemented pursuant to the
Framework Agreement and are based on the expected benefits for each project. In the context of Early
Restoration under the Framework Agreement, the Trustees used the best information and
methodologies available to judge the adequacy of proposed Early Restoration actions relative to OPA
regulatory evaluation standards (see 15 C.F.R. § 990.54(a)), while determining that the agreements
reached with BP under the Framework Agreement were also fair, reasonable, and in the public interest.
It is important to note that, under the Framework Agreement, neither the amount of the Offsets nor the
methods of estimation used in analyzing any project are a precedent for assessing the gains provided by
any other projects either during the Early Restoration process in the assessment of total injury, or in the
comprehensive restoration planning process for the Spill.

In the future, the Trustees will apply these Early Restoration Offsets against the Trustees’ total
assessment of BP’s NRD liability, consistent with the project stipulations and the Framework Agreement.

! NEPA provides that actions that are connected or dependent on other actions must be analyzed together in one NEPA
analysis. Actions are considered connected if: (1) they automatically trigger other actions which may require an EIS(s), (2) they
cannot or will not proceed unless other actions are taken previously or simultaneously, or (3) they are interdependent parts of
a larger action and depend on the larger action for their justification. The Phase IV projects do not fit the description of
connected actions in 40 C.F.R. § 1508.25. First, to the best of the Trustees’ knowledge, none of the projects would
automatically trigger other actions which may require an EIS(s). Second, each of the project’s performance does not depend on
the previous or simultaneous performance of any other Phase IV action. Third, the projects are not an interdependent part of a
larger Phase IV action.



Table 4-2. Proposed Phase IV Early Restoration Projects: Offset Types

PROJECT LOCATION OFFSET"
Texas Rookery Islands X Pelican, gull, sandwich and royal terns and wading bird years
Restoring Living Shorelines and Reefs in MS Salt Marsh Habitat; benthic Secondary Productivity
Mississippi Estuaries
Bike and Pedestrian Use Enhancements at Recreational use
Davis Bayou, Mississippi District, Gulf Islands Ms?
National Seashore
Bon Secour National Wildlife Refuge Trail 2 Recreational use
. AL
Enhancement Project, Alabama
Osprey Restoration In Coastal Alabama AL Piscivorous raptor bird years
Point aux Pins Living Shoreline AL Salt Marsh Habitat; Benthic Secondary Productivity
Shell Belt and Coden Belt Roads Living AL Salt Marsh Habitat; Benthic Secondary Productivity
Shoreline
SNZiigcl)’?]:T ?::::::Zi ':2:’?;; :;Sth:lcftlslands FL? Submerged aquatic vegetation habitat
Sea Turtle Early Restoration Gulf-wide Adult reproductive equivalents for Kemp’s ridley sea turtles,
green sea turtles and loggerhead sea turtles
Pelagic Longline Bycatch Reduction Project Gulf-wide Kilograms of fish biomass; adult do!phin mqrtalities avoided;
leatherback sea turtle adult mortalities avoided

! Offset Types indicated in this table provide general information about Offsets, for overview purposes only. Important,
detailed information about Offsets is provided in project-specific write-ups included in Chapters 5-14.
’ These proposed projects would be implemented on federally managed lands and managed by DOI.

4.4 Habitat Equivalency Analysis (HEA) and Resource Equivalency
Analysis (REA)

HEA and REA are methods commonly used in natural resource damage assessments. HEA is used to
quantify changes in ecological services on a habitat basis (e.g., acres of marsh habitat) whereas REA is
used to quantify changes in ecological services in resource specific units (e.g., birds, oysters, etc.).
When HEA or REA is used to estimate restoration credits, anticipated ecological benefits resulting from
the proposed activity often are expressed in units that reflect the present (current) value over a
project’s lifespan. For purposes of the proposed Early Restoration projects included in this document,
the Trustees expressed HEA-estimated Offsets as “discounted service acre years” (”DSAYs”)3 of the
specific habitat types to be restored. For example, the Trustees estimated the present value of Offsets
associated with a proposed Early Restoration project focused on primary dune restoration in terms of
“primary dune DSAYs.”

REA-estimated benefits are expressed in resource-specific units, rather than on a habitat basis. For
example, the Trustees estimated the present value of Offsets associated with Early Restoration projects

2 Examples of ecological services include biological diversity, nutrient cycling, food production for other species, habitat
provision, and other services that natural resources provide for each other.

* 1 “DSAY” = the discounted (to a specified base year) services provided by one acre of habitat for one year.




focused on construction of living shorelines in terms of discounted kilogram years (DKg-Y) of benthic
secondary productivity (in addition to a habitat credit for living shorelines projects, estimated as DSAYs
of salt marsh habitat).4

The Trustees considered a variety of project-specific factors when applying HEA and REA methods to
estimate the ecological benefits of restoration projects, including, but not limited to:

e The date at which ecological services from a restoration project are expected to begin to accrue;

e The rate of ecological service accrual over time;

e The time period over which ecological services would be provided;

e The quantity and quality of ecological services provided by the restored habitat or resource
relative to those not affected by the Spill; and

e The size of the restoration action.

HEA- and REA-based Offsets negotiated by the Trustees and BP use 2010 (the year of the Spill) as the
base year and a 3.0 percent annual discount rate for calculation of present values.” For each of the
proposed Phase IV ecological Early Restoration projects, the Trustees and BP either agreed to:

e A primary Offset;

e A primary Offset, plus specified agreements on methods for converting Offset units if needed to
better match units ultimately used in the Trustees’ final assessment of injury;

e A primary Offset to be applied against a specified injury, and a secondary Offset to be applied
only if the primary Offsets are in excess of the injury ultimately determined and quantified in
the Trustees’ final assessment of injury; or

e More than one Offset, reflecting project-specific evaluation of the types of benefits expected to
be generated by a particular project.

Detailed information about Offsets negotiated for each proposed Phase IV Early Restoration project is
provided in subsequent chapters and Appendix C of this document.

4.5 Monetized Offsets

The expected benefits of some restoration projects can be monetized, or expressed in terms of the
dollar value of expected benefits to the public, rather than in terms of ecological gains. As with HEA and
REA, monetization approaches are used to estimate Offsets over a restoration project’s expected
lifespan. For this Draft Phase IV ERP/EA, the Trustees used a monetizing approach to estimate Offsets for
proposed recreational use projects designed to achieve a range of goals, including:

%1 “DKG-Y” = the discounted (to a specified base year) kilograms of biomass generated by the project in one year, reflecting the
expected survival and growth of that biomass during that year.

> It is standard practice to use a 3.0 percent annual discount rate for this type of analysis; please see (NOAA 1999) for a detailed
discussion of the basis for its use.



e Enhancing public access to natural resources for recreational use;
e Enhancing recreational experiences; and/or
e Promoting environmental and cultural stewardship, education and outreach.

More specifically, the Trustees relied on a benefit-to-cost ratio (“BCR”) approach to estimate Offsets for
the proposed Phase IV Early Restoration recreational use projects. This approach uses existing economic
literature and preliminary estimates of project inputs (see below for additional detail) to develop BCRs
representing average benefit-to-cost ratios. For example, a project with an estimated cost of $10 and a
BCR of 2.0 would be assighed a monetized Offset of $20. This monetized Offset would later be applied to
monetized estimates of recreational use losses attributable to the Spill.

Estimated project inputs considered by Trustees as part of the process for developing BCRs for
recreational use losses include, but are not limited to:

e The number of participants expected to benefit from each project;

e The benefit these individuals are expected to derive from a new experience or enhanced
experience;

e The time frame over which the benefits would be provided, in terms of both start date as well as
expected duration of benefits; and

e The discount rate used to calculate the present value of future benefits (3.0 percent, expressed
in 2010 dollars).

The BCR is applied to the amount of Early Restoration funds that are provided by BP for a project, but
not to funds provided from other sources.

The Trustees and BP agreed to apply a BCR 2.0 to the proposed Phase |V recreational use projects. Thus,
proposed projects would provide BP with a monetized Offset equal to 2.0 times the project funding
provided by BP, to be applied against monetized injuries to recreational use arising from the Spill.

4.6 Monitoring

NRDA regulations call on Trustees, when developing a restoration plan under OPA, to establish
restoration objectives that are specific to the injuries (15 C.F.R. § 990.55(b)(2)). These objectives should
clearly specify the desired project outcome, and the performance criteria by which successful
restoration under OPA will be determined (15 C.F.R. § 990.55(b)(2)). The monitoring component of a
restoration plan is further described in 15 C.F.R. § 990.55(b)(3).

A brief overview of the monitoring for the proposed Phase IV projects is also provided in the
“Performance Criteria Monitoring and Maintenance” sections of project-specific Chapters 5-14. The
monitoring plans for each of the proposed projects are provided in Appendix B of this document. These
plans were designed to evaluate the effectiveness of each of the proposed restoration actions in
meeting the restoration objectives and to assist in determining the need for corrective actions, if
applicable. As applicable, these plans contain information on restoration objectives, performance
criteria, specific monitoring actions to be taken or data to be collected, and expected monitoring
timelines. While the Trustees intend to strive for consistency in performance monitoring parameters,
frequency, and duration for similar project types, flexibility in monitoring design is necessary to account
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for inherent differences between restoration projects. The monitoring plans for most projects will be
refined as project siting and/or designs are finalized. In addition, for those projects that would include
biological and structural sampling in the natural environment, the specifics regarding sampling
techniques, timing, frequency, and locations could be modified in order to evaluate the established
performance criteria.

4.7 Consistency with Project Evaluation Criteria

Chapters 5-14 of this document provide project-specific information addressing each project’s
consistency with project evaluation criteria. These criteria are summarized below for reference.

The following evaluation criteria are from the OPA regulations (15 C.F.R. § 990.54):

e The cost to carry out the alternative;

e The extent to which each alternative is expected to meet the Trustees’ goals and objectives in
returning the injured natural resources and services to baseline and/or compensating for
interim losses (the ability of the restoration project to provide comparable resources and
services; that is, the nexus between the project and the injury is an important consideration in
the project selection process);

o The likelihood of success of each alternative;

e The extent to which each alternative will prevent future injury as a result of the incident, and
avoid collateral injury as a result of implementing the alternative;

e The extent to which each alternative benefits more than one natural resource and/or service;
and

o The effect of each alternative on public health and safety.

If the Trustees conclude that two or more alternatives are equally preferable, the most cost-effective
alternative must be chosen (15 C.F.R. § 990.54(b)).

The Framework Agreement states Early Restoration projects are to meet all of the following criteria:

e Contribute to making the environment and the public whole by restoring, rehabilitating,
replacing, or acquiring the equivalent of natural resources or services injured as a result of the
Spill, or compensating for interim losses resulting from the incident;

e Address one or more specific injuries to natural resources or services associated with the
incident;

e Seek to restore natural resources, habitats, or natural resource services of the same type,
quality, and of comparable ecological and/or recreational use value to compensate for identified
resource and service losses resulting from the incident;

e Are not inconsistent with the anticipated long-term restoration needs and anticipated final
restoration plan; and

e Are feasible and cost-effective.

In addition, the introductions to Chapters 5-14 include additional, Trustee-specific information about
their Early Restoration project screening process, beyond the general project screening information



provided in Chapter 1, as applicable. Finally, to limit repetition in the discussion of OPA regulation’s
evaluation standards in the project information portions of Chapters 5-14, the Trustees note that:

e The potential of each proposed project to cause collateral injury (15 C.F.R. § 990.54(a)(4)) is
evaluated and that analysis is informed by each proposed project’s environmental consequence
analysis; and

e The potential impact of each proposed project on public health and safety (15 C.F.R. §
990.54(a)(6)), is addressed by each proposed project’s environmental consequence analysis
where applicable for individual projects.

4.8 Environmental Compliance

Chapters 5-14 of this document provide detailed information and OPA and NEPA analyses for each
proposed Phase IV Early Restoration project, its expected environmental consequences and its
consistency with the Final Phase Il ERP/PEIS. In addition, coordination and reviews to ensure
compliance with a variety of other legal authorities potentially applicable to the proposed Phase IV Early
Restoration projects have been initiated. While many of these reviews are in process and some may not
be finalized before selection decisions on the proposed projects and the Final Phase IV ERP/EA are
issued, progress to date suggests that all the proposed projects would be able to meet permitting and
other environmental compliance requirements and that all projects would be implemented in
accordance with all applicable laws and regulations. Additional, project-specific information and
analyses regarding the environmental compliance status of proposed Phase IV Early Restoration projects
are provided below and in Chapters 5-14 of this document.

Examples of applicable laws or Executive Orders (EQ) include, but are not necessarily limited to those
listed below. Additional detail on each of these laws or Executive Orders EOs can be found in Chapter 7
of the Final Phase Il ERP/PEIS. Project-specific Chapters 5-14 contain additional detail on the outcomes
of these consultations, conferences and reviews, where they are complete, including required
conservation measures and/or BMPs where applicable. Wherever pre-existing consultations or permits
are present, they were reviewed to determine if the consultations/permits are still valid or if a re-
initiation of the consultations was necessary.

Potentially applicable laws and Executive Orders:

e Endangered Species Act (16 U.S.C. §§ 1531 et seq.)

e Migratory Bird Treaty Act (16 U.S.C. §§ 703 et seq.)

e Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. §§ 1801 et seq.)
e Marine Mammal Protection Act (16 U.S.C. §§ 1361 et seq.)

e Atlantic Tunas Convention Act (16 U.S.C. §§ 971 et seq.)®

e Bald and Golden Eagle Protection Act (16 U.S.C. §§ 668 et seq.)

® Not described in the Final Phase Il ERP/PEIS, the ATCA was enacted in 1975 to ratify the United States’ participation in the
International Convention for the Conservation of Atlantic Tunas (ICCAT). The goal of ICCAT is to conserve and protect highly
migratory tunas and tuna-like species in the Atlantic Ocean and adjacent seas.



e (Coastal Zone Management Act (16 U.S.C. §§ 1451 et seq.)

e Coastal Barrier Resources Act (16 U.S.C. §§ 3501 et seq.)

o Clean Air Act (42 U.S.C. §§ 7401 et seq.)

e Federal Water Pollution Control Act (Clean Water Act, 33 U.S.C. §§ 1251 et seq.) and/or Rivers
and Harbors Act (33 U.S.C. §§ 401 et seq.)

e National Historic Preservation Act (16 U.S.C. §§ 470 et seq.)

e EO 13112: Invasive Species

e EO 11988: Floodplain Management (now as augmented by EO 13690, January 30, 2015)’

e EO 11990: Protection of Wetlands

e EO 121143 Environmental Effects Abroad of Major Federal Actions

e EO 12898: Environmental Justice

e EO 12962: Recreational Fisheries

e EO 13112: Invasive Species

e EO 13175: Consultation and Coordination with Indian Tribal Governments

e EO 13186: Responsibilities of Federal Agencies to Protect Migratory Birds

e EO 13653: Preparing the United States for the Impacts of Climate Change, November 1, 2013°

4.9 Overview Summary of Proposed Phase IV Early Restoration Projects

Figure 4-1 below identifies the location(s) for each proposed Phase IV project. The following subsections
list and briefly describe each of the ten proposed projects.

’ Executive Order 11988, requires agencies to avoid, to the extent possible, adverse impacts associated with the occupancy and
modification of floodplains and to avoid floodplain development wherever there is a practicable alternative. The January 2015
E.O. amends E.O. 11988, and, among other items, directs agencies to use natural systems, ecosystem processes, and nature-
based approaches when developing alternatives for consideration where possible. It also provides three approaches that
federal agencies can use to establish the flood elevation and hazard area for consideration in their decisionmaking.

8 compliance with EO 12114 is being addressed through this NEPA environmental analysis

% Not described in the Final Phase Il ERP/PEIS, EO 13653 was issued in order to prepare the Nation for the impacts of climate
change by undertaking actions to enhance climate preparedness and resilience.



Figure 4-1. Phase IV Early Restoration Project Locations
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4.9.1 Texas Rookery Islands

The Texas Rookery Islands project would restore and protect three rookery islands in Galveston Bay and
one rookery island in East Matagorda Bay using coastal engineering techniques. The primary goal of the
project is to increase nesting of colonial waterbirds, including brown pelicans, laughing gulls, terns (royal
and sandwich terns), and wading birds (great blue herons, roseate spoonbills, reddish egrets, great
egrets, snowy egrets, tricolored herons, and black-crowned night herons). Restoration actions at each
rookery island would increase the amount of available nesting habitat by increasing the size of the
island, enhance the quality of habitat through the establishment of native vegetation, and increase the
longevity of the habitat through the construction of protective features, such as breakwaters or
armoring levees. These restoration actions would result in an increase in the numbers of nesting
colonial waterbirds. Rookery islands in Galveston Bay include Dickinson Bay Island I, located within
Dickinson Bay; Rollover Bay Island, located in East (Galveston) Bay; and Smith Point Island, located west
of the Smith Point Peninsula. Dressing Point Island lies in East Matagorda Bay, and is part of the Big
Boggy National Wildlife Refuge.

4.9.2 Restoring Living Shorelines and Reefs in Mississippi Estuaries

The proposed Restoring Living Shorelines and Reefs in Mississippi Estuaries project would restore
intertidal and subtidal reefs and use living shoreline techniques in four bays. Projects are proposed in
Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity, and St. Louis Bay, all located in Jackson,
Harrison, and Hancock counties. The proposed project would provide for the construction of more than
four miles of breakwaters, five acres of intertidal reef habitat and 267 acres of subtidal reef habitat
across the Mississippi Gulf Coast.

4.9.3 Bike and Pedestrian Use Enhancements at Davis Bayou, Mississippi District, Gulf
Islands National Seashore

This proposed project would involve implementing roadway improvements for pedestrians and bicyclists
in the Davis Bayou Area of Gulf Islands National Seashore. In response to prior public scoping meetings
conducted outside of the Early Restoration process, NPS developed two action alternatives for this
project. The NPS Preferred Alternative would widen the existing road surface on Park Road and Robert
McGhee Road to accommodate multiple-use bicycle-pedestrian lanes. The other alternative would
reduce the amount of automobile traffic in the park by limiting access to VFW Road during certain times
of the day. Both alternatives would include two traffic-calming medians on Park Road.

4.9.4 Bon Secour National Wildlife Refuge Trail Enhancement Project, Alabama

This proposed project would involve repairing and improving, to an American with Disabilities Act (ADA)
standard, an existing trail (Jeff Friend Trail) on Bon Secour National Wildlife Refuge (NWR). The NWR is
located on the Gulf Coast, 8 miles west of the city of Gulf Shores, Alabama, in Baldwin and Mobile
counties. This aged boardwalk and gravel trail would be repaired and improved to ensure safe public
access and to enhance the quality of visitor experience. An observation platform would also be
constructed along the trail, and two handicapped parking spaces would be widened to better
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accommodate visitors. The project is not expected to significantly increase visitation, but rather to
provide a safe and enhanced experience for visitors to the Refuge.

4.9.5 Osprey Restoration in Coastal Alabama

The proposed restoration project would install five osprey nesting platforms along the coast in Mobile
and Baldwin Counties, Alabama in order to provide enhanced nesting opportunities for pisciverous (fish-
eating) raptors.

4.9.6 Point aux Pins Living Shoreline

The proposed Point aux Pins Living Shoreline project would employ living shoreline techniques that
utilize natural and/or artificial breakwater materials to stabilize shorelines along an area in Portersville
Bay in the Mississippi Sound near Point aux Pins in Mobile County, Alabama. The proposed project
would be located adjacent to an existing living shoreline project previously constructed by the ADCNR
utilizing other funding sources.

Construction activities would include placement of breakwater materials along the shoreline to dampen
wave energy and reduce shoreline erosion while also providing habitat and increasing benthic secondary
productivity. The specific breakwater elevations, construction techniques and design would be
developed to maximize project success and meet regulatory requirements. Over time, the breakwaters
are expected to provide habitat that supports benthic secondary productivity, including, but not limited
to, bivalve mollusks, annelid worms, shrimp, crabs, and small forage fishes.

4.9.7 Shell Belt and Coden Belt Roads Living Shoreline

The proposed Shell Belt and Coden Belt Roads Living Shoreline project would employ shoreline
restoration techniques to increase benthic productivity and enhance the growth of planted native marsh
vegetation. The proposed project would be located in the Portersville Bay portion of Mississippi Sound,
seaward of the southernmost portions of Shell Belt and Coden Belt Roads in Coden, Alabama. This
project would be constructed to dampen wave energy and protect newly planted emergent vegetation
while also providing habitat and increasing benthic secondary productivity. The specific breakwater
elevations, construction techniques and design would be developed to maximize project success and
meet regulatory requirements. Over time, the breakwaters are expected to develop into reefs that
support benthic secondary productivity, including, but not limited to, bivalve mollusks, annelid worms,
shrimp, and crabs. Marsh vegetation is expected to become established further enhancing both primary
and secondary productivity adjacent to the breakwaters.

4.9.8 Seagrass Recovery Project at Gulf Islands National Seashore, Florida District

The proposed Seagrass Recovery project at Gulf Islands National Seashore’s Florida District would
restore shallow seagrass beds in the Florida panhandle. It would restore 0.02 acres of seagrass injured
by propeller scars, blow holes and human foot traffic, primarily in turtle grass (Thallassia testudinum)
on DOI-managed lands located along the south side of the Naval Live Oaks Preserve in Santa Rosa
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Sound, in Santa Rosa County, Florida. Project activities would include harvesting and transplanting
seagrass, installing bird stakes to condition sediments to promote seagrass survival, and installing
signage to educate visitors about the restoration project and the ecological importance of seagrass.

4.9.9 Sea Turtle Early Restoration

The Sea Turtle Early Restoration project is a multi-faceted approach to restoration that collectively
addresses identified needs for a variety of species and life stages of sea turtles, consistent with long-
term recovery plans and plan objectives for sea turtles in the Gulf of Mexico. The Sea Turtle Early
Restoration project consists of four complementary project components:

e The Kemp’s Ridley Sea Turtle Nest Detection and Enhancement project component would
provide needed additional staff, infrastructure, training, education activities, equipment,
supplies, and vehicles over a 10-year period in both Texas and Mexico for Kemp's ridley sea
turtle nest detection and protection.

e The Enhancement of the Sea Turtle Stranding and Salvage Network (STSSN) and Development of
an Emergency Response Program project component would enhance the existing STSSN beyond
current capacities for 10 years in Texas and across the Gulf as well as develop a formal
Emergency Response Program within the Gulf of Mexico.

o The Gulf of Mexico Shrimp Trawl Bycatch Reduction component would enhance two existing
NOAA programs which would work to reduce the bycatch of sea turtles in shrimp trawls in the
Gulf of Mexico. The two programs are the Gear Monitoring Team (GMT) and the Southeast
Shrimp Trawl Fisheries Observer Program (Observer Program).

e The Texas Enhanced Fisheries Bycatch Enforcement component would enhance TPWD
enforcement activities for fisheries that incidentally catch sea turtles while they operate
primarily in Texas State waters within the Gulf of Mexico, for a 10-year period.

4.9.10 Pelagic Longline Bycatch Reduction Project

The proposed Pelagic Longline Bycatch Reduction Project would restore open-ocean (pelagic) fish that
were affected by the spill. The Gulf pelagic longline (PLL) fishery primarily targets yellowfin tuna and
swordfish, but incidentally catches and discards other fish, including marlin, sharks, bluefin tuna, and
smaller individuals of the target species. The project aims to reduce the number of fish accidentally
caught and killed in fishing gear by compensating PLL fishermen who agree to voluntarily refrain from
PLL fishing in the Gulf during an annual six-month repose period that coincides with the bluefin tuna
spawning season. The project would also provide participating fishermen with two alternative gear
types to allow for the continued harvest of yellowfin tuna and swordfish during the repose period when
PLL gear is not used.

4.10 Potential Cumulative Impacts

The CEQ regulations to implement NEPA require the assessment of cumulative impacts in the decision-
making process for federal projects, plans, and programs. Cumulative impacts are defined as “the impact
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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 C.F.R. § 1508.7). As stated in the CEQ handbook, “Considering
Cumulative Effects” (CEQ 1997), cumulative impacts need to be analyzed in terms of the specific
resource, ecosystem, and human community being affected and should focus on effects on “important
issues of national, regional, or local significance.” Following the CEQ guidance, the goal is not to capture
every theoretically possible impact, but instead “to count what counts.”

In accordance with CEQ guidance, “An analysis of the cumulative impacts for each resource [should] be
provided in each level of review, either by relying upon the analysis in the programmatic NEPA review or
adding to that analysis in the tiered NEPA review, either approach facilitated by incorporating by
reference the cumulative impact analysis provided in the programmatic NEPA review” (CEQ 2014).

4.11 Phase IV Proposed Projects Cumulative Impacts Methodology

In the context of the proposed Phase IV Early Restoration Plan, cumulative impacts assessments
undertake four primary steps:

(1) Define appropriate spatial and temporal boundaries for the analysis. The spatial boundary is the
area where past, present, and reasonably foreseeable future actions have, are, or could take place and
result in cumulative impacts to the affected resource when combined with the impacts of the
alternatives being considered. The action area for the analysis is defined for each proposed project.

(2) Describe baseline environmental and/or socioeconomic conditions for affected resources within
the spatial and temporal boundaries. Existing environmental and socioeconomic conditions in and
around the proposed project locations are represented by the current state of the affected
environment, as described in Chapter 2 and Chapters 5-14 of this Phase IV ERP/EA.

(3) Identify past, present and reasonably foreseeable future government and private actions that
could have or contribute to potentially significant impacts on the affected resources. The categories of
potentially relevant past, present, and reasonably foreseeable future actions discussed in the Final Phase lll
ERP/PEIS included:

e Restoration related to the Deepwater Horizon spill;

e Other relevant environmental stewardship and restoration activities;
e Military operations;

e Marine transportation;

e Energy activities;

e Marine mineral mining, including sand and gravel mining;

e Coastal development and land use;

e Fisheries and aquaculture; and

e Tourism and recreation.
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Actions that would be relevant to the proposed Phase IV projects’ cumulative impacts analysis are
defined as those with similar scope, timing, impacts or location.

(4) Characterize the cumulative impacts of the proposed project assuming implementation of the
other present and reasonably foreseeable future actions. Chapters 5-14 describe the cumulative
impacts of the proposed Phase IV projects when combined with other past, present, and reasonably
foreseeable future actions.

Rather than repeat the presentation of the cumulative impacts analysis presented in the Phase Il
ERP/PEIS, the Trustees reviewed the list of current and planned projects identified in Chapter 6 of that
document. Relevant local and site-specific past, present and reasonably foreseeable future actions not
analyzed in the Phase Ill ERP/PEIS were identified through communications with agencies and
organizations and review of publicly available databases of planned projects relevant to the proposed
Phase IV projects. The Trustees then determined whether the proposed Phase IV projects would
contribute substantially to adverse cumulative impacts when added to past, present or reasonably
foreseeable future actions.

4.12 Other NEPA Considerations

4.12.1 Unavoidable Adverse Impacts

Section 102(2)(C)(ii) of NEPA, 42 U.S.C. § 4332(2)(C)(ii), requires that an EIS include information on any
adverse environmental effects that cannot be avoided, should the proposed action be implemented.
Unavoidable adverse impacts are the effects on the human environment that would remain after
mitigation measures have been applied. Unavoidable adverse impacts do not include temporary or
permanent impacts that would be mitigated. While these impacts do not have to be avoided by the
planning agency, they must be disclosed, considered and mitigated where possible (40 C.F.R. §
1500.2(e)). For some projects, mitigation measures are identified as options that can be used to avoid,
reduce, minimize or mitigate these impacts. Unavoidable adverse impacts associated with conversion of
habitat and built infrastructure are disclosed for relevant Phase IV projects where they are reasonably
foreseeable. Chapters 5-14 consider the extent to which adverse impacts can be avoided, including
consideration of appropriate mitigation, and describe where appropriate, adverse impacts that are
unavoidable.

4.12.2 Relationship Between Short-Term Uses of the Human Environment and the
Maintenance and Enhancement of Long-Term Productivity

Federal Agencies must discuss “the relationship between local short-term uses of man’s environment
and the maintenance and enhancement of long-term productivity” (40 C.F.R. § 1502.16). The Final Phase
I1l ERP/PEIS found that for a number of project types, such as creating and improving wetlands,
protecting shorelines and reducing erosion, and restoring barrier islands and beaches, short-term
adverse impacts generally include those associated with construction or implementation of restoration
activities. Many of these impacts would be temporary and were not expected to reduce long-term
productivity. However, these project types were intended to enhance long-term productivity.
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The Final Phase Ill ERP/PEIS found that a number of project types were intended to provide and enhance
recreational opportunities that would increase access to, and the recreational use of, resources.
Dependent on how those uses are managed, these project types could result in both short-term and
long-term impacts to habitats and resources. However, those impacts were not expected to degrade
long-term productivity. Overall, the alternatives considered were expected to enhance long-term
productivity.

The purpose of the proposed Phase IV projects is to accelerate meaningful restoration of injured natural
resources and their services resulting from the Spill. This Draft Phase IV ERP/EA would complement
previous investments in Early Restoration in accordance with OPA and funds made available in the
Framework Agreement. In order to meet this purpose, the Trustees have proposed projects that are
intended to improve certain aspects of the human environment which would result in the maintenance
and enhancement of the long-term productivity of a number of natural resources. Chapters 5-14
describe in detail the types of short- and long-term adverse impacts and/or benefits that would be
expected for the different resource categories from each project.

4.12.3 Irreversible and Irretrievable Commitment of Resources

Federal Agencies must discuss “any irreversible and irretrievable commitment of resources which would
be involved in the proposed action should it be implemented” (40 C.F.R. § 1502.16). For purposes of this
analysis, a commitment of a resource incudes such things as agency funding or staff necessary to
undertake a project.

Implementation of any of the proposed Phase IV projects would require an irreversible and irretrievable
commitment of resources including staff time for project planning and development and the associated
funding necessary to go through the consultation, coordination and decision-making processes. Other
resource use that would be irreversible and irretrievable would be the use of energy through the
combustion of fossil fuels and material resources for construction. However, the level of commitment is
likely to vary based on the project. Chapters 5-14 describe in detail, where appropriate, the types of
resource commitments expected for the different resource categories from each project.

4.12.4 Climate Change and NEPA

In 2014, the CEQ issued revised draft guidance on considering the effects of climate change and
greenhouse gas emissions in the analysis of proposed action under NEPA (CEQ 2014). The draft climate
change guidance also suggests ways that federal agencies should consider effects of climate change in
developing projects that are resilient in nature and able to adapt to changes in the existing
environmental conditions over time.

Consideration of coastal vulnerability from climate change factors is important in planning. The
Intergovernmental Panel on Climate Change (IPCC) defines vulnerability as “the propensity or
predisposition to be adversely affected...encompassing[ing] a variety of concepts including sensitivity to
harm and lack of capacity to cope and adapt” (IPCC 2014). Factors affecting coastal vulnerability include
the physical characteristics of a particular setting and climate and non-climate drivers (Burkett and
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Davidson 2012). Climate drivers include sea level change, waves and currents, winds, storminess,
atmospheric carbon dioxide, atmospheric temperature, water properties, sediment supply, and
groundwater availability (Burkett and Davidson 2012). Consideration of factors such as sea level rise,
changes to shorelines and altered hydrology at the project design stage has allowed, and will allow, for
the anticipation of a range of environmental changes and the development of Early Restoration projects
that would be more resilient over time.

Executive Order 13653 (“Preparing the United States for the Impacts of Climate Change”, November 1,
2013) reinforces the direction to undergo planning efforts to develop projects that are more resilient to
changes in the environment over time as a result of climate change effects). It states that the Federal
Government must build on recent progress and pursue new strategies to improve the Nation's
preparedness and resilience. In doing so, Federal agencies should promote: (1) engaged and strong
partnerships and information sharing at all levels of government; (2) risk-informed decision-making and
the tools to facilitate it; (3) adaptive learning, in which experiences serve as opportunities to inform and
adjust future actions; and (4) preparedness planning. This Executive Order and guidance was considered
during the planning for the Phase IV projects.

4.13 Adoption of Existing NEPA Analyses

Federal agencies are encouraged to coordinate and take appropriate advantage of existing NEPA
documents and studies, including adoption and incorporation by reference. Under CEQ NEPA
Regulations (40 C.F.R. § 1506.3), DOI NEPA Regulations (43 C.F.R. § 46.120), and individual DOI bureau
NEPA procedures, DOl may adopt another federal agency’s NEPA analysis to streamline the NEPA
compliance process.

DOI may adopt another federal agency’s NEPA analysis or portion thereof if it meets the standards for
an adequate analysis under the CEQ NEPA regulations, and if it adequately assesses the environmental
effects of the proposed action and reasonable alternatives (40 C.F.R. § 1506.3(a); 43 C.F.R. § 46.120(c)).
If DOI adopts another agency’s NEPA analysis, the supporting record must include an evaluation of
whether new circumstances, new information or changes in the action or its impacts not previously
analyzed may result in significantly different environmental effects (43 C.F.R. § 46.120(c)).

One of the components of the proposed Sea Turtle Early Restoration project has an existing NEPA
analysis, originally prepared by NPS (“Expansion of Facilities Supporting Sea Turtle Science and Recovery,
Construction of Patrol Cabins and Expansion of Incubation Laboratory, 2011”). The EA contains a
relevant analysis for a portion (infrastructure) of the Kemp’s Ridley Nest Detection and Enhancement
component of the Sea Turtle Restoration project and is analyzed in part in the NPS NEPA document. In
this case, a DOl Bureau (USFWS) is adopting another Bureau’s (NPS) EA. As the lead agency for
preparation of this Draft Phase IV ERP/EA, DOI through its Authorized Official is responsible for
determining the adequacy of any NEPA analysis that DOI intends to adopt.

DOI has independently evaluated the existing NEPA analysis pertinent to the Phase IV Sea Turtle Early
Restoration project. DOI has determined that the existing NEPA analysis meets the standards for
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adequate NEPA analysis under the CEQ NEPA regulations, and that it adequately assesses the
environmental effects of a portion of the proposed project. All applicable environmental commitments
previously made in the adopted NEPA document are incorporated by reference into the Phase IV Sea
Turtle Early Restoration project analysis. Accordingly, DOI adopts the NEPA analysis and incorporates it
into this document. This NEPA analysis can be found in Appendix F.
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5.1 Restoration and Protection of Texas Rookery Islands: Project
Description

The proposed Texas Rookery Islands project consists of restoration and protection actions on four
rookery islands (Dickinson Bay Il, Rollover Bay, Smith Point, and Dressing Point).

Within the remainder of this chapter, there is a subsection that provides a general description of each of
the project’s four islands with relevant background information. The following discussions embody the
entire project, representing all four islands, and include the project’s consistency with project evaluation
criteria; a description of planned performance criteria, monitoring and maintenance; a description of
the type and quantity of Offsets BP would receive for funding the Texas Rookery Island project; and
information about estimated project costs.

Section 5.2 includes the Environmental Assessment (EA) for the proposed project. The Texas Rookery
Islands project is analyzed and described as one EA comprised of two sections, based on geographic
location and observed similarities among the four islands. Each of the two sections includes resource
specific discussions on the affected environment and an analysis of the anticipated environmental
consequences involved with the proposed project. After the two sections, there is a synopsis that
summarizes the overall impacts of the proposed project. The two sections of the proposed project EA
are separated by bay, Galveston or East Matagorda, and include these rookery islands:

1. Galveston Bay, which addresses Dickinson Bay Il, Rollover Bay, and Smith Point Islands; and
2. East Matagorda Bay, which addresses Dressing Point Island.
5.1.1 Project Summary

The proposed Texas Rookery Islands project would restore and protect three rookery islands in
Galveston Bay and one rookery island in East Matagorda Bay using coastal engineering techniques
(Figure 5-1).

The primary goal of the project is to partially compensate for injuries to birds by increasing nesting pairs
of colonial waterbirds, which include the following species:

e brown pelican, Pelicanus occidentalis

e laughing gull, Leucophaeus atricilla

e royal tern, Thalasseus maxima

e sandwich tern, Thalasseus sandvicensis
e great blue heron, Ardea herodias

e roseate spoonbill, Platalea ajaja

e reddish egret, Egretta rufescens

e great egret, Ardea alba

e snowy egret, Egretta thula



e tricolored heron, Egretta tricolor, and
e black-crowned night heron, Nycticorax nycticorax.

Restoration actions at each rookery island would increase the amount of available nesting habitat by
expanding the size of the island enhance the quality of habitat by establishing native vegetation. Habitat
longevity would be increased by expanding the size of the island, establishing vegetation, and
constructing protective features, such as breakwaters or levees. These restoration actions would result
in an increase in the numbers of nesting colonial waterbirds. Rookery islands in Galveston Bay include
Dickinson Bay Island I, located within Dickinson Bay; Rollover Bay Island, located in East (Galveston)
Bay; and Smith Point Island, located west of the Smith Point Peninsula. Dressing Point Island lies in East
Matagorda Bay, and is part of the Big Boggy National Wildlife Refuge.

Figure 5-1. Texas Rookery Islands Project Locations
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5.1.2 Background and Project Description

Preliminary engineering has been completed for the Dickinson Bay Il and Dressing Point Islands. The

plans developed for Smith Point and Rollover Bay Islands are currently conceptual in design. Refined

design and construction specification packages for each of the islands would be developed by

professional licensed engineers (PE) with coastal restoration experience. The following descriptions for

each of the island construction elements are preliminary and based on current planning efforts and

resource agency experience with similar projects. Table 5-1 summarizes the proposed construction

tasks for each island.

Table 5-1. Proposed Restoration and Protection Actions

RESTORATION AND PROTECTION ACTIONS

RESTORATION OUTCOME

Dickinson Bay Island Il (Galveston Bay)

Construct 4 island acres by placing clean fill over
submerged land

Constructed rookery island acres restores nesting habitat for
colonial waterbirds

Construct 2,000 feet of armored levees

Armored levees contain island material, protect the island from
erosion, and maintain structure for the expected lifespan of the
project

Build 0.8 acres of submerged levee

Submerged levee creates a water/shore interface for avian use and
provides wave protection

Plant 3.5 island acres with native scrub-shrub
vegetation

Enhanced scrub-shrub habitat provides nesting for colonial
waterbirds (wading birds)

Rollover Bay Island (Galveston Bay)

Construct 10 island acres by placing clean fill over
submerged land or existing island

Constructed rookery island acres restores nesting habitat for
colonial waterbirds

Construct 4,500 feet of armored levees

Armored levees contain island material, protect the island from
erosion, and maintain structure for the expected lifespan of the
project

Plant 4 island acres with native scrub-shrub
vegetation

Enhanced scrub-shrub habitat provides nesting for colonial
waterbirds (wading birds)

Smith Point Island (Galveston Bay)

Construct 6 island acres by placing clean fill over
submerged land

Constructed rookery island acres restores nesting habitat for
colonial waterbirds

Enhance 2,000 feet of existing breakwater

Construct 250 feet of new breakwater

Breakwaters contain island material, protect the island from
erosion, and maintain structure for the expected lifespan of the
project

Raise the elevation to build 2 acres of shell beach

Shell beach provides nesting habitat for colonial waterbirds

Plant 3 island acres with native scrub-shrub
vegetation

Enhanced scrub-shrub habitat provides nesting for colonial
waterbirds (wading birds)

Dressing Point Island (East Matagorda Bay)

Construct 5 island acres by placing clean fill over
submerged land and raise the elevation on 2 acres of
existing island

Constructed rookery island acres restores nesting habitat for
colonial waterbirds

Construct 5,000 feet of new breakwater

Breakwaters protect the island from erosion, and maintain structure
for the expected lifespan of the project

Raise the elevation of an existing shell knoll to build
0.35 acres emergent shell hash

Shell hash knoll provides nesting habitat for colonial waterbirds

Plant 7 island acres with native scrub-shrub
vegetation

Enhanced scrub-shrub habitat provides nesting for colonial
waterbirds (wading birds)




The general conceptual design for the proposed restoration and protection of the rookery islands would
include raising the elevation and area of the islands using clean fill material, building structures to
reduce erosion and to contain fill material (armored levees, breakwaters, and/or temporary levees),
planting native scrub-shrub habitat for wading birds and brown pelicans and, for Smith Point and
Dressing Point Islands, creating or enhancing habitat for ground nesting terns. Uncontaminated earthen
fill would be placed on submerged bay bottom and shell material would be placed on top of the existing
island to raise elevations. Island construction would use clean sediments consisting of clay, silts, and
sand, which would be sculpted to prescribed slopes and elevations. Once the earthen fill has dewatered
and sediments have settled, a portion of the island would be planted with native scrub-shrub
vegetation. The islands would be protected by armored levees or breakwaters to ensure longevity of
the restored habitat against forces that caused the loss of the original islands. The final elevation of the
improved island would be such that it would support nesting species of colonial waterbirds.

The method used to place material would be either be beneficial use of dredged material, direct
dredging from an in situ nearby borrow area, or material imported via barge from an approved upland
borrow site. Borrow sites determined to be suitable from an engineering perspective would be
evaluated for environmental conditions to ensure there are no cultural and sensitive resource concerns.
The target elevation for the restored island would place the crown at least 4 feet above mean tide level
post-settlement sloping to existing natural grades. Higher elevations would be planted with native
scrub-shrub vegetation. Plants used for restoration would consist of species found at similar island sites
and would be propagated from stock from the upper Texas coast.

Breakwaters or armored levees would be used to protect the islands from erosional forces and may be
enhanced to provide containment of fill material based on engineering considerations. Graded stone,
typically limestone, would be used to construct the breakwaters or armoring. The amount, grading, and
size of rock used would be dependent on several factors determined in the final design. These include
wave and water current energies expected, as well as whether the breakwaters or armored levees
would be used for containment and dewatering of sediments or for erosion protection. If the
breakwater or armored levees are used for sediment containment, the structures would be enhanced
for this purpose. The source of the material is expected to be from known and existing limestone
quarries used for coastal construction projects across the western Gulf of Mexico meeting standards
specified for the project. The levees or breakwaters would extend the restored island’s longevity by
mitigating erosion.

5.1.2.1 Galveston Bay Rookery Islands

Galveston Bay supports several colonial waterbird islands. The area is able to support a diverse and
abundant waterbird community. These birds are supported by significant areas of estuarine and
palustrine wetlands combined with opportunities for nesting on isolated and protected islands. Changes
in the bay such as relative sea level rise, increased erosion rates, human disturbance, increased



predation, and sediment management practices have resulted in reduced opportunities for nesting
colonial birds. The intent of this project is to reverse that declining trend.

Restoration and protection of the Galveston Bay rookery islands supports the needs or goals of several
conservation plans. These plans include but are not limited to the following national, state and regional
planning documents:

. The Galveston Bay Plan: The Comprehensive Conservation and Management Plan for the
Galveston Bay Ecosystem (Galveston Bay Estuary Program [GBEP] 1994);

. Galveston Bay Habitat Conservation Blueprint: A Plan to Restore the Habitats and Heritage
of Galveston Bay Habitat (Galveston Bay Foundation 1998);

o Waterbird Conservation for the Americas: The North American Waterbird Conservation
Plan, Version 1 (Kushlan et. al. 2002);

. Southeast United States Regional Waterbird Conservation Plan (U.S. Fish and Wildlife
Service [USFWS] and North Carolina Audubon Society 2006);

o Strategic Plan: The Coastal Program Stewardship of Fish and Wildlife Through Voluntary
Conservation Regional Step-Down Plan Region 2 (Texas) Part 2 of 3 FY 2006-2010 (USFWS
2006);

o Charting the Course to 2015: Galveston Bay Strategic Action Plan (GBEP 2009);

o Gulf Coast Joint Venture Conservation Planning for Reddish Egret (Vermillion and Wilson
2009);

. Texas Conservation Action Plan 2012 — 2016: Gulf Coast Prairies and Marshes Handbook
(Texas Parks and Wildlife Department [TPWD] 2012);

. Texas Mid-Coast Initiative Area Fact Sheet (Gulf Coast Joint Venture 2012);

J Reddish Egret Conservation Action Plan (Wilson et. al. 2014); and

. Draft Texas Colonial Waterbird Rookery Island Conservation Plan (Audubon Texas 2014).

The information provided in each of the planning documents listed above may be for a specific species
or may target a group or guild of waterbirds. Actions or recommendations in each may be directly
related to restoration of a specific island such as Smith Point Island; typical nesting islands; or emphasize
the need of a species that would benefit from the Galveston Bay rookery islands.

5.1.2.1.1 Dickinson Bay Island I1

In 1934, the U.S. Army Corps of Engineers constructed three islands in Dickinson Bay with dredged
material from the Dickinson Channel Project. Historically, these three islands supported colonial
waterbirds along the Dickinson Bay Channel (historical charts of these islands can be viewed here
http://historicalcharts.noaa.gov/historicals/preview/image/519-10-1966). These islands suffered severe
erosion and by the 1970s no longer supported nesting birds. Subsidence from severe groundwater
withdrawal and long-term erosion, exacerbated by a series of tropical storms in the 1990s, resulted in

the complete loss of all three islands. The loss of these islands created a void in available nesting habitat
in that area of Galveston Bay. Groundwater regulatory measures have resulted in a substantial decrease
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in the rate of subsidence in the Galveston Bay Region, including Dickinson Bay. The design for the
proposed restoration and protection of Dickinson Bay Island Il would take into consideration methods to
protect the island from future land loss associated with erosion and relative sea level rise. Restoration
and protection would also restore the island’s size and elevation such that it would provide sufficient
area and height to support colonial nesting birds.

In the spring of 2002, agency, advocacy, and industry partners met to address the habitat loss in
Dickinson Bay and to evaluate the potential to restore the three lost islands. The Galveston Bay
Foundation and partners began planning to restore the three islands to support colonial waterbirds.
With guidance provided by multiple conservation and management plans, the partnership completed
the successful restoration of one of the islands in 2004, Dickinson Bay Island I.

Dickinson Bay Island Il and Ill are currently in the preliminary engineering design stage. The Dickinson
Bay Bird Nesting Islands Alternatives Analysis (Alternatives Analysis) was completed in 2014 (HDR
Engineering [HDR] 2014). The scope of the Alternatives Analysis was to create conceptual designs for
two islands that would support shore nesting bird habit. Design criteria for the islands were established
for the project sites and consisted of wind, wave, tide, and storm conditions. The document summarized
survey, benthic, and initial geotechnical investigations performed under previous investigations and
detailed in the Data Collection Memorandum (HDR 2013). Additional geotechnical investigations were
performed as part of the Alternatives Analysis, along with the summarization of meteorological and
oceanographic conditions at the proposed sites. For this Early Restoration effort, the Trustees are
targeting Dickinson Bay Island Il for restoration. One of two potential sites under evaluation would be
chosen for construction of Dickinson Bay Island Il (Figure 5-2). Dickinson Bay Island Il is not part of this
proposed project and will not be discussed.



Figure 5-2. One of two potential sites would be chosen for construction of Dickinson Bay Island Il
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After construction is completed, the island footprint would be approximately 4 acres. To accomplish
this, armored and potentially temporary levees would be constructed to contain fill material. The
restored island would be protected by approximately 2,000 feet of armored levees around three sides of
its perimeter. The remaining open side of the island would be bounded by a submerged levee. About
3.5 acres of the restoration area would be planted with native scrub-shrub vegetation. The submerged
levee incorporated into the design serves to create a water/shore interface that would facilitate the use
of the island by avian species. The preliminary design is shown in Figure 5-3.



Figure 5-3. Preliminary design drawing of the proposed Dickinson Bay Island Il restoration, showing
the potential footprint of the fill material and armored levee
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5.1.2.1.2 Rollover Bay Island

Rollover Bay Island is located north of the Gulf Intracoastal Waterway (GIWW) within Rollover Bay, a
sub-bay of East (Galveston) Bay near Rollover Pass. Rollover Pass is a tidal connection from East Bay to
the Gulf of Mexico. The natural pass was deepened and enlarged to enhance migration of fisheries
resources between the bay and the Gulf. Over time, several dredged material placement islands
(approximately 11 islands) were created adjacent to the GIWW during excavation and maintenance of
the GIWW. Erosion and subsidence have decreased the size of Rollover Bay Island from greater than 5
acres in 1982 to less than 2 acres in 2013. In 2013, the erosion to Rollover Bay Island was so severe that
30% of the island was lost in one year. The island supports limited colonial waterbird nesting and little
species diversity due to its diminishing size and habitat loss. Limited to no nesting took place during
2013 and 2014 on what remains of the island (Hackney and Woodrow, pers. comm. 2014). Historically,
the island supported multiple nesting bird species, including brown pelican, wading birds, laughing gulls,
and terns.

Based on evaluation of on-site conditions and review of aerial imagery, most of the chronic erosion

appears to be the result of northerly winds associated with the passage of seasonal cold fronts and the
long fetch from East Bay. Tropical storm events have adversely affected the island in the past, resulting
in overwash events during nesting (Hurricane Alex in July 2010) or erosion (Hurricane Ike in September
2008 and winter storm events). The engineering design phase of the island would evaluate tidal actions



in the area to ensure that forces associated with tropical storms, the East Bay fetch, GIWW traffic, and
Rollover Pass are considered, as well as methods to protect to the island from future land loss
associated with predicted relative sea level rise. The proposed restoration and protection measures
would also restore the island’s size and elevation such that it would provide sufficient area and height to
support colonial nesting birds.

After construction is completed, the island footprint would be approximately 10 acres. To accomplish
this, armored and potentially temporary levees would be constructed to contain clean fill material. The
restored island would be protected by approximately 4,500 feet of armored levees along its vulnerable
sides. About 4 acres of the restoration area would be planted with native scrub-shrub vegetation. The
island would be sloped into the tidal zones at both ends of the island to provide water access for
juvenile colonial waterbirds. Restoration and protection of Rollover Bay Island would require the
placement of material on the submerged bay bottom, which may impact hard shell substrate, a valued
benthic substrate in Galveston Bay. Any impacts incurred after avoidance and minimization measures
are taken would be fully mitigated by restoring an equal or greater amount of hard substrate. The
conceptual drawing is shown in Figure 5-4.

Figure 5-4. Conceptual drawing of the proposed Rollover Bay Island restoration, illustrating the
footprint of the breakwater/levee, fill, and vegetation planting area
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5.1.2.1.3 Smith Point Island

Smith Point Island is located just west of the Smith Point peninsula that reaches into Galveston Bay
between Trinity Bay and East Bay. The island targeted for restoration was a natural oyster reef island
shown on maps as far back as 1921. The island was significantly enhanced in 1950 when the Channel to
Smith Point was created. It may have received additional material from dredged material excavated for
the navigation channel in 1972. The island has eroded and subsided since 1995, when it was greater
than 9 acres and supported almost 4 acres of vegetated habitat. The island was also included as a
beneficial use component of a dredging project to improve the Channel to Smith Point in 2002. A
breakwater was constructed adjacent to the island between 2003 and 2004 that has provided some
protection by reducing erosion. The existing breakwater would be incorporated into the design of the
restored island.

In 2013, the island was approximately 4 acres in size and supported approximately 0.6 acres of
vegetation. Historically, 21 species of colonial waterbirds have used the island for nesting. At its peak,
several thousand nesting pairs used the island each year. In 2012, the island supported only three
species totaling about 30 pairs. The island is currently composed of shell and shell hash with little
surface soils present. Harsh environmental conditions have limited the presence of vegetation to only a
few tamarisk, Tamarix sp., salt cedar shrubs and limited herbaceous vegetation including sea purslane
and seaside tansy which can tolerate the salinity exposure (Hackney pers. comm. 2014). The island
supports limited colonial waterbird nesting and little species diversity due to changes in vegetation and
habitat loss from erosion. The proposed design for the restoration and protection of Smith Point Island
would take into consideration methods to protect to the island from future land loss associated with
erosion and relative sea level rise. Restoration and protection would also restore the island’s size and
elevation such that it would provide sufficient area and height to support colonial nesting birds.

After construction is completed, the island footprint would be approximately 6 acres. Temporary levees
may be constructed to contain fill material. The restored island would be protected by approximately
250 feet of new breakwater and 2,000 feet of existing breakwater around three sides of its perimeter.
The southern portion (2 acres) of the existing island would be improved by raising the elevation with
shell material to build an emergent shell beach. About 3 acres of the restoration area would be planted
with native scrub-shrub vegetation. The conceptual drawing is shown in Figure 5-5.
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Figure 5-5. Conceptual drawing of the proposed Smith Point Island restoration, illustrating the
footprint of the breakwater, fill, and emergent shell substrate

The surface of Smith Point Island is currently covered with a layer of winnowed oyster shell (fossil)
approximately 1 to 2 feet thick. The shell is constantly moved by wave energy which inhibits the
accumulation of soil or fine shell material capable of supporting vegetation. As a result, the material
provides an ideal nesting location for bare ground nesting birds. Despite this ideal nesting substrate, its
elevation is currently so low that nesting birds experience nest failure with high tide events. To maintain
island habitat for ground-nesting birds, material consistent in structure and composition to the island’s
existing shell hash would be placed on about 2 acres of the current island to increase its elevation. This
shell beach would have an elevation that would support ground nesting species of colonial waterbirds. It
would also provide a small wave break on the channel side of island. This shell beach and its associated
intertidal shell material would protect the island on its southern side from wave induced erosion. The
shell material used would be similar to the shell hash present in structure, form, and mineral
composition (calcareous).
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5.1.2.2 East Matagorda Bay Rookery Island

East Matagorda Bay contains a number of small islands and one large island that supports colonial
waterbirds. The larger island, Dressing Point Island, is part of the Big Boggy National Wildlife Refuge. It
supports a diverse and abundant suite of colonial waterbirds. The only other islands that are similar are
40 miles to the west at Chester’s (Sundown) Island and 40 miles to the east at West Bay Bird Islands (Old
and New). Significant foraging habitat lies within the adjacent areas to support colonial waterbirds.

Restoration and protection of Dressing Point Rookery Island in East Matagorda Bay supports the needs
or goals of multiple conservation plans. These plans include but are not limited to the following
national, state and regional planning documents:

e Waterbird Conservation for the Americas: The North American Waterbird Conservation Plan,
Version 1 (Kushlan et. al. 2002);

e Southeast United States Regional Waterbird Conservation Plan (USFWS and North Carolina
Audubon Society 2006);

e Strategic Plan: The Coastal Program Stewardship of Fish and Wildlife Through Voluntary
Conservation Regional Step-Down Plan Region 2 (Texas) Part 2 of 3 FY 2006-2010 (USFWS 2006);

e Gulf Coast Joint Venture Conservation Planning for Reddish Egret (Vermillion and Wilson 2009);

e Texas Conservation Action Plan 2012 — 2016: Gulf Coast Prairies and Marshes Handbook (TPWD
2012);

e Texas Mid-Coast Initiative Area Fact Sheet (Gulf Coast Joint Venture 2012);

e Comprehensive Conservation Plan and Environmental Assessment — Texas Mid-Coast National
Wildlife Refuge Complex (USFWS 2013b); and

e Reddish Egret Conservation Action Plan (Wilson et. al. 2014).

The information provided in each of the planning documents listed above may be for a specific species
or may target a group or guild of waterbirds. Actions or recommendations in each may be directly
related to the proposed restoration of Dressing Point Island, typical nesting islands, or emphasize the
need of a species that would benefit from the East Matagorda Bay rookery island.

5.1.2.2.1 Dressing Point Island

Dressing Point Island is a natural island located in East Matagorda Bay and is part of the Big Boggy
National Wildlife Refuge. Dressing Point Island currently includes 7 acres of vegetated island and
intertidal shell beach as well as shell hash berms along parts of its shoreline. Erosion and subsidence
have decreased the area of the island from about 13 acres in 1984 to about 7 acres in 2011. The design
for the proposed restoration and protection of Dressing Point Island would take into consideration
methods to protect the island from future land loss associated with erosion and relative sea level rise.
Waterbird use of the island has declined as its size has decreased. During the early 1970s to late 1980s
the mean number of nesting pairs was about 10,000 pairs. Between the early 1990s and the present,
the number of nesting pairs has declined to an average of about 5,000 pairs. Despite these declines,
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Dressing Point Island is an important colonial rookery island on the upper coast of Texas. The island
supports nesting of brown pelicans, wading birds, laughing gulls and terns.

A shell knoll adjacent to the island has some scattered winnowed oyster shell (fossil). These areas have
been surveyed, identified and mapped. The shell is constantly moved by wave energy which prevents
the accumulation of soil or fine shell material capable of supporting vegetation. As a result the material
provides an ideal nesting location for bare ground nesting birds. Despite this ideal nesting substrate, its
elevation is currently so low that nesting birds can experience nest failure with high tide events. To
enhance the existing shell knoll, material consistent in structure and composition would be placed
southwest of the island to increase the elevation.

After construction is completed, the island footprint would be approximately 12 acres, which includes
about 5 acres of existing island that would be avoided during construction. Fill would be placed on 2
acres of existing island and on 5 acres on submerged lands between the constructed breakwater and
existing island. Temporary berms would be constructed, if needed, to contain fill material. The restored
island would be protected by approximately 5,000 feet of breakwater. About 7 acres of the restoration
area would be planted with native scrub-shrub vegetation. Approximately 2,500 cubic yards of shell
material would be placed and integrated with the existing shell knoll (emergent shell substrate)
southwest of the island. This added material would raise the elevation to support ground nesting
species of colonial waterbirds. It would also provide a small wave break and protect a portion of the
island from wave induced erosion. The conceptual drawing is shown in Figure 5-6.

Figure 5-6. Conceptual drawing of the proposed Dressing Point Island restoration, illustrating the
footprint of the breakwater/levee, fill, and emergent shell substrate
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A potential component of the proposed restoration and protection of Dressing Point Island includes a
constructed marsh located adjacent to the breakwater. Should dredging be required to provide access
for vessels during construction, the project design would allow for the beneficial use of the dredge
material, using best management practices (BMPs), to backfill the channel and use any excess material
to create intertidal marsh. The decision to construct the marsh would be made by the Implementing
Trustees' for the Texas Rookery Islands project and only after it has been determined that there are
enough remaining funds available from the funding provided for the Texas Rookery Islands project.

5.1.3 Evaluation Criteria

The proposed Texas Rookery Islands project falls within the project type “Restore and Protect Birds,”
which was evaluated under the Preferred Alternative in the Final Phase 11l ERP/PEIS, and meets the
evaluation criteria established by OPA and the Framework Agreement. The intent of the project is to
increase the size of available rookery island habitat in order to increase the number of nesting colonial
waterbirds. The proposed project has a clear nexus to the Spill (See 15 C.F.R. § 990.54(a)(2) and Sections
6a-6¢ of the Framework Agreement). The Spill injured avian resources throughout the northern Gulf
through a variety of mechanisms, including but not limited to exposure to oil, disturbance from
response activities, cleaning in rehabilitation facilities, and degradation of habitat. Numerous dead and
oiled brown pelicans, terns, wading birds and gulls were collected during and following the Spill. The
project would stabilize and protect rookery island shorelines, restore land mass and elevations, and
restore vegetation. The proposed enhancements of the islands would increase the amount and
longevity of bird nesting habitat, by providing nesting habitat which would otherwise not exist into the
future.

The project is technically feasible, utilizes proven techniques with established methods and documented
results, and can be implemented with minimal delay. Government agencies have successfully
implemented similar projects in the region. For these reasons, the Project has a high likelihood of
success (See 15 C.F.R. § 990.54(a)(3) and Section 6e of the Framework Agreement).

Potential environmental effects are analyzed under applicable environmental regulations in Section 5.2.
That analysis indicates that adverse effects from the project would largely be minor, localized, and often
of short duration. In addition, any BMPs and measures to avoid and minimize impacts that are identified
during the permitting process or during consultations and reviews with natural resource agencies would
be implemented. As a result, collateral injury would be avoided and minimized during project
implementation (construction, operations, and maintenance) (15 C.F.R. § 990.54(a)(4)).

Project cost estimates are based on similar past projects, and demonstrate that the project can be
conducted at a reasonable cost (See 15 C.F.R. § 990.54(a)(1) and Section 6e of the Framework

tus. Department of the Interior and the Texas Trustees (Texas Commission on Environmental Quality, Texas General Land
Office, and Texas Parks and Wildlife Department).
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Agreement). These past colonial waterbird projects include Evia Island, North Deer Island, New West
Bay Bird Island, Dickinson Bay Island I, St. Mary’s Island, and Shamrock Island. Other past projects using
similar construction techniques for different conservation goals include Jumbile Cove, Delehide Cove,
Stavation Cove and Bird Island Cove. These projects included the participation of restoration experts
from federal, state, business, and non-profit entities, as well as the services of professional coastal
engineers. The required coastal construction methods were similar to those included in this proposed
early restoration project. When proposed, all of the past projects referenced were reviewed by the
public and met all environmental conditions and requirements. As a result, the proposed Texas Rookery
Islands project is considered feasible and cost effective (See 15 C.F.R. § 990.54(a)(1) and (3)).

5.1.4 Performance Criteria and Monitoring

The performance of the project would be assessed using both qualitative and quantitative performance
criteria related to the project objectives. The need for corrective actions and/or adaptive management
would be determined by evaluation of the project over time using the specified performance criteria.
Successful implementation of this project would be determined by the presence and numbers of
targeted species of colonial nesting birds (e.g., brown pelicans, terns, wading birds and gulls) within the
restored/enhanced rookery islands. A full monitoring plan for the proposed project is found in Appendix
B (Texas Rookery Islands Project Monitoring Plan).?

Monitoring would occur for 5 years following completion of the restoration actions. Updates and
additional details concerning the monitoring activities (i.e. the status of the construction activities,
status of vegetation plantings, and/or number of nesting pairs) for this project would be summarized in
annual summary reports.

5.1.5 Offsets

For purposes of negotiating Offsets with BP in accordance with the Framework Agreement, the Trustees
used a Resource Equivalency Analysis to estimate bird Offsets. Bird Offsets (expressed in Discounted
Bird Years)® were estimated for the islands by calculating additional brown pelican, gull, tern, and
wading bird production expected over time compared to a no-action scenario. The Trustees and BP
agreed that if this restoration is selected for implementation, BP would receive the following Offsets:

e For brown pelicans, NRD Offsets are 6,743 Discounted Bird Years. These Offsets are only
applicable to brown pelican injuries in the Gulf of Mexico (appropriately scaled), as determined
by the Trustees’ total assessment of injury for the Qil Spill.

% BP and the Trustees agreed to work together to develop the monitoring plans for this project. The monitoring plan included
in Appendix B could change as a result of further discussions with BP.
® Discounted Bird Years are expressed in present value 2010 discounted bird years.
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e For gulls, NRD Offsets are 87,904 Discounted Bird Years. These Offsets are only applicable to gull
injuries in the Gulf of Mexico (appropriately scaled), as determined by the Trustees’ total
assessment of injury for the Oil Spill.

e Forterns, NRD Offsets are 27,447 Discounted Bird Years. These Offsets are only applicable to
sandwich and royal tern injuries in the Gulf of Mexico (appropriately scaled), as determined by
the Trustees’ total assessment of injury for the Qil Spill.

e For wading birds, NRD Offsets are 11,128 Discounted Bird Years. These Offsets are only
applicable to great blue heron, roseate spoonbill, reddish egret, great egret, snowy egret,
tricolored heron, and black-crowned night heron injuries in the Gulf of Mexico (appropriately
scaled), as determined by the Trustees’ total assessment of injury for the Qil Spill.

The “Discounted Bird Years” calculation uses a discounting rate to convert the number of bird years to a
common base year. Offsets were estimated for brown pelicans, gulls, terns, and wading birds as
articulated above because these species, in particular, are expected to benefit from the proposed
restoration actions. Factors used to develop bird Offsets included site-specific estimates of nesting
density, typical number of fledglings per nest, expected longevity of the project, tropical storm
frequency, the percent of each island area used for nesting, and the time for vegetation to become
established. If the proposed Texas Rookery Islands project is selected for implementation, these Offsets
would, in the future, be credited against the Trustees’ final assessment of total injury to these bird
species resulting from the Spill.

5.1.6 Estimated Cost

The total estimated cost to implement this Project is $20,603,770. This cost reflects current cost
estimates developed from the most current designs for each island available to the Trustees at the time
of the project negotiation. The estimated cost includes provisions for planning, engineering and design,
construction, monitoring, and contingencies.
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5.2 Texas Rookery Islands Project: Environmental Assessment

The Texas Rookery Islands project would restore and protect three rookery islands in Galveston Bay and
one rookery island in East Matagorda Bay using coastal engineering techniques (Figure 5-1). Restoration
actions at each proposed rookery island would increase the amount of available nesting habitat by
increasing the size of the island, enhance the quality of habitat through the establishment of native
vegetation, and increase the longevity of the habitat through the construction of protective features,
such as breakwaters or armoring.

5.2.1 Introduction and Background, Purpose and Need

This project is proposed as part of Phase |V of the Early Restoration program. This EA tiers from the
programmatic portions of the Final Phase Ill ERP/PEIS. This EA qualifies for tiering from the Final Phase
I1l ERP/PEIS in accordance with U.S. Department of the Interior (DOI) regulations (43 C.F.R. §46.140,
Using tiered documents) under “b” and “c”. This project is consistent with the project type, “Restore and
Protect Birds,” which was included in the Preferred Alternative “Contribute to Restoring Habitats and
Living Coastal and Marine Resources and Recreational Opportunities.” By tiering, this EA provides the
requisite additional detail for a project-level NEPA analysis that considers potential site specific impacts
anticipated from implementation of the proposed action and the no action alternative. See Chapter 1.3
for information on the Final Phase Ill ERP/PEIS and tiering of the Phase IV proposed projects.

The Texas Rookery Islands project is consistent with the Final Phase Il ERP/PEIS’ Preferred Alternative as
described in the 2014 Record of Decision (79 FR 64831-64832; October 31, 2014) and the Trustees find
that the conditions and environmental effects described in the broader Phase IIl ERP/PEIS (with updates
as described in Chapter 2 of this document) are still valid. Specifically, the EA for the proposed Texas
Rookery Islands project tiers from the analyses found in the following sections of the PEIS:

e Chapter 5: Proposed Early Restoration Programmatic Plan: Development and Evaluation of
Alternatives: Descriptions of Alternatives 2 (Section 5.5.3 Contribute to Restoring Habitats and
Living Coastal and Marine Resources), including Section 5.3.3.8 Restore and Protect Birds, and 4
(Section 5.3.7 Preferred Alternative: Contribute to Restoring Habitats, Living Coastal and Marine
Resources and Recreational Opportunities);

e Chapter 6: Environmental Consequences, Section 6.3.8, Project Type 8: Restore and Protect
Birds, and 6.4, Alternatives 2 (and 4): Human Uses and Socioeconomics.

e Chapter 6.8: Potential Cumulative Impacts

This EA incorporates by reference the analysis found in those sections of the Final Phase 11l ERP/PEIS.
This EA also incorporates by reference all introductory, process, background, and Affected Environment
information and discussion related to Early Restoration provided in the Final Phase Il ERP/PEIS
(Chapters 1 through 6).
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The proposed Texas Rookery Islands project is analyzed and described in subsequent sections as one EA
comprised of two sections. Subsections within island descriptions are, in many cases, very similar in
regards to the potential impact to physical, biological, and socioeconomic resources. These similarities
make it possible to analyze the four islands of the proposed project in two sections based on geography.
Each section includes detailed discussion of resources potentially involved with the proposed project.
The two sections of the proposed project EA are 1) the Galveston Bay rookery islands and 2) the East
Matagorda Bay rookery island.

5.2.1.1 Background

The Spill injured avian resources throughout the northern Gulf through a variety of mechanisms,
including but not limited to exposure to oil, disturbance from response activities, cleaning in
rehabilitation facilities, and degradation of habitat. Numerous dead and oiled brown pelicans, terns,
wading birds and gulls were collected during and following the Spill. This project would stabilize and
protect rookery island shorelines, restore land mass and elevations, and restore vegetation. These
enhancements of the islands would increase longevity of the islands and increase the amount of
waterbird nesting habitat.

Preliminary engineering has been completed for the Dickinson Bay Il and Dressing Point Islands. The
plans developed for Smith Point and Rollover Bay islands are currently conceptual in design. Refined
design and construction specification packages for each of the islands would be developed by PE(s) with
coastal restoration experience. Table 5-1 (Section 5.1.2) summarizes the preliminary construction tasks
based on current planning efforts for each island.

5.2.1.2 Purpose and Need

The proposed action falls within the scope of the programmatic purpose and need for early restoration
as described in the Final Phase Il ERP/PEIS because it would accelerate meaningful restoration of
injured natural resources and their services resulting from the Spill. The proposed project’s purpose is
to begin to restore and protect birds injured as a result of the Spill. The project is needed to restore
colonial waterbird nesting habitat in Galveston and East Matagorda Bays. Restoration actions at each
rookery island would increase the amount of available nesting habitat by increasing the size of the
island, enhance the quality of habitat through the establishment of native vegetation, and increase the
longevity of the habitat through the construction of protective features, such as breakwaters or
armoring. Increasing the amount of available nesting habitat, enhancing the quality of habitat, and
increasing the protection of the habitat from erosion and sea level rise would result in an increase in the
numbers of nesting colonial waterbirds.

5.2.2 Scope of the Environmental Assessment

This project is proposed as part of Phase IV of the Early Restoration program. The broader
environmental analyses of these types of actions as a whole are discussed in the Final Phase Ill ERP/PEIS
from which this EA is tiered. The information and analyses in this document supplement the
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programmatic analyses with site-specific information. This EA provides NEPA analysis for potential
impacts for site-specific issues and concerns anticipated from implementation of the proposed actions
and the no action alternative.

Under NEPA, federal agencies must consider the environmental effects of their actions that include,
among others, impacts on social, cultural, and economic resources, as well as natural resources. This
project is proposed under OPA and thus meets the level of federal agency involvement to require
review. The following sections describe the affected resources and environmental consequences of the
project.

In order to determine whether an action has the potential to result in significant impacts, the context
and intensity of the action must be considered. Context refers to area of impacts (local, state-wide, etc.)
and their duration (e.g., whether they are short- or long-term impacts). Intensity refers to the severity
of impact and could include the timing of the action (e.g., more intense impacts would occur during
critical periods like high visitation or wildlife breeding/rearing, etc.). Intensity is also described in terms
of whether the impact would be beneficial or adverse.

For purposes of this document, impacts are characterized as minor, moderate or major, and temporary
or long-term. The analysis of beneficial impacts focuses on the duration (short- or long-term), without
attempting to specify the intensity of the benefit. The definition of these characterizations is consistent
with that used in the Final Phase Il ERP/PEIS, and can be found in Appendix D. As discussed above, the
EA for the Texas Rookery Islands project is split into two geographic areas: the islands in Galveston Bay
and the island in East Matagorda Bay. Section 5.2.4 addresses the Galveston Bay rookery islands, which
include Dickinson Bay Island Il, Rollover Bay Island, and Smith Point Island. Section 5.2.5 addresses the
rookery island in East Matagorda Bay, Dressing Point Island.

5.2.3 Project Alternatives

Both OPA and NEPA require consideration of the No Action alternative. For this section, there are two
alternatives, No Action and the Proposed Actions of the Texas Rookery Island project.

5.2.3.1 No Action

For this Phase IV proposed project, the No Action alternative assumes that the Trustees would not
pursue the actions comprising the Texas Rookery Islands project as part of Phase IV Early Restoration.

Under No Action, the existing conditions described for the bird rookery islands resources in the affected
environment subsections would prevail. Restoration benefits associated with this project would not be
achieved at this time.

Section 1502.14(d) of the CEQ Regulations requires the alternatives analysis to "include the alternative
of no action." CEQ states that in some cases "no action" is "no change" from current management
direction or level of management intensity. Therefore, the "no action" alternative may be thought of in
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terms of continuing with the present course of action until that action is changed. Projected impacts of
proposed actions would be compared to those impacts projected for the existing actions. In this case,
the existing rookery islands would continue to diminish and nesting habitat for colonial waterbirds
would continue to degrade. Therefore, the No Action alternative would result in fewer pairs of nesting
colonial waterbirds on Texas rookery islands.

5.2.3.2 Proposed Actions
The Proposed Actions would implement the restoration and protection of all four Texas Rookery Islands:

e Dickinson Bay Island I,
e Rollover Bay Island,

e Smith Point Island, and
e Dressing Point Island.

5.2.3.3 Other Alternatives Considered but Not Analyzed

The Trustees’ Early Restoration project selection process is described in Section 2.1 of the Final Phase Il
ERP/PEIS. As described there, potential projects evolve from public scoping, ongoing public input
through internet-accessible databases, review of current federal and state management plans and
programs, and Trustee expertise and experience. From this broad list of project ideas, the Trustee’s
Early Restoration project selection process initially results in a set of proposed projects that, consistent
with the Framework Agreement, were submitted to BP for review and consideration. One area
considered for Early Restoration included restoration for injured birds.

The Trustees considered a range of techniques for the restoration of birds. To be consistent with the
Final Phase Il ERP/PEIS, the Trustees focused on restoration techniques identified for the project type
“Restore and Protect Birds”. To evaluate each of the available restoration techniques, the Trustees
considered the magnitude of the benefits that would be provided by the restoration, the cost-
effectiveness of the techniques, and the overall likelihood that the Trustees would be able to
successfully implement the effort as ‘early restoration.” Secondary considerations included
administrative efficiency, availability of existing partnerships, and strength of local support. The Trustees
are pursuing the creation/enhancement of bird nesting and/or foraging habitat through the Texas
Rookery Islands project, because the project is feasible at this time given the constraints of the
Framework Agreement.

5.2.4 Galveston Bay Rookery Islands

This section provides the background and description for the proposed actions in Galveston Bay, which
includes the restoration and protection of Dickinson Bay Island II, Rollover Bay Island, and Smith Point
Island (Figure 5-7). The location, scope, construction and installation, as well as operations and
maintenance for these three islands are discussed in the following subsections.

20



Figure 5-7. Location of Galveston Bay Rookery Islands
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5.2.4.1 Galveston Bay Rookery Island Locations

Galveston Bay is composed of many interconnected bays, including Trinity Bay, Galveston Bay, East Bay,
West Bay, and Christmas Bay. These bays are bordered by five counties (Brazoria, Chambers, Galveston,
Harris, and Liberty) and are partially separated from the Gulf of Mexico by two prominent coastal
barriers, the Bolivar Peninsula and Galveston Island.

5.2.4.1.1 Dickinson Bay Island 11

Dickinson Bay Island Il is under half of a mile from the mainland and is located at the mouth of Dickinson
Bay in Galveston Bay, Galveston County, Texas. Specifically it is located in Dickinson Bay near
29.464394° N, 94.936601° W; NADS83. There are two locations currently proposed to replace a lost
rookery island (Figure 5-2). Dickinson Bay Island Il may be constructed in either a northern location or a
southern location. The area that may be directly or indirectly affected is about 15 acres and includes the
footprint of the construction and staging areas around the island, breakwater, armored levee, or other
structure, vegetation plantings, and earthen fill. The borrow area is not included in this footprint
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estimate because it has not yet been identified. A navigation channel, approximately 10 feet deep is
located between the two potential project sites. Areas not within the navigation channel are
approximately 3 to 4 feet deep. The nearby boat dock at April Fool Point, which is approximately 1 mile
away, may be used to load and transport materials. The Texas General Land Office (TGLO) has identified
places to access coastal waterways at http://www.glo.texas.gov/texas-beach-access/beach bay.html.

Information specific to Galveston County access points and available activities is located at
http://www.glo.texas.gov/texas-beach-access/pdf/beach-bay/Galveston.pdf.

5.2.4.1.2 Rollover Bay Island

Rollover Bay Island is situated within the Galveston Bay system, Galveston County, Texas. Specifically it
is located in Rollover Bay which lies in East (Galveston) Bay at 29.521548° N, 94.505693° W; NAD83. The
area that may be directly or indirectly affected is about 25 acres and includes the footprint of the
construction and staging areas around the island, breakwater, armored levee, or other structure,
vegetation plantings, and earthen fill. The borrow area is not included in this footprint estimate because
it has not yet been identified. The island is near the GIWW which has depth of about 10 feet. The
surrounding area is around 4 feet deep. The nearby boat dock at Dr. Lloyd K. Lauderdale Public Boat
Ramp, which is about a half mile away, may be used to load and transport materials with small
motorboats. Large equipment and materials moved by barges or other vessels would use the
established interconnected waterways and larger commercial docking facilities. TGLO has identified
places to access to coastal waterways at http://www.glo.texas.gov/texas-beach-access/beach bay.html.

Information specific to Galveston County access points and available activities is located at
http://www.glo.texas.gov/texas-beach-access/pdf/beach-bay/Galveston.pdf.

5.2.4.1.3 Smith Point Island

Smith Point Island lies approximately 1.25 miles southwest of the Smith Point peninsula and is
approximately 1.4 miles from the James Robbins Park boat ramp on the peninsula. The island is located
between Trinity Bay and East Bay within Galveston Bay near 29.5363° N, 94.8087° W; NAD83. The area
that may be directly or indirectly affected is about 28 acres and includes the footprint of the
construction and staging areas around the island, breakwater, armored levee, or other structure,
vegetation plantings, earthen fill, and emergent shell substrate. The borrow area is not included in this
footprint estimate because it has not yet been identified. The depths near the island are relatively
shallow ranging to a depth of approximately 3 feet in the surrounding area and up to 5 feet in the
adjacent navigation channel. The nearest dock to the project site is located on Smith Point peninsula and
may be used to load material for transport to the project area. The site can be accessed using the
Channel to Smith Point which connects Smith Point to the Houston Ship Channel (National Oceanic and
Atmospheric Administration [NOAA] navigational charts for Galveston/Houston:
http://xpda.com/nauticalcharts/).
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5.2.4.2 Galveston Bay Rookery Islands Project Scope

The general conceptual approach and design for the restoration and protection of the rookery islands
would use coastal engineering techniques to expand the area of the island, raise its elevation, plant
native species of vegetation, and protect the island from erosion. Specifics for each island are provided
below.

5.2.4.2.1 Dickinson Bay Island I1

The proposed island locations are on submerged bay bottom that is owned by the State of Texas.
Appropriate lease(s) for managing the submerged bay bottom and the construction activities would be
obtained prior to implementing the proposed restoration. The navigation channel would be utilized to
transport supplies to the project area. The design currently under consideration for Dickinson Bay Island
Il would include the construction of an island at a height protective of high tide events during the
nesting season. The island is currently in the preliminary engineering design stage (HDR 2014). One of
two potential sites would be chosen for construction of Dickinson Bay Island Il (Figure 5-2).The following
descriptions for each of the construction elements are based on engineering and biological
considerations. The preliminary plan contains the following elements:

. Construct 4 island acres by placing clean fill over submerged land;

. Construct 2,000 feet of armored levees to protect the restored island;
. Build 0.8 acres of submerged levee; and

. Plant 3.5 island acres with native scrub-shrub vegetation.

5.2.4.2.2 Rollover Bay Island

The proposed island restoration is partially located on submerged bay bottom that is owned by the State
of Texas. Appropriate lease(s) for managing the submerged bay bottom and the construction activities
would be obtained prior to implementing the proposed restoration. The GIWW navigation channel
would be utilized to transport supplies to the project area. The conceptual design for the restoration
and protection of Rollover Bay Island includes several components that would improve nesting habitat
on the island and increase its longevity. The conceptual plan is shown in Figure 5-4 and contains the
following elements:

o Construct 10 island acres by placing clean fill over submerged land or existing land (if
present);

o Construct 4,500 feet of armored levees to protect the restored island; and

. Plant 4 island acres with native scrub-shrub vegetation.

Restoration and protection of Rollover Bay Island requires the placement of material on the submerged
bay bottom, which may impact hard shell substrate, a valued benthic substrate in Galveston Bay. Any
impacts incurred after avoidance and minimization measures are taken would be fully mitigated by
restoring an equal or greater amount of hard substrate.
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5.2.4.2.3 Smith Point Island

The proposed island restoration is partially located on submerged bay bottom. Appropriate lease(s) for
managing the submerged bay bottom and the construction activities would be obtained prior to
implementing the proposed restoration. Previous restoration activities by the U.S. Army Corps of
Engineers in 2002 near the area of Smith Point Island created infrastructure which can be used to
facilitate the restoration of the island. There is an existing breakwater in the project area. This feature
would be incorporated into the design of the restored island. The conceptual design for the restoration
and protection of the island includes several components that would improve nesting habitat on the
island and increase its longevity. The conceptual plan is shown in Figure 5-5 and contains the following

elements:
. Construct 6 island acres by placing clean fill over submerged land;
. Enhance 2,000 feet of existing breakwater to protect the restored and existing island;
. Construct 250 feet of new breakwater to protect the restored and existing island;
. Raise the elevation on 2 acres within the footprint of the existing island with shell material
to build an emergent shell beach; and
. Plant 3 island acres with native scrub-shrub vegetation.

5.2.4.3 Galveston Bay Rookery Islands Construction and Installation

Preliminary engineering has been completed for Dickinson Bay Island. The plans developed for Smith
Point and Rollover Bay islands are currently conceptual in their design. Refined design and construction
specification packages for each of the islands would be developed by PE(s) with coastal restoration
experience. The following descriptions for each of the island construction elements are preliminary and
based on current planning efforts and resource agency experience with similar projects within Galveston
Bay and should be considered typical.

The method used to place material would be either beneficial use of dredged material, direct dredging
from an in situ nearby borrow area, or imported via barge from a more remote upland borrow site. The
target elevation for the restored island would place the crown at least 4 feet above mean tide level post-
settlement sloping to existing grades. Temporary berms would be created, if needed, to contain any
dredged material. Higher elevations would be planted with native scrub-shrub vegetation. Plants used
would consist of species found at similar island sites and would be propagated from stock from the
upper Texas coast. Breakwaters or armored levees may be used to provide containment of fill material
based on engineering considerations but their main purpose would be to protect the island from
erosional forces.

Methods and tools would be approved by the PE and the project team that includes Trustee
representatives prior to implementation. Environmental considerations, BMPs, and legal and permit
requirements must be met regardless of methods and tools chosen. These would be outlined in the bid
specification package developed by the PE and contracting officers. This specification package would
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ensure that the contractor is made aware of not only the engineering specifications but the additional
obligations they would incur associated with federal and state laws governing the activities associated
with the project. It would also provide the project related approvals needed by the project manager

and the PE to conduct the project.

In general, construction would require the use of barges, small watercraft, large track hoe excavators,
earth moving equipment, hydraulic or clamshell dredges, and a dockside staging area. Equipment and
materials for the construction activities would be transported via roads and marine waterways. Large
equipment and materials moved by barges would use the established interconnected waterways. This
may include the GIWW, the Houston Ship Channel and/or other navigation channels (NOAA navigational
charts for Galveston/Houston: http://xpda.com/nauticalcharts/). The TGLO has identified places to

access to coastal waterways at http://www.glo.texas.gov/texas-beach-access/beach bay.html.

Information specific to Galveston County is located at http://www.glo.texas.gov/texas-beach-

access/pdf/beach-bay/Galveston.pdf.

5.2.4.3.1 Island Fill

Uncontaminated earthen fill material would be used to raise elevations. Fill material would be sourced
from a nearby navigation channel, a nearby in situ borrow site, or from an upland borrow site. Borrow
sites determined to be suitable from an engineering perspective would be evaluated for environmental
conditions to ensure that any cultural and/or sensitive resources are properly addressed. For any of
these borrow sites, the material would be mixed with water, requiring a settlement period and the
controlled discharge of decant water from within the placement area. The height of any temporary or
permanent structure and construction methods required to contain the earthen fill would be
determined by the type of material used and its estimated water content. Location of the structures
would ensure containment and settlement of the fill materials, using BMPs. The volume of earthen fill
material for each island is listed below and is the maximum amount of material estimated to be needed:

e Dickinson Bay Il = 75,000 cubic yards
e Rollover Bay — 80,000 cubic yards
e Smith Point — 70,000 cubic yards

All environmental reviews required for the placement of the material obtained as part of a beneficial
use disposal process would be completed by the other project (e.g. a navigation improvement project).
If an in situ borrow area is used, the borrow area would be located as near the island as feasible and
would use surface bay bottom sediments. If earthen fill material is obtained from a more distant borrow
area such as upland site, the material would meet engineering requirements and the site would be
reviewed and approved by resource agencies for cultural and sensitive resources including at-risk
species, wetlands, contaminants, and cultural resources. To date, the source of the fill material has not
been identified for any of the three Galveston Bay rookery islands.
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Location of a specific in situ borrow site(s) would be based on several factors including the absence of
sensitive resources (e.g. oyster reef, seagrasses), geotechnical and sediment quality, nearby commercial
and/or recreational activities, and lateral extent of available material (avoiding a deep borrow site). The
site would have an optimal footprint in order to keep the depth modified by the removal of material as
shallow as possible, which would prevent impacts to water quality, scouring, or the development of
deep pockets in a naturally shallow bay system. Ideally, the borrow site would be situated in the bay to
receive sediments carried by currents so it can be replenished with sediments quickly, increasing the
rate of recovery to the level of the adjacent bay bottom. Material would be transported from the
borrow site to the island via a hydraulic dredge pipeline or by barge if a clamshell dredge is used.

Measures to control turbidity caused by construction activities, decant water, and sediment movement
would be in place to ensure sensitive habitats are protected, water quality standards are met, and
sensitive resources are not affected. These measures may include appropriate water control structures
to decant water, as well as the installation of silt fences, hay bales, filter-fabric, and/or temporary levees
to control sediments and avoid negative impacts associated with the fill placement. The nearby
presence of oyster reefs, other hard structure reef resources, and seagrass beds near some islands
would require the use of significant control measures during project implementation.

5.2.4.3.2 Breakwater/Armored Levee

Breakwaters or armored levees would be installed to protect the island from erosional forces. However,
they could be modified or enhanced as part of this project to act as containment for the earthen fill.
Graded stone, typically limestone, would be used to construct the breakwaters or armoring. The
amount, grading, and size of rock used would be dependent on several factors determined in the final
design. These include wave and current energy expected, as well as whether the breakwaters or
armored levees would be used for containment and dewatering of sediments or only for erosion
protection. Breakwaters and levees used for containment are typically higher in elevation and larger
than those used solely for erosion protection. These considerations along with physical data from the
site would be evaluated by a qualified coastal PE and the project team prior to selection of design. The
project team would include individuals from TPWD, USFWS, and participating partners. The source of
the material is expected to be from known and existing limestone quarries used for coastal construction
projects across the western Gulf of Mexico meeting standards specified for the project.

5.2.4.3.3 Submerged Levee

Only Dickinson Bay Island Il would have a submerged levee as part of its design. The submerged levee
incorporated into the design serves to create a water/shore interface that would facilitate the use of the
island by avian species. The calm water/shore interface is an important component used by nesting
birds and their fledged young. The exact design specifications have yet to be determined by the project
team. However, a cap of protective cultch or rock material would be deployed over the submerged
levee to provide long-term protection. The submerged levee may be exposed during low tide events but
its elevation would be within the normal intertidal range.
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5.2.4.3.4 Vegetation Planting

Once the earthen fill has dewatered and sediments have settled, the higher elevation portions of the
restored islands would be planted with native scrub-shrub vegetation to help promote desired
vegetation establishment. Each island site would have a targeted number of acres for vegetative
plantings: Dickinson Bay Island Il, 3.5 acres; Smith Point Island, 3 acres; and Rollover Bay Island, 4 acres.
Plants used would be species documented from similar island sites and be propagated from stock
located on the upper Texas coast. Species under consideration include, but are not limited to, those
shown in Table 5-2. A Vegetation Planting Plan modified from and based on the Natural Resources
Conservation Service (NRCS) Publication NRCS-TX-612 would be developed prior to implementation
(NRCS 2013). This plan would provide specifications for the species of native vegetation to be used;
acceptable source stock; planting densities and locations on the island for planting; survival targets and
adaptive management strategies. Expected plant survival is approximately 60% at the end of the 5-year
monitoring period. Protective measures may include trunk collars or wire exclusion cages to protect
saplings from herbivory or trampling during the first few years after planting. Time of year as well as
substrate salinity would determine the timing for planting. It is anticipated that this would take place
approximately one year after construction, depending on environmental conditions.

Table 5-2. Examples of native scrub-shrub species proposed for transplanting

Common Name Scientific Name
Colima Zanthoxylum fagara
Woolybucket Bumelia Bumelia lanuginosa
Prickly Pear Cactus Opuntia dilleni
Desert Olive Forestiera augusifolia
Huisache Acacia famesiana
Jerusalem Thorn Parkinsonia aculeate

5.2.4.3.5 Shell Beach Enhancement

Shell beach habitat on Smith Point Island would be enhanced to support ground nesting birds by placing
material similar to the existing shell hash on top of the existing substrate. Approximately 5,000 cubic
yards of material similar to the existing shell is anticipated to be deposited on Smith Point Island raising
the elevation approximately 1.5 feet. The final elevation of the improved island would be such that it
would be suitable for shell and bare ground nesting species. The wave energy would maintain a portion
of the island free from vegetation and ideal for shell and bare ground nesting birds.

Rollover Bay Island was created through the placement of dredge material. Erosive forces have
winnowed the lighter sediment and concentrated fossil mollusk shell and shell fragments leaving a
surface layer of hard shell substrate. This shell material is not part of accreting reefs dominated by living
eastern oysters and does not have commercial fisheries value; however, the shell reef is an important
ecological habitat in Galveston Bay. Therefore any unavoidable impacts to hard shell substrate caused
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by the placement of material for the island restoration may require compensation after consultations
with natural resource agencies.

Material placed onto Rollover Bay and Smith Point Islands would be added in a manner that it emulates
shell berms observed in nearby areas. The source of this material would be similar to the shell hash
present on these islands in structure, form, and mineral composition (calcareous) and be either from
current shell sources, limestone, or a mixture of limestone and shell, or material similar in size shape,
density, etc. This material would be obtained from commercially available sources.

5.2.4.3.6 Construction Schedule

Currently the Dickinson Bay Island Il does not exist; therefore, there is no nesting habitat present and
construction could occur anytime during the year. If it appears that birds will nest on Rollover Bay and
Smith Point Islands, construction would avoid the nesting season, which is usually February 1 through
August 15. However, field activities that pose minimal disturbance may be acceptable to occur while
birds are nesting. Any such activities would be coordinated with state and federal agency biologists and
with non-governmental organization (NGO) partners prior to initiation of field work. The final
engineering and design for all the islands is estimated to be completed in 18 months. Activities
associated with construction are not expected to take longer than 6 months for Smith Point Island and
12 months for Dickinson Bay Il and Rollover Bay Islands. The timing of contracting awards and weather
conditions could impact the construction schedule. To prevent disturbance to nearby residential
communities near Rollover and Smith Point, construction activities that produce significant noise or
require precision, such as moving or placing rock would be limited to daylight hours.

5.2.4.4 Galveston Bay Rookery Islands Operations and Maintenance

The Galveston Bay Foundation leases a previously restored island in Dickinson Bay from the TGLO.
Audubon Texas manages Rollover Bay Island through a lease for the island and submerged lands with
the TGLO and Smith Point Island through a lease for the island and submerged lands with the Chambers-
Liberty Navigation District. Any additional lease(s) for managing the submerged bay bottom and the
construction activities would be obtained prior to implementing the proposed restoration. Maintenance
activities on Dickinson Bay Island Il would likely be managed by the Galveston Bay Foundation or
another stakeholder and maintenance at Smith Point and Rollover Bay Islands would likely be managed
by Audubon Texas or another stakeholder. As members of the Texas Colonial Waterbird Society, they
participate in the annual waterbird surveys and work collectively to support waterbird conservation.

As members of the project teams for the respective islands, both Galveston Bay Foundation and
Audubon Texas would participate in project development and be cognizant of obligations related to
long-term management. Activities on the islands by both organizations include monitoring, predator
control, and educational signs to reduce disturbance.
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5.2.5 Galveston Bay Rookery Islands Affected Environment and Environmental
Consequences

This section provides the affected environment and environmental consequences for the proposed

actions in Galveston Bay, which includes the restoration and protection of Dickinson Bay Island II,
Rollover Bay Island, and Smith Point Island.

According to the CEQ Regulations for Implementing NEPA (§§ 1502.1 and 1502.2) agencies should “focus
on significant environmental issues” and for other than significant issues there should be “only enough

discussion to show why more study is not warranted.” After preliminary investigation, some resource
areas were determined to be either unaffected or minimally affected by the proposed action. These
resources are not discussed in further detail below. Only those resource areas with potential, adverse

impacts are discussed in detail below.

The programmatic analysis looked at a series of resources as part of the biological, physical, and

socioeconomic environment. As appropriate in a tiered analysis, the evaluation of each project focuses

on the specific resources with a potential to be affected by the proposed project. To avoid redundant or

unnecessary information, resource areas that are not expected to be adversely impacted are not

evaluated further under given proposed actions. Resource areas that are not analyzed in detail are listed

below along with a brief rationale for non-inclusion are:

e Socioeconomics/Environmental Justice: Short-term beneficial impacts to the local and regional

economies would occur from increases in construction jobs and demand for workforce to
support the restoration projects. These jobs would provide income, sales, and downstream
economic activity in the region. Any non-local workers, brought in for a short period of time,
would bring in additional spending as workers stay in local hotels and eat in local eating and
drinking establishments. Project spending would include and contribute to support of the

workforce needed to design, engineer, manage, and carry out the projects. Additionally, locally

purchased (or rented) equipment and materials would also benefit regional economies.

Commercial fishing (shrimp, crab and oyster fisheries) occur in Galveston Bay. Of particular
concern are the oyster leases in the vicinity of Smith Point Island. Prior to construction and

during the engineering and design, the Implementing Trustees would work with the commercial

fisheries community to prevent impacts to adjacent submerged lands used to harvest oysters.

The Trustees find that the rookery islands do not meet any of the criteria for determining that

disproportionately high and adverse effects would likely fall on minority or low-income

populations. In addition, the islands are uninhabited by humans and restoration of the islands

would not be directly affecting any residents. Furthermore, there are no adverse effects to low

income or minority populations anticipated from the proposed action.
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e Infrastructure: There are no pipelines near Rollover Bay Island. Pipelines near Dickinson Bay
Island Il and Smith Point Island are not in the construction footprint and would be avoided
during construction. The proposed action is anticipated to have no impact to infrastructure,
since new infrastructure would not be built and existing infrastructure in the area would be
avoided.

e land and Marine Management: The rookery islands include submerged bay bottom in their

construction footprints. Appropriate leases would be obtained prior to construction. Audubon
Texas currently manages Rollover Bay Island for nesting colonial waterbirds through a lease with
TGLO. Audubon Texas currently manages Smith Point Island for nesting colonial waterbirds
through a lease with the Chambers-Liberty Navigation District. The proposed action is
anticipated to have no impact to land and marine management, since projects would be
consistent with the prevailing management, practices, plans, and direction governing the use of
the areas where the island restoration would take place.

e Land and Marine Transportation: The proposed action is anticipated to have no impact to land

and marine transportation. Shipping routes would need to be properly identified prior to the
selection of borrow sites for dredge and fill material to prevent any impacts to marine
transportation. Activities related to construction would require coordination with the users of
the waterway. While the Dickinson Bay Navigation Channel, Channel to Smith Point, or GIWW
would be used to transport equipment and materials, barges would be staged adjacent to the
island site and not within the approved waterway. It is expected that activities would not
interrupt the channel traffic to any significant degree. Most of the commercial traffic takes place
on a routine schedule and construction activities would be timed to reduce any interference
with commercial operators.

5.2.5.1 Physical Environment

Galveston Bay is about 30 miles long, 17 miles wide, 6 to 12 feet deep, and has a surface area of 600
square miles. Galveston Bay was formed during the end of the last glacial period when world sea levels
rose in response to melting glaciers (Anderson 2007). Formerly a river valley during the Pleistocene,
sediments accumulated in the valley as the sea rose and formed the bay during the Holocene. The
Galveston Bay geologic substrates are comprised of clay and silt with some sand. Most of the sand
component is delivered from the Gulf by tidal forces. The main sources of sediments entering the
system include the Trinity and San Jacinto River systems and to a lesser degree the many small streams
and bayous that enter the system. Significant subsidence has occurred as the result of the withdrawal of
underground fluids. This has resulted in significant changes to the shorelines of the bay as well as
islands formed naturally or by man. Most of the islands in the bay system were created during the
construction of waterways by the side casting of dredged material along the newly created channel. The
description of the physical environment of Galveston Bay is divided into geology and substrates,
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hydrology and water quality, air quality and greenhouse gas emissions, as well as noise characteristics of
the area.

5.2.5.1.1 Geology and Substrates
Affected Resources

Dickinson Bay Island 11

Dickinson Bay Island Il would be built over submerged sediments in subtidal habitat. Sediment cores
were taken and the substrate was analyzed. The substrate was defined as sandy lean clay with shell
fragments or clayey sand with shell fragments. Detailed substrate profiles are in Appendix A of the
Alternatives Analysis. A navigation channel, approximately 10 feet deep is located between the two
potential project sites. Areas not within the navigation channel are approximately 3-4 feet deep.

Rollover Bay Island

Several dredged material placement islands (approximately 11 islands) were created in Rollover Bay
during excavation and maintenance of the GIWW. The preliminary site chosen for the restoration is
associated with one of the five remaining islands. The material excavated was composed primarily of
clays and silts with some sand containing fossil shell and shell fragments. The Galveston County Soil
Survey identifies the island soils as ljam Soil Series. These soils form in materials dredged from bays and
waterways. The island is near the GIWW which has depth of about 10 feet. The surrounding area is

around 4 feet deep.

Smith Point Island

Smith Point Island was likely a natural reef island associated with a suite of reef islands mapped in 1921
(NOAA 1921). In 1950, material was added to the islands current location when the Channel to Smith
Point was constructed. The island may have received additional material in 1972. The island is currently
comprised of winnowed oyster shell that was left behind after the lighter dredged sediments eroded
away. The submerged bay bottom surrounding the island is primarily composed of clays with some silt.
The area contains considerable active oyster reef, oyster leases, and hard bottom substrate (Figure 5-8).
The depths surrounding the island are relatively shallow ranging to a maximum depth of approximately
6 feet.
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Figure 5-8. Location of oyster reefs in the vicinity of Smith Point Island
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Borrow Area

Fill material may be obtained from an in situ borrow area, a more distant area (which could include an
upland site), or from a project that would be dredging materials and is looking for beneficial use
disposal. Borrow sites determined to be suitable would be evaluated for environmental conditions to
ensure that any cultural and/or sensitive resources are fully addressed. Location of a specific borrow
site(s) would be based on several factors including the absence of sensitive resources (e.g. oyster reef or
other hard bottom substrate), geotechnical and sediment quality, nearby commercial and/or
recreational activities, and lateral extent of available material (avoiding a deep borrow site). See Section
5.2.4.3.1 for additional details on the borrow area.
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Environmental Consequences
No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to geology and substrates would occur. However, the
beneficial impacts from implementation of this project would not be realized, resulting in adverse
impacts to the rookery islands as they would continue to erode and lose elevation. Because no action
would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.1 and 6.7.1.1 of the Final Phase Il ERP/PEIS describe the impacts to geology and
substrates from early restoration projects intended to restore and protect birds.

Restoration and enhancement of the rookery islands in Galveston Bay would affect substrates at the
placement and borrow sites. Substrates within the footprint of the project would be affected through
the placement of clean fill and hard, structural material. The Galveston Bay rookery islands would have
minor impacts on substrates geology. Adverse impacts would be minor and local. Long-term benefits
would occur to the bottom substrates due to stabilization of sediments protection from erosion.

Mitigation measures to minimize adverse impacts to geology and substrates could include:
e Employment of standard BMPs for construction to reduce erosion and exported sediments.

e Evaluations of potential borrow sites for environmental conditions as well as cultural and
sensitive resources concerns.

e Selection of a borrow site with an optimum footprint and sediment accretion to minimize
impacts and expedite rate of recovery.

5.2.5.1.2 Hydrology and Water Quality

Affected Resources

There are three tidal inlets into Galveston Bay, but only two are of major importance with regard to
flow. Bolivar Roads (Houston Ship Channel), between Galveston Island and Bolivar Peninsula, accounts
for the majority of the tidal exchange between the bay and the Gulf of Mexico. San Luis Pass, between
the western end of Galveston Island and Follets Island, is an unaltered inlet that supplies a lesser
amount of the bay’s tidal exchange. Rollover Pass is by comparison a small enhanced tidal connection
through Bolivar Peninsula connecting East Bay with the Gulf of Mexico. Overall, the natural depth of the
bay is relatively shallow, 6 to 12 feet. Tides in Galveston under normal conditions are very small in
amplitude, usually less than 3 feet between low and high tide. Wind speed and direction within
Galveston Bay plays an important role in affecting tide elevation. It can dampen or enhance the height

33



of waves as well as their potential energy. Prevailing winds are from the southeast, with occasional
strong northerly winds that are associated with passing cold fronts. Winds combined with seasonal tide
events can greatly exacerbate the tidal range as well as move the range up or down by 1 or 2 feet. Storm
tides during Category 4 or 5 hurricanes could be as high as 23 feet above normal water levels (GBEP
2011).

Dickinson Bay Island 11

Dickinson Bay is a small estuarine bay fed by Dickinson Bayou on the western shoreline of Galveston
Bay. Conditions within Dickinson Bay are influenced predominately by the larger Galveston Bay. Flows
in Dickinson Bayou may become significant with rainfall events and thus lower the salinity within
Dickinson Bay. The hydrology of the area is affected by tidal actions and the location of the nearby
navigation channel. The conceptual design and orientation of the island would account for hydrological
pressures in the area. The recent construction of Dickinson Bay Island |, located just northwest of the
proposed island would be used as a model for how to deal with hydrology related concerns.

Rollover Bay Island

The hydrology of the surrounding areas of this island is affected by tidal actions between East Bay and
the Gulf of Mexico through Rollover Pass and currents associated with GIWW traffic. Tidal currents are
fairly strong as water moves between the neighboring waterbodies. These conditions would be
evaluated during the engineering design phase of the project to ensure that forces associated with the
East Bay fetch, GIWW traffic, and Rollover Pass currents are considered.

Smith Point Island

The Smith Point Island area is associated with Smith Point peninsula. The hydrology of the area is
affected by tidal actions and by freshwater inflows from the Trinity and San Jacinto Rivers. Tidal
currents are fairly strong as water moves between Trinity Bay and East Bay. High flow pulse events
occur associated with the river’s discharge can overwhelm tidal currents.

Water Quality

According to the water quality index, Galveston Bay received a poor rating. Galveston Bay is rated fair
for dissolved inorganic nitrogen concentrations and rated poor for dissolved inorganic phosphorus
concentrations. Thirteen percent of the estuarine area was rated poor for dissolved inorganic nitrogen
concentrations, whereas 68% of the estuarine area was rated poor for dissolved inorganic phosphorus
concentrations. Expectations for water clarity are similar to those for normally turbid estuaries, with
water clarity rated poor at a sampling site if light penetration at 1 meter was less than 10% of surface
illumination. Dissolved oxygen conditions in Galveston Bay are rated good (U.S. Environmental
Protection Agency 2007). There are restricted consumption advisories in Galveston Bay for all species of
catfish, spotted seatrout, and blue crab due to elevated levels of polychlorinated biphenyls (PCBs) and
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dioxin (http://www.dshs.state.tx.us/seafood/Survey.shtm#advisory). For additional information

regarding the fish consumption bans and advisories visit the TPWD’s website
(http://tpwd.texas.gov/regulations/outdoor-annual/fishing/general-rules-regulations/fish-consumption-

bans-and-advisories).

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to hydrology and water quality would occur. Because no
action would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.2 and 6.7.2.1 of the Final Phase Il ERP/PEIS describe the impacts to hydrology and water
quality from early restoration projects intended to restore and protect birds. For these islands, impacts
to hydrology and water quality were analyzed adequately within the PEIS. The PEIS determined that
“Creating and enhancing bird nesting and foraging habitat through construction of barrier islands,
beaches, and wetlands could result in shoreline stabilization that reduces erosion and reduces adverse
impacts to water quality. These would be long-term beneficial effects because they would extend
beyond the construction period. Some short-term adverse impacts due to turbidity could occur in the
immediate vicinity of the work area. These effects would be minor and short-term as turbidity would
dissipate shortly after placement activities are completed.”

No impacts to floodplains or hydrology would occur. Temporary, local, and minor impacts to water
quality would result from increased turbidity during dredging activities and placement of fill material.
Long-term benefits would also occur from the breakwater/armored levee protection of the islands.

Measures to control turbidity and sediment movement would be in place to ensure water quality
standards are met and sensitive resources are not affected. These measures may include appropriate
water control structures to decant water, as well as the installation of silt fences, hay bales, filter-fabric,
and/or temporary levees to control sediments and avoid negative impacts associated with the fill
placement.
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5.2.5.1.3 Air Quality and Greenhouse Gas Emissions
Affected Resources
Air Quality

The islands are located in an area the EPA designates as the Houston-Galveston-Brazoria Intrastate Air
Quality Control Region (HGB). The HGB is in attainment or unclassified with the NAAQS for all criteria
pollutants except ozone. The EPA currently lists the HGB as nonattainment for existing ozone standards
(http://www.tceq.state.tx.us/airquality/sip/hgb/hgb-status).

Greenhouse Gas (GHG) Emissions

GHGs are chemical compounds found in the Earth’s atmosphere that absorb and trap infrared radiation
as heat. Global atmospheric GHG concentrations are a product of continuous emission (release) and
removal (storage) of GHGs over time. In the natural environment, this release and storage is largely
cyclical. For instance, through the process of photosynthesis, plants capture atmospheric carbon as they
grow and store it in the form of sugars. Human activities such as deforestation, soil disturbance, and
burning of fossil fuels disrupt the natural cycle by increasing the GHG emission rate over the storage
rate, which results in a net increase of GHGs in the atmosphere. The principal GHGs emitted to the
atmosphere through human activities are CO2, methane, nitrous oxide, and fluorinated gases, such as
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, with CO2 accounting for the largest
quantity GHG emitted.

Criteria air pollutants and GHG emissions are largely generated by electricity production, vehicular
movements, and commercial and residential buildings using electricity. GHG emissions would result
from both the implementation and operation of the proposed project from the use of vessels during
construction and monitoring activities. Engine exhaust from barges, boats, excavators, and equipment
would contribute to an increase in GHG emissions. BMPs would be employed to reduce the release of
GHG during project implementation.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to air quality and GHGs would occur. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.3 and 6.7.3.1 of the Final Phase Il ERP/PEIS describe the impacts to air quality and
greenhouse gas emissions from early restoration projects intended to restore and protect birds. For
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these islands, impacts to air quality and greenhouse gas emissions were analyzed adequately within the
PEIS. The PEIS determined that “During dredging, excavation or placement of materials to restore or
enhance beaches, barrier islands and wetlands for bird habitat there could be short-term minor to
moderate adverse impacts to air quality from the use of heavy equipment and vehicles. The severity of
impacts would be highly dependent on the length and type of construction required and the location of
the project. The use of gasoline and diesel-powered construction vehicles and equipment could
contribute to a short-term and minor increase in GHG emissions.”

Project implementation would require the use of equipment which would temporarily affect air quality
in the project vicinity due to construction vehicle emissions. Excavation associated with construction of
portions of the improvements may produce fine particulate matter; however, sediments deposited
would be mixed with water, keeping airborne particles to a minimum. Adverse impacts to air quality
would be minor, local, and temporary, only occurring during active construction activities.

Based on the assumptions described above, and the small-scale and short duration of the construction
portion of the project, predicted GHG emissions would be temporary and minor and would not exceed
25,000 metric tons per year, the threshold for triggering additional requirements for GHG emissions.

5.2.5.1.4 Noise

Affected Resources

Instances of increased noise are expected during the construction phases associated with the
restoration project. The proposed project would generate construction noise associated with equipment
during placement of the fill material, grading, and dredging. Construction equipment noise is known to
disturb fish, marine mammals and nesting shorebirds. The timing of noise producing activities would be
planned to minimize disturbance to nesting birds. The majority of construction activities would occur
outside of the nesting season. Construction noise would also create a potential nuisance to visitors in
areas adjacent to project construction activities. To prevent disturbance to nearby residential
communities near Rollover and Smith Point, construction activities that produce significant noise or
require precision, such as moving or placing rock would be limited to daylight hours. Construction noise
would be temporary and the construction period is not anticipated to last more than 12 months.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts due to noise would occur. Because no action would take
place, no mitigation measures would be necessary.
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Proposed Actions

Sections 6.3.8.4 and 6.7.4.1 of the Final Phase Il ERP/PEIS describe the impacts caused by noise from
early restoration projects intended to restore and protect birds. For these islands, impacts caused by
noise were analyzed adequately within the PEIS. The PEIS determined that “During the construction
period to create or enhance bird habitat, minor to major short-term adverse impacts to ambient noise
levels may occur, particularly at barrier islands and beaches where beach re-nourishment activities
would take place. The severity of impacts would depend to a large degree on the location of the project,
type of equipment, the amount of noise that these activities would generate, and the distance to
sensitive receptors such as recreational users or wildlife. Impacts on noise would be short-term during
the construction period.”

The proposed Galveston Bay rookery islands would create a minor, localized, and temporary increase in
noise.

5.2.5.2 Biological Environment

The Galveston Bay system contains a variety of habitat types, ranging from open water areas to
wetlands to upland prairie. Wetlands, seagrass meadows, and oyster reefs are three important habitat
types in Galveston Bay. A wide variety of fish, wildlife, plant, and invertebrate populations either reside
in or periodically utilize Galveston Bay and its associated habitats, including oysters, finfish, shrimp, crab,
birds, sea turtles, and marine mammals (GBEP 2011). The biological environment is divided into two
sections: living coastal and marine resources, and protected species.

5.2.5.2.1 Living Coastal and Marine Resources
Affected Resources

Dickinson Bay Island 11

Currently the rookery island does not exist. Based on surveys of the submerged bay bottom performed
in May 2013, there are no seagrasses or oyster reefs/shell pads at either the north or south site (See
pages 4-8 of the Alternatives Analysis by HDR [2014] for further details). Additionally, no seagrasses
have been reported by resource agency biologists working in the area.

Rollover Bay Island

The previously deposited dredged material was composed primarily of clays and silts with some sand
containing fossil shell and shell fragments. What remains of the original island would be classified under
the Cowardin classification system as Estuarine Intertidal Reef and Emergent or Scrub-Shrub wetland.
As the island eroded the associated shell from the dredging operation remained and provides Intertidal
and Subtidal Reef substrate habitat. Shell material would be avoided during construction, when
possible. This shell material is not part of an accreting reef dominated by living eastern oysters and does
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not have commercial fisheries value; however, the shell reefis an important ecological habitat in
Galveston Bay. Existing shell material, tidal and subtidal, would be enhanced by the placement of shell
material in order to compensate for any unavoidable collateral injury to hard substrate. In the areas
which vegetation exists, it is primarily comprised of common reed (Phragmites australis), high tide bush
(Iva frutescens), sea oxide daisy (Borrichia frutescens), and sea purslane (Sesuvium sp.).

While nesting activity of colonial waterbirds has seriously declined in recent years, birds continue to use
Rollover Bay Island for staging, loafing, roosting, and possible nesting sites. Non-colonial waterbirds,
primarily the American oystercatcher (Haematopus palliates) and eastern willet (Catoptrophorus
semipalmatus), may use the existing island for nesting as well. The island supports limited colonial
waterbird nesting and little species diversity due to its diminishing size and habitat loss. Limited to no
nesting took place during 2013 and 2014 on what remains of the island (Hackney and Woodrow, pers.
comm. 2014).

Smith Point Island

Smith Point Island was likely a natural reef island associated with a suite of reef islands mapped in 1921
(NOAA 1921). Over time, much of the sediment has eroded. Currently, the island is a long, narrow piece
of land that is rapidly eroding and is now mainly comprised of winnowed oyster shell that was left
behind after the lighter dredged sediments eroded away. The shell is continually moved by wave energy
which inhibits the accumulation of soil or fine shell material and therefore limits the extent of
vegetation establishment. Harsh environmental conditions have limited the presence of vegetation to
only a few tamarisk, Tamarix sp., salt cedar shrubs and limited herbaceous vegetation including sea
purslane and seaside tansy which can tolerate the salinity exposure (Hackney pers. comm. 2014).

Smith Point Island has intertidal and supratidal habitat and there is emergent habitat between the island
and the breakwater. The island is currently classified under the Cowardin classification system as
Estuarine Intertidal Reef. Surrounding the island are large areas of Estuarine Subtidal Reef (i.e.
oyster/shell reef) habitat. Located near the island are significant accreting Eastern oyster reefs, oyster
leases, and hard bottom substrate. Due to the highly productive nature of these reefs and their
accreting conditions, measures would be employed to avoid impacts to these resources. Surveys
delineating the presence, type and extent of reef and bottom substrates would be completed prior to
finalizing full project elements and design. These would be avoided during construction and are not
within the footprint of the proposed action.

While nesting activity of colonial waterbirds has declined in recent years, birds continue to use Smith
Point Island for staging, loafing, roosting, and possible nesting sites. The island supports limited colonial
waterbird nesting and little species diversity due to changes in vegetation and habitat loss from erosion.
Non-colonial waterbirds, primarily the American oystercatcher and the eastern willet, may use the
existing island for nesting as well.
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All Three Islands

Seagrasses are not expected at any of these islands and sea grasses were not identified using the TPWD
seagrass viewer (http://tpwd.texas.gov/gis/seagrass/). However, any seagrasses encountered during any

surveys would be documented and measures would be taken to avoid and minimize any impacts.

There are a number of aquatic species found in the island restoration areas. Fish species include sand
seatrout, spotted or speckled seatrout, red drum, tonguefish, flounders, Atlantic bumper, and porgys.
Benthic organisms include bivalves, gastropods and other mollusks, amphipods, annelids, and brown

and white shrimp.

Water dependent birds may use the open bay to forage and roost. These would include loons, bay
ducks, gulls, terns, and pelicans. Non-avian terrestrial wildlife has not been observed at either existing
island (Rollover Bay and Smith Point Islands). Texas diamondback terrapins (Malachlemys terrapin) may
use the existing islands and surrounding waters.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to living coastal and marine resources would occur. However,
the beneficial impacts from implementation of this project would not be realized, resulting in the
continued degradation of the nesting habitat and adverse impacts to colonial waterbirds. Because no
action would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.5, 6.3.8.6, 6.7.5, and 6.76 of the Final Phase Il ERP/PEIS describe the impacts to habitats
and living coastal and marine resources from early restoration projects intended to restore and protect
birds. The PEIS determined that “Creating and enhancing bird habitat would create long-term benefits

from increasing stability and resiliency of barrier islands and beaches.”

The PEIS also found that “some short-term adverse impacts could occur from dredging and other
borrowing techniques which result in suspended sediments and increased near-site turbidity.” Adverse
effects from dredging may include:

e Dredged sediment removed the bay bottom could impact local benthic organisms on or near the
borrow site from increased turbidity, substrate disturbances or siltation, which could locally
increase mortality and inhibit activities in the short-term until the site recovered.

e Increased turbidity could limit available light necessary for photosynthesis, and disruption in the
water column and surface water could disturb some pelagic microfaunal communities. These
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impacts would be short-term and minor because pelagic microfaunal communities would re-
establish once the turbidity dissipates.

e Fish present in the dredging area could be subject to a temporary increase in sound pressure
levels, a decrease in water quality, entrainment in dredge sediments, and removal of benthos
from dredged areas. Sound pressure level increases or entrainment could result in mortality of
individual finfish. This would be a minor short-term adverse effect that would not be expected
to reduce local fish populations.

e Birds using the sites as roosting and/or loafing areas would be forced to other parts of the island
or other surrounding areas during construction activities. This would be temporary, however,
and once the project was completed, the project would have long-term benefits to birds for
these uses.

e Any breeding birds using the islands would be avoided by restricting construction to the non-
nesting period.

Dredging from a borrow site would change substrate topography, indirectly impacting benthic and other
aquatic organisms using this habitat. Depending on the depth-of-cut, dredging could result in low
dissolved oxygen in bottom waters. The depth-of-cut is planned to be as shallow as is feasible. This
project would likely result in short-term minor adverse impacts due to construction and dredging-
related disturbances and small changes to sessile species populations if present. However, there would
likely be no impact to feeding, reproduction, or other factors affecting population levels. Short-term,
localized minor impacts to fish and wildlife resources would occur during the construction phase of the
project. Mobile aquatic animals including birds would be expected to move away from the fill and
borrow sites during construction and return following completion of construction. Isolated, short-term
effects on pelagic fish eggs and larvae in the immediate area may occur. Sessile and other limited
movement species, especially those buried/burrowed in the substrate could be injured or killed by the
dredging activity and the placement of the fill material at the island. However, these types of species are
typically numerous and recolonize quickly. Any adverse impacts to marine and estuarine fauna (fish,
shell beds, benthic organisms) are expected to be temporary, localized, and minor as those species that
would be affected are likely numerous in the area.

The potentially impacted areas, including the borrow area and island construction areas, would be
surveyed prior to construction for the presence of sensitive resources. Seagrasses are not expected at
any of these islands. However, any seagrasses encountered during the surveys would be documented
and measures would be taken to avoid and minimize any impacts. Of primary concern is the presence of
oyster reef habitats and oyster leases on or near Smith Point Island (Figure 5-8 and Figure 5-9). Once
mapped, construction activities would be designed and coordinated to avoid any impacts to oyster
leases and other significant oyster reefs. Hard substrate composed of winnowed shell material may also
be present at the construction sites. BMPs would be used to avoid and minimize potential impacts and
may include alternative construction methods as appropriate. Any impacts incurred after avoidance and
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minimization measures are taken would be fully mitigated by restoring an equal or greater amount of
hard substrate.

Figure 5-9. Location of oyster reefs and commercial oyster leases in the vicinity of Smith Point Island
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The project would provide overall long-term benefits to marine species by providing additional
structural fish habitat and increased hard substrate productivity. Over the life of the project, the quality
of aquatic habitat would increase. The construction of an intertidal or subtidal breakwater or armored
levee would provide long-term benefits to marine species by providing additional hard structure
(including crevices and interstitial voids) habitat. Additionally, reducing erosion could benefit oyster
populations that can be adversely affected by excessive sediment in nearshore waters.

The shoreline length of each of the islands would increase from what it is today. The new shoreline
areas would be gradually slopped into the water creating sufficient tidal fringe to support wetlands. The
breakwater would also protect both existing and created shoreline from erosion and reduce wetland
loss from erosion.
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Construction activities would cause temporary impacts to wildlife due to the presence of people and use
of heavy equipment on the island. These impacts would last for the duration of construction, which is
estimated to be a maximum of 12 months. Permanent impacts result from alterations to the island and
associated habitat would provide long-term benefit to nesting birds. Natural colonization would occur
which would provide grassy substrate in addition to the vegetative plantings of scrub-shrub vegetation,
both of which could be used by the colonial nesting birds.

To prevent invasive exotic species from inhibiting nesting activities the islands would be monitored for
the presence of undesirable exotic species. If they negatively impact nesting activities, appropriate
treatment methods would be used to remove them.

5.2.5.2.2 Protected Species

Protected species and their habitats include ESA-listed species and designated critical habitats, which
are regulated by either the USFWS or the National Marine Fisheries Service (NMFS). Protected species
and habitat also include marine mammals protected under the Marine Mammal Protection Act,
essential fish habitat (EFH) protected under the Magnuson-Stevens Fishery Conservation and
Management Act, migratory birds protected under the Migratory Bird Treaty Act and eagles protected
under the Bald and Golden Eagle Protection Act.

Affected Resources

Endangered Species

Four species of endangered or threatened species of sea turtles were identified as possibly being
present in the project area: loggerheads, green, hawksbill, and Kemp’s ridley sea turtles. Sea turtles
nest on beaches, and most species use nearshore hard bottom reef complexes, shallow water habitat
(including seagrasses), or other coastal areas with rocky bottoms to forage for food. This area has not
been designated as critical habitat for any of the sea turtle species. Sea turtle nesting activities are not
expected to occur here since there is no beach habitat; however, sea turtles could be encountered in
the open water.

Two species of threatened bird species are identified as possibly occurring in the construction areas:
piping plover and red knot. The piping plover is a winter resident on the Texas coast and occurs in
Galveston County. However, there are no documented records of piping plovers on Rollover Bay or
Smith Point Islands. Piping plovers are not expected to occur in the construction area because typical
habitats, beach and bayside tidal flat habitats, for the species do not exist. The red knot is primarily
migratory in Galveston County. However, there are no documented records of red knots on Rollover
Bay Island. Migration of the red knot has been observed during the Smith Point Hawk Watch,
approximately 1.5 miles from Smith Point Island. Red knots are not expected to occur in the
construction area because typical habitats, beach and bayside tidal flat habitats, for the species do not
exist. Individual piping plovers or red knots could rest at Rollover Bay or Smith Point Islands.
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No proposed island sites are located within critical habitat for these species. However, Rollover Bay
Island is located near (approximately 0.5 miles) critical habitat for the piping plover. All equipment,
vessels, and people would avoid piping plover critical habitat.

Essential Fish Habitat (EFH)

EFH in the project's area of effect is identified and described for various life stages of 12 managed fish
and shellfish (Gulf of Mexico Fisheries Management Council 2005). The Galveston Bay rookery islands
are located in an area that is designated as EFH under the Magnuson-Stevens Fishery Conservation and
Management Act for several species of shark, shrimp, coastal migratory pelagic species, and reef fish
(Table 5-3 and Table 5-4). No Habitat Areas of Particular Concern or EFH Areas Protected from Fishing
were identified at the project location.

Table 5-3. EFH for estuarine habitats within the vicinity of the Galveston Bay rookery islands
proposed area of effect

Post Early Late Spawning
Species Common Name Eggs Larvae | Larvae Juvenile Juvenile Adult Adult
Estuarine Emergent Marsh
Red Drum . ° °
Gray Snapper °
Brown Shrimp °
White 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 °
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Table 5-4. Highly migratory species EFH designations within the proposed area of effect

Life Stage
Species Common Name Within Estuarine Waters

Scalloped Hammerhead Shark Neonate & Juvenile

Blacktip Shark Neonate, Juvenile & Adult

Bull Shark Neonate, Juvenile & Adult

Lemon Shark Neonate

Spinner Shark Neonate & Juvenile

Bonnethead Shark Neonate, Juvenile & Adult

Atlantic Sharpnose Shark Neonate, Juvenile & Adult

Marine Mammals

The bottlenose dolphin and the West Indian Manatee (manatees are protected under the Endangered
Species Act) are the only marine mammals known to occur in the Galveston Bay system. Manatees are
rarely found in Galveston Bay. Due to the relatively shallow depth of the surrounding areas of the
islands, less than 6 to 12 feet, and the established ranges and depths that the majority of the cetaceans
occupy, additional marine mammals would not be expected to enter the construction area.

Bald and Golden Eagles

There are eagle home ranges or established territories within the rookery island areas. Eagles have been
observed at Smith Point during the fall migration Hawk Watch. Bald eagles may be found in the vicinity

of Dickinson Bay since nests have been documented in near inland sites surrounding Galveston Bay. No

eagles are nesting within 650 feet of any of the islands.

Migratory Birds
Dickinson Bay Island II

Dickinson Bay Island Il does not currently exist. The two currently proposed locations provide habitat
for migratory birds that use open bay habitat for fishing, staging and roosting purposes.

For non-breeding migratory birds, the open water site currently supports roosting and foraging use. The
different bird taxonomic guilds and use activities are listed below:

Loons and Grebes — This group of birds may use waters surrounding the site locations during the fall,
winter, and spring to forage. Presence in the area would be based on available forage fish and
invertebrates. Construction activities may cause the birds to move to other foraging areas.

Waterfowl — Bay ducks may use this part of Galveston Bay during migration and for overwintering. Any
effects to this group would be temporary and they would also be more likely to use open bay habitat
further from waterways.
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Pelicans and Cormorants — These would use the open bay to forage. Construction activities would cause
the birds using the area to move to other locations in the bay. Acclimation to construction activities may
take place.

Terns and Gulls — These species would use the open bay habitat to forage. These birds would move to
other nearby sites in the bay system to forage.

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
waterbirds. The proposed actions would also provide more opportunity for many of the above listed
bird groups as well as other guilds during the non-nesting season.

Rollover Bay Island

Rollover Bay Island provides some habitat for use by migratory birds. The island supports limited
colonial waterbird nesting and little species diversity due to its diminishing size and habitat loss. Limited
to no nesting took place during 2013 and 2014 on what remains of the island (Hackney and Woodrow,
pers. comm. 2014). It does however support staging, resting, and roosting habitat for those species that
used the site historically for nesting (Table 5-5). Non-colonial waterbirds, primarily the American
oystercatcher and eastern willet, may use the existing island for nesting as well.

Table 5-5. Historical nesting use of Rollover Bay Island by colonial waterbird species

Common Name Scientific Name
Brown Pelican Pelicanus occidentalis
Neotropic Cormorant Phalacrocorax brazilianus
Great Egret Ardea alba
Great Blue Heron Ardea herodias
Snowy Egret Egretta thula
Tricolored Heron Egretta tricolor
Reddish Egret Egretta rufescens

Cattle Egret

Bubulcus ibis

Black-crowned Night Heron

Nycticorax nycticorax

Roseate Spoonbill

Platalea ajaja

White Ibis

Eudocimus albus

Laughing Gull

Leucophaeus atricilla

Forster's Tern

Sterna forsteri

Black Skimmer

Rynchops niger
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For non-breeding migratory birds the island currently supports roosting and limited foraging use. The
different bird taxonomic guilds and use activities are listed below:

Loons and Grebes — This group of birds may use surrounding waters during the fall, winter, and spring to
forage. Presence in the area would be based on available forage fish and invertebrates. Construction
activities may cause the birds to move out of nearby foraging areas.

Waterfowl — The existing activity of the area (GIWW and recreational fishing) would limit the presence
of this group of birds, primarily bay ducks. This group would use nearby bayside shallow waters
adjacent to the shoreline north of the GIWW. These locations are distant from the project site.

Pelicans and Cormorants — These would significantly use the existing island for resting, staging and or
roosting during the fall, winter and spring. Construction activities would cause the birds using the island
to move to other sites. Acclimation to construction activities may take place.

Wading Birds — These heron and egret species may use the existing island to some degree for resting
and may use the shallow intertidal zone to feed. This use would be limited.

Terns and Gulls — These species would use the island site significantly for resting, staging and or
roosting. Foraging areas would constantly change depending on the presence of forage fish, currents,
etc. and thus may or may not be proximal to the site. These birds would move to other nearby sites in
the bay system to use for these purposes.

Shorebirds — Significant numbers of shorebirds migrate through the Texas coast in the fall and spring
and there is limited forage habitat within the intertidal zone of the island. Construction activities may
limit the use of the island by these birds. The tidal flats which lay south of the GIWW that border the
bayside of Bolivar peninsula provide significant habitat for shorebirds. Shorebirds would be present in
this area. Construction activities would avoid this area used by shorebirds by restricting activities to the
GIWW and the area identified for island construction north of the GIWW

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
waterbirds. The proposed actions would also provide more opportunity for many of the above listed
bird groups as well as other guilds during the non-nesting season.

Smith Point Island

Smith Point Island is an important site for migratory birds. While nesting activity of colonial waterbirds
has declined in recent years, waterbirds that used the site historically for nesting continue to use Smith
Point Island for staging, loafing, roosting, and possible nesting sites (Table 5-6). The island supports
limited colonial waterbird nesting and little species diversity due to changes in vegetation and habitat
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loss from erosion. The island is used to support development of fledged young until they are able to
support themselves in foraging habitats in the Smith Point peninsula vicinity. Non-colonial waterbirds,
primarily the American oystercatcher and the eastern willet, may use the existing island for nesting as
well.

Table 5-6. Historical nesting use of Smith Point Island by colonial waterbird species

COMMON NAME

SCIENTIFIC NAME

Brown Pelican

Pelicanus occidentalis

Neotropic Cormorant

Phalacrocorax brazilianus

Double-crested Cormorant

Phalacrocorax auritus

Great Egret

Ardea alba

Great Blue Heron

Ardea herodias

Snowy Egret

Egretta thula

Little Blue Heron

Egretta caerulea

Tricolored Heron

Egretta tricolor

Reddish Egret

Egretta rufescens

Cattle Egret

Bubulcus ibis

Black-crowned Night Heron

Nycticorax nycticorax

Roseate Spoonbill

Platalea ajaja

White Ibis

Eudocimus albus

White-faced Ibis

Plegadis chihi

Laughing Gull Leucophaeus atricilla
Gull-billed Tern Gelochelidon nilotica
Royal Tern Thalasseus maxima

Sandwich Tern

Thalasseus sandvicensis

Forster's Tern

Sterna forsteri

Least Tern

Sternula antillarum

Black Skimmer

Rynchops niger

For non-breeding migratory birds the island currently supports roosting and limited foraging use. The
different bird taxonomic guilds and use activities are listed below:

Loons and Grebes — This group of birds may use surrounding waters during the fall, winter, and spring to
forage. Presence in the area would be based on available forage fish and invertebrates. Construction
activities may cause the birds to move out of nearby foraging areas.

Waterfowl — Waterfowl use of the island is limited. Surrounding bay waters are used by several species
of wintering waterfowl primarily bay ducks. This group may be affected by construction activities. The
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temporary nature of construction and this bird group’s use of more undisturbed waters limit significant
effects.

Pelicans and Cormorants — These would significantly use the existing island for resting, staging and or
roosting during the fall, winter and spring. Construction activities would cause the birds using the island
to move to other sites. Acclimation to construction activities may take place.

Wading Birds — These heron and egret species may use the existing island to some degree for resting
and may use the shallow intertidal zone to feed. This use would be limited.

Terns and Gulls — These species would use the island site significantly for resting, staging and or
roosting. Foraging areas would constantly change depending on the presence of forage fish, currents,
etc. and thus may or may not be proximal to the site. These birds would move to other nearby sites in
the bay system to use for these purposes.

Shorebirds — Significant numbers of shorebirds migrate through the Texas coast in the fall and spring
and these may use the intertidal zone to forage. Several species overwinter as well and may use the
intertidal areas of the existing island to forage. Construction activities may limit the use of the island by
these birds. There are other sites nearby that would serve similar uses.

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
waterbirds. The proposed actions would also provide more opportunity for many of the above listed
bird groups as well as other guilds during the non-nesting season.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to protected species would occur. However, the beneficial
impacts from implementation of this project would not be realized, resulting in the continued
degradation of the nesting habitat and adverse impacts to colonial waterbirds. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.5, 6.3.8.6, 6.7.5, and 6.76 of the Final Phase Ill ERP/PEIS describe the impacts to habitats
and living coastal and marine resources from early restoration projects intended to restore and protect
birds. The PEIS determined that “Creating and enhancing bird habitat would create long-term benefits
from increasing stability and resiliency of barrier islands and beaches.”
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The PEIS also found that “some short-term adverse impacts could occur from dredging and other
borrowing techniques which result in suspended sediments and increased near-site turbidity.” Adverse
effects from dredging may include:

e Sea turtle and marine mammal individuals may be present in project areas where dredging or
underwater use of equipment is occurring. They could be subjected to temporary increased
noise, turbidity, and water quality changes. These activities could temporarily displace
individuals or prey during construction and could result in short-term, minor impacts.
Consultation with appropriate agencies would be required prior to final design and project
implementation.

e Piping plover and red knot may be present at Smith Point and/or Rollover Bay Islands. However,
their presence is very unlikely since their preferred habitat is not present at these sites. Rollover
Bay Island is located near critical habitat for the piping plover. Specific BMPs would be
incorporated to cover all activities associated with the project to ensure that individual birds and
critical habitat is avoided during project activities and that no adverse impacts would occur.

e Fish present in the dredging area could be subject to a temporary increase in sound pressure
levels, a decrease in water quality, entrainment in dredge sediments, and removal of benthos
from dredged areas. Sound pressure levels or entrainment could result in mortality of individual
finfish. This would be a minor short-term adverse effect that would not be expected to reduce
local fish populations or designated EFH. Consultation with appropriate agencies would be
required prior to final design and project implementation.

e Birds that forage in or near the dredge site could be temporarily affected. However, these
effects would be short-term and minor as birds would be expected to move away to forage in
other readily available foraging habitat during the dredging. Consultation with appropriate
agencies would be required prior to final design and project implementation.

e Birds using the sites as roosting and/or loafing areas would be forced to other parts of the island
or other surrounding areas during construction activities. This would be temporary, however,
and once the project was completed, the project would have long-term benefits to birds for
these uses.

e Any breeding birds using the islands would be avoided by restricting construction to the non-
nesting period.

Methods used to remove material from the borrow site would be with a cutter head dredge or a
clamshell dredge both of which would have minimal impacts to pelagic species. Placement of fill
material is a slow process allowing plenty of time for sea turtles to leave the area. Island construction
activities are not expected to have impacts to protected marine species and their habitats in the areas
where the materials would be placed. Short-term minor impacts may occur if species using the project
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area are temporarily disturbed and must move to another area. Impacts to wildlife would be avoided
via management guidelines and techniques as appropriate; therefore, restoration activities are not likely
to adversely affect federally-listed sea turtles. Additionally, the Sea Turtle and Smalltooth Sawfish
Construction Conditions would be followed (NMFS 2006). Long-term impacts would be beneficial with
the addition of hard substrate that would support a more diverse community of benthic organisms and
fish.

Temporary and localized turbidity impacts during dredging and placement of fill for the construction of
the island could impact EFH. The restoration of the islands would result in the permanent loss of 20
acres of submerged bay habitat designated as EFH for federally managed fish species through the filling
of existing estuarine water column and the underlying estuarine mud/sand/shell substrates to convert
these aquatic areas to uplands suitable for bird nesting. If dredging is required for site access or to
obtain fill for island restoration that would also result in EFH impacts. To prevent adverse impacts to
oyster reefs, locations proposed for dredging would avoid excavation of oyster reef habitat. Proposed
dredge sites would also be located in slightly deeper open water habitat. Impacts to existing soft bottom
benthic habitat at these dredging locations would be minor and temporary, as the benthic invertebrate
communities would quickly re-establish. The proposed breakwaters would result in the permanent filling
of EFH. However, the submerged side slopes of the breakwaters would provide hard substrate with
interstitial spaces that would enhance foraging areas for fish as well as provide cover for juvenile fish
and substrate for establishment of oyster habitat.

Any adverse impacts to marine and estuarine fauna (fish, shell beds, benthic organisms) are expected to
be short in duration and minor as those species that would be affected are likely numerous in the area.
The project would provide benefits to marine and estuarine fauna by providing additional structural fish
habitat which would compensate for loss of benthic bay bottom habitat. Over the life of the project, the
quality of aquatic habitat would increase.

The marine mammals that may use Galveston Bay (e.g. dolphins and manatees) would leave the area to
avoid the construction activities and/or would generally avoid the area because optimal habitat does
not exist. Manatees are extremely rare in Texas waters with sightings less than one per year on average
across the entire Texas coast. However, if marine mammals are sighted within 50 feet of the
construction area, work would stop until the animals move away from the area under their own volition.
Therefore, marine mammals would not be impacted during construction activities and no incidental take
of marine mammals is anticipated.

Construction activities would be relatively short-term and for those island enhancement sites which
support nesting at the time of project implementation, would occur outside of the nesting season
period, and would therefore not affect any bird nesting activities. Birds using the site for loafing and
resting during the construction window may use existing island features during construction if they
become acclimatized to the activities. Birds using the nearby open water for foraging may also be
displaced to sites more remote from the island or borrow site. Some minor and temporary displacement
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of local foraging and roosting birds could occur during operations. After completion of the island
restoration and protection, disturbance during nesting could occur by recreational users. These can
include anglers, boaters, and photographers that could approach too closely or disembark on the island.
Signs would be placed on and adjacent to the island making users aware that nesting birds are present
(Figure 5-10). Disturbing nests is a violation of the Texas Parks and Wildlife Code and the Migratory Bird
Treaty Act. Any mortality to chicks would violate state and federal statutes.

Figure 5-10. Example of sign approved by the TGLO, TPWD Law Enforcement, and USFWS Law
Enforcement to warn against disturbing nesting birds

PLEASE KEEP OFF

This is a nesting site for protected migratory birds. Disturbance by
humans or pets can destroy eggs and young birds. Persistent
disturbance will cause birds to abandon the nesting site and may /"
.. - contribute to overall population decline. i
The Migratory Bird Treaty Act prohibits activities
which result in death of migratory waterbirds or
destruction of their viable eggs and young.

During Nesting Season

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
waterbirds. The proposed actions would also provide benefits for many of the above listed bird groups
as well as other guilds during the non-nesting season.
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5.2.5.3 Human Uses and Socioeconomics

Galveston Bay has supported economic growth in the region and is surrounded by intensive urban and
industrial development. Resources in the Galveston Bay watershed have been utilized for construction,
transportation, oil, gas and petrochemical production, water supply, fisheries, agriculture and
recreational uses. Projected growth in population and economic activity would result in increasing use
of the bay resources. Major expansions and management changes are in progress or proposed for the
ports and navigation channels in the Galveston Bay system. More people would place more demands on
water supply, roads and highways, and land for development (GEBP 2011). This section includes
discussions of cultural resources, aesthetic and visual resources of the region, tourism and recreational
use in the area, and a general characterization of public health and safety issues.

5.2.5.3.1 Cultural Resources

Affected Resources

Coordination under Section 106 National Historic Preservation Act has been initiated for all projects.
Initial surveys for cultural resources have been conducted in the Dickinson Bay Island Il area. However,
since a specific site has not yet been chosen, the review under Section 106 of the National Historic
Preservation Act has not yet been completed.

Currently, survey work for cultural resources has not been conducted at Rollover Bay Island or Smith
Point Island.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to cultural resources would occur. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

If any culturally or historically important resources are identified during project preparations or pre-
deployment surveys, such areas would be avoided during construction. A complete review of this
project under Section 106 of the National Historic Preservation Act is ongoing and would be completed
prior to any project activities that would restrict consideration of measures to avoid, minimize or
mitigate any adverse effects on historic properties located within the project area. This project would be
implemented in accordance with all applicable laws and regulations concerning the protection of
cultural and historic resources.
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5.2.5.3.2 Aesthetics and Visual Resources

Affected Resources

The affected environment consists of the construction footprint of the islands and the borrow site. The
landscape in the vicinity of the proposed islands is characterized by a mosaic of open water, coastline,
and rookery islands. There are no designated protected viewsheds in the vicinity of the islands.
Equipment and construction activities related to island restoration would be visible.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to aesthetics and visual resources would occur. Because no
action would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.8 and 6.7.14 of the Final Phase Il ERP/PEIS describe the impacts to aesthetics and visual
resources from early restoration projects types, including restore and protect birds. For these islands,
impacts to aesthetics and visual resources were analyzed adequately within the PEIS. The PEIS
determined that “project types involving the use of construction equipment, including equipment used
for the movement and placement of materials (i.e. barges) and barriers enacted to protect public safety
would result in some minor to moderate short-term adverse impacts on aesthetics and visual quality.
These impacts result from the presence of equipment, barriers and construction-related dust and
emissions. During the construction period, visible impedances would detract from the natural landscape
and create visual contrast for observers visiting the project areas. Over the short-term, there would be a
change in the viewshed that would be readily apparent and that would attract attention. Although such
changes would not dominate the viewscape, they would detract from current user activities or
experiences...Restoration, improvement and wetland and habitat creation project types would lead to
long-term beneficial impacts from the increased visual character of the landscape occurring from the
projects restoring or enhancing areas to their natural conditions and over-time, increasing the scenic
quality of the project area.”

During construction, there would be temporary, minor adverse aesthetic and visual impacts for
recreational boaters and fishermen due to the use of construction equipment in and around the project
area. However, there would be a long-term beneficial impact to visual and aesthetic resources once the
island restoration is completed.
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5.2.5.3.3 Tourism and Recreational Use

Affected Resources

Approximately 5 million people live around Galveston Bay. The Galveston Bay rookery islands are
considered an important resource area by the local communities. The area is heavily used by nature
watchers and attracts a substantial number of visitors. While the rookery islands are located away from
any land-based viewing areas; they can be viewed by the public using motorboats and paddle craft.
Birds associated with the islands use surrounding habitats readily accessible from land based viewing
opportunities. Galveston Bay is used by a wide range of tourists and recreational users. Commercial and
recreational fishing, boating, and potentially wildlife viewing occurs in the open water areas.
Recreational angling is significant and is primarily conducted from boats near the rookery islands.

Fisherman and boaters may use areas near Dickinson Bay Island Il for recreational or commercial
purposes and the navigation channel may be used by vessels for transportation.

The Rollover Bay and Pass area is heavily used by recreational anglers. The period of highest
recreational use overlaps with the bird nesting season of February 1 through August 15. Recreational
anglers may wade fish, use motorized boats or use paddling craft such as kayaks and/or canoes. Within
Rollover Bay, most wade fishing takes place south of the GIWW since traffic and depth prevent waders
crossing the GIWW. Recreational use impacts would be limited since much of the construction would
occur outside of the period of highest recreational use and north of the GIWW, minimizing potential
impacts to wading anglers.

The community of Smith Point located on Smith Point peninsula contains homes and structures,
commercial facilities, recreational vehicle parks, docks and marinas, a local park (Robbins Park) and
Candy Abshier Wildlife Management Area, as well as less than 200 residents. Most residents are
associated with commercial fishing, ranching, and farming activities. The location has substantial
number of recreational visitors that include fishing, paddling, and bird/nature watching. The Candy
Abshier Wildlife Management Area hosts an annual hawk watch census during the fall which attracts
many visitors. The local community considers the rookery island a valuable resource and as an
important engine that creates bird resources important to maintain for tourism. There is navigation that
takes place near Smith Point associated with commercial oyster activities. Consideration would be
provided to established users and to occasional users through the use of public meetings and signage at
the Smith Point dock facility.

Efforts would be made to avoid or minimize impacts to public boat launch facilities. Appropriate signage
and buoys markers at the site and at boat ramps would be displayed. Postings in local media would also
take place to ensure that efforts are made to inform recreational users. Due to the potential increased
small boat traffic (construction related) in the area, appropriate safety measures would be employed to
ensure that water related accidents and conflicts are minimized.

55



Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to tourism and recreational use would occur. However, the
beneficial impacts to tourism and recreational use due to implementation of this project would not be
realized. Because no action would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.5 and 6.7.11 of the Final Phase Ill ERP/PEIS describe the impacts to tourism and recreational
use from early restoration projects types, including restore and protect birds. For these islands, impacts
to tourism and recreational use were analyzed adequately within the PEIS. The PEIS determined that
“project types involving the removal and placement of dredged materials, ground or substrate
disturbing construction activities as well as restoration activities could result in some short-term minor
to moderate adverse impacts to wildlife viewing, short-term minor to moderate adverse impacts to
hunting, beach and waterfront visitors, and tourism and short-term minor to moderate adverse impacts
to fishing. Impacts to these different resource areas stem from (1) temporary site closures enacted to
protect public safety; and (2) construction activities and associated wildlife disturbances. These activities
may limit tourism and recreational uses accessibility and opportunities.” Long-term beneficial impacts to
tourism and wildlife viewing from this project type “would occur as a result of the improvement of
wildlife and aquatic species habitat and associated increases in wildlife and aquatic species populations,
diversity and viewing opportunities.”

Recreational use would be adversely impacted during construction activities. The impacts are
anticipated to be minor and temporary. In turn, restoration of these rookery islands is anticipated to
increase the opportunity for bird watching and related tourism. Beneficial economic effects would
accrue to local recreational supply retailers, restaurants, and hospitality providers. These economic
benefits would be concentrated in the service and retail industry sectors. The project should result in
beneficial impacts to tourism and recreational uses over the long-term.

Long-term beneficial impacts would be enhancement of waterbird populations locally, regionally, and
Gulf-wide. Birds are an important component that supports nature based tourism. Galveston Bay is
recognized internationally for the diversity and abundance of birds that depend on the system as part of
their life cycles. Waterbirds play a significant role and support significant revenue associated with
nature tourism. Texas ranks second in the nation for wildlife viewing impact and 16% of the national
impact occurs in the Gulf of Mexico (USFWS 2013a).
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5.2.5.3.4 Public Health and Safety

Affected Resources

Galveston Bay is used by commercial fisheries, industrial, and recreational users. Recreational angling is
primarily conducted from boats for areas near the potential sites. Efforts would be made to avoid or
minimize impacts to public boat launch facilities. Appropriate signage and buoy markers at the site and
at boat ramps would be displayed. Postings in local media would also take place to ensure that efforts
are made to inform recreational users. Due to the potential increased small boat traffic (construction
related) in the area, appropriate safety measures would be employed to ensure that water related
accidents and conflicts are minimized. In addition to signage and buoys during the construction period,
the breakwaters and or shoreline armoring of each island would be permanently marked with signs and
markers including possible radar reflectors, as determined through consultation with appropriate
navigation entities.

Restoration and protection of the Galveston Bay rookery islands are not anticipated to generate
hazardous waste or the need for disposal of hazardous waste. All occupational and marine safety
regulations and laws would be followed to ensure safety of all workers and monitors. The project
deployment would use mechanical equipment and marine vessels that use oil, lubricants, and fuels.
These are rookery islands, uninhabited by humans, and only the islands would be impacted by erosion.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of the Galveston Bay rookery islands
would not be constructed and no impacts to public health and safety would occur. Because no action
would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.9 and 6.7.15 of the Final Phase Il ERP/PEIS describe the impacts to public health and safety,
including flood and shoreline protection from early restoration projects types, including restore and
protect birds. For these islands, impacts to public health and safety and shoreline protection were
analyzed adequately within the PEIS. The PEIS determined that “project types involving construction
and construction activities could result in short-term minor adverse impacts to public health and safety
as a result of the operation of heavy equipment and construction materials. In addition, if hazardous
chemicals or other materials are unintentionally released into the environment, soils, groundwater, and
surface waters would be adversely impacted. Similarly, construction projects involving the use of boats
and barges, and associated equipment, for the placement of materials to create habitat could impact
the public through construction activities and the potential to contaminate surface waters, resulting in
short-term minor adverse impacts.”
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Due to the nature and location of the Galveston Bay rookery islands, no impacts to public health and
safety are anticipated as a result of project implementation. All hazardous materials handled during
construction would be contained and appropriate barriers would be in place to ensure the protection of
adjacent water resources from potential spills and leaks. In the event of a discharge of oil or release of
hazardous substances, the release would be reported to the National Response Center (800-424-8802)
and Texas Emergency Oil Spill and Hazardous Substance Reporting line (800-832-8224) as required.
BMPs in accordance with Occupational Safety and Health Administration and state and local
requirements would be incorporated into construction activities on site to ensure the proper handling,
storage, transport and disposal of all hazardous substances. Personal protective equipment would be
required for all construction personnel and authorized access zones would be established at the
perimeter of the worksite during construction. Due to the potential increase in small boat traffic
(construction related) in the area, appropriate safety measures would be employed to ensure water
related accidents and conflicts are minimized. No adverse effects to public health and safety are
expected as a result of this project.

5.2.6 East Matagorda Bay Rookery Island

This section provides the background and description for the proposed actions in East Matagorda Bay,
which includes the restoration and protection of Dressing Point Island. The location, scope, construction
and installation, as well as operations and maintenance for Dressing Point Island are discussed in the
following subsections.

5.2.6.1 East Matagorda Bay Rookery Island Location

Dressing Point Island is located in East Matagorda Bay, Matagorda County, Texas at 28.731386° N,
95.7606712° W; NADS83. It is part of the Big Boggy National Wildlife Refuge and is located 8 miles east of
the community of Matagorda and 21 miles southeast of Bay City (Figure 5-11). The area that may be
directly or indirectly affected is about 56 acres and includes the footprints of the construction and
staging areas around the island, breakwater/levee, vegetation plantings, earthen fill, and shell

knoll. The borrow area is not included in this footprint estimate because it has not yet been
identified. Materials for the construction activities would need to be transported via roads and via
marine waterways. Existing transportation networks and navigational channels would be utilized as
much as possible. Large-scale equipment and supplies may enter East Matagorda Bay via the GIWW.
Small boats could enter the bay via boat ramps from the community of Chinquapin, approximately 1.5
miles from Dressing Point Island.
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Figure 5-11. Location of Dressing Point Island
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5.2.6.2 East Matagorda Bay Rookery Island Project Scope

The proposed island restoration is partially located on submerged bay bottom. Appropriate lease(s) for
managing the submerged bay bottom and the construction activities would be obtained prior to
implementing the proposed restoration. The preliminary design for the restoration and protection of
the island, which is nearly completed, includes several components that would improve nesting habitat
on the island and increase its longevity. The conceptual plan is shown in Figure 5-6 and contains the
following elements:

. Construct 5 island acres by placing clean fill over submerged land;

. Place fill on 2 acres of existing island to raise elevation

. Construct 5,000 feet of breakwater to protect the restored and existing island;

. Raise the elevation of an existing shell knoll to build 0.35 acres emergent shell hash; and
. Plant 7 island acres with native scrub-shrub vegetation.
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A potential component of the restoration and protection of Dressing Point Island includes a constructed
marsh located adjacent to the breakwater. Should dredging be required to provide access for vessels
during construction, the project design would allow for the beneficial use of dredge material, using
BMPs, to backfill the channel and use any excess material to create intertidal marsh. The decision to
construct the marsh would be made by the Implementing Trustees for the Texas Rookery Islands project
and only after it has been determined that there are enough remaining funds available from the funding
provided for the Texas Rookery Islands project..

5.2.6.3 East Matagorda Bay Rookery Island Construction and Installation

Preliminary engineering has been completed for Dressing Point Island. Refined design and construction
specification packages for the island would be developed by PE(s) with coastal restoration experience.
The following descriptions for each of the island construction elements are preliminary and based on
current planning efforts and resource agency experience with similar projects and should be considered
typical.

The method used to place material would be either beneficial use of dredged material, direct dredging
from an in situ nearby borrow area, or imported via barge from a more remote upland borrow site. The
target elevation for the restored island would place the crown at least 4 feet above mean tide level post-
settlement sloping to existing grades. Temporary berms would be created, if needed, to contain any
dredged material. Higher elevations would be planted with native scrub-shrub vegetation. Plants used
would consist of species found at similar island sites and would be propagated from stock from the
upper Texas coast. Breakwaters or armored levees may be used to provide containment of fill material
based on engineering considerations but their main purpose would be to protect the island from
erosional forces.

Methods and tools would be approved by the PE and the project team prior to implementation.
Environmental considerations, BMPs, and legal and permit requirements must be met regardless of
methods and tools chosen. These would be outlined in the bid specification package developed by the
PE and contracting officers. This specification package would ensure that the contractor is made aware
of not only the engineering specifications but the additional obligations they would incur associated
with federal and state laws governing the activities associated with the project. It would also provide
the project related approvals needed by the project manager and the PE to conduct the project.

In general, construction would require the use of barges, small watercraft, large track hoe excavators,
earth moving equipment, hydraulic or clamshell dredges, and a dockside staging area. Equipment and
materials for the construction activities would be transported via roads and marine waterways. Since
water depths are shallow, a barge access canal and a floatation channel adjacent to the breakwater may
need to be constructed to bring in construction materials and equipment. Material would be
transported to construction areas on deck barges (or similar, appropriate vessels). The weight loaded
onto the deck barges would be based upon the depth of the waterway to minimize adverse impacts to
the bay bottom. Smaller vessels that would need to use the channel or access canal could be used to
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bring in supplies and people. Impacts to submerged habitat would be minimized by limiting the use of
spuds on the barge or tugs and limiting the use of a track-hoe (or similar equipment) to position and
move the barge.

5.2.6.3.1 Island Fill

Uncontaminated earthen fill material would be placed on the eastern side of the island and in the
adjacent submerged lands to raise elevations. Fill material would either be sourced from a nearby
navigation channel, a nearby in situ borrow site, or imported via barge from a more remote upland
borrow site. Borrow sites determined to be suitable from an engineering perspective would be
evaluated for environmental conditions as well as cultural and sensitive resource concerns. For any of
these borrow sites, the material would be mixed with water, requiring a settlement period and the
controlled discharge of decant water from within the placement area. The height of any temporary or
permanent structure and construction methods required to contain the earthen fill would be
determined by the type of material used and its estimated water content. Location of the structures
would ensure containment and settlement of the fill materials, using BMPs. The maximum amount of
earthen fill material estimated for Dressing Point Island is 50,000 cubic yards. To date, the source of the
fill material has not been identified for Dressing Point Island. Additional details describing the island fill
construction methods can be found in Section 5.2.4.3.1.

5.2.6.3.2 Breakwater

Breakwaters would be constructed to dampen wave energy and to help prevent erosion. A containment
berm or other structure/method could also be used for containment and dewatering of the fill material.
Graded stone, typically limestone, would be used to construct the breakwaters. Physical data from the
site would be evaluated by a qualified coastal PE and the project team prior to selection of design. The
amount, grading, and size of rock used would be dependent on several factors determined in the final
design. The project team would include individuals from TPWD, USFWS, and participating partners.
Additional details describing the breakwater construction methods can be found in Section 5.2.4.3.2.

5.2.6.3.3 Vegetation Planting

Once the earthen fill has dewatered and sediments have settled, areas with raised elevations on the
restore island (about 7 acres) would be planted with native scrub-shrub vegetation to help promote
desired vegetation establishment. Plants used would be species documented from similar island sites
and be propagated from stock located on the Texas coast. Species under consideration include, but are
not limited to, those shown in Table 5-2 in Section 5.2.4.3.4. Additionally, marsh plantings, if required,
would include smooth cordgrass (Spartina alterniflora) and with marshhay cordgrass (Spartina patens).
A Vegetation Planting Plan modified from and based on the NRCS Publication NRCS-TX-612 would be
developed prior to implementation (NRCS 2013). This plan would provide specifications for the species
of native vegetation to be used; acceptable source stock; planting densities and locations on the island
for planting; survival targets and adaptive management strategies. Expected plant survival is
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approximately 60% at the end of the 5-year monitoring period. Protective measures may include trunk
collars or wire exclusion cages to protect saplings from herbivory or trampling during the first few years
after planting. Time of year as well as substrate salinity would determine the timing for planting. Itis
anticipated that this would take place approximately one year after construction, depending on
environmental conditions.

5.2.6.3.4 Shell Knoll Enhancement

To enhance habitat for bare ground nesting birds near the island, shell material would be placed and
integrated with the existing shell knoll (emergent shell substrate) southwest of the island.
Approximately 2,500 cubic yards of shell material similar to the shell hash present in structure, form,
and mineral composition (calcareous) would be placed on the knoll. This added material would raise the
elevation to support ground nesting species of colonial waterbirds. It would also provide a small wave
break and protect a portion of the island from wave induced erosion.

5.2.6.3.5 Construction Schedule

Dressing Point Island is currently used for nesting by waterbirds. Therefore, construction activities would
avoid the nesting season, which is usually February 1 through August 15. However, some field activities
may be acceptable that cause limited disturbance to birds during this time. Any such activities would be
coordinated with state and federal agency biologists and with NGO partners prior to initiation of field
work. The final engineering and design for the island is estimated to be completed 18 months.

Activities associated with construction are not expected to take longer than 6 months. The timing of
contracting awards and weather conditions could impact the construction schedule.

5.2.6.4 East Matagorda Bay Rookery Island Operations and Maintenance

Dressing Point Island is part of the Big Boggy National Wildlife Refuge. It was donated and added to the
refuge system in 1988, and is now part of the USFWS’ Texas Mid-Coast Refuge Complex. The island is an
uninhabited and not open to the public but open water areas of the bay are used for commercial or
recreational activities such as paddling, fishing, wildlife viewing, or transportation. As part of the Big
Boggy National Wildlife Refuge, maintenance activities on Dressing Point Island would continue to be
managed by the USFWS. Annual surveys colonial waterbirds surveys are conducted and submitted for
collection. Routine assessment of the island is made by refuge biologists and managers. Once
construction specifications and deliverables have been achieved, routine management would be the
responsibility of refuge personnel.

5.2.7 East Matagorda Bay Rookery Island Affected Environment and Environmental
Consequences

This section provides the affected environment and environmental consequences for the proposed
actions in East Matagorda Bay, which includes the restoration and protection of Dressing Point Island.
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According to the CEQ Regulations for Implementing NEPA (§§ 1502.1 and 1502.2) agencies should “focus
on significant environmental issues” and for other than significant issues there should be “only enough
discussion to show why more study is not warranted.” After preliminary investigation, some resource
areas were determined to be either unaffected or minimally affected by the proposed action. These
resources are not discussed in further detail below. Only those resource areas with potential, adverse
impacts are discussed in detail below.

The programmatic analysis looked at a series of resources as part of the biological, physical, and
socioeconomic environment. As appropriate in a tiered analysis, the evaluation of each project focuses
on the specific resources with a potential to be affected by the proposed project. To avoid redundant or
unnecessary information, resource areas that are not expected to be adversely impacted are not
evaluated further under given proposed actions. Resource areas that are not analyzed in detail are listed
below with a brief rationale for non-inclusion:

e Socioeconomics/Environmental Justice: Dressing Point Island is not open to the public but open

water areas of the bay are used for commercial or recreational activities such as paddling,
fishing, wildlife viewing, or transportation. Short-term beneficial impacts to the local and
regional economies would occur from increases in construction jobs and demand for workforce
to support the restoration project. These jobs would provide income, sales, and downstream
economic activity in the region. Any non-local workers, brought in for a short period of time,
would bring in additional spending as workers stay in local hotels and eat in local eating and
drinking establishments. Project spending would include and contribute to support of the
workforce needed to design, engineer, manage, and carry out the projects. Additionally, locally
purchased (or rented) equipment and materials would also benefit regional economies.

The Trustees find that the rookery island does not meet any of the criteria for determining that
disproportionately high and adverse effects would likely fall on minority or low-income
populations. In addition, the island is uninhabited by humans and restoration of the island
would not be directly affecting any residents. Furthermore, there are no adverse effects to low
income or minority populations anticipated from the proposed action.

e Infrastructure: The nearest pipeline is over 3 miles from Dressing Point Island. The proposed
action is anticipated to have no impact to infrastructure, since new infrastructure would not be

built and existing infrastructure in the area would be avoided.

e land and Marine Management: Dressing Point Island lies within the Big Boggy National Wildlife

Refuge boundary. It is an uninhabited island that is not open to the public and managed by
USFWS staff working on the Texas Mid-Coast Refuge Complex. The island includes submerged
bay bottom in its construction footprint. The appropriate lease would be obtained prior to
construction. The proposed action is anticipated to have no impact to land and marine
management, since projects would be consistent with the prevailing management, practices,
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plans, and direction governing the use of the areas where the island restoration would take
place.

e Land and Marine Transportation: The proposed action is anticipated to have no impact to land

and marine transportation. Shipping routes would need to be properly identified prior to the
selection of borrow sites for dredge and fill material to prevent any impacts to marine
transportation. Activities related to construction would require coordination with the users of
the waterway. It is expected that activities would not interrupt the channel traffic to any
significant degree. Most of the commercial traffic takes place on a routine schedule and
construction activities would be timed to reduce any interference with commercial operators.

5.2.7.1 Physical Environment

The description of the physical environment of East Matagorda Bay is divided into geology and
substrates, hydrology and water quality, air quality and greenhouse gas emissions, as well as noise
characteristics of the area.

5.2.7.1.1 Geology and Substrates

Affected Resources

East Matagorda Bay consists of very poorly drained, nearly level, clayey, saline soils. These soils have
weakly convex relief and a water table at or near the surface. The relief is broken by standing ponds of
water, small bayous, and small drains. This map unit is in coastal marshes and is commonly flooded. The
soils are underlain by clayey and loamy sediments. These soils are poorly suited to uses other than
wildlife habitat because of wetness, the hazard of flooding, salinity, and the clayey texture (U.S.
Department of Agriculture 2001).

Dressing Point Island

Dressing Point Island is a natural island formed from the erosion of Dressing Point Peninsula (NOAA
1891 and 1909). According to the Matagorda County Soils Survey, the island and surrounding area are
classified as either water or beaches. Beaches are low in elevation, frequently flooded, and slopes
average less than 0.5 percent. The submerged lands surrounding the island are comprised of mud
bottom, scattered shell, reef, and seagrasses. The scattered shell and seagrasses in the area are
transient. Therefore, updated surveys would be conducted prior to construction to identify seagrasses
and exact locations of reef boundaries that contain live oysters. Final designs would be modified to
minimize impacts to seagrasses, productive reef, and scattered shell areas.

Borrow Area

Fill material may be obtained from an in situ borrow area, a more distant area (which could include an
upland site), or from a project that would be dredging materials and is looking for beneficial use
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disposal. Borrow sites determined to be suitable would be evaluated for environmental conditions to
ensure that cultural and/or sensitive resources are properly addressed. Location of a specific borrow
site(s) would be based on several factors including the absence of sensitive resources (e.g. oyster reef or
other hard bottom substrate), geotechnical and sediment quality, nearby commercial and/or
recreational activities, and lateral extent of available material (avoiding a deep borrow site). See Section
5.2.4.3.1 for additional details on the borrow area.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to geology and substrates would occur. However, the beneficial impacts
from implementation of this project would not be realized, resulting in adverse impacts to the rookery
island as it would continue to erode and lose elevation. Because no action would take place, no
mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.1 and 6.7.1.1 of the Final Phase Il ERP/PEIS describe the impacts to geology and
substrates from early restoration projects intended to restore and protect birds.

Restoration and enhancement of Dressing Point Island would affect substrates at the placement and
borrow sites. Substrates within the footprint of the project would be affected through the placement of
clean fill and hard, structural material. Restoration and protection of Dressing Point Island would have
minor impact on substrates and geology. Adverse impacts would be minor and local. Long-term benefits
would occur to the bottom substrates due to stabilization of sediments protection from erosion.

Mitigation measures to minimize adverse impacts to geology and substrates could include:
e Employment of standard BMPs for construction to reduce erosion and exported sediments.

e Evaluations of potential borrow sites for environmental conditions as well as cultural and
sensitive resources concerns.

e Selection of a borrow site with an optimal footprint and sediment accretion to minimize impacts
and expedite rate of recovery.

5.2.7.1.2 Hydrology and Water Quality

Affected Resources

The depths surrounding the island are relatively shallow ranging to a depth of approximately 3 feet in
the surrounding area. The hydrology of the area is affected by tidal actions and by freshwater inflows.
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The GIWW and Caney Creek are the major sources of inflow into the bay. The island is a remnant of an
old peninsula projecting off the northeastern boundary of the bay. Over time, wind-driven waves have
caused erosion, and converted this peninsula into an isolated nesting island, which has resulted in the
existing colonial waterbird nesting island.

Water Quality

In general, water quality in East Matagorda Bay is good but over the past years (due to low rainfall)
salinities have risen in the bay. There are no consumption advisories
(http://www.dshs.state.tx.us/seafood/Survey.shtm#advisory).

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to hydrology and water quality would occur. Because no action would take
place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.2 and 6.7.2.1 of the Final Phase Il ERP/PEIS describe the impacts to hydrology and water
quality from early restoration projects intended to restore and protect birds. For this island, impacts to
hydrology and water quality were analyzed adequately within the PEIS. The PEIS determined that
“Creating and enhancing bird nesting and foraging habitat through construction of barrier islands,
beaches, and wetlands could result in shoreline stabilization that reduces erosion and reduces adverse
impacts to water quality. These would be long-term beneficial effects because they would extend
beyond the construction period. Some short-term adverse impacts due to turbidity could occur in the
immediate vicinity of the work area. These effects would be minor and short-term as turbidity would
dissipate shortly after placement activities are completed.”

No impacts to floodplains or hydrology would occur. Temporary, local, and minor impacts to water
quality would result from increased turbidity during dredging activities and placement of fill material.
Long-term benefits would also occur from the breakwater/armored levee protection of the island.

Measures to control turbidity and sediment movement would be in place to ensure water quality
standards are met and sensitive resources are not affected. These measures may include appropriate
water control structures to decant water, as well as the installation of silt fences, hay bales, filter-fabric,
and/or temporary levees to control sediments and avoid negative impacts associated with the fill
placement.
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5.2.7.1.3 Air Quality and Greenhouse Gas Emissions
Affected Resources
Air Quality

Dressing Point Island is located in Matagorda County, which is not listed as a nonattainment area for any
pollutant by the EPA.

Greenhouse Gas (GHG) Emissions

GHGs are chemical compounds found in the Earth’s atmosphere that absorb and trap infrared radiation
as heat. Global atmospheric GHG concentrations are a product of continuous emission (release) and
removal (storage) of GHGs over time. In the natural environment, this release and storage is largely
cyclical. For instance, through the process of photosynthesis, plants capture atmospheric carbon as they
grow and store it in the form of sugars. Human activities such as deforestation, soil disturbance, and
burning of fossil fuels disrupt the natural cycle by increasing the GHG emission rate over the storage
rate, which results in a net increase of GHGs in the atmosphere. The principal GHGs emitted to the
atmosphere through human activities are CO2, methane, nitrous oxide, and fluorinated gases, such as
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, with CO2 accounting for the largest
guantity GHG emitted.

Criteria air pollutants and GH emissions are largely generated by electricity production, vehicular
movements, and commercial and residential buildings using electricity. GHG emissions would result
from both the implementation and operation of the proposed project from the use of vessels during
construction and monitoring activities. Engine exhaust from barges, boats, excavators, and equipment
would contribute to an increase in GHG emissions. BMPs would be employed to reduce the release of
GHG during project implementation.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to air quality and GHGs would occur. Because no action would take place,
no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.3 and 6.7.3.1 of the Final Phase IIl ERP/PEIS describe the impacts to air quality and
greenhouse gas emissions from early restoration projects intended to restore and protect birds. For this
island, impacts to air quality and greenhouse gas emissions were analyzed adequately within the PEIS.
The PEIS determined that “During dredging, excavation or placement of materials to restore or enhance
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beaches, barrier islands and wetlands for bird habitat there could be short-term minor to moderate
adverse impacts to air quality from the use of heavy equipment and vehicles. The severity of impacts
would be highly dependent on the length and type of construction required and the location of the
project. The use of gasoline and diesel-powered construction vehicles and equipment could contribute
to a short-term and minor increase in GHG emissions.”

Project implementation would require the use of equipment which would temporarily affect air quality
in the project vicinity due to construction vehicle emissions. Excavation associated with construction of
portions of the improvements may produce fine particulate matter; however, sediments deposited
would be mixed with water, keeping airborne particles to a minimum. Adverse impacts to air quality
would be minor, local, and temporary, only occurring during active construction activities.

Based on the assumptions described above, and the small-scale and short duration of the construction
portion of the project, predicted GHG emissions would be temporary and minor and would not exceed
25,000 metric tons per year, the threshold for triggering additional requirements for GHG emissions.

5.2.7.1.4 Noise

Affected Resources

Instances of increased noise are expected during the construction phases associated with the
restoration project. The proposed project would generate construction noise associated with equipment
during placement of the fill material, grading, and dredging. Construction equipment noise is known to
disturb fish, marine mammals and nesting shorebirds. The timing of noise producing activities would be
planned to minimize disturbance to nesting birds. The majority of construction activities would occur
outside of the nesting season. Construction noise would also create a potential nuisance to visitors in
areas adjacent to project construction activities. Construction noise would be temporary and the
construction period is not anticipated to last more than 6 months.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point island would not be
constructed and no impacts due to noise would occur. Because no action would take place, no
mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.4 and 6.7.4.1 of the Final Phase Ill ERP/PEIS describe the impacts caused by noise from

early restoration projects intended to restore and protect birds. For this island, impacts caused by noise
were analyzed adequately within the PEIS. The PEIS determined that “During the construction period to
create or enhance bird habitat, minor to major short-term adverse impacts to ambient noise levels may
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occur, particularly at barrier islands and beaches where beach re-nourishment activities would take
place. The severity of impacts would depend to a large degree on the location of the project, type of
equipment, the amount of noise that these activities would generate, and the distance to sensitive
receptors such as recreational users or wildlife. Impacts on noise would be short-term during the
construction period.”

The proposed Dressing Point Island restoration would create a minor, localized, and temporary increase
in noise.

5.2.7.2 Biological Environment

The biological environment is divided into two sections: living coastal and marine resources, and
protected species.

5.2.7.2.1 Living Coastal and Marine Resources

Affected Resources

The submerged lands surrounding Dressing Point Island are comprised of clay, silt and sand bottom,
scattered shell, reef, and/or seagrasses. Although past surveys have been conducted in the project area,
seagrasses are transient and may not be present every year. Updated seagrass surveys would occur
prior to construction. Exact locations of reef boundaries would be identified prior to construction. Since
the scattered shell is not static in location, updated surveys would be conducted prior to construction to
identify areas of scattered shell and reef substrate. Final designs would be modified to minimize
impacts to seagrasses and reef and scattered shell areas.

Dressing Point Island is mapped as upland (www.fws.gov/wetlands/data/google-earth.html). However,

the shoreline of the island has areas that would be considered wetland habitats subject to tidal
influence. The TPWD Ecological Systems Classification has identified the habitat types in the Dressing
Point Island area to be water, coastal salt and brackish high tidal marsh, coastal salt and brackish high
tidal shrub wetland, and coastal salt and brackish low tidal marsh. The low tidal marsh community is
described as marshes frequently inundated by tides and often dominated by smooth cordgrass (Spartina
alterniflora). Tidal shrub wetland may be dominated by species such as high tide bush (/va frutescens) or
eastern baccharis (Baccharis halmifolia). The high tidal marsh is irregularly flooded marsh dominated by
graminoids such as marshhay cordgrass (Spartina patens), saltgrass (Distichlis spicata), and Gulf coast
muhly (Mulhlenbergia capillaris). Some shoreline areas contain shell hash berms.

There are a number of aquatic species found in the island restoration areas. Fish species include sand
seatrout, spotted or speckled seatrout, red drum, tonguefish, flounders, Atlantic bumper, and porgys.
Benthic organisms include bivalves, gastropods and other mollusks, amphipods, annelids, and brown

and white shrimp.
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Significant avian use of Dressing Point Island takes place today. While nesting activity of colonial
waterbirds has declined over the last four decades, the island maintains its relative importance with
other nesting sites along the Texas coast. During the non-breeding season birds use the island as
staging, loafing, and roosting areas. The American oystercatcher and the eastern willet, non-colonial
nesting species, may use the island for nesting. Water dependent birds may use the open bay to forage
and roost. These would include loons, bay ducks, gulls and terns, and pelicans. Non-avian terrestrial
wildlife has not been observed at the island site. Texas diamondback terrapins may use Dressing Point
Island and surrounding waters.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to living coastal and marine resources would occur. However, the beneficial
impacts from implementation of this project would not be realized, resulting in the continued
degradation of the nesting habitat and adverse impacts to colonial waterbirds. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.5, 6.3.8.6, 6.7.5, and 6.76 of the Final Phase Il ERP/PEIS describe the impacts to habitats
and living coastal and marine resources from early restoration projects intended to restore and protect
birds. The PEIS determined that “Creating and enhancing bird habitat would create long-term benefits

from increasing stability and resiliency of barrier islands and beaches.”

The PEIS also found that “some short-term adverse impacts could occur from dredging and other
borrowing techniques which result in suspended sediments and increased near-site turbidity.” Adverse
effects from dredging may include:

e Dredged sediment removed from the bay bottom could impact local benthic organisms on or
near the borrow site from increased turbidity, substrate disturbances or siltation, which could
locally increase mortality and inhibit activities in the short-term until the site recovered.

e Increased turbidity could limit available light necessary for photosynthesis, and disruption in the
water column and surface water could disturb some pelagic microfaunal communities. These
impacts would be short-term and minor because pelagic microfaunal communities would re-
establish once the turbidity dissipates.

e Fish present in the dredging area could be subject to a temporary increase in sound pressure
levels, a decrease in water quality, entrainment in dredge sediments, and removal of benthos
from dredged areas. Sound pressure level increases or entrainment could result in mortality of
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individual finfish. This would be a minor short-term adverse effect that would not be expected
to reduce local fish populations.

e Birds using the sites as roosting and/or loafing areas would be forced to other parts of the island
or other surrounding areas during construction activities. This would be temporary, however,
and once the project was completed, the project would have long-term benefits to birds for
these uses.

e Any breeding birds using the islands would be avoided by restricting construction to the non-
nesting period.

Dredging from a borrow site would change substrate topography, indirectly impacting benthic and other
aquatic organisms using this habitat. Depending on the depth-of-cut, dredging could result in low
dissolved oxygen in bottom waters. The depth-of-cut is planned to be as shallow as is feasible. This
project would likely result in short-term minor adverse impacts due to construction and dredging-
related disturbances and small changes to sessile species populations if present. However, there would
likely be no impact to feeding, reproduction, or other factors affecting population levels. Short-term,
localized minor impacts to fish and wildlife resources would occur during the construction phase of the
project. Mobile aquatic animals including birds would be expected to move away from the fill and
borrow sites during construction and return following completion of construction. Isolated, short-term
effects on pelagic fish eggs and larvae in the immediate area may occur. Sessile and other limited
movement species, especially those buried/burrowed in the substrate could be injured or killed by the
dredging activity and the placement of the fill material at the island. However, these types of species are
typically numerous and recolonize quickly. Any adverse impacts to marine and estuarine fauna (fish,
shell beds, benthic organisms) are expected to be temporary, localized, and minor as those species that
would be affected are likely numerous in the area.

The potentially impacted areas, including the borrow area and island construction areas, would be
surveyed prior to construction for the presence of sensitive resources. Areas where seagrasses are
encountered during the surveys would be documented and measures would be taken to avoid and
minimize any impacts. Construction activities would be designed and coordinated to avoid any impacts
to significant reef resources including hard shell substrate in the construction area that is not dominated
by the eastern oyster. BMPs would be used to avoid and minimize potential impacts to this hard
substrate and may include alternative construction methods as appropriate. Any impacts incurred after
avoidance and minimization measures are taken would be fully compensated by creating additional hard
shell substrate habitat.

Some of the shoreline area considered wetland habitats subject to tidal influence would be impacted by
placement of fill material. However, the shoreline length of the island would increase from what it is
today. The new shoreline areas would be gradually slopped into the water creating sufficient tidal fringe
to support wetlands. The breakwater would also protect both existing and created shoreline from
erosion and reduce wetland loss from erosion.
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The project would provide benefits to marine species by providing additional structural fish habitat and
increased hard substrate available for estuarine organisms. Over the life of the project, the quality of
aquatic habitat would increase. The construction of an intertidal or subtidal breakwater or armored
levee would provide long-term benefits to marine species by providing additional hard structure
(including crevices and interstitial voids) habitat. Additionally, reducing energy within the breakwater
area should benefit seagrass populations in the area by reducing turbidity and wave energy.

Construction activities would cause temporary impacts to wildlife due to the presence of people and use
of heavy equipment on the island. These impacts would last for the duration of construction, which is
estimated to be a maximum of 6 months. Permanent impacts result from alterations to the island and
supported habitat would provide long-term benefit to nesting birds. Natural colonization would occur
which would provide grassy substrate in addition to the vegetative plantings of scrub-shrub vegetation,
both of which could be used by the colonial nesting birds.

To prevent invasive exotic species from inhibiting nesting activities the islands would be monitored for
the presence of undesirable exotic species. If they negatively impact nesting activities, appropriate
treatment methods would be used to remove them.

5.2.7.2.2 Protected Species

Protected species and their habitats include ESA-listed species and designated critical habitats, which
are regulated by either the USFWS or the NMFS. Protected species and habitat also include marine
mammals protected under the Marine Mammal Protection Act, essential fish habitat (EFH) protected
under the Magnuson-Stevens Fishery Conservation and Management Act, migratory birds protected
under the Migratory Bird Treaty Act and eagles protected under the Bald and Golden Eagle Protection
Act.

Affected Resources

Endangered Species

Three species of endangered or threatened species of sea turtles were identified as possibly being
present in the project area: loggerheads, green, and Kemp's ridley sea turtles. Sea turtles nest on
beaches, and most species use nearshore hard bottom reef complexes, shallow water habitat (including
seagrasses), or other coastal areas with rocky bottoms to forage for food. This area has not been
designated as critical habitat for any of the sea turtle species. Sea turtle nesting activities are not
expected to occur here since there is no beach habitat; however, sea turtles could be encountered in
the open water.

Two species of threatened bird species are identified as possibly occurring in the construction areas:
piping plover and red knot. The piping plover is a winter resident on the Texas coast and occurs in
Matagorda County. However, there are no documented records of piping plovers on Dressing Point
Island. Piping plovers are not expected to occur in the construction area because typical habitats, beach
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and bayside tidal flat habitats, for the species do not exist. The red knot is primarily migratory in
Matagorda County. However, there are no documented records of red knots on Dressing Point Island.
Red knots are not expected to occur in the construction area because typical habitats, beach and
bayside tidal flat habitats, for the species do not exist. If present, piping plovers or red knots, would
likely avoid the construction and move to another location within the bay or a portion of the island not
affected by the construction activities. This movement would be within their normal movement
patterns. BMPs would be implemented to avoid impacts to individuals should they be present. The
proposed island site is not located within critical habitat for these species.

Essential Fish Habitat (EFH)

EFH in the project's area of effect is identified and described for various life stages of 13 managed fish
and shellfish (Gulf of Mexico Fisheries Management Council 2005). Dressing Point Island is located in an
area that is designated as EFH under the Magnuson-Stevens Fishery Conservation and Management Act
for several species of shark, shrimp, coastal migratory pelagic species, and reef fish (Table 5-7 and Table
5-8). No Habitat Areas of Particular Concern or EFH Areas Protected from Fishing were identified at the
project location.

Table 5-7. EFH for estuarine habitats within the vicinity of Dressing Point Island
proposed area of effect

Post Early Late Spawning
Species Common Name Eggs Larvae | Larvae Juvenile Juvenile Adult Adult
Estuarine Emergent Marsh
Red Drum ° ° °
Gray Snapper °
Brown Shrimp °
White 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 °
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Table 5-8. Highly migratory species EFH designations within the proposed area of effect

Life Stage
Species Common Name Within Estuarine Waters

Scalloped Hammerhead Shark Neonate & Juvenile

Blacktip Shark Neonate, Juvenile & Adult

Bull Shark Neonate, Juvenile & Adult

Lemon Shark Juvenile

Spinner Shark Neonate & Juvenile

Bonnethead Shark Neonate, Juvenile & Adult

Atlantic Sharpnose Shark Neonate, Juvenile & Adult

Finetooth Shark Neonate

Marine Mammals

The bottlenose dolphin and the West Indian Manatee (manatees are listed and protected under the
Endangered Species Act) are the only marine mammals known to occur in East Matagorda Bay.
Manatees are rarely found in East Matagorda Bay. Due to the relatively shallow depth of the
surrounding areas of the island and the established ranges and depths that the majority of the
cetaceans occupy, additional marine mammals would not be expected to enter the construction area.
However, if marine mammals are sighted within 50 feet of the construction area, work would stop until
the animals move away from the area of their own volition.

Bald and Golden Eagles

There are eagle home ranges or established territories within the rookery island areas, but no eagles are
nesting within 650 feet of the island.

Migratory Birds

Dressing Point Island is an important site for migratory birds. It currently supports multiple species of
nesting colonial waterbirds (Table 5-9). It also supports non-colonial nesting by the American
oystercatcher and eastern willet. The island is used to support development of fledged young until they
are able to support themselves in foraging habitats in adjacent bay habitats. Water dependent birds may
use the open bay to forage and roost. These would include loons, bay ducks, gulls and terns, and
pelicans.
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Table 5-9. Colonial waterbird species recorded nesting at Dressing Point Island

Common Name

Scientific Name

Brown Pelican

Pelicanus occidentalis

Great Egret

Ardea alba

Great Blue Heron

Ardea herodias

Snowy Egret

Egretta thula

Little Blue Heron

Egretta caerulea

Tricolored Heron

Egretta tricolor

Reddish Egret

Egretta rufescens

Cattle Egret

Bubulcus ibis

Black-crowned Night Heron

Nycticorax nycticorax

Roseate Spoonbill

Platalea ajaja

White Ibis

Eudocimus albus

White-faced Ibis

Plegadis chihi

Laughing Gull

Leucophaeus atricilla

Caspian Tern

Hydroprogne caspia

Royal Tern

Thalasseus maxima

Forster's Tern

Sterna forsteri

Black Skimmer

Rynchops niger

For non-breeding migratory birds the island and surrounding waters currently supports roosting and
foraging use. The different bird taxonomic guilds and types of use are listed below:

Loons and Grebes — This group of birds may use surrounding waters during the fall, winter, and spring to
forage. Presence in the area would be based on available forage fish and invertebrates. Construction
activities may cause the birds to move out of nearby foraging areas.

Waterfowl — Waterfowl use of the island is limited. Surrounding bay waters are used by several species
of wintering waterfowl primarily bay ducks. This group may be affected by construction activities. The
temporary nature of construction and other available habitat limit significant effects.

Pelicans and Cormorants — These would significantly use the existing island for resting, staging and or
roosting during the fall, winter and spring. Construction activities would cause the birds using the island
to move to other sites. Acclimation to construction activities may take place.

Wading Birds — These heron and egret species may use the existing island to some degree for resting
and may use the shallow intertidal zone to feed. This use would be limited.
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Terns and Gulls — These species would use the island site significantly for resting, staging and or
roosting. Foraging areas would constantly change depending on the presence of forage fish, currents,
etc. and thus may or may not be proximal to the site. These birds would move to other nearby sites in
the bay system to use for these purposes.

Shorebirds — Significant numbers of shorebirds migrate through the Texas coast in the fall and spring
and these may use the intertidal zone to forage. Several species overwinter as well and may use the
intertidal areas of the existing island to forage. Construction activities may limit the use of the island by
these birds. There are other sites nearby that would serve similar uses.

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
waterbirds. The proposed actions would also provide more opportunity for many of the above listed
bird groups as well as other guilds during the non-nesting season.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to living coastal and marine resources would occur. However, the beneficial
impacts from implementation of this project would not be realized, resulting in the continued
degradation of the nesting habitat and adverse impacts to colonial waterbirds. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.3.8.5, 6.3.8.6, 6.7.5, and 6.76 of the Final Phase Il ERP/PEIS describe the impacts to habitats
and living coastal and marine resources from early restoration projects intended to restore and protect
birds. The PEIS determined that “Creating and enhancing bird habitat would create long-term benefits

from increasing stability and resiliency of barrier islands and beaches.”

The PEIS also found that “some short-term adverse impacts could occur from dredging and other
borrowing techniques which result in suspended sediments and increased near-site turbidity.” Adverse
effects from dredging may include:

e Sea turtle and marine mammal individuals may be present in project areas where dredging or
underwater use of equipment is occurring. They could be subjected to temporary increased
noise, turbidity, and water quality changes. These activities could temporarily displace
individuals or prey during construction and could result in short-term, minor impacts.
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Consultation with appropriate agencies would be required prior to final design and project
implementation.

e Piping plover and red knot may be present at Dressing Point Island. However, their presence is
very unlikely since their preferred habitat is not present at this site.

e Fish present in the dredging area could be subject to a temporary increase in sound pressure
levels, a decrease in water quality, entrainment in dredge sediments, and removal of benthos
from dredged areas. Sound pressure levels or entrainment could result in mortality of individual
finfish. This would be a minor short-term adverse effect that would not be expected to reduce
local fish populations or designated EFH. Consultation with appropriate agencies would be
required prior to final design and project implementation.

e Birds that forage in or near the dredge site could be temporarily affected. However, these
effects would be short-term and minor as birds would be expected to move away to forage in
other readily available foraging habitat during the dredging. Consultation with appropriate
agencies would be required prior to final design and project implementation.

e Birds using the sites as roosting and/or loafing areas would be forced to other parts of the island
or other surrounding areas during construction activities. This would be temporary, however,
and once the project was completed, the project would have long-term benefits to birds for
these uses.

e Any breeding birds using the islands would be avoided by restricting construction to the non-
nesting period.

Methods used to remove material from the borrow site would be with a cutter head dredge or a
clamshell dredge both of which would have minimal impacts to pelagic species. Placement of fill
material is a slow process allowing plenty of time for sea turtles to leave the area. Island construction
activities are not expected to have impacts to protected marine species and their habitats in the areas
where the materials would be placed. Short-term minor impacts may occur if species using the project
area are temporarily disturbed and must move to another area. Impacts to wildlife would be avoided
via management guidelines and techniques as appropriate; therefore, restoration activities are not likely
to adversely affect federally-listed sea turtles. Additionally, the Sea Turtle and Smalltooth Sawfish
Construction Conditions would be followed (NMFS 2006). Long-term impacts would be beneficial with
the addition of hard substrate that would support a more diverse community of benthic organisms and
fish.

Temporary and localized turbidity impacts during dredging and placement of fill for the construction of
the island could impact EFH. The restoration of the islands would result in the permanent loss of 5 acres
of submerged bay habitat designated as EFH for federally managed fish species through the filling of
existing estuarine water column and the underlying estuarine mud/sand/shell substrates to convert
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these aquatic areas to uplands suitable for bird nesting. If dredging is required for site access or to
obtain fill for island restoration that would also result in EFH impacts. To prevent adverse impacts to
oyster reefs, locations proposed for dredging would avoid excavation of oyster reef habitat. Proposed
dredge sites would also be located in slightly deeper open water habitat. Impacts to existing soft bottom
benthic habitat at these dredging locations would be minor and temporary, as the benthic invertebrate
communities would quickly re-establish. The proposed breakwaters would result in the permanent filling
of EFH. However, the submerged side slopes of the breakwaters would provide hard substrate with
interstitial spaces that would enhance foraging areas for fish as well as provide cover for juvenile fish
and substrate for establishment of oyster habitat.

Any adverse impacts to marine and estuarine fauna (fish, shell beds, seagrasses, benthic organisms) are
expected to be short in duration and minor as those species that would be affected are likely numerous
in the area. The project would provide benefits to marine and estuarine fauna by providing additional
structural fish habitat which would compensate for loss of benthic bay bottom habitat. Over the life of
the project, the quality of aquatic habitat would increase.

The marine mammals that could use East Matagorda Bay (e.g. dolphins and manatees) would leave the
area to avoid the construction activities and/or would generally avoid the area because optimal habitat
does not exist. Manatees are extremely rare in Texas waters with sightings less than one per year on
average across the entire Texas coast. However, if marine mammals are sighted within 50 feet of the
construction area, work would stop until the animals move away from the area of their own volition.
Therefore, marine mammals would not be impacted during construction activities and no incidental take
of marine mammals is anticipated.

Construction activities would be relatively short-term and occur outside of the nesting season period,
and therefore not affect any bird nesting activities. Birds using the site for loafing and resting during the
construction window may use existing island features during construction if they become acclimatized
to the activities. Birds using the nearby open water for foraging may also be displaced to sites more
remote from the island or borrow site. Some minor and temporary displacement of local foraging and
roosting birds could occur during planting operations. After completion of the island restoration and
protection, disturbance during nesting could occur by recreational users. These can include anglers,
boaters, and photographers that could approach too closely or disembark on the island. Signs would be
placed on and adjacent to the island making users aware that nesting birds are present (Figure 5-10).
Disturbing nests is a violation of the Texas Parks and Wildlife Code and the Migratory Bird Treaty Act.
Any mortality to chicks would violate state and federal statutes.

The disruptions caused by construction activities would be temporary and once completed the restored
island would provide a greater range of habitats available for birds to use. Increased vegetation would
improve habitats that are essential for nesting colonial waterbirds and provide a long-term benefit. The
proposed actions would support the project goal to increase the number of nesting pairs of colonial
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waterbirds. The proposed actions would also provide more opportunity for many of the above listed
bird groups as well as other guilds during the non-nesting season.

5.2.7.3 Human Uses and Socioeconomics

This section includes discussions of cultural resources, aesthetic and visual resources of the region,
tourism and recreational use in the area, and a general characterization of public health and safety
issues.

5.2.7.3.1 Cultural Resources

Affected Resources

Coordination under Section 106 National Historic Preservation Act has been initiated. However,
consultations have not been completed at this time.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to cultural resources would occur. Because no action would take place, no
mitigation measures would be necessary.

Proposed Actions

If any culturally or historically important resources are identified during project preparations or
pre-deployment surveys, such areas would be avoided during construction. A complete review of this
project under Section 106 of the National Historic Preservation Act is ongoing and would be completed
prior to any project activities that would restrict consideration of measures to avoid, minimize or
mitigate any adverse effects on historic properties located within the project area. This project would be
implemented in accordance with all applicable laws and regulations concerning the protection of
cultural and historic resources.

5.2.7.3.2 Aesthetics and Visual Resources

Affected Resources

The affected environment consists of the construction footprint of the island and the borrow site. The
landscape in the vicinity of the proposed island area is characterized by a mosaic of open water,
coastline, and small islands. There are no designated protected viewsheds in the vicinity of the island.
Equipment and construction activities related to island restoration would be visible.
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Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to aesthetics and visual resources would occur. Because no action would
take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.8 and 6.7.14 of the Final Phase lll ERP/PEIS describe the impacts to aesthetics and visual
resources from early restoration projects types, including restore and protect birds. For this island,
impacts to aesthetics and visual resources were analyzed adequately within the PEIS. The PEIS
determined that “project types involving the use of construction equipment, including equipment used
for the movement and placement of materials (i.e. barges) and barriers enacted to protect public safety
would result in some minor to moderate short-term adverse impacts on aesthetics and visual quality.
These impacts result from the presence of equipment, barriers and construction-related dust and
emissions. During the construction period, visible impedances would detract from the natural landscape
and create visual contrast for observers visiting the project areas. Over the short-term, there would be a
change in the viewshed that would be readily apparent and that would attract attention. Although such
changes would not dominate the viewscape, they would detract from current user activities or
experiences...Restoration, improvement and wetland and habitat creation project types would lead to
long-term beneficial impacts from the increased visual character of the landscape occurring from the
projects restoring or enhancing areas to their natural conditions and over-time, increasing the scenic
quality of the project area.”

During construction, there would be temporary, minor adverse aesthetic and visual impacts for
recreational boaters and fishermen due to the use of construction equipment in and around the project
area. However, there would be a long-term beneficial impact to visual and aesthetic resources once the
island restoration is completed.

5.2.7.3.3 Tourism and Recreational Use

Affected Resources

Dressing Point Island is located in East Matagorda Bay and is part of the Big Boggy National Wildlife
Refuge in Matagorda County. The island is not open to the public but open water areas of the bay are
used for commercial or recreational activities such as paddling, fishing, wildlife viewing, or
transportation. In existence since at least the 1940’s the small recreational community, Chinquapin, is
located north of Dressing Point Island. The community is mostly associated with commercial and
recreational fishing along with ranching and farming activities. The area attracts a substantial number of
recreational visitors that include fishing, hunting, paddling, and bird/nature watching. The local
community considers the rookery island a valuable resource and as an important engine that creates
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bird resources important to maintain for tourism. Small boats could put in the water in the community
of Matagorda or the community of Chinquapin. Large boats and barges would likely access the bay via
the GIWW.

Efforts would be made to avoid or minimize impacts to public boat launch facilities. Appropriate signage
and buoys markers at the site and at boat ramps would be displayed. Postings in local media would also
take place to ensure that efforts are made to inform recreational users. Due to the potential increased
small boat traffic (construction related) in the area, appropriate safety measures would be employed to
ensure that water related accidents and conflicts are minimized.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to tourism and recreational use would occur. However, the beneficial
impacts to tourism and recreational use due to implementation of this project would not be realized.
Because no action would take place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.5 and 6.7.11 of the Final Phase Ill ERP/PEIS describe the impacts to tourism and recreational
use from early restoration projects types, including restore and protect birds. For this island, impacts to
tourism and recreational use were analyzed adequately within the PEIS. The PEIS determined that
“project types involving the removal and placement of dredged materials, ground or substrate
disturbing construction activities as well as restoration activities could result in some short-term minor
to moderate adverse impacts to wildlife viewing, short-term minor to moderate adverse impacts to
hunting, beach and waterfront visitors, and tourism and short-term minor to moderate adverse impacts
to fishing. Impacts to these different resource areas stem from (1) temporary site closures enacted to
protect public safety; and (2) construction activities and associated wildlife disturbances. These activities
may limit tourism and recreational uses accessibility and opportunities.” Long-term beneficial impacts to
tourism and wildlife viewing from this restoration project type “would occur as a result of the
improvement of wildlife and aquatic species habitat and associated increases in wildlife and aquatic
species populations, diversity and viewing opportunities.”

Recreational use would be adversely impacted during construction activities. The impacts are
anticipated to be minor and temporary. In turn, restoration of this rookery island is anticipated to
increase the opportunity for bird watching and related tourism. Beneficial economic effects would
accrue to local recreational supply retailers, restaurants, and hospitality providers. These economic
benefits would be concentrated in the service and retail industry sectors. The project should result in
beneficial impacts to tourism and recreational uses over the long-term.
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Long-term beneficial impacts would be enhancement of waterbird populations locally, regionally, and
Gulf-wide. Birds are an important component that supports nature based tourism. Waterbirds play a
significant role and support significant revenue associated with nature tourism. Texas ranks second in
the nation for wildlife viewing impact and 16% of the national impact occurs in the Gulf of Mexico
(USFWS 2013a).

5.2.7.3.4 Public Health and Safety

Affected Resources

East Matagorda Bay is used by commercial fisheries, industrial, and recreational users. Recreational
angling is significant and is primarily conducted from boats for areas near the potential site. Efforts
would be made to avoid or minimize impacts to public boat launch facilities. Appropriate signage and
buoys markers at the site and at boat ramps would be displayed. Postings in local media would also take
place to ensure that efforts are made to inform recreational users. Due to the potential increased in
small boat traffic (construction related) in the area, appropriate safety measures would be employed to
ensure that risk to water related accidents and or conflicts are minimized.

Restoration and protection of Dressing Point Island is not anticipated to generate hazardous waste or
the need for disposal of hazardous waste. All occupational and marine safety regulations and laws
would be followed to ensure safety of all workers and monitors. The project deployment would use
mechanical equipment and marine vessels that use oil, lubricants, and fuels. This is a rookery island,
uninhabited by humans, and only the island would be impacted by erosion.

Environmental Consequences

No Action

Under the No Action alternative, the proposed enhancements of Dressing Point Island would not be
constructed and no impacts to public health and safety would occur. Because no action would take
place, no mitigation measures would be necessary.

Proposed Actions

Sections 6.4.9 and 6.7.15 of the Final Phase Il ERP/PEIS describe the impacts to public health and safety,
including flood and shoreline protection from early restoration projects types, including protect and
restore birds. For this island, impacts to public health and safety and shoreline protection were analyzed
adequately within the PEIS. The PEIS determined that “project types involving construction and
construction activities could result in short-term minor adverse impacts to public health and safety as a
result of the operation of heavy equipment and construction materials. In addition, if hazardous
chemicals or other materials are unintentionally released into the environment, soils, groundwater, and
surface waters would be adversely impacted. Similarly, construction projects involving the use of boats
and barges, and associated equipment, for the placement of materials to create habitat could impact
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the public through construction activities and the potential to contaminate surface waters, resulting in
short-term minor adverse impacts.”

Due to the nature and location of Dressing Point Island in East Matagorda Bay, no impacts to public
health and safety are anticipated as a result of implementation. All hazardous materials handled during
construction would be contained and appropriate barriers would be in place to ensure the protection of
adjacent water resources from potential spills and leaks. In the event of a discharge of oil or release of
hazardous substances, the release would be reported to the National Response Center (800-424-8802)
and Texas Emergency Oil Spill and Hazardous Substance Reporting line (800-832-8224) as required.
BMPs in accordance with Occupational Safety and Health Administration and state and local
requirements would be incorporated into construction activities on site to ensure the proper handling,
storage, transport and disposal of all hazardous substances. Personal protective equipment would be
required for all construction personnel and authorized access zones would be established at the
perimeter of the worksite during construction. Due to the potential increased in small boat traffic
(construction related) in the area, appropriate safety measures would be employed to ensure water
related accidents and conflicts are minimized. No adverse effects to public health and safety are
expected as a result of this project.

5.2.8 Summary and Next Steps

The Trustees have started coordination and reviews under the Endangered Species Act, Magnuson-
Stevens Fishery and Conservation Act, Marine Mammal Protection Act, Migratory Bird Treaty Act, Bald
and Golden Eagle Protection Act, and Coastal Zone Management Act, National Historic Preservation Act,
Section 404 of the Clean Water Act, Section 10 of the Rivers and Harbors Act, and other federal statutes,
where appropriate. Implementing Trustees would adopt and are required to implement project-specific
mitigation measures (including BMPs) identified in the Final Phase IV Early Restoration Plan and
completed consultations/permits. Oversight would be provided by the Implementing Trustees. Trustees
would conduct due diligence with regard to ensuring no unanticipated effects to listed species and
habitats occur, including ensuring that BMPs are implemented and continue to function as intended.
Final determination on this project would be included in the Final Phase IV Early Restoration Plan.

5.2.9 Overall Summary of the Texas Rookery Islands Project

The NEPA analysis of the environmental consequences suggests that minor adverse impacts to some
resource categories and no moderate to major adverse impacts are anticipated to result from
implementation of the four Texas Rookery Islands. Restoration and protection of the Texas Rookery
Islands would increase the size of available rookery island habitat with the goal of increasing the number
of nesting colonial waterbirds.

5.2.9.1 Summary of Impacts to the Physical Environment

Impacts to the physical environment from implementation of the Texas Rookery Islands project would
include:
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e Minor, adverse and local impacts to geology and substrates within the footprint of the project
would be affected through the placement of clean fill and hard, structural material. Minor,
adverse and local impacts to geology and substrates would occur at the borrow site as well.
Long-term benefits would occur to the bottom substrates due to stabilization of sediments
protection from erosion.

o No impacts to floodplains or hydrology would occur. Temporary, local, and minor impacts to
water quality would result from increased turbidity during dredging activities and placement of
fill material. Long-term benefits would also occur from the breakwater/armored levee
protection of the islands.

e Minor short-term adverse impacts to air quality and GHG emissions from the use of construction
equipment. Impacts would be localized and last only during the construction period.

e Minor short-term adverse impacts to noise from the use of construction equipment. Impacts
would be localized and last only during the construction period.

5.2.9.2 Summary of Impacts to the Biological Environment

Impacts to the biological environment from implementation of the Texas Rookery Islands project would
include:

e Seagrasses: Seagrasses would be surveyed prior to construction and avoided so there would be
no impacts.

e Benthos, invertebrates and fish: Potential short-term minor adverse effects to benthic
organisms, invertebrates, and fish may occur during construction activities due to placement of
fill, construction of breakwaters/levees, and noise. Following construction, long-term benefits to
marine species by providing additional hard structure (including crevices and interstitial voids)
habitat.

e Qysters: Active oyster reefs would be surveyed prior to construction and avoided so there would
be no impacts. Following construction, long-term benefits to oyster populations would be
provided by reducing erosion and turbidity in nearshore waters.

e EFH: Potential short-term minor adverse effects to EFH could occur due to localized turbidity
during dredging and placement of fill. Restoration of the islands and construction of
breakwaters/levees would result in the permanent loss of over 20 acres of submerged bay
habitat. The submerged side slopes of the breakwaters would provide hard substrate with
interstitial spaces that would enhance foraging areas for fish as well as provide cover for juvenile
fish and substrate for establishment of oyster habitat.
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e Marine mammals: No impacts to marine mammals are expected because they would leave the
area to avoid the construction activities and/or would generally avoid the area because optimal
habitat does not exist. If present BMPs would be implemented to avoid impacts.

e Terrestrial species: Construction activities would cause temporary, minor adverse impacts to
wildlife due to the presence of people and use of heavy equipment on the islands. Construction
activities would be relatively short-term and occur outside of the nesting season period, and
would therefore not affect any bird nesting activities. Permanent impacts result from alterations
to the island and supported habitat would provide long-term benefit to nesting birds.

e Threatened and endangered species:

0 Potential short-term minor adverse impacts to sea turtles during construction. These species
are all mobile and expected to avoid the project area during construction.

0 No impacts would be expected to the piping plover, red knot, or eagles. If present, BMPs
would be implemented to avoid impacts.

5.2.9.3 Summary of Impacts to Human Uses
Impacts to human uses from implementation of the Texas Rookery Islands project would include:

e Cultural Resources: A complete review of this project under Section 106 of the National Historic
Preservation Act is ongoing and would be completed prior to any project activities that would
restrict consideration of measures to avoid, minimize or mitigate any adverse effects on historic
properties located within the project area.

e Aesthetics and Visual Resources: The proposed action would result in minor, temporary visual
impacts during construction. However, there would be a long-term beneficial impact to visual
and aesthetic resources once the island restoration is completed.

e Tourism and Recreation: There would be short-term, minor adverse impacts to recreational
activities in the area during construction. Following construction, there would be long-term
benefits through the enhancement of waterbird populations locally, regionally, and Gulf-wide,
which supports nature based tourism.

e Public Health and Safety: There would be no adverse public health and safety.
5.2.10 Cumulative Impacts of the Texas Rookery Islands Project

As discussed in Chapter 4, the CEQ NEPA regulations require the assessment of cumulative impacts in
the decision-making process for federal projects, plans, and programs. Cumulative impacts are defined
as “the impact on the environment which results from the incremental impact of the action when added
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to other past, present, and reasonably foreseeable future actions regardless of what agency (federal or
non-federal) or person undertakes such other actions” (40 C.F.R. § 1508.7).

The proposed Texas Rookery Islands project cumulative impacts analysis tiers to the Final Phase llI
ERP/PEIS analysis of the programmatic Preferred Alternative, which evaluated the restoration project
type and associated activities for the restoration and protection of birds. The Final Phase Ill ERP/PEIS
analysis of cumulative impacts relevant to the proposed action is incorporated by reference into the
following cumulative impacts analysis for the Texas Rookery Islands project. The following analysis
focuses on the potential cumulative effects of the proposed Texas Rookery Islands project to the effects
of past actions evaluated in the Final Phase Ill ERP/PEIS cumulative impacts analysis and the effects of
some past, present, and reasonably foreseeable future actions not analyzed in the Final Phase llI
ERP/PEIS.

5.2.10.1 Site Specific Review and Analysis of Cumulative Impacts to Relevant Resources

This section describes past, present, and reasonably foreseeable future actions that were not discussed
in the Final Phase Il ERP/PEIS, but which are relevant to identifying any cumulative impacts the
proposed Texas Rookery Islands project may have on a local scale. Context and intensity, defined in
Section 5.2.2, are used to determine whether a potential significant cumulative impact from the Texas
Rookery Islands project exists.

Past, present, and reasonably foreseeable other future actions relevant to this action, but not analyzed
in the Final Phase Il ERP/PEIS, were identified based on the best professional judgment of staff, from
federal and state natural resource agencies, who have knowledge and experience working in coastal
environments in the Gulf of Mexico. Actions that could be relevant to the proposed bird island project
cumulative impacts analysis are defined here as those actions with similar scope, timing, impacts and/or
location. The Texas Rookery Islands project locations are defined as the three rookery islands in
Galveston Bay (Rollover Bay, Smith Point, and Dickinson Bay Il Islands) and the rookery island in East
Matagorda Bay (Dressing Point Island). Federal and state actions, other Phase IV proposed projects, and
other restoration related to the Spill were considered.

For the Texas Rookery Islands project, specifically, the relevant affected resources analyzed in this EA
are related to the Physical Environment (geology and substrates, hydrology and water quality and, air
quality and GHG emissions, and noise); Biological Environment (living coastal and marine resources and
protected resources); and Human Uses and Socioeconomics (cultural resources as well as tourism and
recreational use).

The local action area is defined as Galveston Bay and East Matagorda Bay. Actions that would be
relevant to the Texas Rookery Islands project cumulative impacts analysis are defined here as those with
similar scope, timing, impacts or location.
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5.2.10.1.1 Physical Environment

Galveston Bay and East Matagorda Bay have experienced changes to their physical environments in the
past, present and would do so in the future. Changes to the bay shoreline margins and islands have

occurred due to erosion and relative sea level rise. Outside of Louisiana, Galveston Bay is experiencing
the highest relative sea level rise rate in the nation (http://tidesandcurrents.noaa.gov/). Dressing Point

Island, a natural island, was once a peninsula and became an island between 1891 and 1909. Its areal
extent has decreased substantially over the last 100 years. Islands created by construction of their
associated navigation channels have also suffered severe erosion. While navigation traffic can
contribute to erosion, the three Galveston Bay Islands (Dickinson Bay Il, Rollover Bay, and Smith Point
Islands) have experienced most of their land loss through the effects of subsidence, tropical storms and
winter storm activity. The rate of relative sea level rise is approximately 2.17 feet per 100 years
(http://tidesandcurrents.noaa.gov/). The loss of elevation has not only decreased the size of the island

but exacerbated associated erosional wave energies with deeper water bodies. These erosional
processes also affect water quality by increasing turbidity at sites during storms and high precipitation
events. Other habitats have been affected similarly such as intertidal wetlands. One of the most
effective approaches to restoring these lost wetlands has been to use nearby fill material with
breakwater features. While the efforts to restore wetlands are significant, the loss of habitat associated
with the ground water induced subsidence of the late 1960s in Galveston Bay is considerable (GBEP
2011).

The project action would change trends associated with these sites in terms of increasing their size by
using nearby bay sediments or importing sediments from nearby uplands. Impacts from this project
with respect to geology and substrates are expected to be minor given potential changes that have
occurred and are expected to occur. Water quality may be affected locally but would be temporary and
minor considering other projects expected to occur. Air quality and noise are negligible given activities
present today. Projects having similar effects in the future are not expected to be significant provided
the current regulatory requirements and BMPs available. It is unlikely that the intertidal and above tidal
habitats that have been lost would be replaced to their former extent.

5.2.10.1.2 Biological Resources

As stated in the previous section, substantial effects to these two bay systems have occurred due to
relative sea level rise. These changes have affected biological resources of both bays. Overall there has
been an increase in the aquatic estuarine environment and its depth. Significant losses to the extent of
oyster reefs due to fossil reef mining and changes in bay salinity regimes have occurred. Tropical storms
such as Hurricane lke and Hurricane Carla impacted oyster reef and bay seagrass beds respectively.
Changes in water quality have also affected these habitat resources as well as fisheries resources such as
pollution and long-term contaminants. Avian resources were also affected by contaminants like DDT.
Biological resources have been affected by reduced freshwater inflows due to drought and river
withdrawals. Essential fish habitat has been changed by other restoration projects. This project would
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convert some open water estuarine habitat into coastal upland habitat. The amount of open water
habitat in these bays is expected to increase in the future and the impacts of these projects are
negligible. Hard substrates may be affected by this project, however, this habitat type is expected to
increase over time as other sites and shorelines erode and by restoration projects targeting oyster reef
habitat and those using limestone for armoring shorelines. This project would add a substantial hard
substrate component in the form of breakwater or armoring.

5.2.10.1.3 Human Use and Socioeconomics

The human population associated with the upper Texas Coast is expected to increase substantially in the
next 50 years (Texas Water Development Board 2012). This overall increase would result in more
natural resource users that include nature watchers, anglers, hunters, and water sports enthusiasts. The
increased numbers of users would impact living resources along the coast. Commercial industries
associated with these activities including the commercial seafood industry would benefit by this increase
in population if estuarine resources are sustained. The temporary impacts associated with users of the
bay from this project would be negligible. The level of activities by other bay related projects and this
project would preclude opportunities recreational users in other parts of both bay systems. Impacts to
commercial users are not expected to be significant in the near term. The long-term impacts from the
projects would be positive for recreational and commercial users of the bay.

5.2.10.1.4 Colonial Waterbirds

The Texas coast currently supports many colonial waterbird nesting islands. Many of these sites were
constructed in association with construction of navigation channels. While availability of nesting sites
may not be the sole factor that limits the numbers of colonial nesting birds, it can play a significant role
since foraging habitat does not appear to be a limiting factor for most species. Current rates of erosion
and relative sea level rise have generated concerns in the conservation community given the current
rate of change that appears to be taking place. Some sites are no longer used by birds because they
have suffered significant land loss, changes to the vegetation, have been continually disturbed by
predators or people, or are no longer of sufficient elevation to avoid overwash events. Actions to
restore and protect rookery island habitat have occurred at some sites; however, there are a significant
number of sites that need restoration support. It is likely that other rookery island projects would be
developed, planned, and implemented that would complement the Texas Rookery Islands project.
Funding for this type of activity is limited since most public funding sources target wetland restoration
and water quality improvements, neither of which directly supports island restoration and protection.
These combined factors only emphasize the importance of this project in order to maintain and protect
waterbird populations. The diversity of species and the great numbers that are a supported by highly
productive systems make the upper Texas coast a prime international birding destination. These birding
and nature tourists provide significant revenue of funding into local communities and businesses
(USFWS 2013a).

88



5.2.10.2 Potential Cumulative Impacts When Evaluated with Other Phase IV Proposed Projects

Due to the nature of this proposed project, the proposed Texas Rookery Islands project is not
anticipated to contribute to potential adverse cumulative impacts in combination with other Phase IV
projects. The projects have no adverse cumulative impacts to each other.

5.2.10.3 Summary of Cumulative Impacts of the Proposed Action

Overall, the cumulative impacts of the proposed Texas Rookery Islands project when considered with
respect to past, present, and reasonably foreseeable future actions would result in beneficial impacts
over the long-term and negligible short- or long-term adverse impacts. This project would contribute
not only to the restoration and protection of colonial nesting waterbirds but help ameliorate potential
future adverse impacts associated with past, present and future changes expected for the upper Texas
coast.
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6.1 Restoring Living Shorelines And Reefs In Mississippi Estuaries: Project
Description

6.1.1 Project Summary

The proposed Restoring Living Shorelines and Reefs in Mississippi Estuaries includes the restoration of
secondary productivity through the placement of intertidal and subtidal reefs and the use of living
shoreline techniques including breakwaters. The projects would be implemented at proposed locations
in Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity, and St. Louis Bay in Jackson, Harrison, and
Hancock Counties, Mississippi. The project builds on recent collaborative projects implemented by the
Mississippi Department of Marine Resources (MDMR), National Oceanic and Atmospheric
Administration (NOAA), and The Nature Conservancy. When completed at all locations, the project
would provide for construction of over four (4) miles of breakwaters, five (5) acres of intertidal reef
habitat and 267 acres of subtidal reef habitat at four (4) locations across the Mississippi Gulf Coast
(Figure 6-1). For the Grand Bay and Graveline Bay project locations, intertidal and subtidal reefs would
be created in a number of sites. Over time, the breakwaters, intertidal and subtidal restoration areas
would develop into living reefs that support benthic secondary productivity, including, but not limited to
oysters/bivalve mollusks, annelid worms, shrimp, and crabs. Breakwaters would reduce shoreline
erosion as well as marsh loss.



Figure 6-1. Restoring Living Shorelines and Reefs in Mississippi Estuaries-Vicinity Map Depicting
Project Locations and Project Areas®
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6.1.2 Background and Project Description

The project components® are grouped into four project locations: Grand Bay; Graveline Bay; Back Bay of
Biloxi and vicinity; and St. Louis Bay. For this project, the living shoreline approach includes constructing
multiple breakwaters made of suitable manufactured and/or natural materials that reduce shoreline
erosion by dampening wave energy while encouraging reestablishment of habitat that was once present
in the region. Breakwaters would develop into reefs that support secondary productivity (living reefs).

! Project areas encompass the project components, the direct restoration measures and potential areas for construction or
indirect impacts. Conceptual design features (breakwaters, intertidal reef habitat, subtidal reef habitat, and temporary
flotation channels) are subject to refinement and would be sited within respective project areas.

? For the purpose of the proposed Restoring Living Shorelines and Reefs in Mississippi Estuaries Phase IV project components
are located in four locations across the Mississippi Gulf Coast and include some combination of the following restoration
measures; intertidal reef habitat restoration; subtidal reef habitat restoration and breakwater construction. Grand Bay and
Graveline Bay are each considered a project location with numerous intertidal and subtidal reefs sites.



Subtidal and intertidal reefs would be built using suitable cultch material (e.g. limestone, crushed

concrete, oyster shell or a combination thereof). Some sites would be built to complement existing

restoration project sites implemented by MDMR, NOAA, and The Nature Conservancy. The following

proposed early restoration project components are listed in Table 6-1, shown in Figures 6-1 to 6-9, and

are described below.

Table 6-1. Proposed Restoring Living Shorelines and Reefs in Mississippi Estuaries-Project Components

Subtidal Intertidal
Breakwater Reef Reef
Structure Length Habitat Habitat
Project Components (feet) (acres) (acres)
Grand Bay and Graveline Bayou (Jackson County)
Grand Bay Intertidal and Subtidal Reefs 77 3
Graveline Bay Intertidal and Subtidal Reefs 70 2
Back Bay of Biloxi and Vicinity (Jackson and Harrison County)
Channel Island Living Shoreline and Subtidal Reefs 2,385 70 -
Big Island Living Shoreline 5,011 - -
Little Island Living Shoreline 2,316 - -
Deer Island Subtidal Reef - 20 -
St. Louis Bay (Harrison and Hancock County)
Wolf River Living Shoreline and Subtidal Reef 1,388 30 -
St. Louis Bay Living Shoreline 10,812 - -
21,912 feet
TOTAL 4.1 miles 267 acres 5 acres

Grand Bay Project Component (Jackson County)

Grand Bay Intertidal and Subtidal Reefs (Figure 6-2): The Grand Bay Intertidal and Subtidal Reefs project
component would restore approximately 3 acres of intertidal reefs in the intertidal waterways of Grand

Bay. Approximately 77 acres of subtidal reef habitat would be restored in the nearshore environment of

Grand Bay. Conceptual site locations for the intertidal and subtidal reefs are depicted in Figure 6-2 and

are subject to refinement.



Figure 6-2. Grand Bay Intertidal and Subtidal Reefs Project Area®
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Graveline Bay Project Component (Jackson County)

Graveline Bay Intertidal and Subtidal Reefs (Figure 6-3): The Graveline Bay Intertidal and Subtidal Reefs
project component would restore approximately two (2) acres of intertidal reefs along the intertidal
waterways of Graveline Bay. Approximately 70 acres of subtidal reef habitat would be restored in the

nearshore environment of Graveline Bay. Conceptual site locations for the intertidal and subtidal reefs
are depicted in Figure 6-3 and are subject to refinement.

3. . . . . . .
Project areas encompass the project components, the direct restoration measures and potential areas for construction or

indirect impacts. Conceptual design features (breakwaters, intertidal reef habitat, subtidal reef habitat, and temporary
flotation channels) are subject to refinement and would be sited within respective project areas.



Figure 6-3. Graveline Bay Intertidal and Subtidal Reefs Project Area
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Back Bay of Biloxi and Vicinity Project Components (Jackson and Harrison County)

Back Bay of Biloxi and vicinity would have four (4) project components located along islands within Back
Bay of Biloxi, which currently experience erosion, and along Deer Island to the south of Back Bay of
Biloxi. Using living shoreline techniques, such as construction of breakwaters or other intertidal
shoreline stabilization, erosion rates would be reduced along approximately 1.8 miles of marsh island
shoreline in Back Bay of Biloxi. Approximately 90 acres of subtidal reef habitat would be restored at
locations in Back Bay of Biloxi and in the vicinity on the north side of Deer Island, adjacent to existing
reef projects.

Channel Island Living Shoreline and Subtidal Reefs (Figure 6-4): Would include construction of
approximately 2,385 ft. of breakwater along the shoreline. Approximately 70 acres of subtidal reef
habitat would be created and would connect the breakwater structure to an existing subtidal reef on the
north and south sides of the island. The conceptual site location for the breakwater, subtidal reefs and
temporary flotation channels are depicted in Figure 6-4 and are subject to refinement. Temporary
flotation channel conceptual locations and footprints have been included for the purpose of estimating
the maximum impact, but may be avoided depending on project design and/or construction timing.




Figure 6-4. Channel Island Living Shoreline and Subtidal Reefs Project Area
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Big Island Living Shoreline (Figure 6-5): Would include construction of approximately 5,011 ft. of
breakwater along the southern facing shoreline directly adjacent to the navigation channel. The
conceptual site location for the breakwater and temporary flotation channels are depicted in Figure
6-5 and are subject to refinement. Temporary flotation channel conceptual locations and footprints
have been included for the purpose of estimating the maximum impact, but may be avoided

depending on project design and/or construction timing.



Figure 6-5. Big Island Living Shoreline Project Area
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Little Island Living Shoreline (Figure 6-6): Would include construction of approximately 2,316 ft. of

breakwater along the southern facing shoreline directly adjacent to the navigation channel. The
conceptual site location for the breakwater and temporary flotation channels are depicted in Figure 6-6
and are subject to refinement. Temporary flotation channel conceptual locations and footprints have
been included for the purpose of estimating the maximum impact, but may be avoided depending on
project design and/or construction timing.



Figure 6-6. Little Island Living Shoreline Project Area
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Deer Island Subtidal Reef (Figure 6-7): Would expand an existing MDMR nearshore reef at Deer Island

to create approximately 20 acres of subtidal reef habitat. The conceptual site location for the subtidal
reef is depicted in Figure 6-7 and is subject to refinement.



Figure 6-7. Deer Island Subtidal Reef Project Area
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St. Louis Bay Project Components (Harrison and Hancock County)
St. Louis Bay would have two project components including approximately 2.3 miles of breakwater and
approximately 30 acres of subtidal reef habitat restoration at two locations.

Wolf River Living Shoreline and Subtidal Reef (Figure 6-8): Would include construction of approximately

1,388 ft. of breakwater along the island at the mouth of the Wolf River in St. Louis Bay. This would also
include construction of approximately 30 acres of subtidal reef habitat in St. Louis Bay, adjacent to
existing reef projects at the mouth of the Wolf River. Conceptual site locations for the breakwater,
subtidal reefs and temporary flotation channels are depicted in Figure 6-8 and are subject to
refinement. Temporary flotation channel conceptual locations and footprints have been included for
the purpose of estimating the maximum impact, but may be avoided depending on project design
and/or construction timing.



Figure 6-8. Wolf River Living Shoreline and Subtidal Reef Project Area
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St. Louis Bay Living Shoreline (Figure 6-9): Would include the construction of approximately 10,812 ft. of

breakwater in St. Louis Bay. Conceptual site locations for the breakwater and temporary flotation
channels are depicted in Figure 6-9 and are subject to refinement. Temporary flotation channel
conceptual locations and footprints have been included for the purpose of estimating the maximum
impact, but may be avoided depending on project design and/or construction timing.
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Figure 6-9. St. Louis Bay Living Shoreline Project Area
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6.1.3 Construction Methodology and Timing

Construction methods and activities are included to assess the environmental impacts from the
proposed project. Actual construction methods and activities would be determined after final design
and would be comparable to activities described below.

Breakwaters: The breakwater design selected at each site represent the maximum proposed footprint
that would be impacted by placement of the structure (see Table 6-2). Any adjustments to the project
scale during final design would be no greater than the parameters in Table 6-2. The breakwater would
have gaps ranging from three (3) to 25 feet wide throughout the length of the structure. During final
design every effort would be made to reduce environmental impacts associated with the project.
Construction would take place within the maximum bottom width identified in Table 6-2. Construction
would include the placement of linear structures that would utilize appropriate manufactured and/or
natural materials. The alignment and limits of the breakwaters would be sited within the project study
area shown in Figures 6-3 through 6-9. Navigation signs are anticipated to be required by the USCG
Private Aids to Navigation Office. The numbers of navigation signs are estimated in Table 6-2 and Table
6-4, below. Navigation signs would consist of a 12-inch treated piling with a plywood or aluminum day
board sign and a lighted beacon, if required. A vibratory hammer from a barge would be used to push
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piles to a depth ranging from 10 to 30 feet below the substrate. This would put the day board sign at
approximately +10.0 Mean Lower Low Water (MLLW).

The materials would be stockpiled at an existing staging area near the project area, which has water
access. Mechanical equipment would be utilized to load the materials onto a material handling barge.
The materials would be transported to the work area to be deployed by a crane and/or long armed track
hoe located on the equipment barge. Placement of the breakwater structure would be monitored to
ensure the breakwater dimensions, slopes, and crest elevations are achieved.

Subtidal Reef Habitat: The subtidal reef habitat would be constructed using appropriate cultch material
(limestone, crushed concrete, oyster shells or a combination thereof). The cultch materials would be
stockpiled at an existing upland staging area, which has water access to the project area. The cultch
materials would be inspected at the existing upland staging area prior to being loaded onto a barge to
ensure the materials are clean and free of all debris, including but not limited to, trash, steel
reinforcement, and asphalt. Mechanical equipment would be utilized to load the materials onto shallow
draft barges or shallow draft self-powered marine vessels. The material would be deployed using a high
pressure water jet or using a clam-shell bucket mounted on a crane or a long armed track hoe located
on a separate equipment barge. The cultch material would be deployed in water depths ranging from 0
to -10 MLLW. The cultch material thickness would range from 1 to 12 inches (Table 6-3).

Table 6-2. Restoring Living Shorelines and Reefs in Mississippi Estuaries Preliminary Design
Parameters and Construction Techniques for Breakwater Structures

Estimated in-
Maximum water
Structure Structure Footprint Navigation Construction
Project Component Width (ft.) Length (ft.) (acres) Signs (each)* Time (months)

Channel Island
Living Shoreline 30 2,385 1.6 Oto 14 8
and Subtidal Reef

Back

Bay of - —

Biloxi | Big Island Living 30 5,011 35 0to 27 12
Shoreline ’
Little Island Livi
Ittie Island Living 30 2,316 1.6 Oto 14 8

Shoreline

Wolf River Living
St Shoreline and 40 1,388 1.3 0to9 6
Subtidal Reef

Louis
B . Loui
ay | st Louis Bay 40 10,812 9.9 0to 56 12
Living Shoreline
Total 21,912 17.9 0to 120 6-12

*Represents preliminary estimate of number of signs; Consultation with the US Coast Guard Private Aids to
Navigation Division would be coordinated to determine the required type and spacing of navigation signs.
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Intertidal Reef Habitat: The Intertidal reef habitat would be constructed using loose or bagged oyster
shells. Oyster shells would be bagged and stockpiled at an existing upland staging area, which has water
access to the project area. The bagged oyster shells would be loaded by hand onto shallow draft marine
vessels. The shallow draft vessels would transport the bagged oyster shells to the project location
where they would be unloaded and placed by hand. The intertidal reef habitat would be constructed
along the water’s edge between MLLW and Mean Higher High Water (MHHW). Tide surveys would be
conducted prior to beginning construction and PVC poles would be placed in the ground to mark the
high and low tide elevations (Table 6-3).

Table 6-3. Restoring Living Shorelines and Reefs in Mississippi Estuaries Intertidal and
Subtidal Reef Habitats

Subtidal Reef Intertidal Reef Estimated
Habitat Area Habitat Area Construction Time
Project Components (acres) (acres) (months)
Grand Bay Intertidal and Subtidal
Grand Bay 77 3 4
Reefs
Graveline Graveline Bay Intertidal and
. 70 2 4
Bay Subtidal Reefs
Back Bay Channel Island Living Shoreline and 70 4
Biloxi and Subtidal Reefs
Vicinity Deer Island Subtidal Reef 20 - 2
. Wolf River Living Shoreline and
St. Louis Bay . 30 - 2
Subtidal Reef
Total 267 5 2-4

Temporary Flotation Channels: Temporary flotation channels may be required to facilitate access for
work barges in shallow project areas. If required, the channels would be excavated perpendicular to the
breakwater for access from navigation channels and parallel to the alignments of the breakwater for
construction of the breakwater. The channels would be excavated to a maximum of 6 ft. below MLLW
to accommodate barge draft. The bottom width of the channels would be approximately 80 ft. with
3H:1V side slopes. The footprint of channels would be minimized to the extent practicable. The
temporary flotation channels would be filled in mechanically using a clam-shell bucket or long-arm
excavator or comparable methodology after installation of the structures is completed. Best
Management Practices (BMPs) would be followed during excavation and backfilling to minimize
environmental impacts. The preliminary temporary flotation channel footprint was calculated based on
a heavily loaded barge in order to estimate the maximum potential impact. Proposed temporary
flotation channel dimensions are summarized in Table 6-4. Temporary flotation channels may be
avoided depending on project design and/or construction timing.
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Table 6-4. Restoring Living Shorelines and Reefs in Mississippi EstuariesTemporary Flotation Channel

Channel
Channel Depth Temporarily
Length Below Channel Impacted Area
Project Components (ft.) MLLW (ft.) Width (ft.) (acres)
Channel Island
Living Shoreline and 4,282 6 80 7.9
Subtidal Reef
Back Bay of Big Island Living
Biloxi . 5,060 6 80 9.3
Shoreline
Little Island Living
) 2,450 6 80 4.5
Shoreline
Wolf River Living
Shoreline and 2,916 6 80 5.4
St. Louis Bay | Subtidal Reef
St. Louis Bay Living
. 31,766 6 80 58.3
Shoreline
Total 85.4

Construction Footprint Summary: The maximum construction footprint of the 1) breakwater structures
is 17.9 acres; 2) subtidal reefs is 267 acres; 3) intertidal reefs is 5 acres; and 4) flotation channels is 85.4
acres. The total maximum construction footprint of all, breakwater structures, reefs, and flotation
channels is 375.3 acres. Actual construction methods and activities would be determined after final
design and would be comparable to activities described above. Any adjustments to the project during
final design are anticipated to reduce the environmental impacts associated with the project.

6.1.4 Evaluation Criteria

This project meets the evaluation criteria for the Framework Agreement and OPA. The project would
restore injured salt marsh and lost benthic secondary productivity resulting from the Spill in an effort to
make the environment whole by restoring, rehabilitating, replacing, or acquiring comparable natural
resources injured by the Spill. The nexus to resources injured by the Spill is clear; (see C.F.R. § 990.54(a)
(2) and Sections 6(a)-(c) of the Early Restoration Framework Agreement). The project is technically
feasible and utilizes proven techniques with established methods and documented results. Government
agencies have successfully implemented similar projects in the region. For these reasons, the project
has a high likelihood of success. Further, cost estimates are based on similar past projects, and the
project can be conducted at a reasonable cost (see C.F.R. § 990.54(a) (1) and (3) and Section 6e of the
Early Restoration Framework Agreement). A thorough environmental assessment, including review
under applicable environmental statutes and regulations, is described in Section 6.2.8, indicates that
adverse effects from the project would largely be minor, localized, and often of short duration. In
addition, the best management practices and measures to avoid or minimize adverse effects described
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in 6.2.8 would be implemented. As a result, collateral injury would be avoided and minimized during
project implementation (construction and installation and operations and maintenance) (15 C.F.R. §
990.54(a) (4)). The project is not inconsistent with long-term restoration needs (see Section 6d of the
Early Restoration Framework Agreement). The project would not adversely affect public health and
safety; see Section 6.2.8.3.4 of this document.

6.1.5 Performance Criteria and Monitoring

Monitoring would be used to evaluate the restoration goals of the project: 1) construct breakwater
structures to protect shoreline from erosion, to facilitate reef development, and to support secondary
production; 2) restore subtidal reef habitat and intertidal reef habitat to support secondary production.
Post-construction performance monitoring is proposed for five to seven years following completion of
the project and would evaluate the project’s performance over time with respect to the production and
support of organisms on the living shoreline (e.g., secondary productivity). Components of this
monitoring may include collecting information with respect to:

e Structural integrity of breakwater structure;

e Shoreline profile and position;

e Spatial footprint of breakwaters, intertidal reefs and subtidal reefs;
e Biological monitoring.

This project would incorporate a mix of monitoring efforts to ensure project designs are correctly
implemented during construction and would allow for corrective actions to be taken where necessary.
The monitoring plan is attached in Appendix B. The monitoring plan is based on the current conceptual
design for the project and would be refined as the project siting and design is finalized.

6.1.6 Maintenance

Maintenance activities for various project components may include adding suitable manufactured
and/or natural materials. The breakwaters are anticipated to experience the greatest consolidation of
the subgrade in the first years following construction. Additional placement of manufactured and/or
natural materials on the breakwaters would be assessed during the regular monitoring and may be
implemented asproject funds allow. Subtidal and intertidal reefs may require short-term maintenance
to ensure proper elevations are maintained to promote secondary productivity (e.g. add more material).

6.1.7 Offsets

For the purposes of negotiation of Offsets with BP in accordance with the Framework Agreement, the
Trustees used Resource Equivalency Analysis and Habitat Equivalency Analysis to estimate appropriate
biological and habitat Offsets for the Restoring Living Shorelines and Reefs in Mississippi Estuaries.
Habitat Offsets (expressed in DSAYs*) were estimated for salt marsh habitat protected by this

* Discounted Service Acre-Years (DSAYs) is defined in Appendix B.
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restoration, based on the expected spatial extent and duration of improvements attributable to the
project. In estimating DSAYs, the Trustees considered a number of factors, including, but not limited to,
anticipated protection of existing marsh provided by the project, and the time period over which the
project would continue to provide benefits. The Trustees and BP agreed that if this restoration project is
selected for implementation, BP would receive Offsets of 34 DSAYs of Salt Marsh Habitat’, applicable to
Salt Marsh Habitat injuries in Mississippi, as determined by the Trustees’ total assessment of injury for
the Spill.

If the combination of Offsets for Salt Marsh Habitat injuries from the Phase | and Phase Ill early
restoration projects in Mississippi and from the Restoring Living Shorelines and Reefs in Mississippi
Estuaries exceeds the Salt Marsh Habitat injuries in Mississippi, then the remaining unused Salt Marsh
Habitat DSAYs from this project will be converted to Secondary Productivity®, (at a rate of 1,000 Dkg-Ys
of Secondary Productivity per Salt Marsh Habitat DSAY) and applied to Estuarine Dependent Aquatic
Biomass’ injuries first in Mississippi waters and then, if that category of injury is exhausted in Mississippi
waters, to such injury in Federal Waters on the Continental Shelf. These NRD Offsets for Salt Marsh
Habitat (and, if applicable, Secondary Productivity) shall not apply to injuries in Texas, Louisiana,
Alabama and/or Florida.

Benthic Secondary Productivity Offsets (expressed in Dkg-Ys®) were estimated for expected increases in
invertebrate infaunal and epifaunal biomass attributable to the project. In estimating Dkg-Ys, the
Trustees considered a number of factors, including, but not limited to, typical productivity in the project
area, estimated project lifespan, and project size. The Trustees and BP agreed that if this restoration is
selected for implementation, BP would receive Offsets of 1,933,164 Dkg-Ys of benthic Secondary
Productivity, applicable to benthic Secondary Productivity injuries in Mississippi, as determined by the
Trustees’ total assessment of injury for the Spill.

If the combination of Offsets for benthic Secondary Productivity from the Phase | and Phase Ill early
restoration projects in Mississippi and from this Restoring Living Shorelines and Reefs in Mississippi
Estuaries exceeds the injury to benthic Secondary Productivity in Mississippi waters then the remaining
unused Offsets for benthic Secondary Productivity from this project will be applicable to injuries to
Estuarine Obligate Fishes and Mobile Crustaceans Dependent on Oyster Reefs and Other Estuarine Hard
Bottom/Structural Habitat® at a rate of 5 Dkg-Ys of Estuarine Obligate Fishes and Mobile Crustaceans
Dependent on Oyster Reefs and Other Estuarine Hard Bottom/Structural Habitat per 100 Dkg-Ys benthic
Secondary Productivity (up to a maximum of 96,658 Dkg-Ys of Estuarine Obligate Fishes and Mobile
Crustaceans Dependent on Oyster Reefs and Other Estuarine Hard Bottom/Structural Habitat). These

® Salt Marsh Habitat is defined in Appendix C.

6 Secondary Productivity is defined in Appendix C.
7 Estuarine Dependent Aquatic Biomass is defined in Appendix C.
8 Discounted kilogram-years is defined in Appendix C.

? Estuarine Obligate Fishes and Mobile Crustaceans Dependent on Oyster Reefs and Other Estuarine Hard Bottom/Structural
Habitat is defined in Appendix C.
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remaining Offsets will be applied first to offset such injuries in Mississippi waters and then, if that
category of injury is exhausted in Mississippi waters, to such injuries in Federal Waters on the
Continental Shelf. These NRD Offsets for benthic Secondary Productivity (and, if applicable, Estuarine
Obligate Fishes and Mobile Crustaceans Dependent on Oyster Reefs and Other Estuarine Hard
Bottom/Structural Habitat) shall not apply to injuries in Texas, Louisiana, Alabama and/or Florida.

These Offset types and amounts are reasonable for this project.

6.1.8 Estimated Cost

The estimated cost to implement this project is $30,000,000. This cost reflects current cost estimates
developed from the most current information available to the Trustees at the time of the project
negotiation. The cost includes provisions for planning, engineering and design, construction, and
monitoring.
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6.2 Restoring Living Shorelines and Reefs in Mississippi Estuaries
Environmental Assessment

6.2.1 Introduction and Background, Purpose and Need

CEQ encourages federal agencies to “tier” their NEPA analyses from other applicable NEPA documents
to create efficiency and reduce redundancy, and has issued new guidance on the use of programmatic
NEPA documents for tiering.

Tiering has the advantage of not repeating information that has already been considered at the
programmatic level so as to focus and expedite the preparation of the tiered NEPA review(s). When a
PEIS has been prepared and an action is one anticipated in, consistent with, and sufficiently explored
within the programmatic NEPA review, the agency need only summarize the issues discussed in the
broader statement and incorporate discussion from the broader statement by reference and
concentrate on the issues specific to the subsequent tiered proposal (CEQ 2014).

A federal agency may prepare a programmatic EIS (PEIS) to evaluate broad actions (40 C.F.R. §1502.4(b);
see Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act Regulations, 46
Fed. Reg. 18026 (1981)). When a federal agency prepares a PEIS, the agency may “tier” subsequent
narrower environmental analyses on site-specific plans or projects from the PEIS (40 C.F.R. § 1502.4(b);
40 C.F.R. §1508.28). Federal agencies are encouraged to tier subsequent narrower analyses from a PEIS
to eliminate repetitive discussions of the same issues and to focus on the actual issues ripe for decision
at each level of environmental assessment (40 C.F.R. § 1502.20). The 2014 Final Programmatic and
Phase Il Early Restoration Plan and Programmatic Environmental Impact Statement (Final Phase I
ERP/PEIS) was prepared for use in tiering subsequent early restoration plans and projects, such as Phase
V.

This project is proposed as part of Phase |V of the Early Restoration program. This EA tiers from the
programmatic portions of the Final Phase Ill ERP/PEIS. This EA qualifies for tiering from the Final Phase
Il ERP/PEIS in accordance with Department of the Interior regulations (43 CFR 46.140, Using tiered
documents) under “b” and “c”.

This project is consistent with the Final Phase Ill ERP/PEIS’ Preferred Alternative as described in the 2014
Record of Decision (79 FR 64831-64832 (October 31, 2014)) and the Trustees find that the conditions
and environmental effects described in the broader NEPA document (with updates as described in
Chapter 2) are valid. This project tiers to the analyses found in sections of the PEIS that describe
Alternatives 2 (Contribute to Restoring Habitats and Living Coastal and Marine Resources) and 4
(Preferred Alternative: Contribute to Restoring Habitats, Living Coastal and Marine Resources and
Recreational Opportunities). Specifically alternatives and analyses are found:

e Early Restoration Programmatic Plan: Development and Evaluation of Alternatives, Section
5.3.3.2;5.3.3.6
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e Environmental Consequences, Section 6.3.2, and Project Type 2: Protect Shorelines and Reduce
Erosion; and Section 6.3.6 Project Type 6: Restore Oysters. This EA incorporates by reference
the analysis found in the PEIS in those sections.

This EA also incorporates by reference all Early Restoration introductory, process, background, and
Affected Environment information and discussion provided in the PEIS (Chapters 1 through 6).

6.2.2 Purpose and Need

The purpose and need for this action falls within the scope of the purpose and need for the
programmatic portions of the Final Phase Ill ERP/PEIS because it would accelerate meaningful
restoration of injured natural resources and their services resulting from the Spill. The project would
restore injured salt marsh and lost benthic secondary productivity in Mississippi resulting from the
Deepwater Horizon Qil Spill (Spill) in an effort to make the environment whole by restoring,
rehabilitating, replacing, or acquiring comparable natural resources injured by the Spill. The proposed
project would include shoreline erosion reduction using breakwaters and creation of habitat for
secondary productivity including breakwaters, intertidal reef habitat and subtidal reef habitat
restoration. The project would provide for construction of over four (4) miles of breakwaters, five (5)
acres of intertidal reef habitat and 267 acres of subtidal reef habitat at four (4) locations (Figure 6-1). For
the Grand Bay and Graveline Bay project locations, intertidal and subtidal reefs would be created at a
number of sites. Over time, the breakwater, intertidal and subtidal reef areas would develop into living
reefs that support benthic secondary productivity, including, but not limited to, bivalve mollusks,
annelid worms, shrimp, and crabs.

6.2.3 Scope of Environmental Assessment

This project is proposed as part of Phase IV of the Early Restoration program. This EA tiers from the Final
Phase Ill ERP/PEIS. The broader environmental analyses of these types of actions as a whole are
discussed in the Final Phase Ill ERP/PEIS from which this EA is tiered. This EA provides NEPA analysis for
potential impacts for site specific issues and concerns anticipated from implementation of the proposed
action and the no action alternative.

6.2.4 Project Scope

The proposed project would construct approximately four (4) miles of breakwaters, five (5) acres of
intertidal reef habitat, and 267 acres of subtidal reef habitat in Grand Bay, Graveline Bay, Back Bay of
Biloxi and vicinity and St. Louis Bay. In addition, 85.4 acres of temporary flotation channel could be
required for the construction of breakwaters in shallower estuarine sites in Back Bay of Biloxi and St.
Louis Bay. The siting of breakwaters, intertidal and subtidal reefs for the Restoring Living Shorelines and
Reefs in Mississippi Estuaries components are conceptual and subject to refinement. For the purposes
of impact analysis, the Trustees have conservatively estimated the maximum footprint for permanent
and temporary impacts resulting from the deployment of breakwaters, subtidal reefs, and intertidal
reefs, as well as the excavation of temporary construction channels. Additionally, an estimated project
area in which the total impacts would occur is also provided. Temporary flotation channel conceptual
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locations and footprints have been included for the purpose of estimating the maximum temporary
impacts, but these impacts may be avoided depending on final project design, construction techniques
and/or construction timing. To the extent practicable, submerged aquatic vegetation (SAVs) would be
avoided; no SAV impacts are anticipated. To the extent practicable, subtidal reef would be sited on or
adjacent to existing or historic hard bottom habitat. Intertidal oyster surveys inventories would be
completed as part of siting intertidal reef. Other reasons for refinement in project location include but
are not limited to:

e Avoidance of natural or cultural resources (e.g. oysters, SAVs or archaeological sites);

e Natural resource inventory (e.g. locating subtidal reefs on or near existing or historic hard
bottom habitat);

e Engineering considerations including but not limited to geotechnical, hydrological, navigational;
construction materials, construction techniques or bathymetric design constraints; regulatory
permitting constraints; and

e Input received during the public comment period.

Detailed description of project components and construction methodologies are provided in Section 6.1;
Figures 6-2 to 6-9.

6.2.5 Project Alternatives

6.2.5.1 No Action

Both OPA and NEPA require consideration of the No Action alternative. For this section, there are two
alternatives, No Action and Proposed Action of the Restoring Living Shorelines and Reefs in Mississippi
Estuaries. Under No Action, the existing conditions described in Chapter 2, Affected Environment would
prevail. Restoration benefits associated with this project would not be achieved at this time.

Under the No Action alternative, this project, which includes the construction of breakwaters, intertidal
reef habitat and subtidal reef habitat in Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity and St.
Louis Bay would not be implemented at this time. There would be no reduction of erosion to those
shorelines or development of breakwaters, intertidal and subtidal habitat into living reefs that would
support benthic secondary productivity.

6.2.5.2 Proposed Action
Implement the Restoring Living Shorelines and Reefs in Mississippi Estuaries as described:

e Approximately four (4) miles of breakwaters, five (5) acres of intertidal reef habitat, and 267
acres of subtidal reef habitat;

e Restoration measures located in Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity, and
St. Louis Bay;

e Temporary flotation channels could be required for the construction of breakwaters in
shallower estuarine sites in Back Bay of Biloxi and St. Louis Bay; approximately 85.4 acres.
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Temporary flotation channel conceptual locations and footprints have been included for the
purpose of estimating the maximum temporary impacts, but these impacts may be avoided
depending on final project design, construction techniques and/or construction timing.

Under the proposed action, there would be reduction of erosion to shorelines and development of
breakwaters, intertidal and subtidal habitat into living reefs that would support benthic secondary
productivity in four bays across the Mississippi Gulf Coast.

6.2.6 Project Location

The proposed project is located in Hancock County, Harrison County, and Jackson County Mississippi.
The project components are located in Grand Bay, Graveline Bay, Back Bay of Biloxi and vicinity, and St.
Louis Bay. The siting of breakwaters, intertidal and subtidal reefs for the Restoring Living Shorelines and
Reefs in Mississippi Estuaries components are conceptual and subject to refinement as described in
Section 6.2.3.2.

Grand Bay Project Component (Jackson County)

Grand Bay Intertidal and Subtidal Reefs (Figure 6-2): The proposed project component would be located
in open water areas in Grand Bay that have substrate suitable for subtidal and intertidal reef habitat
creation. The project component would be located in Jackson County. Currently, five subtidal reef
habitats and seven intertidal reef habitats are proposed (Table 6-5).

Graveline Bay Project Component (Jackson County)

Graveline Bay Intertidal and Subtidal Reefs (Figure 6-3): The proposed project component would be
located in open water areas in Graveline Bay that have substrate suitable for subtidal reef habitat and
intertidal reef creation within the Graveline Bay Preserve. Currently, two habitats are proposed, one on
the eastern shore of Graveline Bay and one on the western shore of Graveline Bay (Table 6-5). The
project component is located in Jackson County.

Back Bay of Biloxi and Vicinity-Project Components (Jackson and Harrison County)

There are four components located in the Back Bay of Biloxi and vicinity. Project components and
corresponding figures are listed here; locations are summarized in Table 6-5.

e Channel Island Living Shoreline and Subtidal Reef (Figure 6-4)
e BigIsland Living Shoreline (Figure 6-5)

e Little Island Living Shoreline (Figure 6-6)

e Deer Island Subtidal Reef (Figure 6-7)
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St. Louis Bay Project Components (Harrison and Hancock Cou

nty)

There are two components located in St. Louis Bay. Project components and corresponding figures are

listed here; locations are summarized in Table 6-5.

e Wolf River Living Shoreline and Subtidal Reef (Figure 6
e St. Louis Bay Living Shoreline (Figure 6-9)

-8)

Table 6-5. Restoring Living Shorelines and Reefs in Mississippi Estuaries-Project Components

Coordinates

Project Components/Site Location Description® Latitude Longitude
Grand Bay Proposed Substidal Reefs (Jackson County)

near the northeast corner of Grand Bay and the Mississippi state

line in Middle Bay 30.379088 N -88.405168 W
near the southeast corner of Grand Bay and the Mississippi state

line south of South Rigolets Island 30.344300 N 88.398240 W
southwest of Grand Bay 30.311702 N -88.475662 W
northwest of Grand Bay in Bangs Lake 30.353720 N -88.467059 W
south of Bangs Island 30.354469 N -88.445520 W

Grand Bay Proposed Intertidal Reefs (Jackson County)

near the northeast corner of Grand Bay and the Mississippi state

line in north of Middle Bay 30390190 N 88.400275 W
near the northeast corner of Grand Bay and the Mississippi state

line in north of Middle Bay 30386984 N 88.396350 W
north of L’Isle Chaude 30.367902 N -88.418862 W
north of L’Isle Chaude 30.363088 N -88.419837 W
north of L’Isle Chaude 30.360232 N -88.416810 W
north of Bangs Island 30.372462 N -88.442846 W
north of Bangs Island 30.361225 N -88.453838 W

Graveline Bayou (Jackson County)
Graveline Bay Intertidal and Subtidal Reefs (eastern shore) 30.371037 N -88.698404 W
Graveline Bay Intertidal and Subtidal Reefs (western shore) 30.371667 N -88.709095 W
Back Bay of Biloxi and Vicinity (Jackson and Harrison County)
Channel Island Living Shoreline and Subtidal Reefs 30.416960 N -88.859612 W
Big Island Living Shoreline 30.415435 N -88.875274 W
Little Island Living Shoreline 30.420870 N -88.885460 W
Deer Island Subtidal Reef 30.385273 N -88.857752 W
St. Louis Bay (Harrison and Hancock County)

Wolf River Living Shoreline and Subtidal Reef 30.350533 N -88.291888 W
St. Louis Bay Living Shoreline 30.358623 N -89.362785 W

' The siting of breakwaters, intertidal and subtidal reefs for the Restoring Living Shorelines and Reefs in Mississippi Estuaries

components are conceptual and subject to refinement.
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6.2.7 Affected Environment and Environmental Consequences

Under the NEPA, federal agencies must consider environmental effects of their actions that include,
among others, impacts on social, cultural, and economic resources, as well as natural resources. The
following sections describe the affected resources and environmental consequences of the project.

In order to determine whether an action has the potential to result in significant impacts, the context
and intensity of the action must be considered. Context refers to area of impacts (local, state-wide, etc.)
and their duration (e.g., whether they are short- or long-term impacts). Intensity refers to the severity
of impact and could include the timing of the action (e.g., more intense impacts would occur during
critical periods like high visitation or wildlife breeding/rearing, etc.). Intensity is also described in terms
of whether the impact would be beneficial or adverse. For purposes of this document, impacts are
characterized as minor, moderate or major, and temporary or long-term. The analysis of beneficial
impacts focuses on the duration (short- or long-term), without attempting to specify the intensity of the
benefit. The definition of these characterizations is consistent with that used in the Final Phase IlI
ERP/PEIS, and can be found in Appendix D.

According to the CEQ Regulations for Implementing NEPA (Section 1502.1 and 1502.2) agencies should
“focus on significant environmental issues” and for other than significant issues there should be “only
enough discussion to show why more study is not warranted.” After preliminary investigation, some
resource areas were determined to be either unaffected or minimally affected by the proposed action.
These resources are not discussed in further detail below. Only those resource areas with potential,
adverse impacts are discussed in detail below.

The programmatic analysis looked at a series of resources as part of the biological, physical, and
socioeconomic environment. As appropriate in a tiered analysis, the evaluation of each project focuses
on the specific resources with a potential to be affected by the proposed project. To avoid redundant or
unnecessary information, resources that are not expected to be affected are simply not evaluated
further under a given project. Resource areas not analyzed in project-specific detail along with a brief
rationale for non-inclusion are listed and discussed below:

Air Quality and Greenhouse Gas Emissions: Jackson, Harrison and Hancock counties are classified as in
attainment, meaning criteria air pollutants do not exceed National Ambient Air Quality Standards
(NAAQS). For this Phase IV project, construction would occur in four bays and would likely not occur
simultaneously. Whether construction occurred simultaneously or incrementally, the project would
have no long-term impacts on air quality or to emissions of greenhouse gases. In addition the following
best management practices would be implemented for the Restoring Living Shorelines and Reefs in
Mississippi Estuaries:

e Shut down idling construction equipment, if feasible.

e Locate staging areas as close to construction sites as practicable to minimize driving distances
between staging areas and construction sites.

e Encourage the use of the proper size of equipment for the job to maximize energy efficiency.
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e Encourage the use of alternative fuels or power sources for generators at construction sites,
such as propane or solar power, or use electrical power where practicable.

Noise: For this Phase IV project, noise impacts would be restricted to a brief construction window and

would be short-term minor impacts with little or no long-term impact to ambient noise conditions. In

addition, the construction activities are primarily in-water work and not directly adjacent to residential
and commercial development.

Socioeconomic and Environmental Justice: For the Restoring Living Shorelines and Reefs in Mississippi
Estuaries, in-water construction would occur at eight sites within four bays in Jackson, Harrison and
Hancock Counties. Socioeconomic impacts would be would be beneficial, short-term, and minor. The
relatively small and remote construction activities are not expected to create a disproportionately high
and adverse effect on minority or low-income populations.

Infrastructure: For the Restoring Living Shorelines and Reefs in Mississippi Estuaries there would be
limited storage and movement of land-based material storing and therefore limited, short-term impacts
to infrastructure, if any. The project would provide long-term beneficial impacts to infrastructure due to
shoreline protection. In addition, any impacts to infrastructure in the project area (pipelines, navigation
channels) would be avoided or minimized in the planning, engineering and construction of the project.

Tourism and Recreation: For the Restoring Living Shorelines and Reefs in Mississippi Estuaries,
construction would result in short -term adverse impacts to recreational activities, primarily fishing and
boating.

6.2.7.1 Physical Environment

Geology and Substrates and Water Quality will be discussed in this section.

6.2.7.1.1 Geology and Substrates
Affected Environment

The project area is located within the Gulf Coastal Plain and the Mississippi Alluvial Plain physiographic
regions. Landforms and substrates are generally comprised of Holocene sediments. These sediments are
composed of sand, silt, and clay with comparatively high organic matter content. The coastal estuaries
of Mississippi are composed of mostly sandy fine-grained sediment, silt and clays (Schmid 2015). The
project components of the proposed action would be constructed in estuarine shallow water and
shallow open water. The habitats can be divided into two classes - intertidal and subtidal. Intertidal
zones (typical tidal range of 0.5 ft.) near the project components are generally composed of mud flats
and small areas of natural sand beach. In general, the nearshore subtidal habitat is composed mostly of
unconsolidated bottom types including sand, muddy sand, and mud bottom. Seismic activity in the
project area is low. Since the late 1800s, about ten earthquakes large enough to be detected have
occurred in the Gulf of Mexico. These earthquakes were mostly small-magnitude events (magnitudes of
3 to 4 on the Richter scale).
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Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.1 of the Final Phase Il ERP/PEIS describe the impacts to geology and
substrates from early restoration project types 2 and 6. These project types are expected to result in
minor to moderate short-term construction-related adverse impacts, primarily related to equipment
staging and use, and rutting. The placement of new structures such as breakwaters could result in minor
to moderate long-term adverse effects by changing the natural processes of sediment accretion and
erosion, preventing washover events, and causing erosion in offsite locations. However, long-term
benefits to geology and substrates are also expected, by reduction in erosion/loss of wetlands and
stabilization of substrates. The impacts anticipated from the proposed action discussed below are
consistent with the range of impacts described in the Final Phase Il ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to geology and substrates. There would be
no long-term benefits resulting from slowing shoreline and marsh erosion or from the conversion of
cultch to living reefs.

Proposed Action

The maximum construction footprint including breakwater structures, reefs, and flotation channels, if
needed, is 375.3 acres. Placement of structures such as breakwaters, intertidal and subtidal reefs would
permanently cover existing geology and substrates. The adverse effects would be minor to moderate
and long-term, because they would affect substrate/geologic characteristics of the project footprint, and
could extend beyond the construction period. There would be long term, minor to moderate impacts to
289.9 acres of soft bottom and hard bottom habitat due to the construction of breakwaters (17.9 acres),
subtidal reefs (267 acres) and intertidal reefs (5 acres); Table 6-6., Appropriate navigation signage (if
required) would be placed on approximately 12-inch diameter posts adjacent to the breakwaters. This
would impact a small area of soft bottom. There would be short term, minor impacts to 85.4 acres of
soft bottom habitat for the construction of temporary flotation channels, if needed for construction of
breakwaters, subtidal and intertidal reef habitat (Table 6-6). The impacts resulting from the temporary
flotation channels would be short-term because the breakwaters would be filled in as part of the
construction process. The project would result in long-term benefit resulting from the development of
289.9 acres of substrate (breakwater materials and cultch) into living reefs that support benthic
secondary productivity. There would be long-term benefits to shorelines and marsh resulting from the
placement of 21,912 linear feet of breakwater along eroding shorelines (Table 6-2). Breakwaters would
reduce the wave energy, thereby slowing shoreline and marsh erosion and resulting in the long-term
protection of the shoreline. Therefore, the project would have a long-term beneficial impact on
geology and substrate.
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Table 6-6. Restoring Living Shorelines and Reefs in Mississippi Estuaries-
Project Component Impacts

Temporary
Breakwater Subtidal Intertidal Flotation
Structure Area | Reef Habitat | Reef Habitat Channels
Project Components Max. (acres) (acres) (acres) (acres)™
Grand Bay and Graveline Bayou (Jackson County
Grand Bay Intertidal and Subtidal Reefs 77 -
Graveline Bay Intertidal and Subtidal Reefs 70 -
Back Bay of Biloxi and Vicinity (Jackson and Harrison County)
Channel Island Living Shoreline and Subtidal 70 - 7.9
Reefs 1.6
Big Island Living Shoreline 3.5 - - 9.3
Little Island Living Shoreline 1.6 - - 45
Deer Island Subtidal Reef - 20 - -
St. Louis Bay (Harrison and Hancock County)
Wolf River Living Shoreline and Subtidal Reef 1.3 30 - 5.4
St. Louis Bay Living Shoreline 9.9 - - 58.3
17.9 acres 267 acres 5 acres 85.4 acres

TOTAL

The Final Phase Ill ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation

measures are proposed to avoid and minimize impacts to geology and substrates:

e Temporary flotation channel dimensions (e.g., length, depth and width) would be minimized.

Construction of temporary flotation channels would be eliminated if practicable depending on

project design and/or construction timing.

e |nareas where temporary flotation channels are required, work barges would be moored for

overnight and weekends/holidays only in areas where previous impacts have occurred

(temporary flotation channels, deployment areas).

e Spoil from temporary flotation channels would be placed on the side of the channel. After

installation of the structures is completed, the temporary flotation channels would be filled in

mechanically.

e Avibratory hammer from a barge would be used to push piles to a depth ranging from 10 to 30

feet below the substrate. This would put the day board sign at approximately +10.0 Mean

Lower Low Water (MLLW).

10 peflects the maximum footprint of temporary flotation channel, if required. Temporary flotation channel dimensions (e.g.,

length, depth and width) would be minimized and to the extent practicable, avoided depending on project design and/or

construction timing.
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6.2.7.1.2 Hydrology and Water Quality
Affected Environment
Hydrology and Water Quality

The affected resources consist of shallow water within bays along the Mississippi Gulf Coast in Hancock,
Harrison, and Jackson counties. Mississippi’s water quality standards specify the appropriate levels for
which various water quality parameters or indicators support a water body’s designated use(s). Each use
assessed for a water body is determined to be either “Attaining” or “Not Attaining” in accordance with
the applicable water quality standards and U.S. Environmental Protection Agency (EPA) guidelines for
assessments pursuant to §305(b). A water body’s use is said to be impaired when—based on current
and reliable site-specific data of sufficient quantity, quality, and frequency of collection—it is not
attaining its designated use(s). Where data and information of appropriate quality and quantity indicate
non-attainment of a designated use or uses for an assessed water body, the water body will be placed
on the Mississippi 2014 Section 303(d) List of Impaired Water Bodies (MDEQ 2014). All of the project
components are located in the Mississippi Coastal Streams watershed. It has a drainage area of
approximately 1,550 square miles (MDEQ 2014) and includes portions of Lamar, Hancock, Pearl River,
Stone, Harrison, and Jackson counties. Major tributaries within the Mississippi Coastal Streams
watershed include Bayou Casotte, Wolf River, Rotten Bayou, Delisle Bayou, Bayou La Croix, Bayou
Bacon/Jourdan River, Turkey Creek/Bernard Bayou, Biloxi River, and Tuxachanie Creek.

Major rivers carry high sediment loads into the Mississippi Sound. Inland fresh water drainage from
these and other smaller rivers, as well as St. Louis Bay and Back Bay of Biloxi, create an estuarine
environment in the Sound. Variable salinity levels can affect the productivity and survival of organisms
living in the Sound, as well as economic and recreational activities. Pollution from agriculture,
improperly treated sewage, roadways, accidental spills, industry discharges, and other sources also
affect the health of the Mississippi Sound.

Grand Bay (Jackson County): Grand Bay is influenced by freshwater flow from Southwest Bayou, Middle

Bayou, Clay Bayou, Bayou Cumbest and Bayou Heron. The Grand Bay Intertidal and Subtidal Reefs
component features are located in waters classified by the State of Mississippi Water Quality Criteria for
Intrastate, Interstate, and Coastal Waters (MDEQ 2012) as “shellfish harvesting""” 12n

, “recreation™”, and

" Waters in the shellfish harvesting classification are for propagation and harvesting shellfish for sale or use as a
food product.

12 . . e . . . . .
Waters in the recreation classification are to be suitable for recreational purposes, including such water contact
activities as swimming and water skiing.
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“fish and wildlife™” (Bang’s Lake), and “recreation” and “fish and wildlife'*” for all other areas in the
project location. Bayou Cumbest, which drains directly into Grand Bay, is listed as impaired on the State
of Mississippi 303(d) list (MDEQ 2014) for Organic Enrichment / Low Dissolved Oxygen.

Graveline Bay (Jackson County): Graveline Bay is influenced by freshwater flow from several small

tributaries. The Graveline Bay Intertidal and Subtidal Reefs component features are located in waters
classified by the State of Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal Waters
(MDEQ 2012) as “shellfish harvesting”, “recreation”, and “fish and wildlife” (within Graveline Bay
proper), and “recreation” and “fish and wildlife” for all other areas in the project location. None of the
waterbodies that drain directly into Graveline Bay are listed as impaired on the State of Mississippi
303(d) list (MDEQ 2014).

Back Bay of Biloxi and Vicinity (Jackson and Harrison County): The Back Bay of Biloxi and Vicinity is

influenced by freshwater flow from Tchoutacabouffa River and Biloxi River. Three of the project
components (Channel Island, Big Island and Little Island) are located in waters classified by the State of
Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal Waters (MDEQ 2012) as
“recreation”, and “fish and wildlife”. The Deer Island component is located within waters classified as

“shellfish harvesting”, “recreation”, and “fish and wildlife.” None of the waterbodies that drain directly
into the Back Bay of Biloxi are listed as impaired on the State of Mississippi 303(d) list (MDEQ 2014).

St. Louis Bay (Harrison and Hancock County): St. Louis Bay is influenced by freshwater flow from the
Jourdan River, Bayou Portage and Wolf River. The Wolf River Living Shoreline and Subtidal Reef and St.
Louis Bay Living Shoreline project components are located within waters classified by the State of
Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal Waters (MDEQ 2012) as

“shellfish harvesting”, “recreation”, and “fish and wildlife.” None of the waterbodies that drain directly
into St. Louis Bay are listed as impaired on the State of Mississippi 303(d) list (MDEQ 2014).

Tides and Currents

A tidal datum is referenced to a fixed point known as a benchmark and is typically expressed in terms of
mean higher high water (MHHW™), mean high water (MHW®), mean low water (MLW"’), mean lower

3 Waters in the fish and wildlife classification are intended for fishing and for propagation of fish, aquatic life, and wildlife.
% Waters that meet the Fish and Wildlife criteria are also be suitable for secondary contact recreation.

> Mean Higher High Water: The average of the higher high water height of each tidal day observed over the National Tidal
Datum Epoch. For stations with shorter series, comparison of simultaneous observations with a control tide station is made in
order to derive the equivalent datum of the National Tidal Datum Epoch. The National Tidal Datum Epoch is The specific 19-year
period adopted by the National Ocean Service as the official time segment over which tide observations are taken and reduced
to obtain mean values (e.g., mean lower low water, etc.) for tidal datums.

% MHW Mean High Water: The average of all the high water heights observed over the National Tidal Datum Epoch. For
stations with shorter series, comparison of simultaneous observations with a control tide station is made in order to derive the
equivalent datum of the National Tidal Datum Epoch.
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low water (MLLW?®), and mean tidal levels (MTL") over the observed period of time. MHW is the
average of all the high-water heights observed over one tidal epoch. MLW is the average of all the low-
water heights observed over one tidal epoch. MTL is the mean of the MHW and MLW for that period of
time. Water depths in project areas range from 5 to 9 ft. for maximum depths.

Grand Bay, Back Bay and Graveline Bay (Harrison and Jackson County): The Grand Bay NERR, Mississippi
Sound, MS - Station ID: 8740166 was selected to determine historical water levels, as it is the closest
water level gauge to the project area with appropriate data. The mean range of tide between MHW and
MLW is 1.36 ft.; wind and seasonal tides affects local water depth and surface level fluctuations.
Maximum depth in the Grand Bay project area is 9 ft., and for the Back Bay of Biloxi and vicinity and for
Graveline Bay project areas the maximum depth is 5 ft. This gauge is located at 30° 24.8"' N, 88° 24.2' W.
The data from the tide station are as follows:

e  MHHW =0.99 ft. NAVD 88
e MHW =0.89 ft. NAVD 88
e MTL=0.21 ft. NAVD 88

e MLW =-0.47 ft. NAVD 88
e MLLW =-0.60 ft. NAVD 88

St. Louis Bay (Harrison, and Hancock County): The Bay Waveland Yacht Club gauge (Station ID: 8747437)
was selected to determine historical water levels, as it is the closest NOAA water level gauge to the

project area with appropriate data. The mean range of tide between MHW and MLW is 1.52 ft.; wind

and seasonal tides affects local water depth and surface level fluctuations. The maximum depth in the
St. Louis Bay project area is 5 ft. This gauge is located at 30° 19.5’N, 89° 19.5’W. The data from the tide
station are as follows:

e MHHW =1.42 ft. NAVD 88
e MHW =1.32 ft. NAVD 88
e MTL=0.56 ft. NAVD 88

e MLW =-0.20 ft. NAVD 88
e MLLW =-0.31 ft. NAVD 88

7 Mean Low Water: The average of all the low water heights observed over the National Tidal Datum Epoch. For stations with
shorter series, comparison of simultaneous observations with a control tide station is made in order to derive the equivalent
datum of the National Tidal Datum Epoch.

'® Mean Lower Low Water: The average of the lower low water height of each tidal day observed over the National

Tidal Datum Epoch. For stations with shorter series, comparison of simultaneous observations with a control tide station is
made in order to derive the equivalent datum of the National Tidal Datum Epoch.

¥ Mean Tide Level: The arithmetic mean of mean high water and mean low water.
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Floodplains
The project components would be completed in shallow marine environments.
Wetlands

In general, estuarine areas adjacent to the proposed features are composed of low, mid, and high marsh
zones. In the low marsh areas, regularly flooded by tidal activity, the area consists of mesohaline
habitat. Mesohaline is a measurement of salinity and refers to a water salinity ranging from 8 to 15 parts
per thousand (ppt), which means that the salt content in 1 gram of water equals 1/1,000. The
intermediate (mid) marsh zone is irregularly flooded by tidal activity and is typically dominated by black
needlerush (Juncus roemerianus), which can be intermixed with salt grass (Distichlis spicata) in
oligohaline (salinity of 0.5 to 5.0 ppt) areas. In higher elevation areas, it is not uncommon to observe
numerous species intermixed including salt grass, black needlerush, and salt meadow cordgrass
(Spartina patens).

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.2 of the Final Phase Il ERP/PEIS describe the impacts to hydrology and
water quality from early restoration project types 2 and 6. These project types are expected to result in
minor to moderate short-term construction-related adverse impacts, primarily increases in turbidity.
Shoreline protection could also result in minor long-term adverse effects by changing the ocean current
patterns in the localized area. However, long-term benefits to hydrology and water quality are also
expected, including improving wetland function, reduction in the inland flow of salt water, reduction in
nutrient and sediment runoff, and reduction in erosion/loss of wetlands. The impacts anticipated from
the proposed action discussed below are consistent with the range of impacts described in the Final
Phase Il ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to hydrology and water quality. No
mitigation measures would be necessary. The potential benefits to hydrology and water quality would
not be realized.

Proposed Action

Environmental consequences affecting hydrology, water quality, tides and currents, wetlands and
floodplains are discussed below.

Hydrology, Tides and Currents: Impacts from breakwater construction and subtidal and intertidal reefs
are provided here.

Breakwater construction: Shoreline protection and erosion reduction could generally help reduce storm
surges on shorelines and marshes. Breakwater construction could reduce the loss of the wetlands and
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channel networks particularly in St. Louis Bay. Gaps would be present between breakwater segments
that would allow tidal exchange flows and waterway access. Breakwaters would change natural current
patterns, sediment accretion and erosion rates. Wave energy and resulting erosion would be
substantially reduced. This could be a long-term beneficial effect to shorelines that would extend
beyond the construction period.

Intertidal and Subtidal Reef Habitat: Creating intertidal and subtidal reef habitat could help protect
eroding wetlands and shallow water areas. Placement of cultch and other materials to establish living
reefs adjacent to shorelines and breakwaters would reduce wave energy reaching shorelines. This would
provide long-term beneficial effects by reducing wave energy of storm surges as well.

Water Quality: Placement of the breakwaters, subtidal and intertidal reef would result in short-term,
minor adverse impacts to water quality as a result of resuspension of sediment by vessels (barges, tugs,
skiffs, etc.) moving in and out of the project area, excavation of the temporary flotation channels,
placement of breakwaters and deployment of intertidal and subtidal reefs. The suspended sediment
may be transported into surrounding wetlands and waterways. However, the area is currently exposed
to elevated turbidity levels as a result of resuspension of sediment from river transport and during
frequent storms, tides, and other typical weather events. Impacts from turbidity would be minor, short-
term and limited in spatial extent.

In addition to turbidity, the water quality could be adversely impacted by leaks or spills of fuel and
lubricants used by vessels and other equipment during the construction of the temporary flotation
channels, breakwater, and reefs. Impacts, if any, would be short-term, localized and minor. Best
management practices are listed at the end of this section.

Breakwaters, once established as living reefs, could benefit local water clarity because bi-valves such as
oysters and mussels feed by filtering the water column. The reef could also reduce wave energy
reaching the shoreline, minimizing erosion, and decreasing sediment suspended in the water column
from erosion. Long-term this method could result in minor improvements to water quality. The benefits
would be long-term because they would extend beyond the construction period.

Floodplains: The majority of the project is located below the MHW level and would not impact the
floodplain in the project area. Shoreline protection and erosion reduction could generally help reduce
storm surges on coastal wetlands, and limit the shoreward extent of saltwater flow.

Wetlands: There would be short-term, minor, and localized indirect impacts from sediment movement
that could temporarily impact the shoreline edge near the project components. The project would result
in long-term beneficial impacts to salt marsh by reducing shoreline erosion and resulting marsh
degradation. These actions could reduce the pace and extent of future saltwater intrusion to freshwater
and brackish systems and reduce erosion and loss of the wetlands and channel networks.

The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review procedures would result in the avoidance and minimization of
impacts to hydrology and water quality:
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e The Trustee would apply for a Mississippi Coastal Wetland Protection Act Permit and
authorization by the USACE. Under the Coastal Zone Management Act of 1972, selected
restoration projects must be consistent to the maximum extent practicable with the federally-
approved coastal management programs for the states in which the projects are to be
conducted. Best management practices along with other avoidance and mitigation measures
required by state and federal regulatory agencies, would be employed to minimize potential
water quality and sedimentation impacts. Authorization by the U.S. Army Corps of Engineers
(USACE) under Section 10/404 and State Water Quality Certifications would be required and
permit conditions would be met.

e Appropriate BMPs such as routine maintenance, inspection, and proper refueling of
construction equipment would be used to prevent, control, and mitigate impacts.

e Temporary flotation channel dimensions (e.g., length, depth and width) would be minimized.
Construction of temporary flotation channels would be eliminated if practicable depending on
project design and/or construction timing.

e Spoil from temporary flotation channels would be placed on the side of the channel. After
installation of the structures is completed, the temporary flotation channels would be filled in
mechanically.

6.2.7.2 Biological Environment

The Mississippi Sound extends along the southern coasts of Mississippi and Alabama. The Mississippi
Sound is separated from the Gulf of Mexico by several narrow barrier islands and sand bars (including
Cat Island, Ship Island, Horn Island, and Petit Bois Island), which provide dynamic and diverse habitats
especially for over 300 species of migratory or permanent resident bird species (USACE 2009). Along the
Mississippi Sound, there are numerous coastal bays including St. Louis Bay, Biloxi Bay, Back Bay of Biloxi,
Pascagoula Bay, Graveline Bay and Grand Bay. The Mississippi Sound is shallow with water depths
generally not exceeding 20 ft. Water is exchanged with the Gulf of Mexico through the openings
between the barrier islands. Its partially protected nature and the influx of riverine freshwater create a
salinity gradient within the Sound (Priddy et al. 1955). This delicate mix of fresh and salt water provides
a suitable habitat for oysters, shrimp, and other fisheries. Christmas and Waller (1973) reported 138 fish
species in 98 genera and 52 families taken from areas across Mississippi Sound. Vittor and Associates
(1982) identified over 437 taxa of macrofauna from the sound with densities varying from
approximately 1,200 to 38,900 individuals per square yard.

Grand Bay (Jackson County): The Grand Bay National Estuarine Research Reserve/National Wildlife

Refuge (NERR/NWR) and Grand Bay Savanna Preserve is a large, pristine, intact estuary which supports
a highly diverse floral and faunal community (Figure 6-10). This site, located in southeastern Jackson
County, encompasses almost 27,000 acres and is one of the largest estuarine systems in Mississippi. The
Grand Bay area lies within the gently sloping, lower Gulf coastal plain and was part of the previous
deltas of the Escatawpa and Pascagoula rivers. A mosaic of coastal habitat types extend from near
Interstate 10 south for 10 miles to the open waters of the Mississippi Sound, and for 10 miles from near
the Chevron Refinery in the west to Isle aux Dames, Alabama, to the east. This broad mosaic of
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estuarine and non-estuarine wetland habitats forms a largely intact coastal watershed. The open-water
estuarine areas support declining oyster reefs and extensive SAV habitats. The intertidal portion of the
site includes a wide variety of marsh types (low, mid-level and high elevation zones across a wide range
of salinity). The coastal marshes are also among the most extensive and productive in the state. The
non-tidal areas include wet pine savanna, coastal bayhead and cypress swamps, freshwater marshes and
maritime forests.

Figure 6-10. Habitats in the Grand Bay
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Graveline Bay (Jackson County): Graveline Bay and waterways represent one of only a few relatively
undisturbed estuarine bays and small tidal creeks in Mississippi (Figure 6-11). The area supports salt
marsh, brackish marsh, and several degraded oyster beds. This shallow, coastal bay/marsh estuarine
system receives only local freshwater runoff and consists largely of mid-level needle rush (Juncus
roemerianus) dominated marsh along its entire length. Smooth cordgrass (Spartina alterniflora) occurs
largely as narrow (1 to 3 m) bands along the waterways. Subtidal ecological communities/habitats
include muddy sand embayment, small tidal creeks and mollusk reefs. Intertidal ecological
communities/habitats include sand beach, mesohaline marsh, and oligohaline marsh. Much of the
marsh area is already part of the MDMR Coastal Preserve Program.
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Figure 6-11. Habitats in Graveline Bay
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Back Bay of Biloxi (Jackson and Harrison County): The Back Bay of Biloxi is an estuarine bay that receives

freshwater from the Biloxi and Tchoutacabouffa rivers as well as numerous tidal streams and bayous
that drain local areas (Figure 6-12). It is surrounded by a mix of industrial, commercial and residential

properties with large amounts of hardened shorelines. Portions of the shoreline of western Back Bay of

Biloxi are within the Biloxi River Coastal Preserve maintained by the MDMR. Navigation channels are in
use throughout the entire bay, and have high traffic volume. As such, the water in Back Bay of Biloxi is

turbid and in general is not conducive to submerged aquatic vegetation growth. The project area islands

are composed primarily of black needle rush (Juncus roemerianus) marsh. Smooth cordgrass (Spartina
alterniflora) occurs as narrow, disjunct bands along low marsh fringes.
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Figure 6-12. Habitats in the Back Bay of Biloxi and Vicinity

Big Island

"
,
7 Joé Thinton Hull Real
fid
e
Th s it by T Destated (raus, & marter Living and Reefs in
o CCE Toam, on 56, My 2075

e it e Back Bay of Biloxi and Vicinity
i Project Area [ ] Proposed Prase 1V Sustdal Reef
R T ey T T S Y Gult Sturgeon Critical Habitat Hiatoric Cystar Reef

ThSC8 Tt e v, it oo == Propesed Flotation Channel Estanring Marsh
mm--’n-;-::m == m Proposed Phase IV Breakwater [ Existing Reef Project

Conceptual project design features represent generalized areas and are subject to refinement

St. Louis Bay (Harrison and Hancock County): St. Louis Bay is a coastal bay and estuary on the Mississippi
Gulf Coast and contains some of few remaining expansive salt marsh ecosystems in Mississippi (Figure
6-13). The Jourdan and Wolf rivers are the two major systems that enter the bay and drain
approximately 523,000 acres. Other notable water bodies that drain into St. Louis Bay are Bayou
LaCroix from the west and Bayou Portage from the east. Several hundred acres of marsh and upland
habitats that flank the mouths of the Wolf and Jourdan rivers are part of the MDMR Coastal Preserves
Program. The estuarine marsh south of the city of Diamondhead represents over 1,000 acres of
continuous tidal marsh and is the largest habitat of this type in the estuary.
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Figure 6-13. Habitats in St. Louis Bay
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Living Coastal and Marine Resources includes a discussion of submerged aquatic vegetation, invasive
species, nearshore benthic invertebrates, marine mammals, protected species, migratory birds, and
essential fish habitat.

6.2.7.2.1 Living Coastal and Marine Resources
Submerged Aquatic Vegetation (SAVs)
Affected Environment

The project components are entirely in shallow open water environments. In general the areas where
structures would be placed are soft bottom areas or remnant oyster reef or artificial reef areas devoid of
vegetation.

Grand Bay Project (Jackson County): Large SAV beds exist in the Grand Bay estuary and are monitored by

the Grand Bay NERR at various locations annually. The last mapping effort took place in 2010 (Figure
6-10) in which a total of 530 acres were documented. The beds are typically patchy with shoal grass
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(Halodule wrightii)and widgeongrass (Ruppia maritima) sharing dominance. Macroalgae and epiphytes
are documented in the annual transect surveys conducted by Grand Bay NERR staff.

Back Bay of Biloxi and Vicinity (Jackson and Harrison County): Surveys completed in 2010 found evidence

of SAVs further upstream into the Biloxi River. No SAVs were found near the project areas (Cho, et. al.
2010). Marsh does exist on the undeveloped islands and at some locations within the Biloxi River Coastal
Preserve. The project areas are located in shallow water with soft bottom substrate.

Graveline Bay and St. Louis Bay Project Components (Jackson, Harrison, and Hancock County): The

project components in these bays would be situated near eroded shoreline and on soft bottom
substrate. SAV beds are not likely present in these areas. There is no known survey of these areas for
SAVs, but the waters are turbid and do not support large, continuous beds.

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.5 of the Final Phase Il ERP/PEIS describe the impacts to habitats from early
restoration project types 2 and 6. These project types are expected to result in short-term minor to
moderate adverse impacts to habitat as a result of construction activities. Adverse impacts could
include: increased soil erosion, vegetation damage or removal, changes in water quality from turbidity
and substrate disturbance from in-water work, and the potential introduction or opportunity for
establishment of invasive species. Long-term minor to moderate adverse impacts could occur to habitats
adjacent to new breakwaters or other shoreline protection structures as they could change natural
current patterns, sediment accretion and erosion rates. The impacts anticipated from the proposed
action discussed below are consistent with the range of impacts described in the Final Phase IlI
ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to SAVs. There would be no long term
benefits by creation of protected areas which could be conducive to SAV growth. No mitigation
measures would be necessary.

Proposed Action

Due to the eroded environment, turbid waters, and soft bottom substrate, SAV beds are not anticipated
within the St. Louis Bay, Back Bay, and Graveline Bay Project components. The Grand Bay Project
component area is more likely to have some SAV beds. Prior to construction activities, SAV surveys
would be completed in the project component areas. If any SAV beds are found, the project would be
modified to avoid the beds if possible. Even with surveys prior to construction, the deployment of the
reef material in the Grand Bay Project component area could result in short-term, minor, adverse
impacts to SAVs in the vicinity of the project resulting from temporary sedimentation in beds. Any
disturbance would temporary in nature; it is anticipated that SAV beds would recover naturally.
Construction of the breakwaters in St. Louis Bay and Back Bay could provide or protect areas conducive
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to SAV growth which could provide long term benefits as established or ephemeral SAV beds in these
waterbodies.

The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review would result in the avoidance and minimization of impacts to SAVs:

e To the extent practicable, SAVs would be avoided in the siting and construction of breakwaters,
intertidal habitat, subtidal habitat and temporary flotation channels.

Invasive Species
Affected Environment

The potential introduction of terrestrial and aquatic non-native invasive species of plants, animals, and
microbes is a concern for any proposed project. Non-native invasive species could alter existing
terrestrial or aquatic ecosystems, may cause economic damages and losses, and are the second most
common reason for protecting species under the Endangered Species Act. The species that are or may
become introduced, established, and invasive are difficult to identify. The analysis focuses on pathway
control or actions/mechanisms that may be taken or implemented to prevent the spread of invasive
species on site or introduction of species to the site. Surveys have not been conducted to determine if
invasive species are present.

Environmental Consequences
Programmatic Review

Sections 6.3.2.5 of the Final Phase Il ERP/PEIS describe the impacts to habitats from early restoration
project types 2 and 6. Construction activities related to placement of breakwaters or other shore
protection systems could result in introduction of invasive species during construction activities, e.g.,
through transport on construction equipment. However, the use of BMPs would help prevent the
introduction of invasive species. The impacts anticipated from the proposed action discussed below are
consistent with the range of impacts described in the Final Phase Il ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts which would result in the introduction of
invasive species. No mitigation measures would be necessary.

Proposed Action

This project involves placement of breakwater, reef material, and dredging of temporary flotation
channels. A variety of in-water construction equipment would be used. Each of these actions and pieces
of equipment serve as a potential pathway to introduce or spread invasive species. BMPs would be
implemented to ensure these pathways are “broken” and do not spread or introduce species (see BMPs
listed below). The implementation of these BMPs meets the spirit and intent of EO 13112. Due to the

38



implementation of BMPs, the Trustees expect risk from invasive species introduction and spread to be
short-term and minor.

The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review would result in the avoidance and minimization of the introduction
and spread of invasive species:

e All equipment to be used during the project, including personal gear, would be inspected and
cleaned such that there is no observable presence of mud, seeds, vegetation, insects and other
species.

e Reef habitat material would be treated or inspected to remove “non-target” species.

Nearshore Benthic Invertebrates
Affected Environment

Benthic Infauna and Epifauna

Oysters are important as both organisms and habitat with an integral role in the functioning of the
ecosystem. The aggregations of oysters that comprise an oyster reef result in a complex and hard
substrate that provides habitat for multiple benthic organisms and fish, increasing biodiversity in
estuaries. Within an oyster reef community more than 300 other macrofauna species may also be
present. Oysters are an ecological keystone species in most estuaries along the Atlantic and Gulf coasts,
and oyster populations contribute to the integrity and functionality of estuarine ecosystems.

Nearshore benthic communities in the Gulf are largely composed of macroinvertebrate groups such as
mollusks, sponges, polychaetes, corals, and crustaceans. These groups are diverse and are found in Gulf
habitats spanning from the intertidal zone to the soft sediments on the continental shelf. Benthic
communities perform important ecological functions in the nearshore food web, and several groups
(e.g., lobster, shrimp, and crabs) are also commercially important. Sponges, mollusks, arthropods
(including crustacea), and polychaetes are all important taxa and contribute substantially to benthic
biomass. These taxa include many filter-feeding species, which remove and digest phytoplankton and
particulate organic matter and deposit processed materials to the substrate (Felder and Camp 2009).
Benthic fauna are often habitat forming and provide habitat and nursery areas for fish and crevices for
mobile invertebrates to seek shelter; they also harbor diverse microbial communities (Taylor et al.
2007). Mollusks and crustaceans, including both shrimp and crab, are important ecologically and
commercially throughout the Gulf region.

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.6 of the Final Phase Il ERP/PEIS describe the impacts to living coastal and
marine resources from early restoration project types 2 and 6. These project types would result in short-
term and long-term minor to moderate adverse impacts to living coastal and marine resources as a
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result of restoration construction activities. Project types that include in-water work or dredging could
affect oyster populations and other benthic organisms from increased turbidity and siltation, which may
increase mortality and inhibit spawning activities. Increased turbidity could limit available light
necessary for photosynthesis, and disruption in the water column and surface water could disturb or kill
some pelagic microfaunal organisms. These project types could also result in long-term benefits by
providing habitat to living coastal and marine resources. The impacts anticipated from the proposed
action discussed below are consistent with the range of impacts described in the Final Phase IlI
ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to nearshore benthic invertebrates. No
mitigation measures would be necessary. There would be no creation of intertidal or subtidal reef
habitat for nearshore benthic invertebrates.

Proposed Action

A brief summary of impacts from breakwater construction, intertidal and subtidal habitat deployment
and construction of temporary flotation channels is provided here.

Breakwater construction: Breakwater deployments would occur near eroded shorelines and would have
little effect on oysters, infauna, or epifauna. Short-term minor impacts to local oyster populations or
other benthic organisms may occur from increased turbidity, substrate disturbance, or siltation during
construction. Mollusks and crustaceans such as shrimp and crab are likely limited in soft-sediment areas
where construction would occur. These mobile invertebrates would experience a short-term minor
impact and a long-term benefit due to the placement of hardened structure. The project would result in
17.9 acres of soft bottom habitat that would be replaced by a three-dimensional breakwater that would
be colonized by oysters, infauna, and other epifauna. The zone between the breakwater and the existing
eroded shoreline would also become a more stable soft-bottom habitat for these species. This
represents a substantial long-term benefit for these organisms.

Intertidal and subtidal reef habitat deployment: Subtidal reef habitat would be placed on or adjacent to
existing or historic intertidal or subtidal reef habitat. Reef material deployment would result in short-
term minor adverse impact to remnant hard-surface bottom habitat and/or colonized reefs in the
project area. Approximately 267 acres of subtidal reef and five (5) acres of intertidal reef deployment
would result in colonization over a two-to-five-year period. Development of the reefs represents a long-
term benefit to the infauna and epifauna that typically colonize subtidal reefs. These mobile
invertebrates would experience a short-term minor impact and a long-term benefit due to the
placement of hardened structure.

Construction of Temporary flotation channels: Construction would temporarily displace sediment-
dwelling invertebrates in 85.3 acres. The impact would be short-term and minor. Temporary flotation
channels, if needed, would be filled in upon completion of the project and would likely be recolonized by
existing organisms in nearby sediments.
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The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review procedures would result in the avoidance and minimization of
impacts to oysters, infauna and epifauna:

e SAV surveys and where needed oyster/hard bottom and artificial/nearshore reef surveys would
be conducted as part of project site refinement.

e For breakwaters, intertidal reef habitat, subtidal reef habitat, and temporary flotation channels
effort would be made during design and construction to avoid existing environmentally sensitive
areas such as viable productive oyster reefs, emergent marsh and SAVs, and other living
communities.

e Temporary flotation channel dimensions (e.g., length, depth and width) would be minimized and
to the extent practicable. Construction of temporary flotation channels would be eliminated to
the extent practicable depending on project design and/or construction timing.

Marine Mammals
Affected Environment

Marine mammals found within the Gulf of Mexico include 21 species of cetaceans (whales and dolphins)
and the West Indian manatee. The Marine Mammal Protection Act (MMPA) prohibits the "taking" of
marine mammals incidental to a specified activity, unless such taking is appropriately authorized.

Dolphin Species

The bottlenose dolphin, Tursiops truncatus, and the Atlantic spotted dolphin, Stenella frontalis, are the
two most common marine mammals found in the Gulf of Mexico. Both species feed primarily on fish,
squid and crustaceans. While S. frontalis spends the majority of its life offshore, T. truncatus often
travels into coastal bays and inlets for feeding and reproduction.

West Indian Manatee

The West Indian manatee (Trichechus manatus latirostris) is listed as endangered under the ESA. The
species is endangered due to its small population size (less than 2,500 mature individuals with possible
population decline), the possibility of at least a 50 percent future reduction in population size, and near-
and long-term threats from human-related activities (USFWS 2013, MDWFP 2001). Between October
and April, manatees concentrate in areas of warmer water. During summer months, the species may
migrate as far west as the Louisiana and Texas coast on the Gulf of Mexico. Manatees inhabit both salt
and fresh water of sufficient depth (about 5 feet to usually less than 18 feet). Manatees will consume
any aquatic vegetation available to them including sometimes grazing on the shoreline vegetation.

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.6 of the Final Phase Il ERP/PEIS describe the impacts to living coastal and
marine resources from early restoration project types 2 and 6. Implementation of these project types
could result in short-term, minor to moderate impacts because of possible displacement of marine
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mammals from the work area due to increase in activity, noise, vibration, and turbidity during
construction. These impacts would only affect localized areas. BMPs are expected to avoid or minimize
these impacts. If projects have potential for incidental harassment of marine mammals or adverse
effects to ESA-listed marine mammals or sea turtles, authorizations and consultations with appropriate
agencies would be required prior to project implementation. The impacts anticipated from the proposed
action discussed below are consistent with the range of impacts described in the Final Phase IIl ERP/
PEIS.

No Action

Under the No Action alternative, there would be no impacts to marine mammals. No mitigation
measures would be necessary.

Proposed Action

Noise and other activity associated with proposed construction may temporarily disturb certain dolphin
species and manatee in the vicinity of the project area through temporary impacts on prey abundance,
water quality (turbidity), and underwater noise, and may temporarily increase the potential for boat
collisions with certain species in the project area. However, the mobility of these species reduces the
risk of injury due to construction activity. Based on the mobility of these species, the short duration of
construction activities, and the proposed construction methodology, effects on dolphin species and
manatees are not anticipated. The Trustees evaluated the potential for incidental take of marine
mammals. The proposed project is located in shallow estuarine waters and will not involve construction
methodologies known to impact marine mammals.

The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review procedures would result in the avoidance and minimization of
impacts to marine mammals:

e Standard Manatee Conditions (A-D) for In-Water work (USFWS 2011)
e Smalltooth Sawfish and Sea Turtle construction guidelines (NMFS 2006)
e Measures for Reducing Entrapment Risk to Protected Species (NMFS 2012)

Protected Species
Affected Environment

The U.S. Fish and Wildlife Service (USFWS) lists species as threatened or endangered when they meet
criteria detailed under the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. §1531 et seq.).
Additionally, Mississippi Wildlife Fisheries and Parks (MWFP) and NOAA National Marine Fisheries
Service (NMFS) identify and list protected species. Section 7(a) (2) of the ESA requires that each federal
agency ensure that any action authorized, funded, or carried out by the agency is not likely to jeopardize
the continued existence of any endangered or threatened species or result in the destruction or adverse
modification of critical habitat of those species. When the action of a federal agency may affect a
protected species or its critical habitat, that agency is required to consult with either the NMFS or the
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USFWS, depending upon the protected species that may be affected. ESA Section 7 consultations are

underway and the appropriate recommendations would be incorporated into the proposed project. The

Migratory Bird Treaty Act compliance and Bald and Golden Eagle Protection Act are also discussed in this

section.

Relevant federally protected species that are known to occur or could occur in Hancock County, Harrison

County, or Jackson County are listed in Table 6-7. However, only the piping plover, red knot, five sea

turtle species, Gulf sturgeon, West Indian manatee and Alabama red-bellied turtle are likely to occur in

or near the project area or could pass through the project area. A brief discussion of the state imperiled

diamond back terrapin is also provided in the environmental consequences.

Table 6-7

. Restoring Living Shorelines and Reefs in Mississippi Estuaries — Federally threatened,

endangered, and proposed species

Common
Name Scientific Name Federal Status County Habitat
Birds
Charadrius Jackson Beaches and mudflats in southeastern coastal
Piping Plover Threatened ! areas. Critical Habitat, MS-15, exists in Jackson
melodus Harrison
County
L. Marine intertidal habitats including inlets,
Calidris canutus Jackson, . -
Red Knot Threatened . estuaries, and bays feeding in mud and sand flats
rufa Harrison L
on beaches and barrier islands
Fishes
Migrates from large freshwater coastal rivers to
Acipenser Jackson, brackish and marine coastal bays and estuaries.
Gulf Sturgeon oxyrinchus Threatened Harrison, The Deer Island Subtidal Reef and the Grand Bay
desotoi Hancock Intertidal and Subtidal Reef project components
have structures within Critical Habitat Unit 8
Mammals
West Indian Trichechus Jack;on, Fresh and salt watgr in large coastal rivers, bays,
Endangered Harrison, bayous and estuaries
Manatee manatus
Hancock
Reptiles
Hawksbill Sea Eretmochelys Jack§on, Coral reefs, open ocean, bays, estuaries
. . Endangered Harrison,
Turtle imbricata
Hancock
Leatherback Dermochelys Jackéon, Open ocean, coastal waters
. Endangered Harrison,
Sea Turtle coriacea
Hancock
o . Jackson, Nearshore and inshore coastal waters, often in salt
Kemp's ridley Lepidochelys . " .
Sea Turtle kempii Endangered Harrison, marshes; neritic zones with muddy or sandy
P Hancock substrate (NOAA Fisheries 2014b)
Jackson, Shallow coastal waters with SAVs and algae, nests
Green Sea , .
Chelonia mydas | Threatened Harrison, on open beaches
Turtle
Hancock
Jackson, Open ocean; also inshore areas, bays, salt
Loggerhead . : .
Caretta Threatened Harrison, marshes, ship channels and mouths of large rivers
Sea Turtle
Hancock
Jackson, Fresh and brackish habitats, river banks,
Alabama Red- Pseudemys Endaneered Harrison submerged and emergent aquatic vegetation;
belly Turtle alabamensis g upland habitat for nesting (MDWFP 2001; USFWS

2013)
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Birds

Piping Plover (Charadrius melodus): The piping plover does not nest in Mississippi; however, this
species uses Gulf Coast beaches and barrier islands for wintering (MDWFP 2001). Plovers use sparsely
vegetated sand beaches, mudflats, and salt marshes for roosting and foraging. Piping plover critical
habitat MS-15 occurs in the vicinity of the Grand Bay Intertidal and Subtidal Reefs project component
but does not occur within the conceptual project footprint.

Red Knot (Calidris canutus rufa): In coastal Mississippi, the red knot is mainly a migratory species that
uses coastal beaches and marine intertidal areas as stopover feeding locations or staging areas on the
way to and from their wintering grounds in South America and breeding areas in the Arctic. Foraging on
ocean beaches, mud and sand flats, and salt marshes occurs from March to April during the northward
spring migration and September and October during the southward autumn migration (Niles et al. 2007
USFWS 2013). Red knots have been observed wintering on the Gulf Coast and are observed from
October to March (USFWS 2013). The nonbreeding diet of this species includes marine invertebrates
such as snails, crustaceans, and small mollusks including the coquina clam (Donax variabilis), which is
common on Gulf coast beaches, and the dwarf surf clam (Mulinia lateralis) (Niles et al. 2007; USFWS
2013). Roosting and resting habitat includes areas above the high tide line such as reefs and high sand
flats (USFWS 2013).

Fishes

Gulf Sturgeon (Acipenser oxyrinchus desotoi): This anadromous species migrates from coastal bays and
estuaries to large coastal rivers in the spring for spawning and then returns to brackish and marine
environments from October through March for foraging. The riverine spawning habitats for sturgeon in
the State of Mississippi include the Mississippi, Pearl, and Pascagoula rivers (Ross et al. 2009; MDWFP
2001) but not the Biloxi and Tchoutacabouffa rivers (USFWS, GSMFC, and NMFS 1995; NMFS and USFWS
2009). The marine wintering areas where individuals have been observed are nearshore and barrier
island habitats from the Pearl River east to the barrier islands (Ross et al. 2009). Winter habitat is mainly
around Cat, Ship, Horn, and Petit Bois islands with nearshore observations likely due to migratory
movements to and from these offshore islands (Rogillio et al. 2007; Ross et al. 2009). The coastal
Mississippi Sound waters of the State of Mississippi are designated as critical habitat.

Gulf Sturgeon Designated Critical Habitat

The Deer Island Subtidal Reef project component and portions of the Grand Bay Intertidal and Subtidal
Reef project components fall within Gulf sturgeon critical habitat (Unit 8-Lake Ponchartrain-Mississippi
Sound). Critical habitat was designated in 2003 by the National Marine Fisheries Service (NMFS) and was
based on seven primary constituent elements (PCEs) essential for its conservation. The proposed project
component areas contains four PCEs. The PCEs include abundance of prey items, water quality,
sediment quality, and safe and unobstructed migratory pathways. The Trustee is working with NMFS to
ensure that the project would not adversely affect any of the PCEs identified.
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Mammals

West Indian Manatee (Trichechus manatus): This species uses both fresh and saltwater habitats such
as coastal rivers, bays, bayous, and estuaries. The manatee is an occasional visitor to Mississippi’s
coasts, although migration into the area is poorly understood. After wintering in Florida, and perhaps
Mexico, manatees migrate northward during spring, including to Mississippi and Alabama waters,
although these migrations are not well understood (Fertl et al. 2005). Manatees frequently seek out
freshwater sources such as rivers and river mouths and have been known to be found near estuaries
(Fertl et al. 2005). SAVs are the typical manatee forage material; however, manatees can also consume
other aquatic vegetation, algae, and terrestrial vegetation (Fertl et al. 2005). Given the citing of the
project components to avoid SAV beds, any manatee occurrence is expected to be transitory.

Reptiles

Hawksbill Sea Turtle (Eretmochelys imbricata): Although this species uses various habitats such as the
open ocean, bays, and estuaries throughout different life stages, it is mainly associated with coral reefs.
This species nests in Florida from April to November (NOAA Fisheries 2014a). It likely does not nest in
Mississippi and observations are rare in the state (MDWFP 2001; NOAA Fisheries 2014a). The main
dietary items of this species are sponges and other invertebrates (NOAA Fisheries 2014a).

Leatherback Sea Turtle (Dermochelys coriacea): This species mainly inhabits the offshore open ocean;
however, it does use nearshore coastal waters during nesting or feeding. Nesting for this species occurs
in Florida from April through November. Their main forage item is jellyfish. This species migrates long
distances from nesting to feeding areas. While not common, there have been sporadic observations of
leatherback sea turtles in Mississippi waters (MDWFP 2001).

Kemp's ridley Sea Turtle (Lepidochelys kempii): Typical habitat for this species includes nearshore and
inshore coastal waters and often salt marshes and neritic zones with muddy or sandy substrate (NOAA
Fisheries 2013b). This species has been observed in nearshore waters of the Mississippi Sound during
migration and foraging and has been accidentally caught by shore-based fishermen (MDWFP 2001;
Shaver and Rubio 2008). Females typically nest from May through July (NOAA Fisheries 2014b). Males
potentially use Gulf of Mexico habitats all year and females presumably use the Mississippi Sound and
barrier island habitats for foraging when not nesting (NOAA Fisheries 2014b). Kemp's ridley sea turtles
do not nest in Mississippi (MDWFP 2001).

Green Sea Turtle (Chelonia mydas): This species typically prefers shallow coastal waters with SAVs and
algae for foraging and nests on open beaches (NOAA Fisheries 2015). Nesting typically does not occur on
mainland beaches and there is likely no Mississippi nesting at all (MDWFP 2001; NOAA Fisheries 2015).
This species migrates long distances in the open ocean from nesting to feeding areas. Observations of
this species in Mississippi are rare (MDWFP 2001).

Loggerhead Sea Turtle (Caretta caretta): Loggerhead habitat for foraging and migration includes open
ocean, inshore areas, bays, salt marshes, ship channels, and mouths of large rivers. This sea turtle feeds
on mollusks, fish, crustaceans, and other marine organisms. This species typically nests at night from
late April through September (NOAA Fisheries 2014c). Although loggerheads occasionally use barrier
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islands for nesting, mainland nesting is rare (MDWFP 2001). Preferences for nesting beaches include
high-energy coarse-grained beaches adjacent to the ocean that are narrow and steeply sloped (NOAA
Fisheries 2014c). This species has been observed in nearshore waters of the Mississippi Sound during
migration and foraging and has been accidentally caught by shore-based fishermen (MDWFP 2001).

Alabama Red-Belly Turtle (Pseudemys alabamensis): The habitat of the Alabama red-belly turtle
includes fresh and brackish habitats, river banks, submerged and emergent aquatic vegetation, and
upland habitat for nesting (MDWFP 2001; USFWS 2013). Within the project component vicinities,
individuals of this species are known to be present in the Tchoutacabouffa River, the Biloxi River, and
the Back Bay of Biloxi (MDWFP 2001; USFWS 2013); however, this species is mainly a freshwater species
associated with river and stream channels and associated wetlands. Nesting occurs from mid-May to
mid-July (MDWFP 2001).

Mississippi Diamondback Terrapin (Malaclemys terrapin pileata): The Mississippi diamondback
terrapin (Malaclemys terrapin pileata) utilizes pocket beaches adjacent to marsh for nesting habitat
(Frey 2014). Diamondback terrapins have a diet of fish, snails, worms, clams, crabs and marsh plants and
live in brackish water habitats such as estuaries and tidal marshes, preferring marshes with nearby
channels. Juveniles may spend first few years under mats of flotsam or vegetation (Ernst et al. 1994).
Clutches are laid from April to August. The Mississippi diamondback terrapin is ranked by the Mississippi
Department of Wildlife, Fisheries, and Parks (MDWFP) as S2: Imperiled in Mississippi. (Mississippi
Natural Heritage Program 2015). In construction breakwaters, pocket beaches would be avoided to the
extent practicable.

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.6 of the Final Phase Il ERP/PEIS describe the impacts to living coastal and
marine resources from early restoration project types 2 and 6. These project types would result in short-
term minor to moderate adverse impacts to living coastal and marine resources as a result of restoration
construction activities. Sensitive species such as sea turtle and marine mammals present in project areas
where dredging or underwater use of equipment is occurring could be subject to temporary increased
noise, turbidity, and water quality changes as well as alteration or loss of forage or nesting habitat,
which could temporarily displace individuals or prey. These project types would create and restore
habitat, reduce erosion, improve water quality, protect wildlife and would have long term benefits for a
variety of aquatic and terrestrial species. The impacts anticipated from the proposed action discussed
below are consistent with the range of impacts described in the Final Phase 11l ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to endangered species. No mitigation
measures would be necessary. There would be no habitat benefits to aquatic and terrestrial species
which would benefit protected species.
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Proposed Action

Potential impacts to threatened or endangered species and their critical habitat are presented in Table

6-8 including the piping plover, red knot, five sea turtle species, Gulf sturgeon, Alabama red-belly turtle,

and West Indian manatee.

Table 6-8. Protected Species Impacts

Species /Critical Habitat

Applicable Project
Area/Project Components

Potential Impacts to Species/Critical Habitat

Green sea turtle (Chelonia
mydas)

All

Hawksbill sea turtle All
(Eretmochelys imbricata)

Kemp's ridley sea turtle All
(Lepidochelys kempii)

Leatherback sea turtle All
(Dermochelys coriacea)

Loggerhead sea turtle (Caretta All

caretta)

While not likely to be impacted, sea turtles are a mobile
marine species and project activities would not impede
transitory routes. There is no nesting habitat in the
project area. There is no designated or proposed critical
habitat for sea turtles within the action area. If
individuals enter construction areas, construction would
be halted and could result in short-term, minor impacts.

Alabama Red-Belly Turtle
(Pseudemys alabamensis)

Back Bay; Channel Island
Living Shoreline; Big Island
Living Shoreline; Little
Island Living Shoreline

This species is a concern in the Back Bay of Biloxi.
Alabama red-belly turtle habitat includes fresh and
brackish waters, river banks and uplands, and submerged
and emergent aquatic vegetation Due to the brackish
conditions and lack of SAVs for foraging at the project
site it is unlikely that the species would be present in the
in the project area and that impacts would occur.

Piping plover (Charadrius
melodus) and red knot (Calidris
canutus rufa)

Grand Bay Intertidal and
Subtidal Reefs

Piping plover are not known to use the action area,
however; they could be present between August and
May.

In coastal Mississippi, the red knot is mainly a migratory
species that uses coastal beaches and marine intertidal
areas as stopover feeding locations or staging areas from
March to April during the northward spring migration
and September and October during the southward
autumn migration (Niles et al. 2007; USFWS 2013).

If an individual enters the project area and is disturbed, it
is expected that they would be able to move to another
nearby location (within their normal daily movement
pattern) to continue foraging, feeding and resting.

If individuals of either species are within 150 feet of the
construction area, work will stop until the individual(s)
leave of their own volition. The project will be
implemented to ensure no effects to the PCEs of nearby
piping plover are impacted.

West Indian manatee
(Trichechus manatus)

All

West Indian manatees are not likely to occur in the
project area. Short-term minor impacts could occur if
manatees come into contact with construction activities.
Manatees are a mobile marine species and project
activities would not impede transitory routes. If
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Species /Critical Habitat

Applicable Project
Area/Project Components

Potential Impacts to Species/Critical Habitat

individuals are within 50 feet of construction areas,
construction would be halted until the individual leaves
the area of its own volition.

Gulf sturgeon (Acipenser
oxyrhynchus desotoi)

(Designated Critical Habitat)

Grand Bay Intertidal and
Subtidal Reefs; and Deer
Island Intertidal Reef

The project is in designated critical habitat. To the extent
practicable, project construction at the Deer Island
Subtidal Reef and the Grand Bay Intertidal and Subtidal
Reef project components would be limited to the
window between May and October, after sturgeon have
migrated to their riverine habitat. If work continues
beyond the May to October window, continued
adherence to the Sea turtle and Smalltooth Sawfish
Construction Conditions (NMFS 2006) would minimize
the potential for impacting Gulf Sturgeon. No project
components are located within riverine ecosystems. If
individuals enter construction areas, short-term, minor
impacts could be the result. PCEs for Gulf Sturgeon
would not be adversely modified by the proposed
project.

Mississippi diamondback
terrapin (Malaclemys terrapin
pileata)

All

The proposed project could contain nesting habitat. In
order to avoid impacting the diamondback terrapin and
habitat, the Trustee would identify and also avoid pocket
beaches to the maximum extent practicable in the design
of the project. Since work would be conducted in shallow
water marine environment, impacts to diamondback
terrapin and habitat are not anticipated.

The Final Phase Il ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation

measures and environmental review would result in the avoidance and minimization of impacts to

protected species:

Sea turtles mitigation measures (all project components)

e Sea Turtle and Smalltooth Sawfish Construction Conditions (NMFS 2006).
e All project work would be in-water and no nesting habitat exists in the project area.

e All construction personnel would be notified of the potential presence of sea turtles in the water

and would be reminded of the need to avoid sea turtles.

e If any sea turtles are found to be present in the immediate project area during activities,

construction would be halted until species moves away from project area.

e All construction personnel would be notified of the criminal and civil penalties associated with

harassing, injuring, or killing sea turtles.

e Train/instruct all construction personnel of what they are to do in the presence of a sea turtle.

e Construction activities would occur during daylight hours and noise would be kept to the

minimum feasible.
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Shorebirds mitigation measures (all project components)

e All construction personnel would be notified of the potential presence of shorebirds within the
project area.

e All construction personnel would be instructed and trained in the protection of shorebirds.

e Construction personnel would be notified of the criminal and civil penalties associated with
harassing, injuring or killing shorebirds.

e If piping plovers or red knots are present, work would not occur until the birds have moved from
the area by 150 feet.

e Construction noise would be kept to the minimum feasible.

West Indian manatee mitigation measures (all project components)

e Standard Manatee Conditions (A-D) for In-Water Work (USFWS 2011).

e All construction personnel would be notified of the potential presence of West Indian Manatee
in the water and reminded of the criminal and civil penalties associated with harassing, injuring,
or killing West Indian manatees. All workers would be educated that there could be West Indian
manatees in the water and would be advised to look for manatees and, if observed, wait until
manatees leave the area to put the equipment in the water.

e (Care would be taken when lowering equipment into the water and the sediment in order to
ensure that no harm is caused to West Indian Manatee that may potentially be in the water
within the construction area.

e Should a West Indian Manatee come within 50 foot of the project area during construction
activities, work would immediately cease until the West Indian Manatee has moved away from
the project area on its own. Construction noise would be kept to the minimum feasible.

Gulf Sturgeon (Deer Island and Grand Bay project components only)

To the extent practicable, the Deer Island Subtidal Reef and the Grand Bay Intertidal and Subtidal Reefs
project components that are in Gulf Sturgeon Critical habitat, would be limited to the window between
May and October, after sturgeon have migrated to their riverine habitat. If work continues beyond the
May to October window, continued adherence to the Sea turtle and Smalltooth Sawfish Construction
Conditions (NMFS 2006) would minimize the potential for impacting Gulf Sturgeon.

ESA consultations and MMPA coordination (all project components)

ESA Section 7 coordination is underway and the appropriate recommendations would be incorporated
into the proposed project. Because no adverse effects to manatee are expected, the Trustees
determined that no take of manatee under MMPA would occur.

49



Migratory Birds
Affected Environment

Migratory bird guilds that could have presence in the proposed Restoring Living Shorelines and Reefs in
Mississippi Estuaries area include wading birds, shorebirds, seabirds, raptors, goatsuckers, waterfowl,
doves and pigeons, and rails and coots (see Table 6-9).

Bald and Golden Eagle Protection Act

The Bald and Golden Eagle Protection Act (BGEPA) of 1940 (16 U.S.C. 668-668c) (BGEPA) prohibits
anyone, without a permit issued by the Secretary of the Interior, from "taking" bald eagles, including
their parts, nests, or eggs. BGEPA provides criminal penalties for persons who "take, possess, sell,
purchase, barter, offer to sell, purchase or barter, transport, export or import, at any time or any
manner, any bald eagle ... [or any golden eagle], alive or dead, or any part, nest, or egg thereof." Golden
eagles are not present along the Gulf Coast.

Table 6-9. Migratory Birds Anticipated In The Action Area

Species Behavior Species/habitat Impacts
Wading birds (herons, egrets, Foraging, feeding, Wading birds primarily forage and feed at the water’s edge.
ibises) resting, roosting, As such, they may be impacted locally and temporarily by the

project. It is expected that they would be able to move to
another nearby location to continue foraging, feeding and
resting. These birds primarily nest and roost in trees or
shrubs (e.g. pines, Bacchurus), which occur outside the action

area.

Shorebirds (plovers, Foraging, feeding, Shorebirds forage, feed, rest, and roost in the action area. As
oystercatchers, stilts, resting, roosting such, they may be impacted locally and temporarily by the
sandpipers) project. It is expected that they would be able to move to

another nearby location to continue foraging, feeding and
resting. These birds primarily nest and roost in the dunes.
This project would occur in open water and intertidal zones
away from potential shorebird nesting areas; therefore it is
not anticipated to impact nesting.

Seabirds (terns, gulls, Foraging, feeding, Seabirds forage, feed, rest, and roost in the action area. As
skimmers, double-crested resting, roosting such, they may be impacted locally and temporarily by the
cormorant, American white project. It is expected that they would be able to move to
pelican, brown pelican) another nearby location to continue foraging, feeding and

resting. These birds primarily roost in the dunes. This project
would occur in open water and intertidal zones away from
potential nesting areas; therefore it is not anticipated to
impact nesting.

Raptors (osprey, hawks, Foraging, feeding, Raptors forage, feed, and rest in the action area. As such,
eagles, owls) resting, roosting they may be impacted locally and temporarily by the project.
It is expected that they would be able to move to another
nearby location to continue foraging, feeding and resting.
Most raptors are aerial foragers and soar long distances in
search of food. The areas in the estuary where these birds
roost and nest are not within the action area.
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Species Behavior Species/habitat Impacts

Goatsuckers Foraging, feeding, Goatsuckers forage, feed, rest, and roost in the action area.
resting, roosting However, they are nocturnal/crepuscular and therefore not
active during the project work period. They nest in thickets
and woodlands, which are not included in the action area.
Waterfowl (ducks, loons, and Foraging, feeding, Waterfowl forage, feed, rest, and roost in the action area. As
grebes) resting, roosting such, they may be impacted locally and temporarily by the
project. It is expected that they would be able to move to
another nearby location to continue foraging, feeding and
resting. These birds primarily roost and nest in low
vegetation. This project would occur in open water and
intertidal zones away from potential nesting areas; therefore
it is not anticipated to impact nesting.

Doves and pigeons Foraging, feeding, Doves and pigeons could forage, feed, rest, and roost in the
resting, roosting action area. However, they are unlikely to utilize habitat in
the estuarine zone.
Rails and coots Foraging, feeding, Rails and coots forage, feed, rest, and roost in the action
resting, roosting area. As such, they may be impacted locally and temporarily

by the project. It is expected that they would be able to
move to another nearby location to continue foraging,
feeding and resting if disturbed by the project. These birds
primarily roost and nest in marshes, which are within the
action area, and adjacent to project activities which are in-
water. This project would occur in open water and intertidal
zones away from potential areas; therefore it is not
anticipated to impact nesting.

Environmental Consequences
Programmatic Review

Sections 6.3.2, 6.3.6, and 6.7.6 of the Final Phase Il ERP/PEIS describe the impacts to living coastal and
marine resources from early restoration project types 2 and 6. Short-term minor displacement of local
birds and terrestrial species or mortality of intertidal invertebrates could occur during construction,
although most wildlife would be expected to move away to forage in other readily available foraging
habitat during this activity. If construction occurs during the nesting season, nests could be destroyed,
and chicks or fledglings could be harmed, causing a loss of recruitment and a longer term effect.
Construction in terrestrial habitats could result in short-term impacts due to operation and staging of
heavy equipment which can create noise, reduce or remove available habitat or disrupt normal
movement of wildlife. As such, individual birds or terrestrial wildlife that rest, roost, or forage in or near
the work area could be temporarily disturbed or displaced. The impacts anticipated from the proposed
action discussed below are consistent with the range of impacts described in the Final Phase IlI
ERP/PEIS.

No Action

Under the No Action alternative, there would be no impacts to migratory birds, bald or golden eagles.
No mitigation measures would be necessary.
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Proposed Action

This project would occur in open water and intertidal zones away from potential nesting areas;
therefore it is not anticipated to impact nesting. Pre-construction nesting surveys for migratory birds
and raptors on adjacent land would be conducted and if evidence of nesting is found, coordination with
the USFWS would be initiated to develop and implement appropriate conservation measures. Due to
the implementation of best management practices no “take” is anticipated. There are no golden eagles
in the project footprint. Raptor nest surveys would be completed on adjacent land where raptor nesting
habitat exists. No bald or golden eagles are known to nest within 660 ft. of the project area. Thus, no
impacts to golden or bald eagles are anticipated. If evidence of nesting is found, coordination with the
USFWS would be initiated to develop and implement appropriate conservation measures. Potential
adverse effects to birds include elevated noise levels due to the presence of construction equipment.
These species are mobile and would likely exit the area during construction (no impacts to overall
population). Therefore, impacts are expected to be short-term, localized, and minor.

Due to the implementation of best management practices no “take” is anticipated.

The Final Phase Ill ERP/PEIS provided mitigation measures in Appendix 6A. The following mitigation
measures and environmental review procedures would result in the avoidance and minimization of
impacts to migratory birds including bald and golden eagles:

e If evidence of eagle nesting is found, within 660 ft. of the project area, coordination with the
USFWS would be initiated to develop and implement appropriate conservation measures. Due
to the implementation of best management practices no “take” is anticipated.

e If evidence of migratory bird nesting is found, coordination with the USFWS would be initiated
to develop and implement appropriate conservation measures.

e Construction noise would be kept to the minimium feasible.
Essential Fish Habitat
Affected Environment

The 1996 Magnuson-Stevens Fishery and Conservation Act requires cooperation among NOAA Fisheries,
anglers, and federal and state agencies to protect, conserve, and enhance Essential Fish Habitat (EFH). EFH
is defined as those waters and substrates necessary to fish for spawning, breeding, feeding, or growth to
maturity. The designation and conservation of EFH seek to minimize adverse effects on habitat caused
by fishing and non-fishing activities. NOAA's Estuarine Living Marine Resources Program developed a
database on the distribution, relative abundance, and life history characteristics of ecologically and
economically important fishes and invertebrates in the nation’s estuaries. NOAA has designated EFH for
more than 30 estuaries in the northern Gulf of Mexico for a number of species of finfish and shellfish.
The Trustee is working with NMFS to complete an evaluation of EFH in the project area. Table 6-10 lists
project species, their EFH and substrates, life stages relative to the proposed action and summary
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impact analysis (GMFMC 2004 and 2005). A brief discussion of species Fisheries Management Plans is
provided here.

Red Drum (Sciaenops ocellatus) Fishery Management Plan (FMP): In the Gulf, red drum occurin a
variety of habitats, ranging from depths of about 130 feet offshore to very shallow estuarine waters.
Red drum utilize SAVs, soft bottom, sand/shell, and emergent marsh habitat during all life cycle stages
(Table 6-10). They commonly occur in all of the Gulf's estuaries where they are associated with a variety
of substrate types including sand, mud, and hardened bottom. Throughout the Gulf, red drum use SAV
meadows as nursery and foraging habitat (GMFMC 2004). Estuaries provide habitat for red drum and
species that it preys on. The GMFMC considers all estuaries to be EFH for the red drum. Schools of large
red drum are common in the deep Gulf waters with spawning occurring in deeper water near the
mouths of bays and inlets, and on the Gulf side of the barrier islands.

In general, for all of the project components the red drum fishery is very common. The estuarine zone is
used by this species in all life stages. Habitat use is highest for nearshore hard bottoms, nearshore
sand/shell, estuarine SAVs, and estuarine soft bottoms (GMFMC 2005). Larvae, juveniles, and young
adults spend the majority of their time in estuarine habitats and prey on a large array of species
including blue crab eggs and numerous juvenile fish (Table 6-10).

Reef Fish FMP: The reef fish FMP in the area of proposed action include snappers and groupers. Reef
fish utilize a variety of habitats including SAVs, soft bottom, hard bottom, sand/shell, and emergent
marsh during their juvenile and adult life cycle stages (Figure 6-10.). They are often found as adults
associated with coral reef, limestone, hard bottom, and artificial reef substrates. Occasionally adults
occur over sand, away from reefs, but these appear to be foraging individuals. There is some evidence
that adults have restricted movement and do not display long migrations. Juveniles of many of the reef
fish species are located in shallow, inshore areas associated especially with SAV beds and inshore reefs.
There is a general tendency for older and larger fish to occur in deeper water extending to the edge of
the continental shelf. Reef fish feed on a variety of invertebrates including shrimp, craps, amphipods,
octopus, and squid. Larger reef fish also have a tendency to eat small fish and other larger food items
(GMFMC 1981).

Reef fish utilize both pelagic and benthic habitats during their life cycle. A planktonic larval stage lives in
the water column and feeds on zooplankton and phytoplankton. Juvenile and adult reef fish are typically
demersal and usually associated with bottom topographies on the continental shelf that have high
relief: i.e., coral reefs, artificial reefs, rocky hard-bottom substrates, ledges and caves, sloping soft-
bottom areas, and limestone outcroppings. More detail on these habitat types is found in the FMP for
Corals and Coral Reefs (GMFMC and SAFMC 1983). However, several species are found over sand and
soft-bottom substrates. Some juvenile snapper and grouper such as mutton, gray, lane, and yellowtail
snappers and red grouper have been documented in inshore SAV beds, mangrove estuaries, lagoons,
and larger bay systems (GMFMC 1981).

The reef fish fishery includes numerous species that utilize the estuarine zone in certain life stages. Most
are transitory species and use inshore environments part of the year. Only mutton (Lutjanus analis) and
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gray snapper (Lutjanus griseus) use the estuarine zone as adults for feeding. Reef species have the
potential to use this zone as early or late juveniles for growth and feeding habitat (Table 6-10).

Coastal Migratory Pelagics FMP: The only species of managed coastal migratory pelagics in the area of
the proposed action is Spanish mackerel. Spanish mackerel is jointly managed by the GMFMC and the
South Atlantic Fisheries Management Council. Spanish mackerel migrate south during the winter
months and return north in the spring to their spawning grounds (GMFMC & SAFMC 1983). Mackerel
are opportunistic carnivores and tend to feed on other smaller fishes.

In the area of project components, the Spanish mackerel (Scomberomorus maculatus) uses the estuarine
zone during the early and late juvenile and adult life stages (Table 6-10).

Shrimp FMP: Shrimp use a variety of estuarine and marine habitats in the Gulf of Mexico. Brown
shrimp are found within the estuaries to offshore depths of 110 meters (m) throughout the Gulf; white
shrimp inhabit estuaries and to depths of about 40 m offshore in the coastal area extending from
Florida’s Big Bend area through Texas. Brown and white shrimp are generally more abundant in the
central and western Gulf.

Brown Shrimp
Brown shrimp range in the Gulf of Mexico from Florida to the northwestern coast of Yucatan. The range

is not continuous but is marked by an apparent absence of brown shrimp along Florida's west coast
between the Sanibel and the Apalachicola shrimping grounds. In the U.S. Gulf of Mexico, catches are
high along the Texas, Louisiana, and Mississippi coasts. Shrimp are typically found as post larvae and
juveniles in shallow vegetated habitats (including SAVs, soft bottom, sand/shell, emergent marsh, and
oyster reef habitat), and occasionally, in silty sand and non-vegetated bottoms (Table 6-10). Juveniles
and sub-adults generally prefer shallow estuaries and marsh edges (plant-water interfaces). Sub-adults
migrate from estuaries during outgoing high tides. Adult brown shrimp typically inhabit Gulf waters from
the Mean Low Water line to the continental shelf (GMFMC 2005). Post-larvae, early juvenile, and late-
juvenile brown shrimp use estuarine habitat for survival. Emergent marsh and marsh edge are
particularly important microhabitats for these species, and they use the tidal cycle to enter low
emergent marsh adjacent to the shoreline (GMFMC 2004).

White Shrimp
White shrimp are offshore and estuarine dwellers, and are pelagic or demersal depending on their life

stage. The eggs are demersal and larval stages are planktonic, and both occur in nearshore marine
waters. Post larval white shrimp become benthic upon reaching the nursery areas of estuaries, seeking
shallow water with muddy-sand bottoms that are high in organic detritus. Juveniles move from
estuarine areas to coastal waters as they mature. Adult white shrimp are demersal and generally inhabit
nearshore Gulf waters in depths less than 100 feet on soft mud or silty bottoms (GMFMC 2005). Post-
larvae, early juvenile, and late-juvenile white shrimp use estuarine habitat (emergent marsh and soft
bottom habitat) for survival (Table 6-10). Emergent marsh and marsh edge are particularly important
microhabitats for these species, and they use the tidal cycle to enter low emergent marsh adjacent to
the shoreline (GMFMC 2004) (Table 6-10).
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Shrimp fishery species that use the estuarine zone near the project components include two penaeid

types: brown and white shrimp (Farfantepenaeus aztecus and Litopenaeus setiferus). Post-larvae, early

juvenile, and late-juvenile shrimp Table 6-10 of both species use estuarine habitat for survival. Emergent

marsh and marsh edge are particularly important microhabitats for these species, and they would use

the tidal cycle to enter low emergent marsh adjacent to the shoreline (GMFMC 2004). Additionally,

brown shrimp are common in oyster reef and SAV habitats.

Highly Migratory Species FMP: EFH for highly migratory species consists of Gulf of Mexico waters and

substrates extending from the U.S./Mexico border to the boundary between the areas covered by the

Gulf of Mexico Fishery Management Council and t