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CHAPTER 4: THE DEEPWATER HORIZON OIL SPILL NATURAL RESOURCE
INJURY ASSESSMENT

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.2

While many of the NRDA data collection efforts have been completed, some investigations continue,
many aspects of the injury determination phase are ongoing and the full extent and duration of impacts
on the Gulf of Mexico resources and habitats are still being evaluated. This chapter provides an update
on the injury assessment as context for the Early Restoration plans presented and proposed in later
chapters of this document.

4.1 The Injury Assessment Process: Assessing Injuries in a Complex,

Interconnected Ecosystem
Oil from the Spill spread over a large area of the Gulf of Mexico environment, through a variety of
different pathways. Oil and gas released from the wellhead rose from the wellhead to the surface of the
water and was volatized to the atmosphere, moved with surface waters, or transported at depth (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

! 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 Qil Spill,
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/FINAL NRDA StatusUpdate April2012.pdf
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habitats and associated biological communities and organisms were exposed to the oil and/or gas,
including, deep sea habitats such as deep water soft bottom sediments, deep water coral reefs, and
mesophotic coral reefs; the offshore and nearshore water column, including nearshore habitats such as
unvegetated (unconsolidated) nearshore sediment, submerged aquatic vegetation (SAV), oyster reefs,
and coastal waters; and shoreline habitats such as marshes, beaches, barrier islands, and mangroves
(OSAT 2010 and White et al. 2012). Oil and dispersant vapors also were present in the atmosphere in
some areas.

The Gulf of Mexico ecosystem includes a complex and interconnected web of organisms (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 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. 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:

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

e Manual and mechanical activities required to remove oil from shoreline and nearshore habitats,
including staging areas, access areas, vehicular traffic, and other types of disturbances, in
addition to cleaning and removal of oiled substrate and debris; and/or

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

In their assessment of natural resource 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
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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
guantification of injuries at the broad spatial and ecological scale necessary for the NRDA.

4.2 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 Offshore water column fish and invertebrates;
e Seaturtles;

e Marine mammals;

e Marsh and mangrove habitat;

e Beach habitat;

e Unvegetated nearshore sediment;
e Submerged aquatic vegetation;

e Qyster reefs;

e Birds; and

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
consideration of the proposed Early Restoration programmatic alternatives and proposed Phase IIl Early
Restoration projects that are the subject of the remaining chapters in this document.

4.2.1 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.

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’ ongoing 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 dispersant on
and in the water column, as well as in bottom sediments.

Similar to the efforts to assess the adverse effects of oil on marine and estuarine organisms, efforts are
ongoing to assess 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
potential adverse effects of oil from the Spill on avian species.

4.2.2 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 little or 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: loss and/or degradation of coral colonies in deep sea coral habitats;
reduced numbers of planktivorous fish species and increased prevalence of injured corals at mesophotic
reefs in the affected area compared to reference reefs that were outside the influence of the Spill; and
adverse impacts to sediment-dwelling animals near the wellhead and in the direction of oil flow.

4.2.3 Offshore Water Column Fish and Invertebrates

The offshore 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 invertebrates support robust commercial and recreational
fisheries.

Oil and gas released from the wellhead rose to the atmosphere and the surface of the water, and was
transported at depth. Some of the oil volatilized to the atmosphere, dissolved in the water, dispersed
into tiny oil droplets, and adsorbed onto particles in the water. Animals exposed in the water column
include small and large pelagic fish and mollusks, demersal fish that live on or near the bottom of the
ocean, invertebrates, and planktonic organisms.

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. 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. 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 at concentrations associated with mortality to
sensitive aquatic organisms. This indicates that injuries to offshore water column organisms were
widespread, both spatially and in terms of the diversity of organisms and life stages that were affected.

4.2.4 Sea Turtles

There are five species of sea turtles living in the Gulf of Mexico that are listed as threatened or
endangered under the Endangered Species Act: Kemp’s ridley (Lepidochelys kempii), green (Chelonia
mydas), leatherback (Dermochelys coriacea), loggerhead (Caretta caretta) and hawksbill (Eretmochelys
imbricata). Sea turtles nest along beaches throughout the Gulf. Sea turtles were exposed to oil in open
water, and in Sargassum, through consuming oil, by direct contact, and by inhaling 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 blocked
access to turtle nesting beaches and changed their reproductive behavior.

More than 1,000 sea turtles (of all life stages) were found dead in the northern Gulf of Mexico between
April 26, 2010 and December 2011. The Trustees are using a variety of information to evaluate injuries
to sea turtles, including information on exposure, the toxicological effects of oil, veterinary examination
of oiled turtles, and analysis of hatching success. Preliminary findings include:

e More than 500 live or dead oceanic turtles were recovered or collected during attempts to
rescue sea turtles from oiled Sargassum in the summer of 2010. 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 Broad-scale aerial surveys conducted in 2010 indicate that there were tens of thousands of
neritic turtles (life-stages found in coastal waters) exposed to oil within the footprint of surface
oiling; and

e 14,700 hatchling turtles were relocated from the Gulf to the Atlantic coast of Florida to protect
them from potential oil exposure. Although sea turtles typically return to their natal beaches to
reproduce, uncertainty about the timing and location of the imprinting process makes it difficult
to predict whether surviving relocated turtles will return to Atlantic or Gulf beaches to
reproduce.

More than a thousand turtles have been found dead or were captured since the Spill and hundreds of
those were oiled. Sea turtles live for many years (decades) and the full extent of impacts to the five
affected species of sea turtles may not be apparent for many years. The evaluation of impacts to
nesting, oceanic, and neritic turtles is ongoing.

4.2.5 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) and the West Indian
manatee (Trichechus manatus) are listed as endangered under the Endangered Species Act. In addition,
several other species of baleen whales, notably North Atlantic right whales (Eubalaena glacialis), fin
whales (Balaenoptera physalus), humpback whales (Megaptera novaeingliae), and minke whales
(Balaenoptera acutorostrata) may occur in the Gulf of Mexico. Based on life histories and habitat
preferences of these species, and on observations of oil within marine mammal habitats, 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. Preliminary data also indicate the presence of adverse health outcomes resulting from this
exposure. Dolphin health assessments have been conducted over an area from the Mississippi Sound to
Barataria Bay. In 2011 data indicated 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, low blood sugar, and/or symptoms of liver and lung disease. Collection and evaluation of data
relevant to the assessment of the type and magnitude of injury to marine mammals attributable to the
Spill is continuing.

4.2.6 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 vegetation 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 herbaceous mainland 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 vegetative condition. These effects generally
are more pronounced along the highly productive marsh edge. Moreover, shorelines with more
significant oiling tended to experience greater adverse effects. Similar effects were observed in
mangrove habitats.

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 Littorina 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.

4.2.7 Beach Habitat

Beaches are vital both ecologically and economically (Schlacher et al. 2008 and United Nations
Millennium Assessment 2005). Ecologically, beaches provide food sources for numerous shoreline and
migratory birds, invertebrates, and nesting sea turtles and shorebirds. 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).



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 eastern 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 clearly affected biological communities as well. At least 400
miles of oiled beaches also experienced some level of impairment due to response activities.

4.2.8 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, 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, pink, 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 sturgeons (classified as threatened under the 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
2500 sediment samples has revealed the presence of PAHs in many nearshore sediments. Field and
laboratory toxicity studies are being conducted to evaluate the implications of this contamination for
nearshore fish and invertebrates.

Overall, the Trustees’ ongoing 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.

4.2.9 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
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, Poirrier 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.

4.2.10 Oyster Reefs

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). Oyster
reefs 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 are 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 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 over a broad area. Preliminary analyses in 2010 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, especially in areas exposed to very low salinity for an
extended period of time. In 2012, testing of intertidal areas that were affected by the freshwater
diversions, showed a lower abundance of live spat, seed, and market size oysters compared to areas not
affected by diversions.

Oyster eggs, sperm, and larvae were also exposed to oil and 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 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 also 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. Trustees are continuing to evaluate effects of
2010 oiling and associated response activities on Gulf oyster populations.

4.2.11 Birds

The northern Gulf Coast is important to a variety of birds that nest on beaches, mudflats, dunes, bars,
barrier islands, and other nearshore habitats including marshes and mangroves. Breeding species of
regional importance include American oystercatcher, snowy plover and Wilson's plover. The Breton
National Wildlife Refuge off the Louisiana coast supports one of the world’s largest colonies of sandwich
terns. The northern Gulf Coast also supports nearly half of the southeastern population of brown
pelican. The northern Gulf of Mexico is critically important wintering habitat for a variety of migratory
birds. In addition, Gulf Coast marshes are important to many marsh birds, including but not limited to
black rail, clapper rail, king rail, Virginia rail, sora, least bittern, and American bittern. The Gulf Coast also
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supports protected bird species, such as the piping plover, which is federally listed under the ESA. At
least 70 percent of all piping plovers winter on the shores of the Gulf of Mexico.

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 (i.e., 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. Therefore, avian injury can be identified through acute mortality, productivity loss, decline
in reproductive success, sub-lethal effects, and loss of prey resources (including food and habitat for
nest building).

The Spill injured avian resources throughout the Gulf through a variety of mechanisms, including but not
necessarily limited to exposure to oil and/or dispersants, disturbance from response activities, cleaning
in rehabilitation settings, and adverse impacts to bird resources 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 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.

4.2.12 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 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.

The assessment of Spill impacts to recreational use thus far has focused on lost or degraded recreational
use across the Gulf Coast.
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For each broad type of injury, 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 recreation use
including counts of recreational users over time and information on the type of activities in which users
engaged. By comparing recreation 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 use 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 is 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 started 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 publically 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 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.

While analysis of recreational use data is ongoing, preliminary Trustee review indicates that over ten
million recreational user days were lost or otherwise adversely affected by the Spill.

4.3 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 extensive oiling of marsh and beach shorelines from
Texas to the Florida Panhandle. Preliminary results also make clear that the oiling has had significant
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. 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.

Proposed Phase Il ecological projects include measures to protect shorelines and enhance nearshore
productivity in a variety of habitats. These projects include restoration of barrier islands and
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construction of living shorelines, as well as measures to restore oysters, SAVs, and dunes. The ecological
projects represent approximately 63 percent of the Phase Ill program spending. The remaining 37
percent of the Phase Ill budget is devoted to restoration projects aimed at increasing and enhancing
recreational activity in all five affected Gulf States.

Early Restoration reflects the Trustees’ proposal to focus on those injury categories for which the nature
of the adverse impacts are reasonably well understood. Once the Trustees’ Assessment is complete, a
final damage assessment and restoration plan will be developed to address injuries not fully addressed
by the Early Restoration program.
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CHAPTER 5: PROPOSED EARLY RESTORATION PROGRAMMATIC PLAN:
DEVELOPMENT AND EVALUATION OF ALTERNATIVES

This chapter provides information relevant to the programmatic alternatives proposed to address Early
Restoration; the 44 Early Restoration projects being proposed in Phase Ill are presented and discussed in
chapters 7-12. More specifically, this chapter provides information relevant to development of a
reasonable range of programmatic alternatives proposed for continued pursuit of Early Restoration of
injured natural resources and their services under the QOil Pollution Act (OPA) and in accordance with the
Framework Agreement. Under each alternative, the Trustees identify a suite of appropriate Early
Restoration project types. This chapter includes:

1. Adiscussion of the criteria used by the Trustees to develop and evaluate programmatic
alternatives, referred to here as “programmatic criteria”;

2. Descriptions of proposed Early Restoration programmatic alternatives considered by the
Trustees, including a “No Action” alternative; and

3. Identification of the Trustees’ preferred alternative for continued Early Restoration.

As per the NRDA regulations (15 C.F.R. § 990.53(a)(2)), the Trustees consider a reasonable range of
restoration alternatives before identifying their preferred alternative. Those alternatives must be
designed so that, as a package of one or more actions, each restoration alternative would make the
environment and the public whole. Early Restoration for the Spill, however, is only the beginning of the
process to restore natural resources and their services, and therefore is intended to contribute to, but
will not fully meet, the goal of making the public whole.

The Council on Environmental Quality’s (CEQ’s) regulations implementing NEPA also direct agencies to
rigorously explore and objectively evaluate all reasonable alternatives (40 C.F.R. § 1502.14(a)). An
alternative is reasonable if it will achieve the stated purpose and need, restore or enhance the quality of
the human environment, and avoid or minimize any possible adverse effects of the agency’s actions
upon the quality of the human environment (40 C.F.R . § 1500.1(e)—(f). Alternatives are developed
consistent with a range of requirements designed to meet the purpose and need of the proposed action.

For Early Restoration, the Trustees considered both the OPA regulations and the Framework Agreement
in developing requirements to meet the stated purpose and need for the Early Restoration program.
These requirements are referred to in this chapter as “programmatic criteria” which are appropriate for
the development and evaluation of programmatic alternatives. Programmatic criteria are used by the
Trustees to narrow what could be a boundless list of options into a reasonable range of alternatives.

The remainder of this chapter provides information about the Trustees’ process for identifying
programmatic alternatives and their associated project types for continuing Early Restoration,
culminating with the identification of four programmatic alternatives considered by the Trustees.



5.1 Criteria for Developing Programmatic Alternatives

This section describes the suite of programmatic criteria used by the Trustees to develop and evaluate
Early Restoration programmatic alternatives that meet the purpose and need described in chapter 1.
First, in developing programmatic alternatives appropriate for continuing Early Restoration, the Trustees
considered the following criteria found in the OPA regulations at 15 C.F.R. § 990.53(a)(2):

e Whether each alternative is comprised of primary and/or compensatory restoration
components that address one or more specific injury(ies) associated with the incident;

e Whether each alternative is designed so that, as a package of one or more actions, the
alternative would make the environment and public whole;*

e Whether each alternative is technically feasible; and

e Whether each alternative is in accordance with applicable laws, regulations, or permits.

In addition to the criteria identified above, the Trustees found three of the OPA regulations evaluation
standards (15 C.F.R. § 990.54(a) (2)-(4)) particularly suited to serving as programmatic criteria for
evaluating Early Restoration programmatic alternatives:

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;

e The likelihood of success of each alternative; and

e The extent to which each alternative will avoid collateral injury as a result of implementing the
alternative.’

The Framework Agreement and its criteria are important components of the Trustees’ objectives for
Early Restoration, and along with the OPA regulations, were considered in developing programmatic
criteria. Although the Framework Agreement primarily contemplates project specific evaluation the
concepts can be applied to the development of programmatic alternatives. Thus, when evaluating
programmatic alternatives for consistency with framework criteria, the Trustees specifically considered
whether the alternative:

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

e Contributes 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.

! Because Early Restoration will not, by itself, make the environment and the public whole, in Early Restoration planning, the
Trustees consider whether each alternative will contribute to making the environment and public whole.

% This criterion is adapted from the regulatory language, which includes consideration of “the extent to which each alternative
will prevent future injury as a result of the incident.” This adaptation reflects the fact that Early Restoration takes place
concurrently with, rather than after completion of, NRDA activities for this Spill.



The remainder of this chapter focuses on application of the programmatic criteria for development of
the proposed programmatic alternatives, which serve as both the OPA and NEPA reasonable range of
alternatives.

5.2 Programmatic Alternatives and Project Types Development Process

For each alternative, the Trustees considered potential project types with a clear nexus to the injuries
established by injury assessment efforts to date. As noted throughout this document (and in Chapter 4
in particular), the injury assessment process is ongoing. Currently available information indicates the
presence of several types of injuries, and in some cases provides a preliminary indication of the potential
severity and/or magnitude of impact. The Trustees identified Early Restoration project types suited to
address injuries and losses that are currently indicated while the full assessment process continues to
move forward.

In this document, the term “project type” refers to a category that includes restoration approaches with
a comparable objective, using appropriate, established restoration techniques to meet that objective. As
an example, the project type “Create and Improve Wetlands” includes restoration techniques that
improve wetlands by establishing or reestablishing conditions conducive to wetland vegetative growth
and/or by restoring hydrologic function within wetland habitats. Project types are not associated with a
specific geographic location, nor are they limited to projects of a certain size or cost. Each of the project
types has a relationship to one or more of the injury categories discussed in Chapter 4. Based on that
continuing injury assessment, and in consideration of public scoping input, the Trustees developed the
potential restoration project types described in this chapter.

Consistent with the programmatic criteria identified above, for potential project types, the Trustees
considered the extent to which there exist restoration techniques that are (i) commonly applied, (ii) are
well understood, (iii) have demonstrated benefits, (iv) have a high likelihood of successful
implementation, and (v) are otherwise feasible and effective. Under the programmatic criteria, use of
established restoration methods likely to meet the goal of accelerating meaningful restoration of injured
natural resources and their services resulting from the Spill would be favored. Therefore, while a
particular project may have innovative components, the identified programmatic alternatives represent
project types with established restoration methods.

Development of proposed project types builds from the Trustees’ restoration experience and from
public input. Significant regional planning efforts previously have undertaken for restoration in the Gulf
of Mexico, many of which were developed by the Trustee agencies and included extensive public
involvement. The Trustee agencies bring decades of experience and knowledge of the Gulf ecosystem to
the Deepwater Horizon Early Restoration planning effort. Supplementing this internal expertise, the
Trustees are familiar with restoration input from the public, academic, non-governmental and private
sectors, including restoration plans developed by several non-governmental organizations following the
Spill. Development of potential Early Restoration project types identified in the June 4, 2013 Notice of
Intent incorporated experience from these prior and ongoing restoration efforts to develop potential
project types available for public consideration and input during the scoping period.

Specifically, beginning with the NOI, the Trustees sought input and involvement from the public to help
define the issues and alternatives that should be examined in this document. Through the scoping



process, which included both meetings and opportunities for written comment, the public commented
on the potential project types and provided general comment on the level of emphasis between
ecological projects and recreational use projects. These inputs helped in the further development of the
Early Restoration project types proposed here, as well as informing the structure of the programmatic
alternatives.

Within the construct identified above, the Trustees developed the set of project types for inclusion in
Early Restoration programmatic alternatives, consistent with the desire to seek a diverse set of projects
providing benefits to a broad array of potentially injured resources.” Ultimately, this process resulted in
the inclusion of twelve project types in programmatic alternatives evaluated for Early Restoration in this
document, 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 WNE

Restore and Protect Sea Turtles

=
o

. Enhance Public Access to Natural Resources for Recreational Use

[y
[N

. Enhance Recreational Experiences

[E
N

. Promote Environmental and Cultural Stewardship, Education and Outreach

Additional project types were considered by the Trustees, but not evaluated in detail in this DPEIS
because at this time, the Trustees do not consider them appropriate for Early Restoration. For example,
while the Trustees are concerned about and continue to evaluate potential Spill-related injuries to
marine mammals and to components of the deep benthic environment (e.g., deep sea corals,
mesophotic reefs and deep soft bottom sediment habitat), additional time and effort is needed to
identify appropriate, reliable restoration methods. More specifically, as raised in the scoping process,
there was interest from some of the public to see an increased focus in Early Restoration on marine
resources. Project types that address marine resources (e.g., restore and protect finfish and shellfish)
are included in the alternatives described below. However, certain other marine resources are not yet a
focus for Early Restoration alternatives. This approach is consistent with the Trustees’ consideration to
focus on types of projects that: (1) address injuries that are reasonably well understood; and (2) with

® The discussion of project type names, descriptions, and resources benefitted for purposes of developing and evaluating these
programmatic alternatives are not necessarily indicative of NRD offsets agreed upon with BP for any particular project pursuant
to the Framework Agreement. Offset types and their relationship to the specific projects proposed in this DERP are described in
Chapters 7-12 of this document. Future proposed projects, even if similar to those proposed herein or within the same project
type, may bear different proposed NRD offsets.



which the Trustees have significant experience, and allows the Trustees to predict costs and likely
success with a relatively high degree of confidence.

The Trustees continue to evaluate the appropriateness of other potential project types for Early
Restoration using new data and/or analysis, public input, Early Restoration experience, and other
relevant information. If any “new” project types are proposed by the Trustees for inclusion in the Early
Restoration process in the future, they would be subject to Trustee OPA and NEPA review, public review
and comment on related documentation, Trustee consideration of public comments and, if applicable,
finalization.

The Trustees are considering and evaluating the following four programmatic alternatives and their
associated project types in this document:

No Action (i.e., no additional Early Restoration at this time);
Contribute to Restoring Habitats and Living Coastal and Marine Resources (project types 1-9
above);

3. Contribute to Providing and Enhancing Recreational Opportunities (project types 10-12 above);
and

4. Contribute to Restoring Habitats, Living Coastal and Marine Resources, and Contribute to
Providing and Enhancing Recreational Opportunities (project types 1-12 above).

Each programmatic alternative has a different grouping of project types that fit within its description.
The Trustees believe that these alternatives are consistent with relevant programmatic criteria and
provide a reasonable range for consideration and evaluation that is inclusive of all twelve project types.
These alternatives are responsive to a theme that emerged during scoping. Numerous comments
requested that Trustees focus on only ecological project types, e.g., habitat and living coastal and
marine resources, for the remainder of Early Restoration. Other commenters requested focus only on
recreational use project types; other commenters requested that Trustees focus across both areas.

5.2.1 Relationship Between Programmatic Alternatives and Proposed Projects

Of the 4 alternatives, the 3 programmatic action alternatives represent 3 different ranges of project
types for continuing Early Restoration, and reflect whether Early Restoration would focus within the
available funding on ecological project types (habitats and living and coastal marine resources),
recreational use project types, or allow for consideration of both ecological and recreational use project
types. The ultimately selected programmatic alternative will guide the types of projects that align with
the Early Restoration program and are therefore appropriate to consider for potential implementation.

Specific to Phase lll of Early Restoration, the selected programmatic alternative will define which of the
44 projects described in this document would be considered for individual decision. If Alternative 2 or 3
became preferred then 9 or 35 of projects respectively would be appropriate to consider for Phase lll. If
Alternative 4 remains preferred, each of the 44 individual projects would be considered for



implementation in Phase lll. Future phases of Early Restoration would likewise identify and propose
projects pursuant to the selected programmatic alternative. Under any programmatic alternative, a
given project is individually evaluated under both OPA and NEPA, and the Trustees’ decision of whether
to proceed (action) or not proceed (no action) for that individual project is independent of the other
projects. The number of projects ultimately selected for action in Phase lll does not affect the Trustees’
construct of a programmatic alternative.

5.3 Proposed Alternatives

5.3.1  Alternative 1: No Action (No Additional Early Restoration)

Both OPA and NEPA require the evaluation of the considered actions against a No Action alternative. For
Early Restoration, the No Action alternative means that the Trustees would not pursue any additional
Early Restoration actions at this time. Choosing this alternative would not preclude continued
development of the Damage Assessment and Restoration Plan (DARP) and supporting PEIS, but no
further implementation of Early Restoration would occur. The OPA regulations call for the evaluation of
a natural recovery alternative in which no human intervention would be taken to directly restore injured
natural resources and services to baseline (15 C.F.R. § 990.53(b)(2)). Early Restoration Offsets will be
applied to the final injury claim, and it is not within the scope of this action to evaluate the long-term
appropriateness of natural recovery for any particularly injury category. Analysis of each injury category
and determination of whether to allow natural recovery or to undertake restoration will be presented in
the DARP and supporting PEIS.

5.3.2  Alternative 1: Consistency with Programmatic Evaluation Criteria

The No Action Alternative is the only alternative that must be analyzed in an EIS that does not respond
to the purpose and need for the action (National Environmental Policy Act Handbook, Handbook H-
1790-1, U.S. Department of Interior, Bureau of Land Management). This alternative is not consistent
with the programmatic criteria as no additional Early Restoration would be conducted at this time.

5.3.3  Alternative 2: Contribute to Restoring Habitats and Living Coastal and Marine
Resources
Under Alternative 2, the Trustees would focus on pursuing Early Restoration project types and
associated specific projects that contribute to initial restoration and protection of certain habitats and
living coastal and marine resources. Nine project types are included in this alternative. A short
description is provided of each project type, including examples of restoration techniques appropriate
for each project type. These examples do not represent the full suite of techniques available to perform
a given project, as numerous variables can affect project logistics.

In discussing project types and specific techniques, the Trustees recognize that that appropriate factors
should be incorporated into project engineering and design to facilitate the realization of project goals

and minimize the possibility of undesired outcomes. As part of project design and implementation, the
Trustees will monitor the success of the applied restoration techniques.



5.3.3.1 Create and Improve Wetlands

This project type involves creating or improving wetlands by establishing or reestablishing conditions
conducive to wetland vegetative growth and by restoring hydrologic function within wetland habitats.
Appropriate restoration techniques for this project type include but are not limited to:

Create or enhance wetlands through placement of dredged material in shallow water bodies
Replant vegetation via propagation and/or transplanting
Restore hydrologic connections to enhance coastal habitats

e

Backfill canals including drainage canals, access canals established for petrochemical
development and canals constructed for other purposes (i.e., recreational and residential uses)

Create wetlands through placement of dredged material in shallow water bodies. Wetland
enhancement using sediment placement can be accomplished in several ways. For example, sediment
can be deposited in thin layers to increase the elevation of degraded wetlands to within the intertidal
range, as has been done across the Gulf. Sediment placement can be used to stabilize eroding natural
wetland shorelines, including in combination with engineered breakwaters, or to nourish subsiding
wetlands. Dewatered sediment can also be used to construct erosion barriers that reduce loss of
wetland acreage and aid in restoring a degraded wetland. Appropriate borrow sources would be
evaluated on a project specific level.

Marsh creation using sediment would be designed to contribute to a diversity of open water and marsh
edge habitat into the marsh complex. Marsh edge is a vital microhabitat that is heavily utilized by
shrimp, crabs, and several fish species.

Replant vegetation via propagation and/or transplanting. In addition to placing sediment, restoration
can include re-vegetation. Wetland plants can establish naturally or can be planted. Planting vegetation
in marsh and mangrove habitat can reestablish the native plant community and stabilize marsh
sediments to maintain the integrity of the marsh platform. Vegetation can be planted in areas to help
new restoration become functional faster, or help degrading areas recover from disturbances.

Restore hydrologic connections to enhance coastal habitats. Wetland restoration can include restoring
or enhancing natural tidal and freshwater flow regimes in estuarine and coastal transitional landscapes
and adjacent watersheds (including the restoration or maintenance of salinity gradients across
freshwater, intermediate, brackish, marine, and hypersaline systems). Techniques could include the
following: filling, reshaping and re-contouring drainageways to restore hydrology, wetland and/or
sedimentary functions; removing blockages, breaching dikes, levees, and spoil banks; and constructing,
enlarging, or repairing malfunctioning conveyances (e.g., culverts, bridges, etc.). These modifications can
support the restoration of native wetland vegetation composition and cover, and improve connectivity
between habitats.

Backfill canals including drainage canals, access canals established for petrochemical development
and canals constructed for other purposes (i.e. recreational and residential uses). Wetlands can also be
created or restored by filling in abandoned canals and other channelized waterways with dredged or
spoil sediments and replanting with appropriate material. Access canals from abandoned oil and gas
exploration and residential sites as well as other channelized waterways have become conduits for the



introduction of salt water into previously freshwater or brackish-water marshes. Dead-end canals often
result in degraded water quality due to a lack of tidal flushing, and the canals expose formerly protected
marshes and transitional coastal wetlands to erosive wind, wave and boat wake energy. A potential
cost-effective source of material for backfilling access canals would be existing spoil banks adjacent to
these canals. Reducing the number and extent of artificial spoil banks may also provide the added
benefit of restoring hydrology, for example, in circumstances where spoil banks have altered natural
sheet flow.

5.3.3.2 Protect Shorelines and Reduce Erosion

This project type involves developing shore protection systems to slow or prevent erosion. Shorelines
maintain the integrity of natural coastal systems by providing a break or buffer to wave and current
energy and are important transitional habitats. Shore protection systems are designed to protect and
retain shorelines and landward areas. Appropriate restoration techniques for this project type include
but are not limited to:

1. Construct breakwaters on/or adjacent to shoreline
2. Construct living shorelines

Construct breakwaters on/or adjacent to shoreline. When used for shore protection, breakwaters are
usually built either on or adjacent to the shoreline and are typically oriented parallel to the shore.
Breakwaters are designed to break waves or reduce wave action landward of the structure. Depending
on their design, breakwaters attenuate wave energy by dissipating, reflecting, or changing the refraction
and diffraction patterns of incoming waves. The resulting reduction in wave energy arriving at the
shoreline tends to decrease the ability of waves to entrain and transport sediment, thereby decreasing
erosion at the shoreline. Breakwaters can extend above the water or be submerged, fully or partially,
where they function as reefs or sills. Breakwaters can be solid or porous, and have vertical or sloping
faces, and can be continuous or segmented.

Construct living shorelines. Constructing breakwaters can induce sediment deposition, and provide
shelter for wetland plants and shoreline habitats to counter shoreline erosion and loss. This technique
may include living shoreline features such as the incorporation of oyster shell in the construction of
breakwaters. As with breakwaters described above, living shorelines are designed to induce sediment
deposition, and provide shelter for wetland plants and shoreline habitats to counter shoreline erosion
and loss. Living shorelines use a variety of stabilization and habitat restoration techniques that span
several habitat zones and utilize a variety of structural and organic materials. As noted above, oyster
shell can be used in living shoreline projects as a substitute for or in addition to stone rip-rap to create
hybrid structures that increase habitat diversity. In addition, created wetlands can be constructed on the
shoreline side of breakwaters. Subtidal reef restoration, intertidal oyster restoration and oyster
escarpments may also be appropriate depending on shoreline conditions and depths.

5.3.3.3 Restore Barrier Islands and Beaches
This project type involves restoring barrier islands and beaches which provide important coastal habitat.
Appropriate restoration techniques for this project type include but are not limited to:

1. Re-nourish beaches through sediment addition



Restore dune and beach systems through the use of passive techniques to trap sand
Restore barrier islands via placement of dredged sediments
Plant vegetation on dunes and back-barrier marsh
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Construction of groins, breakwaters, or sediment by-pass structures

Re-nourish beaches through sediment addition. Beach re-nourishment or replenishment involves the
placement of suitable material from sources outside the natural sources of sediment for the eroding
beach. Sediment is typically taken from a borrow site where the physical and chemical sediment
characteristics closely match those at the restoration site. Identification of suitable borrow material is
crucial, including consideration of sediment color, grain size, and other characteristics. These factors are
important because introducing different sediment characteristics could negatively impact aesthetics,
erosion potential and general use by shoreline fauna as well as decrease the lifespan of the re-nourished
beach.

Restore dune and beach systems through the use of passive techniques to trap sand. Passive
techniques can be used to trap sand transported by winds and waves to restore dune and beach
systems. Passive restoration techniques could include, but are not limited to, placement of sand fencing,
hay bales, and recycled Christmas trees, or planting native dune vegetation to capture sand.

Restore barrier islands via placement of dredged sediments. Restoration involving the placement of
dredged sediments can stabilize, maintain, and restore degraded beach, dune, and back-barrier marsh
habitats on existing barrier islands. Sediments used for restoration can be obtained by beneficially using
dredged material from navigation channels or by accessing material from approved borrow areas.
Dredged material should closely match the chemical and physical characteristics of sediment at the
restoration site and target borrow areas should be within reasonable proximity to suitable sites for
sediment placement. Among other factors, local hydrodynamics and sediment deposition processes
should be carefully monitored and modeled prior to implementation of this technique.

Plant vegetation on dunes and back-barrier marsh. Planting vegetation on dunes and in back-barrier
marshes can restore the plant community and provide additional habitat and foraging area for shoreline
organisms. Vegetative root structure can stabilize marsh and beach sediments, and contribute to the
stability of the shoreline by helping to reduce erosion and encouraging sediment deposition. Planting
vegetation can also contribute to the ecosystem function of dunes and back-barrier marshes, providing
habitat for fish and invertebrates, birds, and other shoreline wildlife.

Construction of groins, breakwaters, or sediment by-pass structures. In addition to beach re-
nourishment, construction of engineered structures such as breakwaters, groins and sediment by-pass
methods can be used to decrease erosion of engineered beaches. These structures can increase the life
span of re-nourished beaches near passes, inlets, or in areas where erosion rates are high and where
sediment supply is limited.

5.3.3.4 Restore and Protect Submerged Aquatic Vegetation
This project type involves restoring submerged aquatic vegetation (SAV) beds using one or more
techniques including re-vegetation and protection of SAV with buoys, signage, and/or other protective



measures. These techniques are often used in combination. Appropriate restoration techniques for this
project type include but are not limited to:

Backfill scars with sediment

Re-vegetate SAV beds via propagation and/or transplanting

Enhance SAV beds through nutrient addition

Protect SAV beds with buoys, signage, and/or other protective measures
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Backfill scars with sediment. SAV beds are often injured by motorized boat propellers, with the two
primary means of damage observed as linear scars and blowholes. Scar injuries are formed by the
dredging effect of the turning propeller, or occasionally the vessel’s hull, as the boat travels over a
shallow bank. Blowholes are depressions formed from the concentrated force of propeller wash as a
vessel attempts to power off a shallow SAV bed. Once injury occurs, rising and falling tides, wind, waves,
vessel wakes or currents can expand scars and blowholes into adjacent, intact SAV. Backfilling blowholes
or propeller scars with native fill (i.e., local sediment) is a rapid way of returning the seafloor to its
original elevation and grade. The focus of this restoration action is to stabilize the substrate as soon as
possible to prevent further deterioration of the SAV bed as a result of erosion, and prepare the area for
re-colonization by neighboring or transplanted SAV.

Re-vegetate SAV beds via propagation and/or transplanting. SAV beds can be re-vegetated through
transplanting whole plants or plugs. Transplanting whole plants (either cultivated or taken from donor
beds) requires each plant to be planted by hand. Planting with plugs (uses tubes to secure plants with
surrounding sediment and rhizomes intact) helps anchor the new transplant to the sediment until the
roots take hold.

Enhance SAV beds through nutrient addition. Nutrients can be added to SAV beds via the use of bird
stakes or fertilizer spikes to enhance regrowth in SAV bed blowholes or in smaller areas in need of
restoration or enhancement. While many coastal areas suffer from high levels of nitrogen loading from
nonpoint sources, these diffuse nutrients are not as effective in fostering SAV recovery as nutrient input
from “bird stakes”. This method of fertilization utilizes the nutrient composition of bird feces deposited
from birds resting on stakes and is effective in facilitating the colonization of SAV in some areas and/or
promoting faster growth of transplants. This technique has been tested and found to be effective for
areas in Florida where nutrient limitation is impairing seagrass growth.

Protect SAV beds with buoys, signage, and/or other protective measures. Using protective measures
can help ensure that existing or restored SAV beds are not damaged through boating or other activities
that take place around SAV beds. Protective measures could include buoys and signage or other
educational campaign efforts.

5.3.3.5 Conserve Habitat

This project type involves identifying, protecting, managing, and restoring habitat areas or land parcels
to complement and advance the goals of coastal management, habitat conservation, and ecosystem
restoration. Areas could be nominated for conservation based on their potential for loss or degradation,
their ability to protect or buffer wetlands, their contributions to restoring ecosystems and other
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significant coastal habitats, to creating connections between protected areas, and/or to reducing coastal
water pollution. Appropriate restoration techniques for this project type include but are not limited to:

1. Conserve habitat through fee title acquisition
2. Conserve habitat through property use restrictions and/or management
3. Conserve, manage and restore habitat that is being acquired or is currently under protection.

Conserve habitat through fee title acquisition. The Department of the Interior has the authority to use
Eminent Domain to acquire lands and interests for the public good. However, the Department will not
exercise this authority to implement Early Restoration projects in relation to the Spill. Acquisition of a
land parcel would require voluntary participation by landowners who were willing to sell their land.
Successful negotiations would result in land acquisition by the appropriate State or Federal land
management agency, accredited land trust, land protection organizations or other qualified non-
government organizations. Once areas are acquired, management plans are often developed and
implemented to enhance their conservation value.

Conserve habitat through property use restrictions and/or management. In addition to acquisition
through fee title, habitat can be protected through the acquisition of lesser property interests and the
enactment of voluntary use restrictions. For example, a conservation easement is a legally enforceable
agreement between a property owner and a land trust (or other land protection organization) or
government agency for the purposes of land preservation and conservation. Land subject to a
conservation easement may remain in private ownership; however, a conservation easement would
restrict development and certain uses on the property. Regardless of the vehicle used to conserve,
acquire, restore, or manage land, the benefits and potential impacts are site and project-specific
depending on the type of habitat and resources present.

Conserve, manage, and restore habitat that is being acquired or is currently under protection.
Management plans are often developed and implemented to enhance the conservation value of
acquired parcels or parcels under protection. Management plans could provide for habitat management
or restoration activities in conservation areas to maintain or enhance habitat quality or ecosystem
condition; they could also include public access or amenities, or controls on public access. Such plans
would identify system modifications that could enhance habitat quality or ecosystem condition, and
could consider how multiple protected land parcels can be jointly managed to support multiple life
stages of a species or improve the overall condition of a receiving water body.

Conservation, restoration and management approaches identified in plans might include altering land
cover or land management, such as reforestation, fire management, removing invasive plant species or
eliminating artificial water diversions or use of water diversions to establish the restored hydrologic
condition.

5.3.3.6 Restore Oysters

This project type involves restoring or creating oyster reefs to enhance or expand available intertidal or
subtidal oyster reef habitat. Appropriate restoration techniques for this project type include but are not
limited to:
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1. Restore or create oyster reefs through placement of natural or other appropriate materials
2. Enhance oyster production through cultch placement, relay, or cultivation

Restore or create oyster reefs through placement of natural or permissible materials. Oyster reef
restoration has been demonstrated to be successful; however, careful project siting is crucial. Projects
need to consider basic factors such as suitable substrate, remains of previous oyster reefs, adequate
spat set, fouling organisms, currents, predation rates, disease prevalence and intensity, salinity ranges,
and tidal elevation. In addition, substrate should be at an appropriate depth to allow for optimal oyster
growth and development. The reef location should also have sufficient tidal flushing to provide ample
food for oysters. Reefs constructed with natural material (e.g., oyster or other bivalve shells) provide the
texture and chemical cues that attract oyster larvae and increase recruitment. However, oyster shell is
often expensive and is not always available in large quantities at an economically feasible scenario to
build reefs. Other material, such as limestone, concrete, and engineered structures can also be used to
create or enhance reefs.

Commercial oysters are harvested from sub-tidal areas, but intertidal oysters are believed to be
important as a source of larvae to maintain populations of both intertidal and sub-tidal oysters. Not all
oyster reef creation projects are for the purpose of harvest. Oyster restoration may include placement
of oyster cultch material near on exposed shorelines to establish or reestablish intertidal oyster reef and
enhance or increase secondary productivity.

Enhance oyster production through cultch placement, relay, or cultivation. Oyster production can be
enhanced through placement of cultch materials, relay/relocation, or cultivation. Cultch material
consists of limestone rock, crushed concrete, oyster shell and other similar material that, when placed in
oyster spawning areas, provides a substrate on which free floating oyster larvae can attach and grow
into oysters. In the case of projects to relocate reefs, cultch material including live oysters would be
harvested from areas with unsuitable or poor habitat conditions and placed in other areas with more
optimal conditions for growth. Suitable areas generally have strong bottom currents in bay bottoms and
intertidal and subtidal areas. In the case of projects intended to expose suitable substrate for oyster
recruitment, existing oyster reef substrate would be “turned over” using bagless oyster dredges to
expose suitable surfaces and enhance spat set.

5.3.3.7 Restore and Protect Finfish and Shellfish

This project type would restore and protect finfish by encouraging changes in fisheries efforts and gear,
and removing fishing-related debris from aquatic environments. For example, gear modifications that
reduce direct and bycatch-related fishing mortality can be effective and practical approaches to
restoring populations of recreational, commercial and non-target species. Appropriate restoration
techniques for this project type include but are not limited to:

1. Provide incentives for a voluntary, temporary reduction in commercial fishing effort
2. Provide incentives for voluntary use of technological innovations
3. Remove debris from freshwater, estuarine, marine, and/or critical habitats

Two of these techniques provide incentives to temporarily reduce fishing effort and modify fishing gear.
The approaches to reducing fishing mortality described are similar to those used in fisheries
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management. They differ in that they could be implemented by means of (1) remunerative contracts
with commercial fishers to voluntarily reduce fishing effort or the catch of specific species, at least
temporarily; and (2) incentives and training for commercial fishers to adopt tools and methods to
reduce release mortality. There are several different fisheries that would be appropriate for these
techniques, such as the pelagic longline fishery.

Provide incentives for voluntary, temporary reduction in commercial fishing effort. One technique
involves voluntarily setting aside some fraction of the catch, catch limit, or individual fishing quota for
conservation. The reduction in fishing effort would be for a specified period of time and would
compensate fishers at fair market value for leaving fish in the water. Compensation details (price,
allocation, etc.) and assurance methods would need to be determined, but this type of technique would
result in a reduction in fishing mortality, allowing the population that the fishery targets, as well as
bycatch species, to be restored more rapidly.

Provide incentives for voluntary use of technological innovations. This restoration approach could
involve providing incentives for fishing vessel owners and operators to voluntarily modify fishing gear or
practices to reduce fishing and bycatch mortality. Gear modifications can help target specific size classes
of fish for harvest in an effort to protect adults or juveniles and increase survival of non-targeted
bycatch returned to the water.

Remove debris from freshwater, estuarine, marine, and critical habitats. Finfish and shellfish
restoration could also include the removal of debris from marine, estuarine, and freshwater
environments that may trap, hook and entangle species. There are multiple sources of marine debris,
including fishing gear lost from commercial fishing vessels, recreational boats, and shore-fishing
activities. Removal of derelict fishing gear consisting of nets, lines, crab pots, shrimp nets, and other
recreational or commercial fishing equipment that has been lost, abandoned, or discarded in the aquatic
environment helps prevent unintentional mortalities.

5.3.3.8 Restore and Protect Birds
This project type involves protecting bird populations by reducing mortality and directly restoring
habitat. Appropriate restoration techniques for this project type include but are not limited to:

1. Protect bird nests and nesting habitat, and control predators
Prevent and control invasive species
Create/enhance bird nesting and/or foraging habitat

Protect bird habitats including nests and nesting habitat, and control predators. Protecting bird
habitats including nests and nesting habitat can be accomplished through the use of exclusion devices,
vegetated buffers, or distance buffers. One of the most common methods for minimizing disturbance to
birds is to create buffer zones between human activities and bird areas. Buffer areas minimize visual and
auditory impacts associated with human activities near nest sites. Buffer distances would be determined
for a particular species or activity relative to the type of activity occurring such as intensity of activity,
time of year, and sensitivity of the species. Seasonal restrictions could be implemented to decrease
stress on the birds from the courtship period through fledging of young.
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Protecting bird habitats including nests and nesting habitat is important for ensuring the viability of bird
populations. Loss of a breeding season and the recruitment of young into the population can result in
the gradual decline of a population and can contribute to the decline of a species over the long-term,
particularly for range or habitat-restricted species or subspecies. Ground-nesting birds, their eggs, and
nestlings are especially vulnerable.

Predation can be a substantial factor when nest sites or colonies are located in habitat that does not
afford adequate protection. There are several options for removing or excluding predator threats to
nesting birds. Predator control by non-lethal (e.g., exclusionary fencing, live-trapping) and lethal
methods consistent with current management practices could be implemented at the discretion of the
land-managing agencies based on their evaluation of necessity and feasibility. Non-lethal management
of predators on ground-nesting or colonial wading bird species could use techniques that exclude
predators from a single nest or from the entire area surrounding a colony. Methods also include baiting,
trapping, or hunting, and exclusionary fencing to lessen numbers of undesired wildlife species. These
methods help to minimize disturbances associated with human activities and predators that can result in
reduced mortality. In addition to predator exclusion or removal, there are other options for minimizing
disturbances to nesting birds.

Prevent and control invasive species. Restoration can also focus on removing invasive species that
negatively impact bird habitat. There are several methods used to manage land-based or terrestrial
invasive species. For plants, these methods include cutting, application of pesticides or herbicides, and
biological control to manage plant species.

Create/enhance bird nesting, foraging, and/or other important habitat. Restoration can also focus on
creating or enhancing habitat. Creation of habitat can include physical construction of new nesting
and/or foraging habitat such as barrier islands and beaches or herbaceous wetlands. Enhancement of
habitat can include physical changes to improve nesting and/or foraging habitat such as replanting
shoreline vegetation or rotovating (plowing) to remove vegetation for a limited time for certain species.

5.3.3.9 Restore and Protect Sea Turtles

This project type involves restoring and protecting sea turtles through activities that enhance sea turtle
habitat, increase the survival of sea turtles at various life stages, or both. Appropriate restoration
techniques for this project type include those restoration actions outlined in the Recovery Plans’ for
each of the impacted Gulf sea turtle species and may include but are not limited to the following
restoration examples:

Improve nesting beaches
Protect and conserve nesting beaches
Expand existing stranding networks and rehabilitation capabilities

il e

Enhance compliance monitoring through gear monitoring team coordination and enhanced
observer monitoring

* http://www.nmfs.noaa.gov/pr/recovery/plans.htm#turtles
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5. Enhance training and outreach for enforcement personnel to improve expertise in compliance
requirements and increased enforcement activities

Improve nesting beaches. The nesting success of sea turtles can be improved by identifying and
reducing ongoing threats at nesting sites and protecting and enhancing those nesting sites through
threat reduction. Restoration actions that may reduce threats from anthropogenic or natural causes
may include ecologically-based predator control or nest relocation where threats cannot be mitigated by
other measures. Potential enhancements of nesting sites include, use of turtle-friendly lighting,
monitoring, outreach, and education. Education and outreach along with turtle-friendly lighting projects
would reduce human light sources, minimizing the potential for hatchlings to become disoriented and
increasing the number of hatchlings reaching the water. Nest protection measures that enhance nesting
beaches, include identifying, marking and monitoring nesting. Nest detection and enhancement would
reduce the potential for predation of eggs, and protect nest sites from human use that could cause harm
or destruction of nests. Greater monitoring of nests could improve hatchling survival and result in a
higher number of sea turtles surviving to adulthood and reproductive life stages.

Protect and conserve nesting beaches. Many nesting beaches are under threat of development. The
protection and conservation of nesting beaches could include purchasing beach-front properties. As sea-
levels rise, nesting habitats will become pinched between upland development and the sea. Land
purchases could extend the life of nesting beaches by giving the beach/dune system room to migrate
landward in response to erosion and sea-level rise.

Expand existing stranding networks and rehabilitation capabilities. Sea turtle restoration could also
focus on improving the ability of experts and trained personnel to respond to strandings of sea turtles by
expanding stranding networks and rehabilitation capabilities.

Reducing response times to live and dead stranded turtles, increasing assessment efforts to determine
mortality sources, and expanding capacity to respond to unusual stranding events would all potentially
help turtles. Funding of additional training and responders, as well as for supplies, equipment, data
management needs, necropsies, and facilities would increase programmatic capabilities and ultimately
increase the number of successfully rehabilitated turtles returned to the Gulf. Achieving this goal could
also require additional facilities for stranding and rehabilitation operations and equipment storage as
well as providing support for mobile response units to triage and stabilize turtles. Mobile units increase
the changes of survivorship and are one of the most often called for resources in cold-stunning events.

Enhance compliance monitoring through gear monitoring team coordination and enhanced observer
monitoring. Increases in coordination of gear monitoring teams with other State and Federal agencies in
order to avoid duplication of effort, and to allow teams to identify and target areas that are not
presently receiving adequate monitoring, could also be part of sea turtle restoration. Courtesy dockside
and at-sea inspections by gear specialists would be implemented to provide information on gear
requirements and best-use methods. This technique would also provide the training for and increase the
number of observers and observer coverage dedicated to specifically designed sea turtle bycatch
monitoring. At-sea and dockside inspections by NOAA Fisheries Service gear specialists and marine law
enforcement personnel continue to be the most effective means of sustaining compliance with turtle
excluder device regulations. Observers and gear monitoring teams provide important information on
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protected species interactions with fishing activities, which helps to improve management decisions for
protecting and recovering populations. This effort has been shown to be the most effective method of
reaching the fishing industry with information on regulated gear requirements and best-use methods
(DOC et al. 2011)°.

Enhance training and outreach for enforcement personnel to improve expertise in compliance
requirements and increased enforcement activities. Training and education could include developing
and implementing a State-led Gulf-wide program for enforcement officers to enhance their knowledge
and compliance with existing requirements. This technique could include additional money for gas and
maintenance of boats to support appropriate increased enforcement activities as well as hiring
additional State enforcement personnel. This would support efforts to reduce the sea turtle bycatch
mortality in the shrimp trawl or other fisheries across the Gulf. In addition, this could support efforts by
local governments to enforce lighting ordinances in beachfront areas.

5.3.4  Alternative 2: Consistency with Programmatic Evaluation Criteria
Alternative 2 is consistent with the programmatic criteria identified in this chapter (Section 5.2), for

reasons summarized below:

e The alternative addresses several injuries associated with the incident, by incorporating nine
restoration project types that contribute to restoration and/or protection of certain habitats
and living coastal and marine resources injured due to the Spill;

e Although natural resource damage assessment activities are ongoing, information available to
date indicates that projects within identified categories would help offset injuries to habitats
and living coastal and marine resources injured due to the Spill, thereby contributing to the
Trustee goal of making the environment and the public whole;

e Asdescribed throughout the preceding section of this document, there are multiple, well-
established, commonly utilized techniques available for undertaking projects within Alternative
2. Project types that are technically feasible, have a high likelihood of success and can be
implemented in conformance with applicable laws, regulations and permits are available; and

® United States Department of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries
Service. 2011. Annual Report to Congress on the Bycatch Reduction Engineering Program. Website accessed on January 3, 2012:
http://www.nmfs.noaa.gov/by_catch/docs/brep_final_2011.pdf.
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e As described in Chapter 6 of this document, the Trustees have carefully considered the potential
beneficial and adverse impacts of Alternative 2 project types, and based on that evaluation find
that implementation of this Alternative would reasonably limit the potential for collateral
injury(ies).

This alternative meets the purpose and need for Early Restoration described in Chapter 1. This
programmatic alternative allows the Trustees to consider 9 of the 44 projects described in Chapters 7-12
as the projects proposed for implementation in Phase ll. All projects are subject to individual review
under OPA, NEPA and other statutes and ultimately to individual decision by the Trustees whether to
proceed or not proceed with selection of a given project. If this alternative were selected, projects
identified to propose in any specific restoration planning phases (inclusive of Phase Ill) would focus on,
and be limited to, projects restoring for habitats and living and coastal marine resources.
Correspondingly, if all of the available Early Restoration funding is expended, relatively more Offsets for
habitat and living and coastal marine resources would be established by Early Restoration when
compared to alternatives 3 and 4. All accounting for Early Restoration Offsets as credits for injury would
be conducted in the final natural resources damage claim.

5.3.5  Alternative 3: Contribute to Providing and Enhancing Recreational Opportunities
Under Alternative 3, the Trustees would focus on pursuing Early Restoration project types and
associated specific projects that contribute to providing and enhancing recreational uses lost as a result
of the Deepwater Horizon oil spill. Three project types are included in this alternative. A short
description is provided of each project type, including examples of restoration techniques appropriate
for each project type.

5.3.5.1 Enhance Public Access to Natural Resources for Recreational Use

This project type involves creating new or improved access to natural resources for recreational
purposes. Despite the popularity of coastal recreation, the public’s ability to take advantage of such
opportunities can be limited by a lack of access points and/or access infrastructure. Moreover, well-
planned public access may help protect natural areas that would otherwise be used as informal access
points. Enhanced public access will provide more opportunities for the public to engage in coastal
recreational activities such as swimming, boating, fishing, bird watching, beach walking, and
photography. Appropriate restoration techniques for this project type include but are not limited to:

1. Improving access to natural resources for recreational use through the construction or
enhancement of infrastructure; and

2. Purchase of access rights, easements, and/or property to increase access to resources for
recreational purposes.

Improving access to natural resources for recreational use through the construction or enhancement
of infrastructure. Access to recreational areas can be improved by enhancing or constructing
infrastructure (e.g., boat ramps, piers, boardwalks, dune crossovers, camp sites, or other lodging,
educational/interpretive spaces, navigational channel improvements/dredging, safe harbors,
navigational aids, ferry service, rebuilding of previously lost facilities, promenades, trails, roads and
bridges to access natural resources, and marina pump out stations). Improved public access could also
be accomplished by providing or improving water access in publicly owned areas (parks, marinas). This
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might also increase boating safety. The construction and operation of boat ramps, piers, or other
infrastructure could occur on publicly-owned lands. Larger-scale infrastructure improvements like a
ferry service or the construction or improvement of roads and bridges could also serve to improve
access to natural resources.

Purchase of access rights, easements, and/or property in areas to increase access to resources for
recreational purposes. In some parts of the Gulf, access to shoreline and/or water-based recreational
opportunities is limited by the availability of public access points. The targeted purchase of easements,
access rights and/or fee simple ownership of property from willing sellers, can provide new access
points for public recreational use.

The Department of the Interior has the authority to use Eminent Domain to acquire lands and interests
for the public good. However, the Department will not exercise this authority to implement Early
Restoration projects in relation to the Spill. Preservation of habitats through acquisition of land or
easements will only be from willing sellers or participants. Landowners will be under no obligation to sell
to any of the governments associated with the Trustees. Neighbors adjacent to land purchased to gain
access to resources under this restoration plan will retain all of their current rights to their land. The
government agencies are required to pay fair market value for land purchased. Fair market value will be
determined through established appraisal procedures. Where land is occupied, relocation assistance
may be available.

5.3.5.2 Enhance Recreational Experiences

This project type involves enhancing the public’s recreational experiences. The experience of
recreational activities like swimming, boating, diving, bird watching, beach going and fishing can vary
depending on the appearance and functional condition of the surrounding environment in which they
occur. Appropriate restoration techniques approaches for this project type include but are not limited
to:

Re-nourish beaches through sediment addition

Place stone, concrete, or permissible materials to create artificial reef structures
Construction to enhance recreational experiences.

Enhance recreational fishing opportunities through aquaculture

vk wnN e

Reduce and remove land-based debris

Re-nourish beaches through sediment addition. Recreational activities on beaches can be enhanced
when beach conditions are improved through the addition of appropriate sediment. Beach re-
nourishment or replenishment involves the placement of suitable material from sources outside the
natural sources of sediment for the eroding beach. The increased sediment allows for more available
area for recreational use which can improve the experience. Identification of suitable borrow material is
crucial, including consideration of sediment color, grain size, and other characteristics. These factors are
important because introducing different sediment characteristics could negatively impact aesthetics,
erosion potential and general use by shoreline fauna as well as decrease the lifespan of the re-nourished
beach.
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Place stone, concrete, or permissible materials to create artificial reef structures. An artificial reef is
defined as a submerged structure that is constructed or placed on the existing substrate in coastal or
marine waters. Properly sited, constructed and managed reef sites can be attractive locations for
recreation, including fishing, snorkeling, and scuba diving. An artificial reef can be constructed from a
variety of different materials including, but not limited to, stone, concrete blocks, decontaminated
vessels, or engineered reef unit structures. The site considerations could include locations that enhance
or create habitat, support a diversity of fishery resources, and do not impede or interfere with
navigation. Artificial reefs enhance recreational opportunities for users such as anglers, snorkelers, and
divers.

Construction to enhance recreational experiences. Besides providing access, new construction can
benefit the recreational experience by providing for wildlife viewing platforms and fish cleaning shelters
for example. New construction could provide meeting spaces for resource-based education and other
programs.

Enhance recreational fishing opportunities through aquaculture. This technique can include the
breeding, rearing, and release of finfish and shellfish species into the Gulf of Mexico and adjacent
coastal bays to increase densities of target species so that recreational fishing opportunities are
enhanced.

In the context of Early Restoration, stock enhancement programs could have one or more goals that
include providing additional catch for recreational anglers (and potentially commercial anglers),
providing information to fishery managers, and/or helping to mitigate losses suffered from
anthropogenic effects. This could include the expansion of existing hatchery operations, the
construction of new facilities, and the release and monitoring of finfish and shellfish species reared in
those facilities. Fishery managers may also use this learning to inform management decision-making,
with the potential to enhance recreational experiences. For example, techniques for bait and sport fish
hatchery production and holding systems can be developed and refined. Fish produced in hatcheries can
be marked, released, and monitored for the purpose of informing fishery managers about the
recruitment, survival, and population health of recreationally significant marine fish species.
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Each stock enhancement project will be evaluated on a project-specific basis that identifies its goals and
objectives and ensures quantification of those parameters that enable measurement of project success.
Any stock enhancement project must utilize the ‘Responsible Approach’ techniques that have been
outlined by Blankenship and Leber (1995) and Lorenzen et al., 2010)°.

Reduce and Remove Land-Based Debris. Storm-induced debris, in addition to intentional or
unintentional disposal of domestic or industrial wastes, can be sources for land-based debris entering
the ocean. Land-based debris can be disturbing and disruptive to recreational activities like hiking, beach
going, and boating. Removal of marine debris not only restores beauty of coastal environment but
removes potentially harmful debris for humans and wildlife.

Efforts to reduce land-based debris could incorporate public education and awareness, as well as
physical removal of debris. Specific techniques for removing land-based debris are varied and will
depend in large part on the characteristics of the relevant habitat and debris. In general, techniques can
be categorized into two types: 1) manual methods (e.g., workers using hand tools); and 2) mechanized
methods (e.g., utilizing ATV or tractors with sifters, backhoes, roll-off dumpsters and/or similar
machinery).

5.3.5.3 Promote Environmental and Cultural Stewardship, Education, and Outreach

This project type involves providing and enhancing recreational opportunities through environmental
and cultural stewardship, education, and outreach activities. Educational activities would provide
additional recreational opportunities that improve the connectedness of the public to the environment
and develop an awareness and appreciation for natural and cultural resources of the Gulf of Mexico.
Appropriate restoration techniques for this project type include but are not limited to:

1. Create or enhance natural resource related education facilities
2. Create or enhance natural resource related education programs

® Such ‘Responsible Approach’ techniques include, but are not limited to: structuring the project around the specific restoration
goal(s); evaluating habitat needs and conditions (abundance of prey and predators) to ensure adequate habitat availability and
suitability for stocked individuals; managing and assessing ecological impacts through a well-designed hatchery/broodstock and
release program (e.g., ecosystem, genetic, and disease management); assessing the economic and social benefit and costs;
incorporating post-release monitoring protocols (i.e., identification of stocked individuals, contribution and potential
substitution rates); and, utilizing adaptive management (e.g., modify or cease stocking program depending on monitoring and
evaluation results).

Lorenzen, K., K. M. Leber, H. L. Blankenship, 2010. Responsible approach to marine stock enhancement: An update. Reviews in
Fisheries Science, 18:189-210.

Blankenship, H.L. and Leber, K.M. 1995. A responsible approach to marine stock enhancement. American Fisheries Society
Symposium, 15:167-175.
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Create or enhance natural resource related education facilities. Education facilities could include, but
are not limited to, museums, aquariums, cultural centers, interpretive centers, natural laboratories for
researchers and students, research and teaching laboratories, and classrooms and offices for technical
and support personnel, in order to educate visitors about injured resources resulting from the Spill
and/or the recovery of those resources. The aim of these facilities is to provide a location in which
environmental and cultural education and outreach can occur through a variety of different mediums.
These facilities could vary in form, content, and even function but would concentrate on the coastal
resources of the Gulf of Mexico.

Create or enhance natural resource related education programs. The focus on coastal resources could
stimulate the general public’s interest and understanding of the natural science, environment, and
cultural history of the Gulf coastal region. This interest would be enhanced by providing educational
features for both the public and students through coastal exhibits and collections, hands-on activities,
educational outreach programs related to coastal resources, and other interactive activities. The public
would learn about the complexity and importance of coastal ecosystems and come away with a better
understanding of the surrounding marine ecosystems of the Gulf and the impact humans are having on
these environments. These programs could link recreational activities such as bird watching, hiking, and
fishing with educational components, such as including a bird specialist with a bird watching group,
including an interpretive trail on hikes near educational facilities, or combining a youth fishing pond with
educational information on the management of recreational fishing in the Gulf of Mexico.

5.3.6  Alternative 3: Consistency with Programmatic Evaluation Criteria
Alternative 3 is consistent with the programmatic criteria identified in this chapter (Section 5.2), for
reasons summarized below:

e The alternative incorporates multiple project types to address a different and important type of
injury caused by the Spill and not captured in Alternative 2: lost and degraded recreational use
of Gulf resources;

e Although natural resource damage assessment activities are ongoing, information available to
date indicates that recreational use impacts caused by the Spill are substantial, and this
alternative contributes to the Trustee goal of making the environment and the public whole in a
complementary, albeit different manner than Alternative 2;

o Asdescribed throughout the preceding section of this document, there are multiple, well-
established, commonly utilized techniques available for undertaking projects within Alternative
3. Project types that are technically feasible, have a high likelihood of success and can be
implemented in conformance with applicable laws, regulations and permits are available; and

e Asdescribed in Chapter 6 of this document, the Trustees have carefully considered the potential
beneficial and adverse impacts of Alternative 3 project types, and based on that evaluation find
that implementation of this Alternative would reasonably limit the potential for collateral
injury(ies).

This alternative meets the purpose and need for Early Restoration described in Chapter 1. This
programmatic alternative allows the Trustees to consider 35 of the 44 projects described in Chapters 8-
12 as the projects proposed for implementation in Phase lll. All projects are subject to individual review
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under OPA, NEPA and other statutes and ultimately to individual decision by the Trustees whether to
proceed or not proceed with selection of a given project. If this alternative were selected, projects
identified to propose in any specific restoration planning phases (inclusive of Phase Ill) would focus on,
and be limited to, projects addressing lost recreational use. Correspondingly, if all of the available Early
Restoration funding is expended, relatively more Offsets for recreational use loss would be established
by Early Restoration when compared to alternatives 2 and 4. All accounting for Early Restoration Offsets
as credits for injury would be conducted in the final natural resources damage claim.

5.3.7  Alternative 4: (Preferred Alternative) Contribute to Restoring Habitats, Living
Coastal and Marine Resources, and Recreational Opportunities
Alternative 4 is the Trustees’ preferred alternative. Under Alternative 4, the Trustees would focus on
pursuing Early Restoration project types and associated specific projects that contribute to the initial
restoration and protection of certain habitats and living coastal and marine resources, and to restoring
for lost recreational uses. This alternative combines project types allows for proposal and consideration
of all specific projects described in Chapters 8-12 appropriate for Early Restoration described in both
Alternatives 2 and 3.

5.3.8  Alternative 4: (Preferred Alternative) Consistency with Programmatic Evaluation
Criteria
Alternative 4 is consistent with the programmatic criteria identified in this chapter (Section 5.2). As
described above, Alternative 4 is a combination of Alternatives 2 and 3, each of which are consistent
with programmatic evaluation criteria individually. Combining the two alternatives would allow the
Trustees to address a larger number of injuries caused by the Spill than addressed by Alternatives 2 or 3
individually and contribute more broadly to the Trustee goal of making the environment and the public
whole, using techniques that are commonly utilized, feasible, highly likely to succeed, and reasonably
limited in their potential to cause collateral injury.

This alternative meets the purpose and need for Early Restoration described in Chapter 1. This
programmatic alternative allows the Trustees to consider all of the 44 projects described in Chapters 8-
12 as the projects proposed for implementation in Phase Ill. All projects are subject to individual review
under OPA, NEPA and other statutes and ultimately subject to individual decision by the Trustees
whether to proceed or not proceed with selection of a given project. If the Trustees select the preferred
alternative, projects proposed in any specific restoration planning phases (inclusive of Phase Ill) would
focus on projects that restore habitats and living and coastal marine resources as well as projects that
address lost recreational use. Correspondingly, if all of the available Early Restoration funding is
expended, a more diverse set of projects might be expected under Early Restoration when compared to
alternatives 2 and 3. The Trustees currently prefer this alternative since it allows a wider range of
restoration project types to be considered to address injured resources. All accounting for Early
Restoration Offsets as credits for injury would be conducted in the final natural resources damage claim.
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CHAPTER 6: ENVIRONMENTAL CONSEQUENCES

This Chapter describes the predicted consequences, or effects, of implementing Phase Il Early
Restoration alternatives proposed in Chapter 5 on the physical, biological, and human environment
described in Chapter 3. This Chapter is organized as follows:

e Section 6.1 provides a brief description of the Early Restoration project area and description of
the scope of the analysis for which environmental consequences have been determined.

e Section 6.2 provides definitions of impact determinations and their significance, using resource-
specific criteria for the determinations.

e Sections 6.3 through 6.7 present the analysis of the environmental consequences of alternatives
by resource. Impacts on the physical and biological environments are further disaggregated by
each of the 12 project types (organized by alternative) identified in Chapter 5. For each project
type, potential restoration techniques are noted. Impacts on the human use' and socioeconomic
environment are presented in consideration of project types in their aggregate for each
alternative.

e Section 6.8 summarizes the range of impact findings for each alternative.

e Section 6.9 provides an analysis of cumulative impacts of proposed alternatives by resource.

e Section 6.10 provides a discussion of other required findings under NEPA, including unavoidable
adverse impacts, the relationship between short-term uses of the human environment and the
maintenance and enhancement of long-term productivity, irreversible and irretrievable
commitment of resources. The section also includes a discussion of climate change.

o Appendix 6-A provides examples of potential mitigation measures and Best Management
Practices (BMPs) that could be implemented to further reduce potential effects to various
resources on a project-specific basis.

e Appendix 6-B presents examples of cumulative actions that are ongoing in the Gulf of Mexico.

6.1 Project Area and Scope of Analysis

Although the NRDA regulations do not constrain the geographic location of restoration projects, an area
must be defined as the affected environment in order to complete a PEIS which is part of the NEPA
process. The area considered as the affected environment for purposes of this PEIS includes the
northern Gulf of Mexico and its coastal environment. The ecosystem is comprised of a complex
biological community of interacting organisms, including humans, and their physical environment(s). The
scope of the analysis is limited to those activities and potential effects from those activities that are
reasonably foreseeable from the Early Restoration alternatives (as described in Chapter 5) proposed
herein. As discussed above, the analysis is organized by programmatic alternative and project types
within the alternatives, as summarized in Table 6-1.

! The term “human use” in this chapter, and in Chapters 8 through 12, is specific to the evaluation under NEPA of the potential
impacts on those aspects of the human environment not addressed in the assessment of the physical and biological
environments. The term ‘human use’ here is not intended to address or substitute for an evaluation of human use in the
context of OPA or the OPA implementing regulations.



Table 6-1. Summary of Phase lll Early Restoration Project Types by Action
Alternatives 2, 3 and 4.

ALTERNATIVE 4
ALTERNATIVE 2 ALTERNATIVE 3
e Create and improve wetlands e  Enhance public access to natural resources for
e  Protect shorelines and reduce erosion recreational use
e  Restore barrier islands and beaches e Enhance recreational experiences
e Restore and protect submerged aquatic e Promote environmental and cultural
vegetation stewardship, education, and outreach

e Conserve habitat

e  Restore oysters

e  Restore and protect finfish and shellfish
e Restore and protect birds

e  Restore and protect sea turtles

It should be noted that the beneficial environmental effects described in this Chapter’s NEPA analyses,
as well as in the environmental impacts portions of Chapters 8 through 12, consider potential direct,
indirect, and cumulative impacts that are reasonably foreseeable, as required under NEPA. The NEPA
concept of “reasonably foreseeable” differs from the NRDA evaluation of actions to benefit specific
injured resources. Chapter 7 provides information on the NRDA component of the project-specific
analysis for Phase Ill and the development of Offsets.

6.2 Determining the Level of Impact

Under NEPA, federal agencies must consider the environmental effects of their actions. These effects
may include, among others, impacts to social, cultural, and economic resources, as well as natural
resources. To identify those resources that could be significantly impacted by the proposed alternatives
and actions, appropriate definitions of impacts must first be identified. Table 6-2 provides guidelines for
resource-specific definitions for determining effects of programmatic alternatives as well as for
individual planned actions.

As defined in NEPA, evaluations should include direct and indirect effects. Effects are defined in the
Council for Environmental Quality (CEQ) regulations (40 Code of Federal Regulations [C.F.R.] § 1508.8
and 1508.7) as follows:

e Direct effects, which are caused by the action and occur simultaneous to the activity and at the
same place.

e Indirect effects, which are caused by the action and occur later in time or farther removed in
distance, but are still reasonably foreseeable. Indirect effects may include growth-inducing
effects and other effects related to induced changes in the pattern of land use, population
density, or growth rate, and related effects on air and water and other natural systems,
including ecosystems.

e Cumulative effects are the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (federal or non-federal) or person undertakes such other



actions. Cumulative impacts can result from individually minor but collectively significant actions
taking place over a period of time.

In this analysis, effects are described by both the expected duration (short-term, long-term) and the
expected intensity (in this analysis, impacts are defined as minor, moderate, or major). The intensity
definitions used here are described in terms of adverse impacts (other than for cultural resources, which
also include a definition of beneficial impacts). For resource areas where there is no expected effect
from project activities, a “no impact” conclusion is made. The analysis of beneficial impacts focuses on
the duration (short- or long-term), without attempting to specify the intensity of the benefit. As
described further in Section 6.3, a “no impact” conclusion is made for the No Action alternative because
the No Action alternative would largely result in a continuation of the conditions as described in Chapter
3, without the benefits to resources intended as a result of Early Restoration.

All projects conducted as part of Early Restoration would secure all necessary state and federal permits,
authorizations, consultations or other regulatory processes related to sensitive habitats (e.g. wetlands
or Essential Fish Habitat)) and protected species (e.g. marine mammals such as manatee, federal or
listed species such as sea turtles, etc.), and other applicable requirements. Chapter 7 provides an
overview of other key applicable laws and regulations, and more specific information is provided in the
project-specific analyses in Chapters 8 through 12. For example, if individual Phase Il Early Restoration
actions, or projects conducted under future phases of Early Restoration, have the potential to affect an
ESA-listed species or designated critical habitat, consultation with NMFS or USFWS would occur and, if
necessary, a biological opinion would be prepared. Avoidance of identified locations for threatened and
endangered species would be implemented on a site-specific basis. It is important to note that some
restoration techniques are intended to benefit listed species and their habitats and would intentionally
be targeted to occur in locations where species are or may be present. The analysis also assumes that
restoration projects would be implemented in appropriate locations and with proper design criteria.

Appendix 6-A provides a listing of example BMPs and mitigation measures that could be included as
appropriate on a project-specific basis to avoid, minimize, or reduce potential adverse effects to the
resources. Additional BMPs and mitigation measures are discussed in Chapters 8 through 12. The
potential programmatic environmental consequences described in this Chapter are presented largely
without factoring in the types of specific project actions and requirements that could avoid or minimize
the potential adverse effects at a project-specific level in planning and implementation. These include
but are not limited to steps taken through site selection, engineering and design, use of proven
restoration techniques and best management practices, and other conditions or activities required for
project-specific regulatory compliance. As part of the project specific environmental review,
appropriate BMPs and mitigation measures would be selected prior to project implementation. For
example, projects that require use of a borrow source for material to use in upland or submerged
habitats (i.e. beach re-nourishment, wetland or marsh creation, etc.) would use appropriate sources that
were chemically and physically suitable to the placement site. Another example would be avoiding
sensitive habitats during critical periods, such as sea turtle nesting beaches during the nesting season.

In this Chapter, the Trustees choose to indicate the types of impacts that could occur recognizing that
they could be mitigated as noted above. This approach assists the Trustees in identifying specific



projects that effectively avoid or minimize collateral harms. For the proposed Phase Ill Early Restoration
projects, project-level actions and requirements anticipated to avoid or minimize adverse effects are
considered in the proposed project evaluations in Chapters 8 through 12. Appendix 6-A identifies
examples of BMPs and mitigation measures that could be employed, depending on site-specific
considerations, for each resource.



Table 6-2. Guidelines for NEPA Impact Determinations in the Draft Phase Il ERP/PEIS.

IMPACT INTENSITY DEFINITIONS

RESOURCE AREA

IMPACT DURATION

MINOR

MODERATE

MAIJOR

Geology and Substrates

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

Disturbance to geologic features or
soils could be detectable, but could be
small and localized. There could be no
changes to local geologic features or
soil characteristics. Erosion and/or
compaction could occur in localized
areas.

Disturbance could occur over local and
immediately adjacent areas. Impacts to
geology or soils could be readily apparent
and result in changes to the soil character
or local geologic characteristics. Erosion
and compaction impacts could occur over
local and immediately adjacent areas.

Disturbance could occur over a wide-spread
area. Impacts to geology or soils could be
readily apparent and could result in changes to
the character of the geology or soils over a
wide-spread area. Erosion and compaction
could occur over a wide-spread area.
Disruptions to substrates or soils may be
permanent.

Hydrology and Water
Quality

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

Hydrology: The effect on hydrology
could be measurable, but it could be
small and localized. The effect could
only temporarily alter the area’s
hydrology, including surface and
groundwater flows.

Water Quality: Impacts could result in a
detectable change to water quality, but
the change could be expected to be
small and localized. Impacts could
quickly become undetectable. State
water quality standards as required by
the Clean Water Act could not be
exceeded.

Floodplains: Impacts may result in a
detectable change to natural and
beneficial floodplain values, but the
change could be expected to be small,
and localized. There could be no
appreciable increased risk of flood loss
including impacts on human safety,
health, and welfare.

Wetlands: The effect on wetlands could
be measurable, but small in terms of

Hydrology: The effect on hydrology could
be measurable, but small and limited to
local and adjacent areas. The effect could
permanently alter the areas hydrology
including surface and groundwater flows.

Water Quality: Effects to water quality
could be observable over a relatively large

area. Impacts could result in a change to
water quality that could be readily
detectable and limited to local and adjacent
areas. Change in water quality could
persist; however, could likely not exceed
state water quality standards as required

by the Clean Water Act.

Floodplains: Impacts could result in a
change to natural and beneficial floodplain
values and could be readily detectable, but
limited to local and adjacent areas.
Location of operations in floodplains could
increase risk of flood loss including impacts
on human safety, health, and welfare.

Wetlands: The action could cause a
measurable effect on wetlands indicators

Hydrology: The effect on hydrology could be
measurable and wide-spread. The effect could
permanently alter hydrologic patterns including
surface and groundwater flows.

Water Quality: Impacts could likely result in a
change to water quality that could be readily
detectable and wide-spread. Impacts could
likely result in exceedance of state water quality
standards and/or could impair designated uses
of a water body.

Floodplains: Impacts could result in a change to
natural and beneficial floodplain values that
could have substantial consequences over a
wide-spread area. Location of operations could
increase risk of flood loss including impacts on
human safety, health, and welfare.

Wetlands: The action could cause a permanent
loss of wetlands across a wide-spread area. The
character of the wetlands could be changed so
that the functions typically provided by the
wetland could be permanently lost.
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area and the nature of the impact. A
small impact on the size, integrity, or
connectivity could occur; however,
wetland function could not be affected
and natural restoration could occur if
left alone.

(size, integrity, connectivity) or could result
in a permanent loss of wetland acreage
across local and adjacent areas. However,
wetland functions could only be
permanently altered in limited areas.

Air Quality and Greenhouse
Gas Emissions

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

The impact on air quality may be
measurable, but could be localized and
temporary, such that the emissions do
not exceed the Environmental
Protection Agency’s (EPA’s) de minimis
criteria for a general conformity
determination under the Clean Air Act
(40 C.F.R. 93 § 153).

The contributions to GHGs may be
measurable, but below 25,000 metric
ton/year of carbon dioxide (CO,) or its
equivalent. 2

The impact on air quality could be
measurable and limited to local and
adjacent areas. Emissions of criteria
pollutants could be at the EPA’s de minimis
criteria levels for general conformity
determination. The contribution to GHG
emissions could exceed 25,000 metric tons
of CO, or its equivalent annually. 3
Although the level of emissions could be
similar to a large source (i.e. natural gas
and petroleum users, landfills, agriculture,
etc.), the levels could not be a dominant
contributor to GHGs in the area.

The impact on air quality could be measurable
over a wide-spread area. Emissions are high,
such that they could exceed the EPA’s de
minimis criteria for a general conformity
determination.

The contribution to GHGs could exceed 25,000
metric tons of CO, or its equivalent annually.
The source could be a dominant contributor in
terms of GHG in the area.

Noise Short-term: During Increased noise could attract attention, |Increased noise could attract attention, and |Increased noise could attract attention, and
construction period. but its contribution to the soundscape |[contribute to the soundscape includingin |dominate the soundscape over wide-spread
could be localized nor could it affect local areas and those adjacent to the areas. Noise levels could eliminate or
Long-term: Over the life of current user activities. action, but could not dominate. User discourage user activities.
the project. activities could be affected.
Habitats Short-term: Lasting less than |Impacts on native vegetation may be Impacts on native vegetation could be Impacts on native vegetation could be

two growing seasons.

Long-term: Lasting longer
than two growing seasons.

detectable, but could not alter natural
conditions and be limited to localized
areas. Infrequent disturbance to
individual plants could be expected, but

measureable but limited to local and
adjacent areas. Occasional disturbance to
individual plants could be expected. These
disturbances could affect local populations

measurable and wide-spread. Frequent
disturbances of individual plants could be
expected, with negative impacts to both local
and regional population levels. These

% “The reference point of 25,000 metric tons of direct CO2-equivalent GHG emissions may provide agencies with a useful indicator — rather than an absolute standard of insignificant effects -- for

agencies’ action-specific evaluation of GHG emissions and disclosure of that analysis in their NEPA documents. CEQ does not propose this reference point as an indicator of a level of GHG emissions

that may significantly affect the quality of the human environment, as that term is used by NEPA, but notes that it serves as a minimum standard for reporting emissions under the Clean Air Act.”

CEQ, “Draft NEPA guidance on consideration of the effects of climate change and GHG emissions.” 2010.
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without affecting local or range-wide
population stability. Infrequent or
insignificant one-time disturbance to
locally suitable habitat could occur, but
sufficient habitat could remain
functional at both the local and regional
scales to maintain the viability of the
species.

Opportunity for increased spread of
non-native species could be detectable
but temporary and localized and could
not displace native species populations
and distributions.

negatively, but could not be expected to
affect regional population stability. Some
impacts might occur in key habitats, but
sufficient local habitat could retain
functional to maintain the viability of the
species both locally and throughout its
range.

Opportunity for increased spread of non-
native species could be detectable and
limited to local and adjacent areas, but
could only result in temporary changes to
native species population and distributions.

disturbances could negatively affect range-wide
population stability. Some impacts might occur
in key habitats, and habitat impacts could
negatively affect the viability of the species
both locally and throughout its range.

Actions could result in the wide-spread increase
of non-native species resulting in broad and
permanent changes to native species
populations and distributions.

Living Coastal and Marine
Resources:

Wildlife Species (including
birds)

Short-term: Lasting up to two
breeding seasons, depending
on length of breeding season.

Long-term: Lasting more than
two breeding seasons.

Impacts to native species, their
habitats, or the natural processes
sustaining them could be detectable,
but localized and could not measurably
alter natural conditions. Infrequent
responses to disturbance by some
individuals could be expected, but
without interference to feeding,
reproduction, resting, migrating, or
other factors affecting population
levels. Small changes to local
population numbers, population
structure, and other demographic
factors could occur. Sufficient habitat
could remain functional at both the
local and range-wide scales to maintain
the viability of the species.

Opportunity for increased spread of
non-native species could be detectable
but temporary and localized and could
not displace native species populations
and distributions.

Impacts on native species, their habitats, or
the natural processes sustaining them
could be measureable but limited to local
and adjacent areas. Occasional responses
to disturbance by some individuals could be
expected, with some negative impacts to
feeding, reproduction, resting, migrating, or
other factors affecting local population
levels. Some impacts might occur in key
habitats. However, sufficient population
numbers or habitat could retain function to
maintain the viability of the species both
locally and throughout its range.

Opportunity for increased spread of non-
native species could be detectable and
limited to local and adjacent areas, but
could only result in temporary changes to
native species population and distributions.

Impacts on native species, their habitats, or the
natural processes sustaining them could be
detectable, and wide-spread. Frequent
responses to disturbance by some individuals
could be expected, with negative impacts to
feeding, reproduction, migrating, or other
factors resulting in a decrease in both local and
range-wide population levels and habitat type.
Impacts could occur during critical periods of
reproduction or in key habitats and could result
in direct mortality or loss of habitat that might
affect the viability of a species. Local population
numbers, population structure, and other
demographic factors might experience large
changes or declines.

Actions could result in the wide-spread increase
of non-native species resulting in broad and
permanent changes to native species
populations and distributions.
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Living Coastal and Marine
Resources:

Marine and Estuarine Fauna,
(fish, shellfish benthic
organisms)

Short-term: Lasting up to two
spawning seasons, depending
on length of season.

Long-term: Lasting more than
two spawning seasons.

Impacts could be detectable and
localized but small. Disturbance of
individual species could occur;

however, there could be no change in

the diversity or local populations of

marine and estuarine species. Any

disturbance could not interfere with

key behaviors such feeding and

spawning. There could be no restriction

of movements daily or seasonally.

Opportunity for increased spread o

non-native species could be detectable
but temporary and localized and could
not displace native species populations

and distributions.

f

Impacts could be readily apparent and
result in a change in marine and estuarine
species populations in local and adjacent
areas. Areas being disturbed may display a
change in species diversity; however,
overall populations could not be altered.
Some key behaviors could be affected but
not to the extent that species viability is
affected. Some movements could be
restricted seasonally.

Opportunity for increased spread of non-
native species could be detectable and
limited to local and adjacent areas, but
could only result in temporary changes to
native species population and distributions.

Impacts could be readily apparent and could
substantially change marine and estuarine
species populations over a wide-scale area,
possibly river-basin wide. Disturbances could
result in a decrease in fish species diversity and
populations. The viability of some species could
be affected. Species movements could be
seasonally constrained or eliminated.

Actions could result in the wide-spread increase
of non-native species resulting in broad and
permanent changes to native species
populations and distributions.

Living Coastal and Marine
Resources:
Protected Species

Short-term: Lasting up to one
breeding/growing season.

Long-term: Lasting more than
one breeding/growing
season.

Impacts on protected species, their
habitats, or the natural processes

sustaining them could be detectable,

but small, localized, and could not

measurably alter natural conditions.
Impacts could likely result in a “may

affect, not likely to adversely affect

”

determination for at least one listed

species.

Impacts on protected species, their
habitats, or the natural processes
sustaining them could be detectable and
some alteration in the numbers of
protected species, or occasional responses
to disturbance by some individuals could be
expected, with some negative impacts to
feeding, reproduction, resting, migrating, or
other factors affecting local and adjacent
population levels. Impacts could occur in
key habitats, but sufficient population
numbers or habitat could remain functional
to maintain the viability of the species both
locally and throughout its range. Some
disturbance to individuals or impacts to
potential or designated critical habitat
could occur. Impacts could likely resultin a
“may affect, likely to adversely affect”
determination for at least one listed
species. No adverse modification of critical
habitat could be expected.

Impacts on protected species, their habitats, or
the natural processes sustaining them could be
detectable, wide-spread, and permanent.
Substantial impacts to the population numbers
of protected species, or interference with their
survival, growth, or reproduction could be
expected. There could be impacts to key
habitat, resulting in substantial reductions in
species numbers. Results in an “Is likely to
jeopardize proposed or listed species /
adversely modify proposed or designated
critical habitat (impairment)” determination for
at least one listed species.
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Socioeconomics and
Environmental Justice

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

A few individuals, groups, businesses,
properties or institutions could be
impacted. Impacts could be small and
localized. These impacts are not
expected to substantively alter social
and/or economic conditions.

Actions could not disproportionately
affect minority populations and low-
income populations.

Many individuals, groups, businesses,
properties or institutions could be
impacted. Impacts could be readily
apparent and detectable in local and
adjacent areas and could have a noticeable
effect on social and/or economic conditions

Actions could disproportionately affect
minority populations and low-income
populations. However, the impact could be
temporary and localized.

A large number of individuals, groups,
businesses, properties or institutions could be
impacted. Impacts could be readily detectable
and observed, extend over a wide-spread area,
and could have a substantial influence on social
and/or economic conditions.

Actions could disproportionately affect minority
populations and low-income populations.
However, the impact could be permanent and
widespread.

Cultural Resources

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

Adverse impact: The disturbance of a
site(s), building, structure or object
could be confined to a small area with
little, if any, loss of important cultural
information potential.

Adverse impact: Disturbance of a site(s),
building, structure or object not expected
to result in a substantial loss of important
cultural information.

Adverse impact: Disturbance of a site(s),
building, structure or object could be
substantial and may result in the loss of most or
all its potential to yield important cultural
information.

Infrastructure

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

The action could affect public services
or utilities but the impact could be
localized and within operational
capacities.

There could be negligible increases in
local daily traffic volumes resulting in
perceived inconvenience to drivers but
no actual disruptions to traffic.

The action could affect public services or
utilities in local and adjacent areas and the
impact could require the acquisition of
additional service providers or capacity.

Detectable increase in daily traffic volumes
(with slightly reduced speed of travel)
resulting in slowing down traffic and delays,
but no change in level of service (LOS).
Short service interruptions (temporary
closure for a few hours) to roadway and
railroad traffic.

The action could affect public services utilities
over a wide-spread area resulting in the loss of
certain services or necessary utilities.

Extensive increase in daily traffic volumes (with
reduced speed of travel) resulting in an adverse
change in LOS to worsened conditions.
Extensive service disruptions (temporary
closure of one day or more) to roadways or
railroad traffic.

Land and Marine
Management

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

The action could require a variance,
zoning change or amendment to a land
use or area comprehensive or
management plan, but could not affect
overall use and management beyond
the local area.

The action could require a variance, zoning
change or amendment to a land use or area
comprehensive or management plan, and
could affect overall land use and
management in local and adjacent areas.

The action could cause permanent changes to
and conflict with land uses or management
plans over a wide-spread area.
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Tourism and Recreational

Use

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

There could be partial developed
recreational site closures to protect
public safety. The same site capacity
and visitor experience could remain
unchanged after construction.

The impact could be detectable and/or
could only affect some recreationalists.
Users could likely be aware of the
action but changes in use could be
slight. There could be partial closures to
protect public safety. Impacts could be
local.

There could be a change in local
recreational opportunities; however it
could affect relatively few visitors, or
could not affect any related
recreational activities.

There could be complete site closures to
protect public safety. However, the sites
could be reopened after activities occur.
There could be slightly reduced site
capacity. The visitor experience could be
slightly changed but could still be available.

The impact could be readily apparent
and/or could affect many recreationalists
locally and in adjacent areas. Users could
be aware of the action. There could be
complete closures to protect public safety.
However, the areas could be reopened
after activities occur. Some users could
choose to pursue activities in other
available local or regional areas.

All developed site capacity could be eliminated
because developed facilities could be closed
and removed. Visitors could be displaced to
facilities over a wide-spread area and visitor
experiences could no longer be available in
many locations.

The impact could affect the most
recreationalists over a wide-spread area. Users
could be highly aware of the action. Users could
choose to pursue activities in other available
regional areas.

Fisheries and Aquaculture

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

A few individuals, groups, businesses,
properties or institutions could be
impacted. Impacts could be small and
localized. These impacts are not
expected to substantively alter social
and/or economic conditions.

Many individuals, groups, businesses,
properties or institutions could be
impacted. Impacts could be readily
apparent and detectable in local and
adjacent areas and could have a noticeable
effect on social and/or economic
conditions.

A large number of individuals, groups,
businesses, properties or institutions could be
impacted. Impacts could be readily detectable
and observed, extend over a wide-spread area,
and could have a substantial influence on social
and/or economic conditions.

Marine Transportation

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

The action could affect public services
or utilities but the impact could be
localized and within operational
capacities.

There could be negligible increases in
local daily traffic volumes resulting in
perceived inconvenience to drivers but
no actual disruptions to traffic.

The action could affect public services or
utilities in local and adjacent areas and the
impact could require the acquisition of
additional service providers or capacity.

Detectable increase in daily traffic volumes
(with slightly reduced speed of travel)
resulting in slowing down traffic and delays,
but no change in level of service (LOS).
Short service interruptions (temporary
closure for a few hours) to roadway and

The action could affect public services utilities
over a wide-spread area resulting in the loss of
certain services or necessary utilities.

Extensive increase in daily traffic volumes (with
reduced speed of travel) resulting in an adverse
change in LOS to worsened conditions.
Extensive service disruptions (temporary
closure of one day or more) to roadways or
railroad traffic.
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railroad traffic.

Aesthetics and Visual
Resources

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

There could be a change in the view
shed that was readily apparent but
could not attract attention, dominate
the view, or detract from current user
activities or experiences.

There could be a change in the view shed
that was readily apparent and attract
attention. Changes could not dominate the
viewscape, though they could detract from
the current user activities or experiences.

Changes to the characteristic views could
dominate and detract from current user
activities or experiences.

Public Health and Safety ,
Including Flood and
Shoreline Protection

Short-term: During
construction period.

Long-term: Over the life of
the project or longer.

Actions could not result in 1) soil,
groundwater, and/or surface water
contamination, 2) exposure of
contaminated media to construction
workers or transmission line operations
personnel, and/or 3) mobilization and
migration of contaminants currently in
the soil, groundwater, or surface water
at levels that could harm the workers or
general public.

Increased risk of potential hazards (e.g.,
increase likelihood of storm surge) to
visitors, residents, and workers from
decreased shoreline integrity could be
temporary and localized.

Project construction and operation could
result in 1) exposure, mobilization and/or
migration of existing contaminated soil,
groundwater or surface water to an extent
that requires mitigation and/or 2) could
introduce detectable levels of
contaminants to soil, groundwater and/or
surface water in localized areas within the
project boundaries such that
mitigation/remediation is required to
restore the affected area to the
preconstruction conditions.

Increased risk of potential hazards to
visitors, residents, and workers from
decreased shoreline integrity could be
sufficient to cause a permanent change in
use patterns and area avoidance in local
and adjacent areas.

Actions could result in soil, groundwater and/or
surface water contamination, at levels
exceeding federal, state, or local hazardous
waste criteria including those established by 40
C.F.R. Part 261; 2) mobilization of contaminants
currently in the soil, groundwater or surface
water resulting in exposure of humans or other
sensitive receptors such as plants and wildlife to
contaminant levels that could result in health
effects; and 3) result in the presence of
contaminated soil, groundwater or surface
water within the project area exposing workers
and/or the public to contaminated or hazardous
materials at levels exceeding those permitted
by Federal Occupational Safety and Health
Administration (OSHA) in 29 C.F.R. Part 1910.

Increased risk of potential hazards to visitors,
residents, and workers from decreased
shoreline integrity could be substantial and
could cause permanent changes in use patterns
and area avoidance over a wide-spread area.
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6.3 Programmatic Alternative 1: No Action

Both OPA and NEPA require the evaluation of the considered actions against a No Action alternative.
For Early Restoration, the No Action alternative means that the Trustees would not pursue any
additional Early Restoration actions at this time. The No Action alternative does not preclude continued
development of the Damage Assessment and Restoration Plan (DARP) and supporting PEIS, but no new
Early Restoration would be undertaken at this time.

Current management, restoration and stewardship programs and activities are described in Appendix 6-
B. There would be no change in these programs and activities anticipated under the No Action
alternative, and therefore no change anticipated in the effects of these activities on resources. Similarly,
other stressors affecting Gulf resources (described in Chapter 3) would also be expected to continue.
This section does not re-analyze the existing conditions described in Chapter 3. The No Action
alternative would largely result in a continuation of the conditions as described in Chapter 3, without
the benefits to resources intended as a result of Early Restoration.

Descriptions of effects to specific resources under the No Action Alternative are described below.

6.3.1 Geology and Substrates

Under the No Action alternative, Phase Ill Early Restoration actions that would increase stability and
function of upland and near-shore coastal substrates would not be initiated at this time. The types of
projects that would utilize sediment borrow resources for restoration would not be pursued at this time
and those borrow resources could potentially be available for use by others. Correspondingly, potential
adverse effects, ranging from minor to moderate and including both short-term (e.g., turbidity) and
long-term (use of the materials) impacts would not occur, and benefits to substrates achieved through
the use of these materials for restoration would not be realized at this time.

Geomorphic processes are dynamic. Under the No Action alternative, some coastal areas may stabilize
over time, while erosion may increase in other areas. As stated in Chapter 3, sediment resources in the
Gulf of Mexico are used for many man-made construction and restoration projects. The Gulf of Mexico
Alliance (GOMA) has developed a Gulf Regional Sediment Management Master Plan aimed at improving
sediment management practices (GOMA 2009). In addition, State master plans for beneficial use of
dredged materials have been developed. These plans would be unaffected by the No Action Alternative.

6.3.2 Water Quality and Hydrology

Adverse localized effects to hydrology and water quality may occur associated with the action
alternatives; these are expected to be minor and may include both short and long-term effects related
to new facility development and operation. These impacts would not occur under the No Action
alternative. Similarly, benefits of the action alternatives, particularly Alternatives 2 and 4, to localized
water quality and hydrology, range from short to long-term, and these benefits would not be realized
under the No Action alternative. Existing hydrologic and water quality conditions and contributing
stressors, as described in Chapter 3, would in large part persist under the No Action and action
alternatives.
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6.3.3 Air Quality and Greenhouse Gases

Adverse effects to air quality and changes in the emission of greenhouse gases associated with the
action alternatives, which range from minor to moderate and include primarily short-term effects
associated with construction-related activities, as well and long-term effects related to operation of new
facilities such as boat ramps, would not occur under the No Action alternative. Similarly, the short to
long-term benefits of the action alternatives, particularly Alternatives 2 and 4, to air quality and
greenhouse gas emissions, also would not be realized under the No Action alternative.

6.3.4 Noise

As stated in Chapter 3, there are natural and anthropogenic sources of noise in the coastal environment.
Primary sources of terrestrial noise in the coastal environment are transportation and construction-
related activities. Adverse noise effects associated with the action alternatives, which range from minor
to major and which are primarily short-term in nature, would not occur under the No Action alternative.

6.3.5 Habitats

Adverse effects to habitats associated with the action alternatives would not occur under the No Action
alternative. These include minor to major short-term effects and minor and moderate long-term effects.
In addition, short to long-term benefits of the action alternatives, particularly Alternatives 2 and 4, to
habitats would not be realized under the No Action alternative.

Under the No Action alternative, habitats including wetlands, barrier islands and beaches that are
subject to ongoing degradation would continue to be subject to existing stressors. The Trustees are
implementing Phase | and Phase Il Early Restoration projects that benefit wetlands, sea turtle habitat,
dune habitat, and bird habitat. As stated above, these efforts would not be affected by the No Action
alternative.

6.3.6 Living Coastal and Marine Resources

Living coastal and marine resources encompass a broad range of species that utilize the Gulf Coast and
Gulf waters for some or all life stages (e.g., larval, juvenile, adult) or activities (e.g., breeding, foraging, or
migration). While some species utilize this area for only one life stage or activity, such as certain
migratory birds that use the area as a stopover, others spend their entire life cycle in the Gulf Coast,
such as Gulf sturgeon. Adverse effects to living coastal and marine resources associated with the action
alternatives, which could include minor to moderate short-term effects and minor to moderate adverse
long-term impacts, would not occur under the No Action alternative. In addition, short to long-term
benefits of the action alternatives, particularly Alternatives 2 and 4, to living coastal and marine
resources would not be realized under the No Action alternative. The Trustees are implementing Early
Restoration projects, identified earlier, that benefit oysters and benthic organisms, and these efforts
would not be affected by the No Action alternative.

6.3.7 Socioeconomics and Environmental Justice

Adverse effects to socioeconomics associated with the action alternatives, which could include minor to
moderate short-term effects and minor adverse long-term impacts, would not occur under the No
Action alternative. Similarly, benefits of the action alternatives, to human use and socioeconomics,
including the creation of both temporary and permanent jobs, would not be realized under the No
Action alternative. Since no actions would be pursued, there is no potential for disproportionately high
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and adverse impacts to minority and low income populations, therefore no environmental justice
concerns are raised by pursuit of the No Action alternative.

6.3.8 Cultural Resources

Under the No Action alternative, some cultural resources that may be affected by the Action
Alternatives would be preserved in their natural condition. Adverse effects to cultural resources
associated with the action alternatives, which could include minor to moderate short-term and long-
term adverse effects, would not occur under the No Action alternative.

6.3.9 Infrastructure

Adverse effects to infrastructure associated with the action alternatives, which could include minor to
major short-term effects and long-term adverse impacts, would not occur under the No Action
alternative. Similarly, benefits of the action alternatives, to infrastructure, such as the creation and
improvement of boat ramps and potential benefits associated with shoreline stabilization, would not be
realized under the No Action alternative.

6.3.10 Land and Marine Management

Potential effects to land and marine management associated with the action alternatives, including
minor to moderate short-term adverse impacts, primarily associated with temporary closures related to
construction activities would not be realized under the No Action alternative. Long-term benefits
associated with improvements to land and marine areas managed as well as benefits through enhanced
environmental education, would not be realized under the No Action Alternative.

6.3.11 Tourism and Recreational Use

Tourism and recreational use in the Gulf Coast region includes a broad range of activities, ranging from
beach visitation and boating to hunting and fishing. Effects to tourism associated with the action
alternatives, including minor to moderate short-term adverse impacts as well as long-term benefits,
would not be realized under the No Action alternative.

6.3.12 Fisheries and Aquaculture

Effects to commercial fisheries and aquaculture associated with the action alternatives, including
moderate short-term adverse impacts as well as long-term benefits (e.g., from protection of shorelines
and SAV protection and restoration), would not be realized under the No Action alternative.

6.3.13 Marine Transportation

Under the No Action alternative, marine infrastructure would continue to provide important
transportation, services, and other important functions. Effects to marine transportation associated with
the action alternatives, including short-term and long-term minor adverse impacts and long-term
benefits, would not be realized.

6.3.14 Aesthetics and Visual Resources

Aesthetic and visual resource elements include natural features, vistas, or views including shorelines,
natural and maintained beaches, mangroves and other wetlands. These can also include urban or
community visual elements such as architecture, skylines, or other man made characteristics (see
Chapter 3). Effects to aesthetics and visual resources associated with the action alternatives, including
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short-term moderate and long-term minor adverse effects and long-term benefits, would not be
realized under the No Action alternative.

6.3.15 Public Health and Safety, including Flood and Shoreline Protection

As stated in Chapter 3, delivery of public health and safety to Gulf Coast communities has been
complicated by large storm events that have historically caused extensive damage to shorelines as well
as infrastructure such as roadways, bridges and buildings. Under the No Action alternative, existing
programs that provide public health and safety would continue. Effects to public health and safety
associated with the action alternatives, including short-term and long-term minor adverse effects and
long-term benefits, would not be realized under the No Action alternative.

Flood risk management refers to methods used to reduce or prevent the detrimental effects of flood
waters, including the construction of floodways (man-made channels to divert floodwater), levees,
lakes, dams, reservoirs, or gates to hold extra water during times of flooding. Shoreline protection
consists of engineered structures or other solutions meant to slow erosion due to rising sea levels and
storm wave action. Effects to flood risk management and shoreline protection associated with the
action alternatives, including short-term and long-term minor adverse effects and long-term benefits,
would not be realized under the No Action alternative.

6.4 Alternatives 2 (and 4): Physical and Biological Environments

This section describes the environmental consequences of Alternative 2 for physical and biological
environments. Impacts for physical and biological resources are disaggregated by each of the nine
project types identified in Chapter 5 under this Alternative. For each project type, potential restoration
techniques are noted. Because Alternative 4 is inclusive of Alternative 2, the analysis of environmental
consequences for these project types is the same for Alternative 4 as Alternative 2.

6.4.1 Project Type 1: Create and Improve Wetlands

This project type involves creating or improving wetlands to establish or reestablish conditions
conducive to wetland vegetative growth and to restore hydrologic function within wetland habitats.
Appropriate restoration techniques (described in more detail in Chapter 5) for this project type include
but are not limited to:

Create or enhance wetlands through placement of dredged material in shallow water bodies
Replant vegetation via propagation and/or transplanting
Restore hydrologic connections to enhance coastal habitats

el

Backfill canals including drainage canals, access canals established for petrochemical
development and canals constructed for other purposes (i.e., recreational and residential uses)

6.4.1.1 Geology and Substrates

Restoration activities undertaken to create and improve wetlands could benefit nearshore geology and
substrates by allowing normal geomorphic processes to resume. This, as well as the planting of
vegetation and restoring hydrologic connections, would help prevent further erosional loss of natural
geological substrates. This would be a long-term beneficial effect to geology and substrates because
effects would extend beyond the construction period. Short-term adverse effects to nearshore geology
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and substrates are expected to be minor to moderate and associated with disturbance during the
construction phase.

Use of equipment in submerged substrates to excavate material for wetland creation can disturb
sediments. This adverse effect would be minor and short-term because actions would be localized and
generally would not extend beyond the construction period. Substrates at borrow areas could be
disturbed or altered during excavation and construction. These adverse effects would be minor to
moderate and long-term because they could affect a localized area, or larger area, and extend beyond
the construction period.

Staging and equipment used for re-vegetation, canal backfilling, or restoration of hydrologic connections
could also result in impacts to geology and substrates, such as rutting or a temporary increase in local
erosion. These adverse effects would be minor and short-term because they would be localized and
generally would not extend beyond the construction period. However, compaction of soils by these
construction activities would be a long-term, minor adverse effect that would extend beyond the
construction period, if staging does not occur on an already paved or otherwise disturbed area.

6.4.1.2 Hydrology and Water Quality

Restoration activities could improve the filtering capacity of wetland recharge zones, improving long-
term water quality and hydrologic function. Vegetation replanting could also help, through organic
production, accumulation of sediment, reduction of storm surges and limitation of the shoreward extent
of saltwater flow, thereby reducing the pace and extent of future surface derived saltwater intrusion
and assisting in the maintenance of salinity regimes in brackish and freshwater systems. Removing
blockages and improving conveyances would distribute flood water both temporally (to have a lower
and longer peak) and spatially (over a larger floodplain area). These would be long-term beneficial
effects because they would extend beyond the construction period.

Equipment usage and other construction activities in wetland recharge areas could result in short-term
adverse impacts to surface water related to sediment compaction, disturbance, and erosion.

6.4.1.3 Air Quality and Greenhouse Gases

During restoration activities there could be short-term minor to moderate adverse impacts to air quality
from emissions generated by construction equipment and vehicles. Examples of project-specific
projected emissions are located in Chapters 8 through 12. 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.

6.4.1.4 Noise

During the construction period, minor to moderate short-term adverse impacts of noise could occur
from dredging, backfilling canals, and other noise-generating restoration activities, depending on the
location and the equipment being used and the distance to sensitive receptors such as recreational
users or wildlife. Over the short-term, these actions could result in a change in the soundscape which
would attract attention. Although such changes would not dominate the soundscape, they could detract
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from the current user activities or experiences. However, upon completion of wetland restoration
activities, no long-term noise-related impacts would be anticipated.

6.4.1.5 Habitats

The creation and restoration of wetlands (including the expansion of shoreline and marsh edge along
barrier islands) would result in a long-term benefit to the health and stability of many important
habitats including wetlands, barrier islands, beaches and dunes, areas of SAV and coastal transition
zones. These activities could help reestablish native plant communities, stabilize substrates and support
sediment deposition, strengthen shorelines, and reduce erosion.

Adverse effects could occur to these habitats from different restoration activities such as dredging,
placement of sediment transport pipeline, placement of sediment, filling of canals, or in-water
construction work. Adverse impacts could include:

e increased soil erosion, vegetation trampling, vegetation removal, or other disturbance from
human activity from project staging or construction, or;

e changes in water quality from turbidity and substrate disturbance from in-water work with
heavy equipment, re-vegetation activities.

These impacts would be, for the most part, minor to moderate and would take place over the short-
term, during the construction activity. Depletion of sand or sediment at a borrow site could also result in
a localized long-term moderate adverse effect to the borrow site habitat due to the disruption of
existing conditions and exploitation of sand and sediments. BMPs and other mitigation measures that
may be employed to further minimize or contain adverse impacts are detailed in Appendix 6-A.

Adverse impacts from wetland restoration actions would not be expected on regional habitat function
and viability because these impacts would be short-term, limited to the restoration site, and would only
occur during construction. Ultimately, this restoration technique would be a long-term benefit to
wetlands.

6.4.1.6 Living Coastal and Marine Resources

Creating and improving wetlands and shallow water habitats could provide a long-term benefit to
coastal and marine resources by reducing or preventing erosion and establishing more stable habitats.
Restoring hydrologic connections could support salinity regimes that are conducive to oyster growth. In
addition, the creation and restoration of wetlands could provide a long-term benefit by enhancing
nesting and/or foraging habitat for birds as well as increasing habitat for terrestrial wildlife. Finfish
could also benefit from wetlands restoration, which could provide habitat for foraging, spawning, and
shelter. Stabilizing sediment from re-vegetation would indirectly result in a long-term benefit to pelagic
microfaunal communities through improved water clarity and enhanced photosynthesis.

Some short-term minor adverse effects could occur if resources, including oysters, fish, sea turtles,
marine mammals, benthic communities, and pelagic microfaunal communities are present in the
construction area. Possible impacts could include increased turbidity, reduction of water quality, noise
pollution, and disruption to the water column and habitat. In particular, dredging, replanting, or other
construction activities could result in the following adverse impacts:
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Dredging sediment from borrow areas could have a short-term, minor effect to oyster
populations near the borrow site from increased turbidity and siltation, which may increase
mortality and inhibit spawning activities.

Direct mortality of benthic organisms would likely occur in work areas. Other adverse effects to
benthic organisms would include covering and destroying suitable habitat, increasing turbidity
during construction, and changing soil and water chemistry (e.g., salinity).These effects would
be long-term and minor because affected benthic organisms would be limited to the localized
area where wetland restoration work occurred.

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
impacts would be short-term and minor because, at the community level, pelagic microfaunal
communities could move away to other readily available habitat areas;

Fish present in the work area could be temporarily displaced, or eggs and larvae could be killed
due to smothering or crushing by equipment, construction activity, or sediment placement. Fish
could also 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 also result in mortality of individual finfish. At the
community and population level, these would be minor short-term adverse effects that would
not be expected to reduce local fish populations or designated EFH. If projects have potential to
adversely affect protected fish species, consultations with the appropriate agencies would be
required prior to project implementation.

Sea turtle and marine mammal individuals 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, all
of which could temporarily displace individuals or prey during construction and could result in
short-term, minor impacts. If projects may incidentally harass marine mammals or adversely
affect ESA-listed marine mammals or sea turtles, consultation or authorizations with
appropriate agencies would be required prior to project implementation.

Construction in upland 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, bird and terrestrial wildlife individuals that forage or
nest in or near the work area could be temporarily disturbed or displaced. Changes in depths at
marsh habitat could also displace some invertebrate species that are attracted to the former
habitat. If projects have potential to adversely affect protected bird species, consultations with
the appropriate agencies would be required prior to project implementation.

Some minor long-term impacts could occur if restoration activities fill in existing wetlands and provide

access for native and non-native terrestrial animals that could increase predation of local nesting birds.

6.4.2 Project Type 2: Protect Shorelines and Reduce Erosion
This project type involves developing shore protection systems to slow or prevent erosion by stabilizing

the shoreline through the use of engineered structures which can serve as breakwaters, reefs and
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platforms for vegetation. Appropriate restoration techniques (described in more detail in Chapter 5) for
this project type include but are not limited to:

e Construct breakwaters on/or adjacent to shoreline; and
e Construct living shorelines.

6.4.2.1 Geology and Substrates

Placement of breakwaters and living shorelines could benefit geology and substrates by reducing
erosion and increasing the lifespan of shorelines near passes, inlets, or in areas where erosion rates are
high and sediment supply is limited. These effects would be long-term because they would last beyond
the construction period.

Adverse effects could occur to geology and substrates from installation of shore protection systems.

Use of equipment in submerged substrates would disturb sediments; these actions would result in
short-term minor adverse effects limited to the area where construction activity occurred. Placement of
structures such as living shorelines would permanently cover existing geology and substrates. Adverse
effects from soil compaction and rutting of adjacent shoreline substrates during construction may also
occur. These adverse effects would be minor to moderate and long-term, because they would affect
substrate/geologic characteristics of the adjacent shoreline, and could extend beyond the construction
period.

6.4.2.2 Hydrology and Water Quality

Shoreline protection and erosion reduction could generally help reduce storm surges on coastal
wetlands, and limit the shoreward extent of saltwater flow. 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. This could be a long-term beneficial effect because it would extend
beyond the construction period.

Equipment usage and boating traffic in construction areas could pose a minor short-term adverse effect
by increasing the risk of water quality contamination during the construction period. In addition, the
installation of shore protection systems could increase turbidity. This would be a minor short-term
adverse effect because it would be localized and would only occur during the construction period.

6.4.2.3 Air Quality and Greenhouse Gases

Project construction would require the use of equipment and vehicles, emissions from which could
result in minor to moderate adverse impacts to air quality in the project vicinity. There is a slight
potential for fugitive dust creation from construction activities, resulting in minor adverse impacts.
Examples of estimated project-specific emissions are described in Chapters 8 through 12. The severity
of impacts would be highly dependent on the length and type of construction required and the location
of the project.

6.4.2.4 Noise

During the construction period, adverse impacts to the environment due to an increase in the ambient
noise level could occur, particularly along shorelines where construction activities would take place. The
severity of impacts would depend to a large degree on the location of the project, the amount of noise
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that these activities would generate, and the distance to sensitive receptors such as recreational users
or wildlife. Installation activities, equipment operation, and vehicle or boat traffic associated with the
construction of breakwaters and living shorelines could result in short-term minor to moderate adverse
impacts from noise. For example, during the use of motorized heavy equipment such as cranes and
barges, noise would be created which could be readily apparent and attract attention. Although such
changes would not dominate the soundscape and some sounds could be dampened or masked by
ambient wave or ship noise, these actions could detract from the current user activities or experiences
and create audible contrast for visitors in the project area.

Over the long-term these features placed along shorelines as a result of restoration activities would
become part of the background noise and would not attract attention, dominate the soundscape, or
detract from current user activities or experiences.

6.4.2.5 Habitats

Placement of breakwaters and other shore protection systems could protect wetlands, barrier islands,
beaches, coastal transition zones, SAV and shallow water habitats by reducing erosion rates, increasing
wetland sediment deposition, and prolonging habitat lifespans, which would provide a long-term
benefit.

Adverse effects to wetlands could occur if existing wetlands or wetland vegetation were present in the
project area where restoration-related construction activities would occur. Construction effects could

include filling, disruption, or alteration of wetlands. These effects would be minor because they would
be limited to the local area, and may range from short-term to long-term.

Adverse effects to SAV and shallow water habitats could occur where in-water work with heavy
equipment is used to place engineered structures. These effects would include covering existing SAV
meadows or increasing turbidity during construction. Turbidity would dissipate quickly and effects from
this water quality change would be minor and short-term. However, adverse effects from covering SAV
would be minimized due to pre-construction surveys in specific project locations; impacts to SAV could
be minor and would be avoided and minimized to the maximum extent practicable.

Short-term minor to moderate adverse effects to coastal transition zones could occur during
construction from the use of heavy equipment. In addition, the introduction of breakwaters could have
short-term to long-term and minor to moderate adverse effects on coastal transition zones from altered
flood control or hydrology.

6.4.2.6 Living Coastal and Marine Resources

Placement of breakwaters and living shorelines could protect eroding wetlands and shallow water
habitats and, in some cases, would allow for additional wetlands and shallow water habitat creation on
the shore side of the constructed breakwaters. These actions would provide long-term benefits to
benthic populations, pelagic microfaunal communities, and finfish, by increasing habitat and foraging
areas. In addition, the actions could protect foraging habitat and roosting locations for birds, which
would be a long-term benefit. Construction of breakwaters could also result in a long-term benefit to
terrestrial and marine mammals, sea turtles and birds by providing expanded stabilized beach areas that
are suitable foraging and nesting habitat along the Gulf Coast.
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Placement of breakwaters and living shorelines would require use of in-water heavy equipment and

sediment placement, which would increase human activity, noise, vibration, and turbidity in the short-

term. These activities could result in the following adverse impacts:

6.4.3

Short-term minor impacts to local oyster populations or other benthic organisms may occur
from increased turbidity, substrate disturbance, or siltation during construction.

Short-term, minor disturbance or loss of pelagic microfaunal communities from increased
turbidity, which decreases available light necessary for photosynthesis, and from disruption in
the water column and surface water. These impacts would be short-term and minor because
pelagic microfaunal communities would re-establish once turbidity dissipates; ;

Short-term, minor displacement of finfish individuals or mortality of individual finfish, including
adults, eggs, or larvae, could occur during construction, depending on timing and location of
construction and affected species. However, it is anticipated that finfish would move away to
other readily available aquatic habitats during the construction period. Fish present in the
dredging or fill-placement 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. Overall, this would be a minor short-term adverse effect that would not be
expected to reduce local fish populations or designated EFH. If projects have a potential to
adversely affect protected fish species, consultations with the appropriate agencies would be
required prior to project implementation.

Short-term, minor to moderate displacement of sea turtle and marine mammal individuals from
the work area due to increase in activity, noise, vibration, and turbidity during construction.
These impacts would be short-term and minor and would affect localized areas only. 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.

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. Structures
that extend above the water surface could also potentially improve predator access to nesting
birds, resulting in a minor long-term adverse impact limited to the localized area of breakwater
placement. If projects have potential to adversely affect protected bird species, consultations
with the appropriate agencies would be required prior to project implementation.

Project Type 3: Restore Barrier Islands and Beaches

This project type involves restoring barrier islands and beaches which provide important coastal habitat.

Appropriate restoration techniques (described in more detail in Chapter 5) for this project type include

but are not limited to:

Re-nourish beaches through sediment addition
Restore dune and beach systems through the use of passive techniques to trap sand
Restore barrier islands via placement of dredged sediments
Plant vegetation on dunes and back-barrier marsh
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e Construction of groins, breakwaters, or sediment by-pass structures

6.4.3.1 Geology and Substrates

Placement of appropriate soils on eroding beaches and/or dune systems could benefit geology and
substrates by helping stabilize eroding areas. In addition, passive or active efforts to capture sediments
and reintroduce them to the system would also help to stabilize these areas. These effects would be
long-term because they would last beyond the construction period.

Adverse effects from beach re-nourishment and barrier island restoration may occur to geology and
substrates from construction activities. Use of equipment in submerged substrates to excavate material
for beach re-nourishment can disturb sediments, which would be a short-term minor effect limited to
the area where excavation occurred. Staging and heavy equipment use for beach re-nourishment could
result in minor short-term impacts to upland geology and substrates. Borrow sources for beach re-
nourishment may occur in upland or submerged areas, which would be disturbed during excavation and
removal and the structure of existing soils and geology could be altered. These adverse effects would be
minor and long-term because disturbance would be limited to the local area. Placement of structures
such as groins or footings may permanently cover existing geology or substrates, effects of which would
be minor and long-term because they are limited to the local area. In some areas, hard shoreline
protection near beaches may lead to accretion near the structure and accelerated erosion around the
ends of the structure. Because hard structures may cause net beach erosion, construction of groins and
breakwaters may cause long-term minor to moderate long-term adverse impacts in some areas.

6.4.3.2 Hydrology and Water Quality

Beach re-nourishment and, particularly, barrier island restoration have the potential to reduce the
effects of future storm surges on nearshore wetlands and associated brackish-water resources. These
effects could include reduced erosion/loss of these wetlands and channel networks as well as reduced
inland extent of saltwater encroachment during storms. These would be long-term beneficial effects
because they would extend beyond the construction period.

The dredging of borrow sources could locally degrade water quality at the borrow site through the
disturbance of sediment and increased turbidity. This would be a minor short-term adverse effect
because it would be localized and would only occur during the construction period. Placement of
sediment in the nearshore environment to re-nourish beaches could cause sedimentation and turbidity
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.

6.4.3.3 Air Quality and Greenhouse Gases

During dredging, excavation or placement of materials on barrier islands and beaches, there could be
minor to moderate adverse impacts to air quality associated with the use of heavy equipment and
vehicles. There is a slight potential for fugitive dust creation from construction activities, resulting in
minor adverse impacts. Examples of project-specific projected emissions are located in Chapters 8
through 12. The severity of impacts would be highly dependent on the duration 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 an increase in GHG emissions.
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6.4.3.4 Noise

During the construction period, local noise levels would increase and minor to major short-term adverse
impacts from noise 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, the amount of noise that these activities would generate and the distance to sensitive
receptors such as recreational users or wildlife. Typically, impacts are expected to range from minor to
moderate. The construction or placement of passive techniques to trap sand could result in temporary
changes to the soundscape, which would be only slightly apparent to visitors while this technique is
being constructed, and would not attract attention, dominate the soundscape, or detract from current
user activities or experiences. In these instances, impacts to ambient noise levels would be minor.
Dredging activities associated with barrier island restoration and beach re-nourishment, by contrast,
could result in short-term minor to moderate impacts due to noise. These activities could adversely
impact the soundscape by introducing mechanical dredging, a readily observable audible contrast if
occurring in areas where noise would detract from current user activities or experiences. In these
instances, short-term impacts of noise would be minor to moderate.

Over the long-term, the restoration activities would not have a noticeable impact on noise levels. The
placement of structures such as groins, breakwaters and sediment by-pass structures in natural areas
where these elements did not previously occur would not present an audible contrast to natural
surroundings. Any added noise from these elements would not be readily apparent and would not
attract attention, dominate the soundscape, or detract from current user activities or experiences.

6.4.3.5 Habitats

The purpose of re-nourishing beaches or restoring barrier islands through sediment addition is to re-
build and stabilize the area by providing clean sediment or replenishment of suitable materials from
borrow sources compatible with the restoration site. The construction of engineered structures such as
breakwaters and groins and sediment by-pass methods could decrease erosion of beaches and may
increase the lifespan of beaches near passes, inlets, or in areas where erosion rates are high and
sediment supply is limited. Benefits would be anticipated from increasing stability and resilience of
barrier islands and beaches in the long-term. Re-nourishment of beaches and barrier islands can
enhance beach habitat and provide benefits to other habitats, such as wetlands through storm surge
protection. These actions could also provide protection for back-bay SAV habitats and coastal and
riparian areas by reducing erosion and scouring.

Back barrier marsh and beach stability could be achieved by planting vegetation to reduce erosion and
encourage sediment deposition. Restoration of dune and beach systems by passive techniques to trap
sand (i.e. placement of sand fencing, hay bales, and recycled Christmas trees and by replanting and re-
vegetating) could also stabilize marsh and beach sediments. These actions could contribute to the
stability of the shoreline of the barrier island or beach, resulting in a long-term benefit. Planting
vegetation on dunes and in back-barrier marshes could also restore the plant community within
wetlands, resulting in long-term beneficial effects. Vegetation planting and dune beach restoration
could stabilize marsh and beach sediments contributing to the stability and protection of habitats that
are critical to the coastal and riparian ecosystem and yield a long-term benefit to coastal transition
zones.
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Adverse effects to wetlands from beach re-nourishment through sediment addition would occur if
existing wetlands or wetland vegetation were present where restoration associated activities such as
dredging, placement of a sediment transport pipeline or in-water construction work take place. The
effects could include filling, disruption, or alteration of wetlands. If they occur, these effects would be
minor and short-term because they would be limited and localized.

Adverse effects to SAV and shallow water habitats from beach re-nourishment and barrier island
restoration may result if sediment deposition occurs in shallow water habitats where SAV is present.
Potential adverse impacts on SAV could include covering existing SAV or increasing turbidity during
construction. These adverse impacts would be expected to be short-term and minor.

Short-term minor adverse effects to barrier islands or beaches could occur during construction from
human activity and/or the use of equipment to place sand traps or plant vegetation on affected dunes,
beaches, and marshes. However, hand placement is typically employed for this technique which is a
minimally-invasive method. Turbidity effects would be minimized, short-term and minor. SAV
population changes would not occur.

In some areas, hard shoreline protection near beaches may lead to accretion near the structure and
accelerated erosion around the ends of the structure. Because hard structures may cause net beach
erosion, construction of groins and breakwaters may cause long-term minor to moderate long-term
adverse impacts in some areas.

Adverse effects to wetlands could occur if existing wetlands or wetland vegetation were present in the
project area and would be affected by filling, disruption, or alteration of wetlands during construction.
These effects could be short or long-term, but would be limited to the local area and therefore
considered minor.

Short-term minor to moderate adverse effects to beaches, dunes and barrier islands could occur during
construction from the use of heavy equipment and from construction activities on the beach area,
dunes, barrier islands, and to coastal transition zones.

Adverse effects to SAV could occur in areas where in-water work with heavy equipment is used to place
engineered structures. These effects would include covering existing SAV populations or increasing
turbidity during construction. However, turbidity would dissipate quickly and be minor and short-term.
However, adverse effects from covering SAV would be minimized due to pre-construction surveys in
specific project locations; impacts to SAV could be minor and would be avoided and minimized to the
maximum extent practicable.

6.4.3.6 Living Coastal and Marine Resources

There are several long-term beneficial effects to finfish expected from enhancing barrier island systems.
Beaches contribute to the quantity and quality of adjacent shallow water soft-bottom habitats that
serve as nurseries and foraging areas for some finfish. A larger beach area also enables improved food
and nutrient exchange to aquatic habitats. Re-nourishment of beaches could provide a long-term
benefit to terrestrial wildlife by protecting valuable beach and dune habitat. Such benefits include:
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e These beaches are essential for a number of endangered beach mice, protected sea turtles, and
other protected species.

e Qverall, this project type could provide a long-term benefit to birds by providing crucial habitat
for shorebirds. Some species that nest or winter on barrier islands or sandy beaches could
benefit long-term due to the restoration of habitat that has been disappearing from
development along the coasts. These beaches are essential stopover areas for migratory birds
to rest and feed during migration.

e Re-nourishment of beaches through sediment addition and restoration of barrier islands could
be a long-term benefit to wildlife populations, and could be a long-term benefit by creating new
habitat suitable for beach mice and other terrestrial species that utilize beach habitats.

e Sediment deposition on beaches could reduce erosion rates and thereby provide protection for
back-bay habitats where pelagic microfaunal communities may be present. Overall, this could
result in a long-term benefit to pelagic microfaunal communities and an indirect, long-term
benefit to the food chain to which pelagic microfaunal communities are a fundamental part.

e Nourishment of beaches through sediment addition and restoration of barrier islands would
likely be a long-term benefit to bird, sea turtle and beach mice populations by providing
expanded stabilized areas of suitable island and beach habitat along the Gulf Coast.

e Placement of sand fencing, hay bales, and recycled Christmas trees, or planting native dune
vegetation can restore the plant community and provide additional habitat and foraging area
for shoreline organisms, and stabilize and restore existing dune systems.

e Planting vegetation on dunes and in back barrier marshes would restore plant communities and
could provide additional habitat and foraging area for other shoreline organisms. Shoreline
grasses and other plants tolerant of a dune environment could be used to stabilize dunes.
Replanting dune and back-barrier marsh areas could create suitable habitat for birds, benthic
communities, finfish, pelagic microfaunal communities, manatees and sea turtles and also
stabilize the dune or marsh area. Shoreline habitats landward of the beach could benefit from
beach, dune, and back-barrier marsh restoration because restoring these areas could provide
protection from storm surge and erosion. This technique could provide long-term indirect
benefits to migratory and resident birds as well as nesting sea turtles and beach mice or other
terrestrial wildlife by expanding or stabilizing habitat. Additionally, reducing erosion could
benefit oyster populations that can be adversely affected by excessive sediment in nearshore
waters.

e Upland species may benefit from construction of engineered structures such as breakwaters,
groins and sediment by-pass methods which could decrease erosion of beaches and may
increase the lifespan of beaches near passes, inlets, or in areas where erosion rates are high
and sediment supply is limited. Shoreline habitats landward of the beach could benefit from
beach, dune, and back-barrier marsh restoration because restoring these areas could provide
protection from storm surge and erosion. This technique could provide long-term benefits to
terrestrial wildlife, including protected species such as beach mice and diamondback terrapin.

To facilitate creation and/or restoration of beaches and barrier islands, sediments would be dredged
from borrow sources which could result in the following adverse impacts:
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o Sediment removed from nearshore waters could impact local oyster populations or other
benthic communities near the borrow site from increased turbidity, substrate disturbances or
siltation, which could locally increase mortality and inhibit spawning activities in the short-term
until silt dissipated.

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

e Fish present in the dredging or fill-placement 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 adverse effect that would not be
expected to reduce local fish populations or designated EFH. If projects have potential to
adversely affect protected fish species, consultations with the appropriate agencies would be
required prior to project implementation.

e Sea turtle and marine mammal individuals 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 habitats. If projects have
potential to incidentally harass marine mammals or may adversely affect sea turtles,
consultations with appropriate agencies would be conducted prior to 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. If projects may adversely affect
protected bird species, consultations with the appropriate agencies would be required prior to
project implementation.

Short-term minor adverse effects to sea turtle nesting habitat could occur from human activity or
equipment operation used during installation of passive means to trap sand such as sand fencing, hay
bales, and recycled Christmas trees. These materials can become lodged in shallow water habitats near
beach placement sites. However, these materials would degrade or wash out with tidal fluctuations and
would not be expected to result in adverse effects to terrestrial or marine species that may be in the
area.

Some minor short-term displacement of local birds or wildlife could occur during vegetation planting
operations. However, increased vegetation in dune and marsh areas could improve habitats that are
essential for migratory birds and terrestrial species. Additionally, planting marsh habitats could result in
short-term adverse effects to pelagic microfaunal communities due to turbidity and temporary
reduction of light availability. Any finfish or other animal species present in the marsh planting areas
may also be temporarily disturbed from turbidity or other in-water activities that would cause species to
disperse to other areas. These effects would be minor short-term during planting activities only.

Construction in upland 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. These effects would be minor and short-term. If engineered structures were constructed in
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areas where protected species may be present, consultations with appropriate agencies would occur
prior to project implementation.

If heavy equipment is used to place, modify or replace engineered structures in the aquatic
environment minor short-term impacts could include increased sedimentation, increased turbidity, and
potential leaking of construction fluids which could affect finfish, marine mammals, benthic organisms
or sea turtles that may be present. However, these would be short-term minor effects because species
would be expected to move away to other readily available aquatic areas. Long-term impacts to local
oyster populations may occur from sediments or other materials placed directly on top of an existing
oyster reef/substrate or from removal of existing hard substrate habitats (such as groins or reefs).

6.4.4 Project Type 4: Restore and Protect Submerged Aquatic Vegetation

This project type involves restoring submerged aquatic vegetation (SAV) beds using one or more
techniques including re-vegetation and protection of SAV with buoys, signage, and/or other protective
measures. These techniques are often used in combination. Appropriate restoration techniques
(described in more detail in Chapter 5) for this project type include but are not limited to:

Backfill scars with sediment

Re-vegetate SAV beds via propagation and/or transplanting

Enhance SAV beds through nutrient addition

Protect SAV beds with buoys, signage, and/or other protective measures

P wNhPe

6.4.4.1 Geology and Substrates

Implementation of restoration activities would provide a long-term benefit to geology and substrates by
backfilling blowholes or propeller scars (which result from boat traffic in shallow water areas) with
native fill (i.e., local sediment), which could return the seafloor to its original elevation and grade.
Stabilizing the substrate with vegetation could also prevent further disturbance of the substrate from
tides, wind, waves, vessel wakes, or currents, which can expand scars and blowholes into adjacent areas.

For all implemented techniques, affected areas would be localized and typically small. Backfilling, re-
vegetation, bird stakes or fertilizer spikes, and buoys or signage would have only minor, short or long-
term local adverse effects on nearshore sediments due to temporary increase in turbidity during
construction or installation.

6.4.4.2 Hydrology and Water Quality

SAV helps stabilize shorelines, diffuse the energy of storms, and trap sediment. As such, restoring SAV
could help protect shorelines. SAV restoration activities could also improve wetland filter function, slow
water velocities and reduce turbidity, and prevent erosion and sedimentation. These would be long-
term beneficial effects because they would extend beyond the construction period.

Equipment usage and other construction activities in wetland recharge areas could result in short-term
adverse impacts to surface water related to sediment compaction, disturbance, and erosion. There
would be negligible local disturbance from placement of signs or buoys. Fertilization and bird stakes
would increase the long-term risk of adding more nutrients than could be used by plants on-site,
resulting in increased nutrient concentration in adjacent or downstream areas. However, given the small

scale of fertilizer use, this effect would be minor.
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6.4.4.3 Air Quality and Greenhouse Gases

During restoration activities, there could be short-term minor to moderate adverse impacts to air quality
from emissions generated by construction equipment and vehicles. Examples of project-specific
projected emissions are located in Chapters 8 through 12. 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.

6.4.4.4 Noise

During the construction period, temporary impacts to ambient noise levels would result from SAV
restoration activities. The severity of impacts would depend to a large degree on the location of the
project and the amount of noise that these activities would generate and the distance to sensitive
receptors such as recreational users or wildlife. For example, the placement and use of barges and
associated equipment for backfilling scars with sediment would temporarily emit noise, which may
detract from current user activities or experiences. These short-term construction-related adverse
impacts to ambient noise levels would be minor to moderate in nature.

Over the long-term, the SAV restoration activities would not have a noticeable impact on noise. For
example, the placement of signage posted to warn boat traffic of the submerged vegetation would not
present an audible contrast to natural surroundings. As a result, noise from these elements would not
be apparent and would not attract attention, dominate the soundscape, or detract from current user
activities or experiences.

6.4.4.5 Habitats

Backfilling scars and re-vegetating the areas as part of restoration activities would be expected to
enhance adjacent wetland, barrier island, beach, or other coastal habitats. Restoring SAV resources
could, over the long-term, also improve water quality by providing areas of slower moving water that
can reduce shoreline erosion rates. These would be long-term benefits to local habitats, because effects
would persist beyond the construction period.

Temporary adverse effects could occur to local habitats affected by SAV restoration activities. There
could be minor short-term increases in sediment disturbance and turbidity associated with in-water
activities such as SAV planting and fertilization, but this would be expected to settle quickly and be
limited to the localized area where restoration activities occurred. Short-term minor to moderate
adverse effects to barrier islands, beaches, coastal transition zones, or other habitats could also occur
from the temporary introduction or staging of construction equipment to remediate, replant, and
backfill scars to prepare for re-colonization and transplantation of SAV.

6.4.4.6 Living Coastal and Marine Resources
Increasing SAV ecosystem function and area would expand the amount of available habitat creating a
long-term beneficial effect to coastal and marine resources that use those areas.

Adverse effects could occur if resources, including oysters, fish, sea turtles, marine mammals, benthic
communities, and pelagic microfaunal communities, are present where restoration activities occur.
Mortality of benthic organisms could occur in areas identified for borrow source material dredging and
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in-water construction work, where planting of SAV is taking place, or where staking or placement of
signs occurs. These effects would be short-term and minor because they would occur only during in-
water activities would be limited to small areas.

SAV restoration actions would result in short-term minor impacts to pelagic microfaunal communities
due to substrate disturbance and increased turbidity which, when suspended in the water column, could
reduce the ability for some pelagic microfaunal species to photosynthesize. Turbidity from replanting
efforts would be temporary and would dissipate quickly, and pelagic microfaunal should be able to re-
establish readily available habitats.

Restoration activities that involved the use of in-water equipment and sediment disturbance could
affect sea turtles, manatees, and other marine mammals through a temporary increase in activity, noise,
vibration, turbidity, and alteration or loss of foraging habitat. This could result in temporary
displacement of individuals from the work area. Construction activities will vary depending on the type
and size of the project but are generally anticipated to be short-term. If projects may incidentally harass
marine mammals or may adversely affect ESA-listed marine mammals or sea turtles, authorizations or
consultations with appropriate agencies would be required prior to project implementation.

Fish present in the work area could also 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
or designated EFH. If projects have potential to adversely affect protected fish species, consultations
with the appropriate agencies would be required prior to project implementation.

Birds that forage in or near the restoration site could be temporarily disturbed or displaced. However,
these effects would be short-term and minor as birds would be expected to move away to forage in
other readily available habitat. If projects have potential to adversely affect protected bird species,
consultations with the appropriate agencies would be required prior to project implementation.

6.4.5 Project Type 5: Conserve Habitat

This project type involves land acquisition and management actions to conserve Gulf Coast habitats.
Appropriate restoration techniques (described in more detail in Chapter 5) for this project type include,
but are not limited to:

1. Conserve habitat through fee title acquisition
2. Conserve Habitat Though Use Restrictions and/or Management
3. Conserve, manage, and restore habitat that is being acquired or is currently under protection

6.4.5.1 Geology and Substrates

Fee title land acquisition or use of a conservation easement could reduce disturbance of geology and
substrates by protecting lands from development pressure. This would be a long-term beneficial effect
that will extend the life of the project.

Specific restoration activities identified as part of land management plans could result in short-term
minor to moderate adverse effects to affected substrates and/or geology. The intensity of impacts
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would be highly dependent on the management goals for the acquired land and the location of the
project. For example, land acquisition could permit public access for recreational use. This public use,
which would depend on management stipulations developed as part of the land acquisition, could result
in short-term minor to moderate adverse effects through increased soil compaction, rutting, or erosion
from human presence and activity within island marshes, flats, dunes, and beaches. For example,
invasive plant species are initially removed from a property, short-term disturbance to geological
resources would occur, but the replanting or recolonizing of native vegetation would enhance the
acquired land over the long-term.

6.4.5.2 Hydrology and Water Quality

Where easements and protected lands overlap groundwater recharge zones, surface water, or brackish-
water resources, water sources and quality could be further protected from future degradation by
helping to reduce runoff. Similarly, where protected land overlaps wetlands or shorelines, the protection
of natural hydrologic processes could indirectly help limit development and associated effects on water
quality, including via saltwater intrusion. These would be long-term beneficial effects that would occur
over the life of the project.

Specific restoration activities identified as part of land management plans could result in short-term
minor to moderate adverse effects to affected water resources. The severity of impacts would be highly
dependent on the management goals for the acquired land and the location of the project. For example,
land acquisition could permit public access for recreational use. This public use, depending on
management stipulations, could result in short-term minor to moderate adverse effects through
increased sedimentation and turbidity from human presence and activity within wetland/shallow water
habitat.

6.4.5.3 Air Quality and Greenhouse Gases

No change from status quo to air quality or GHG impacts would be anticipated over the short or long-
term from the identification, nomination and fee title acquisition of specific habitat areas or the addition
of conservation easements to such lands.

During implementation of land management plans, there could be short-term minor to moderate
adverse impacts to air quality from emissions generated by construction equipment and vehicles.
Examples of project-specific projected emissions are located in Chapters 8 through 12. 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.

6.4.5.4 Noise

No change in status quo to noise would be anticipated over the short-term from the identification,
nomination and fee title acquisition of specific habitat areas or the addition of conservation easements
to such lands. Depending on the land use, some changes in noise levels could occur, however, these
would need to be evaluated on a project specific basis (e.g., public access might result in minor increases
to noise levels from recreational users, or preservation of lands may assist in maintaining natural quiet
over a longer-term).
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During implementation of the land management plan, minor to moderate short- and long-term adverse
impacts to ambient noise levels could occur. The severity of impacts would depend to a large degree on
the location of the project and the amount of noise that these activities would generate and the
distance to sensitive receptors such as recreational users or wildlife. Noise impacts associated with
specific land management and restoration techniques, such as beach re-nourishment, are discussed
under the Project Types associated with those techniques

6.4.5.5 Habitats

Conservation of habitat through fee title acquisition or use restrictions could have a long-term moderate
benefit to any habitat on the property acquired or protected. Depending on the restoration site and
project goals, barrier islands, beaches, coastal transition zones, or other habitats could experience a
long-term benefit from being protected and conserved through acquisition and proper management.
Conservation would also allow for upland migration of beach, wetland, or other habitats as the sea
levels rises and could limit development encroachment.

Specific restoration activities identified as part of land management plans could result in short-term
minor to moderate adverse effects to barrier island, coastal transition zone, beach and dune, or other
habitats. The severity of impacts would be highly dependent on the management goals for the acquired
land and the location of the project.

6.4.5.6 Living Coastal and Marine Resources

Conservation of habitat through fee title acquisition or conservation easements could have a long-term
moderate benefit to pelagic microfaunal communities, finfish, sea turtles, marine mammals, birds, and
terrestrial wildlife through the protection of barrier island, beach, wetland/shallow water habitat
(marshes, estuaries, mangrove swamps, etc.), or other habitat, depending on project specific goals and
the location of acquired land. These habitats can be important for food supply and various life stages of
some species. Land acquisitions with stipulations that limit human activities that could adversely affect
coastal and marine resources would result in long-term benefits to species that utilize the acquired
habitats.

Implementation of land management plans, located within or near restoration activities could result in
disturbed, removed, or altered habitats, which could cause minor to moderate, short- and long-term
adverse effects to species that use those habitats for forage or nesting purposes. The severity of
impacts would be highly dependent on the management goals for the acquired land and the location of
the project. For example, land acquisition could permit public access for recreational use. This public
use, depending on management stipulations, could result in long-term minor to moderate adverse
effects to area species through increased human presence and activity on acquired habitats.

6.4.6 Project Type 6: Restore Oysters

This project type involves the use of cultch or other suitable material for creating reef structures and
enhancing oyster populations. Appropriate restoration/protection techniques (described in more detail
in Chapter 5) for this project type include, but are not limited to:

. Enhance oyster production through cultch placement, relay, or cultivation
. Use of natural or permissible materials to create oyster reef structure
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6.4.6.1 Geology and Substrates

Creating or enhancing nearshore oyster reefs can help protect eroding shorelines on the landward side
of the reef structure. In addition, the placement of cultch to establish oyster reefs could reduce wave
energy reaching shorelines. This would provide a long-term beneficial effect by reducing shoreline
erosion because it would extend beyond the construction period. Depending on where the material was
placed, the creation of oyster reefs would reduce the amount of soft bottom habitat resulting in a long-
term minor adverse impact to existing soft bottom habitat. If cultch relay or a similar technique is used,
there could be a long-term, minor adverse impact on geology and substrate from the removal of oysters
from the original site. However, there would be a long-term moderate beneficial impact on substrate in
the project area through the increase in hard bottom and elevation as a result of the placement of
oyster shell or other suitable substrate for oyster to establish a reef.

6.4.6.2 Hydrology and Water Quality

Creating and enhancing nearshore oyster reefs could help protect eroding wetlands and shallow water
areas. Placement of cultch and other materials to establish oyster reefs can reduce wave energy
reaching shorelines. This could provide beneficial effects by reducing wave energy of storm surges and
thus indirectly reducing saltwater incursion inland. Once established, oyster beds could benefit local
water clarity because oysters 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.

Creation of oyster beds involves the placement of materials using offshore equipment and boats. Oyster
reef creation can result in a short-term minor adverse impact to water quality due to the disturbance
associated with the placement of materials.

6.4.6.3 Air Quality and Greenhouse Gases

During construction of reefs and placement of materials, short-term impacts to air quality and GHGs
would occur from the use of gasoline and diesel powered construction vehicles and equipment,
including barges, and exhaust produced by the use of this equipment. Examples of project-specific
projected emissions are located in Chapters 8 through 12. The severity of impacts would be highly
dependent on the length and type of construction required and the location of the project. There is a
slight potential for fugitive dust creation from construction activities, resulting in minor adverse impacts.
No long-term impacts to air quality are anticipated and no long-term emissions of GHG would occur.

6.4.6.4 Noise

During construction or restoration of oyster reefs, the use of heavy motorized equipment would result
in short-term minor adverse effects to ambient noise levels. The noise generated from the operation of
large barges and other equipment would attract attention and contribute to the soundscape in local
areas, resulting in short-term minor impacts. However, the severity of impacts would depend to a large
degree on the actual project site, distance to sensitive receptors such as recreational users or wildlife
and the level of ambient noise. In areas with low ambient noise, adverse impacts would be greater
because the contrast created by barges and other construction equipment. Conversely, in areas where
commercial and recreational water vessel traffic is commonplace there are higher ambient noise levels
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and impacts to ambient noise levels would be less. No adverse impacts to ambient noise levels are
expected over the long-term.

6.4.6.5 Habitats

Depending on design and location, creating and enhancing oyster habitat could reduce the intensity of
wave action and protect eroding shorelines, which would provide long-term benefits to these habitats.
Similarly, restoration or creation of nearshore oyster reefs can help protect shallow water areas that
could provide habitat for SAV. Enhancing existing reefs near SAV areas can also encourage more bird
activity, which could fertilize SAV beds.

Placement of reefs near shallow water areas would require the use of in-water heavy equipment, which
could produce turbidity and adversely affect the immediate area; therefore, these impacts would be
short-term and minor.

6.4.6.6 Living Coastal and Marine Resources

Restoration and creation of nearshore oyster reefs can help protect eroding wetlands and shallow water
areas that provide habitat for coastal and marine resources. In addition, the reef structure can also
provide foraging and shelter areas for these resources such as fish and invertebrates. Creating nearshore
oyster reef habitat would result in a long-term beneficial impact on birds because these structures can
provide foraging and roosting areas for birds depending on the project design.

Restoration and creation of oyster reefs using natural and permissible materials may cause the short-
term and minor loss or displacement of benthic organisms. Placement of these materials on soft bottom
habitat will have an adverse impact to benthic organisms. Placement of breakwaters or living shorelines
on hard substrate could impact existing oyster populations, resulting in short-term minor effects.
Transport of oyster shell may result in the transport of invasive organisms that can have a minor short-
term effect on oysters and other reef organisms.

Reef placement and relocation of cultch enhancement activities could require use of in-water heavy
equipment that would adversely impact any pelagic microfaunal communities present in the proposed
work area. Some smaller projects may not use in-water heavy equipment, but would shoot cultch from
cannons off of a boat to the desired location. Adverse impacts would occur from increased turbidity,
which decreases available light necessary for photosynthesis, and the degree of impacts would depend
on the method used to place the cultch. Disruption in the water column and surface water would disturb
or kill some pelagic microfaunal communities. Adverse impacts from in-water work would be short-term
and minor because pelagic microfaunal communities would re-establish once turbidity dissipates.
Placement of reefs near shallow water areas would involve use of in-water heavy equipment and create
turbidity and habitat disturbance, which could have a short-term minor impact on finfish. The noise and
disturbance could also have a short-term impact on birds, sea turtles, terrestrial wildlife, and marine
mammals that would avoid the area during construction. Minor long-term impacts to birds and
terrestrial wildlife could occur from disturbance associated with the potential for increased human
activity around the oyster reef. If projects may incidentally harass marine mammals or may adversely
affect ESA-listed marine mammals, sea turtles or fish species, authorizations or consultations with
appropriate agencies would be required prior to project implementation. Creation of breakwaters, reefs,
and living shorelines provides oyster habitat that would have a long-term benefit for oysters.
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Oyster cultch placement (including limestone rock, crushed concrete, oyster shell, and other similar
material) placed in oyster spawning areas would provide a substrate for oyster larvae to attach and
grow, providing a long-term benefit to oysters. Relocating reefs and cultch material from unsuitable or
poor habitat conditions to more suitable areas (with strong bottom currents in bay bottoms and
intertidal and subtidal areas) could result in a long-term increase in oyster populations. Exposing
suitable substrate would also encourage oyster recruitment in those areas. Oyster cultch material placed
over existing hard substrate currently occupied by oysters could have a minor short-term impact on
local populations as would bagless dredging to “turn over” existing oyster reefs. Long-term beneficial
effects to oyster populations would result from cultch placement.

6.4.7 Project Type 7: Restore and Protect Finfish and Shellfish

The purpose of this project type is to reduce direct and bycatch-related mortality of fish and other non-
target species. Appropriate restoration techniques (described in more detail in Chapter 5) for this
project type include but are not limited to:

e Voluntary, temporary reduction in fishing effort
e Remove debris from freshwater, estuarine, marine, and/or critical habitats
e Provide incentives for voluntary use of technological innovations

6.4.7.1 Geology and Substrates

Equipment that may be employed for the removal of debris from marine environments could include
motorized vehicles such as boats to deploy equipment or divers engaged in collection activities. Removal
of this debris could temporarily displace substrates within the immediate vicinity as debris is removed
and boats/equipment are used. Displaced sediment would be expected to naturally refill in a short-
period as a result of the relatively small size of debris. These effects would be short-term because they
would likely be small and localized.

6.4.7.2 Hydrology and Water Quality

Temporary reductions in fishing effort and implementation of methods to reduce bycatch mortality
could have minor short-term beneficial effects on water quality by temporarily reducing the number of
boats on the water. This reduction could reduce the contaminant loadings to surface waters typical of
those vessels, assuming that a temporary repose would not lead to an increase in fishing effort in
fisheries that were not part of the repose. This is also assuming that vessels were not being used for
purposes other than fishing. These effects would be minor and short-term because they would be small,
localized, and only occur when boats are not being used for fishing.

The use of equipment to remove debris could pose a minor short-term adverse effect to water quality
by increasing the risk of water quality contamination from equipment and vessels used during the
removal period. During removal sediment disturbance would increase turbidity within the immediate
vicinity of the removal site. This would be a minor short-term adverse effect because it would be
localized and would only occur during the debris removal period. Removal of any debris that may leach
or otherwise adversely affect water quality would have a long-term beneficial effect because it would
remove a potential source of contamination.
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6.4.7.3 Air Quality and Greenhouse Gases

Temporary reductions in fishing effort and implementation of methods to reduce bycatch mortality
could have minor short-term beneficial effects on air quality by temporarily reducing the number of
boats on the water. This reduction could reduce the GHG emission in the local area produced by those
vessels, assuming that a temporary repose would not lead to an increase in fishing effort in fisheries that
were not affected. This is also assuming that vessels were not being used for purposes other than
fishing. These effects would be minor and short-term because they would be small, localized, and only
occur when boats are not being used for fishing.

Removal of debris would require the use of equipment and vehicles, emission from which could result in
minor adverse impacts to air quality in the project vicinity. The use of gasoline and diesel-powered
equipment would contribute to an increase in GHG emissions. Based on the small scale of projects and
the short timeframe, impacts would be short-term and minor. No long-term impacts are anticipated.

6.4.7.4 Noise

Temporary reductions in fishing effort could have minor short-term beneficial effects on noise by
temporarily reducing the number of boats on the water and reducing the ambient noise level in the
area. This reduction in ambient noise levels assumes that those vessels would not increase their fishing
effort in areas that were not part of the repose or be used for purposes other than fishing. These effects
would be minor and short-term because they would be small, localized, and only occur when boats are
not being used for fishing.

The removal of debris could require the use of equipment, which would result in short-term minor to
moderate impacts to ambient noise levels. The severity of impacts would depend to a large degree on
the location of the project and the amount of noise that these activities would generate and the
distance to sensitive receptors such as recreational users or wildlife. The effects from noise levels
produced by equipment use would be minor and short-term because the noise levels would be localized
and only occur when equipment was in use.

6.4.7.5 Habitats

Removal of debris from marine, estuarine, and freshwater environments could result in minor short-
term adverse effects to these habitats as a result of the use equipment, displacement of substrate, and
increase in turbidity in the removal area. These effects would be minor and short-term because they
would be limited to the local area. There would be long-term beneficial impacts to these habitat from
the removal of debris. Removal of any debris that may leach or otherwise adversely affect water quality
or sediments within these habitats would also result in a long-term beneficial effect because it would
remove a potential source of contamination.

6.4.7.6 Living Coastal and Marine Resources

Direct impacts on living coastal and marine resources from a voluntary and temporary reduction in
fishing effort or the use of technological innovations would be based on project-specific considerations
to determine the magnitude and duration. A voluntary reduction in fishing effort and/or the use of
technological innovations could result in the following beneficial impacts:
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e Increased finfish population levels of both commercial and recreational fisheries resources by
reducing fishing and bycatch mortality;

e Reduced bycatch mortality of sea turtle, marine mammal and bird species as a result of reduced
fishing pressure effort and use of technological innovations;

Minor long-term adverse impacts could result from removing a food source for certain gulls, terns, and
pelicans that have adapted to following fishing boats in order to forage on the discarded bycatch. A
voluntary reduction in fishing effort could also result in adverse effects to biological resources if fishing
effort is displaced to another location. Debris such as derelict fishing gear may result in adverse effects
to finfish, invertebrates (such as crabs), sea turtles, marine mammals, and birds that are caught,
stranded, and killed in this equipment. Removal of this equipment could result in long-term moderate
beneficial effects to these species that are susceptible to entanglement and mortality by derelict fishing
gear by reducing incidental entanglement and mortality. The beneficial effect to these species would
depend on the amount and areas of removal of derelict fishing gear.

Removal efforts may also result in short-term minor adverse effects to living coastal and marine
resources present in the removal area due to temporary increases in activity, noise, vibration, and
turbidity. Activities are anticipated to be short-term based on the type and size of the project. This
could result in temporary displacement of individuals from the work area or mortality of individual
species. The equipment that would be used to remove debris would not be anticipated to produce
sound levels that would adversely affect fish or marine mammals. Temporary increases in turbidity and
alteration of water quality in the work area may result in short-term minor adverse impacts. If eggs and
larvae are present in the project area, they are more likely to be negatively impacted and killed by debris
removal activities. Minor and short-term disturbances may impact pelagic microfaunal communities in
the area from increased turbidity near in-water work, which decreases available light necessary for
photosynthesis. Also, disruption in the water column and surface water would disturb or kill some
pelagic microfaunal individuals. These impacts could be reduced by avoiding activities during critical
spawning and rearing periods for sensitive species. BMPs and other mitigation measures that may be
employed to further minimize or contain adverse impacts are detailed in Appendix 6-A. Overall, living
coastal and marine resources would have a long-term beneficial effect from removal of derelict fishing
gear and other types of debris from fishery habitats.

6.4.8 Project Type 8: Restore and Protect Birds

This project type involves restoring habitat that would support bird populations and implementing
measures that would protect bird habitat or reduce direct impacts to nesting populations. Appropriate
restoration/protection techniques for this project type (described in more detail in Chapter 5) include
but are not limited to:

e (Create or enhance bird nesting and/or foraging habitat;
e Protect bird foraging and nesting habitat, including the use of predator control;
e Control existing encroachment of invasive species and prevent further spread.

6.4.8.1 Geology and Substrates

Creating or enhancing bird habitat by constructing new nesting or foraging habitat such as barrier

islands, beaches or wetlands could benefit geology and substrates by adding sediments into the system.
36



Re-planting of shoreline vegetation could result in long-term benefits to soils because native plants
could help stabilize shorelines and reduce erosion. These effects would be long-term because they
would last beyond the construction period.

Protecting bird habitat from development would benefit geology and substrates by preventing
disturbance, loss of soil, and reducing erosion. No adverse effects from protecting bird habitat on
geology and substrates would occur.

Efforts to remove and limit the further spread of invasive species could have a long-term benefit to soil
substrates since some invasive plant species displace native vegetation that are better suited to prevent
erosion. Some invasive plants prevent the colonization of native understory plants with root systems
that have evolved to prevent beach sand and soil erosion. No adverse impacts to geology or substrate
would occur by limiting invasive species introduction or spread. Controlling invasive plant species entails
physical cutting/removal, application of herbicides, and biological control. These techniques would have
no impact on geology, but the use of equipment to remove existing vegetation could leave soils
vulnerable to erosion until replacement vegetative cover is provided. This would be a short-term minor
adverse effect. Herbicides or biological control methods can have a similar effect but the physical
presence of dead vegetation may provide short-term erosion control.

6.4.8.2 Hydrology and Water Quality

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. Development of herbaceous wetlands would
produce long-term benefits to hydrology and remove nutrients and other impurities from the water
which improve water quality. If creation of wetlands requires excavation short-term adverse impacts
could occur, but be local and temporary.

Protecting nesting and foraging habitat for birds would have long-term benefits by preventing
development and disturbances, which can reduce runoff and benefit water quality.

Preventing the invasion of exotic species could have a long-term benefit to hydrology, since many non-
native plant species have higher water requirements and can deplete soil moisture more rapidly than
native species. The use of pesticides or herbicides could have an adverse minor short-term impact on
water quality if they are applied where they can enter the aquatic ecosystem. Long-term minor adverse
impacts could occur with continued exposure. Equipment usage and other construction activities in
wetland recharge areas could result in short-term adverse impacts to surface water related to sediment
compaction, disturbance, and erosion.

The use of heavy equipment to remove existing vegetation could leave soils vulnerable to erosion if
replacement vegetative cover is not provided. This could result in a short-term adverse, but local impact
on water quality.
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6.4.8.3 Air Quality and Greenhouse Gases

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. Examples of project-specific projected emissions
are located in Chapters 8 through 12. 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.

6.4.8.4 Noise

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.

Predator control would have no discernible benefit or adverse impact to noise. To the extent that bird
habitat is protected through land acquisition, development or potential activities which could in turn
cause noise impacts may be limited.

6.4.8.5 Habitats

Creating and enhancing bird habitat would create long-term benefits from increasing stability and
resiliency of barrier islands and beaches. Re-nourishment of beaches and barrier islands can enhance
beach habitat and provide benefits to other habitats such as wetlands through storm surge protection.
Adverse effects to wetlands could occur if existing wetland vegetation were present in the project area
and would be disturbed. Short-term adverse impacts to beaches, dunes and barrier islands could occur
during construction from the use of heavy equipment and from construction activities on the beach
area, dunes, barrier islands, and to coastal transition zones.

Bird habitat restoration activities such as creation of wetlands, beach enhancements or re-nourishment
and dune planting could have short-term to long-term minor adverse impacts on habitats from:

e Filling, disruption, or alteration of wetlands;

e Increased soil erosion, vegetation trampling, vegetation removal, or other human activity from
project staging or construction, or implementation of restoration activities on adjacent uplands,
coastal transition zones, barrier flats, dunes and beaches;

e Limited cover or loss of SAV populations in areas where in-water construction work, dredging,
or placement of an underwater pipeline occurs (noting that pre-construction SAV surveys would
be conducted) ; and

e Changes in water quality from turbidity and substrate disturbance from in-water work with
construction activities or re-vegetation activities.

Protecting bird habitat from disturbance or development provides long-term benefits for habitat.
Restrictions on seasonal or overall human use reduce stress on habitat and reduce habitat degradation.
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Some predator control could have a long-term benefit to habitat; for example, if fencing eliminates
disturbance and protects sensitive habitat. Adverse short-term impacts to local habitat could occur from
the disturbance associated with the construction barriers such as fencing.

Long-term benefits to habitat could occur from the prevention and control of invasive plants that
contribute to the loss of habitat quality. Use of heavy equipment and herbicides could have a short-term
adverse impact on habitat since some species use habitat colonized by non-native vegetation.
Replacement of non-native with endemic species would have a long-term benefit to habitat. Use of
herbicides and pesticides could have a short-term adverse impact to aquatic habitat if they are applied
where they can enter wetlands or water bodies, and impacts to non-target vegetation or species also
could occur.

Construction of islands and beaches could have an adverse impact if materials covered existing SAV
populations. These impacts would be considered minor and short-term because they would occur in
discrete areas. SAV habitat could be avoided through proper survey and selection of project sites.
Herbicides used to control invasive plants could also enter the waterway through air dispersion, by
leaching into groundwater sources, or by stormwater runoff, which would result in a moderate, short-
term impact to local SAV populations.

6.4.8.6 Living Coastal and Marine Resources

Sediment deposition on beaches to create or enhance bird habitat could provide erosion protection for
back-bay habitats where pelagic microfaunal communities may be present. Overall, this could result in a
long-term benefit to pelagic microfaunal communities and a long-term benefit to the food chain to
which pelagic microfaunal communities contribute. Beaches contribute to the quantity and quality of
adjacent shallow water soft-bottom habitats that serve as nurseries or forage areas for some finfish. A
larger beach area also enables improved food and nutrient exchange to aquatic habitats. Re-
nourishment of beaches could be a long-term benefit to terrestrial wildlife by protecting valuable beach
and dune habitat. These beaches are essential for a number of endangered beach mice, protected sea
turtles and other protected species. This project type targets the improvement for bird habitat,
therefore long-term benefits to birds would occur including enhanced habitat for shorebirds. Some
species that nest or winter on barrier islands or sandy beaches could benefit long-term due to the
restoration of habitat that has been disappearing from development along the coasts. These beaches
are essential stopover areas for migratory birds to rest and feed during migration. Re-nourishment of
beaches through sediment addition and restoration of barrier islands could be a long-term benefit to
wildlife populations, and could be a long-term benefit by creating new habitat suitable for beach mice
and other terrestrial species that utilize beach habitats.

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 Sediment removed from nearshore waters could impact local oyster populations or other
benthic communities near the borrow site from increased turbidity, substrate disturbances or
siltation, which could locally increase mortality and inhibit spawning activities in the short-term
until silt dissipated.
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e 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 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
individual finfish. This would be a minor short-term adverse effect that would not be expected
to reduce local fish populations or designated EFH. If projects have potential to adversely affect
protected fish species, consultations with the appropriate agencies would be required prior to
project implementation.

e Sea turtle and marine mammal individuals 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, all
of which could temporarily displace individuals or prey during construction and could result in
short-term, minor impacts. If projects could incidentally harass marine mammals or adversely
affect ESA-listed marine mammals or sea turtles, consultation or authorizations with
appropriate agencies would be required prior to 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. If projects have potential to
adversely affect protected bird species, consultations with the appropriate agencies would be
required prior to project implementation.

Creating herbaceous wetlands could have long-term benefits to terrestrial and aquatic wildlife by
increasing habitat quantity and quality. Planting marsh habitats could result in short-term adverse
effects to pelagic microfaunal communities due to turbidity and temporary reduction of light availability.
Any finfish or other animal species present in the marsh planting areas may also be temporarily
disturbed by turbidity or other in-water activities that would cause species to disperse to other areas.
These effects would be short-term during planting activities only and limited to the localized
construction area only.

Planting native vegetation on dunes and in back barrier marshes would restore plant communities and
could provide additional habitat and foraging area for other shoreline organisms. Shoreline grasses and
other plants tolerant of a dune environment could be used to stabilize dunes. Replanting dune and
back-barrier marsh areas could create suitable habitat for birds, benthic communities, finfish, pelagic
microfaunal communities, manatees and sea turtles and also stabilize the dune or marsh area. Shoreline
habitats landward of the beach could benefit from beach, dune, and back-barrier marsh restoration
because restoring these areas could provide protection from storm surge and reduce erosion. This
technique could provide long-term indirect benefits to migratory and resident birds as well as nesting
sea turtles and beach mice or other terrestrial wildlife by expanding or stabilizing habitat. Additionally,
reducing erosion could benefit oyster populations that can be adversely affected by excessive sediment
in nearshore waters. Some minor short-term displacement of local birds or wildlife could occur during
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planting operations. However, increased vegetation in dune and marsh areas could improve habitats
that are essential for migratory birds and terrestrial species and provide a long-term benefit.

Protecting bird habitat would have long-term benefits to living coastal and marine resources. No
adverse impacts to living coastal and marine resources would be expected from protecting bird habitat.
Predator control could have an adverse impact to some species, since these efforts such as constructing
barriers could also exclude other non-target species that utilize those areas. Exclusion fencing may be
buried in wetlands or shallow water habitat, which could result in short-term adverse effects from
turbidity and substrate disturbance.

Use of pesticides, herbicides and other chemicals to control invasive species could result in the
contamination of habitat through air dispersion, by leaching into adjacent waters, or by stormwater
runoff. Use of pesticides and herbicides can have a minor short-term direct effect if wildlife is exposed.
For example, removal of rats and other potential predators could have a long-term benefit to many
birds and a long-term benefit to rare or sensitive species where predation limits increases in population.
Contamination by ingesting treated seeds or insects could cause stress and even mortality for birds and
some small mammals. Coastal and marine resources such as finfish, sea turtles, and marine mammals
are likely to avoid an area of contamination. If potential for adverse effects to protected finfish, sea
turtles or marine mammals from pesticide use existed, consultation with appropriate agencies would
occur prior to project implementation.

Use of herbicides to control invasive vegetation could result in a minor long-term benefit to local bird
populations if accompanied by efforts to restore native plant communities. Some species may have
adapted to using invasive plant communities for nesting, and therefore treatment or removal of this
vegetation may have a short-term minor impact.

Non-lethal management methods include fencing, providing artificial nest structures, protecting isolated
peninsulas, or constructing islands that exclude predators from a single bird nest or from the entire area
surrounding a colony. Predator control could result in long-term benefits to many species, including
sensitive or rare bird species whose populations could increase with reduced predation.

6.4.9 Project Type 9: Restore and Protect Sea Turtles

This project type involves restoring and protecting sea turtles through activities that enhance sea turtle
habitat, increase the survival of sea turtles, or both. Appropriate restoration techniques (described in
more detail in Chapter 5) for this project type include but are not limited to:

e Improve nesting beaches;

e Protect and conserve nesting beaches;

e Expand existing stranding networks and rehabilitation capabilities;

e Enhance compliance monitoring through gear monitoring team coordination and enhanced
observer monitoring;

e Enhance training and outreach for enforcement personnel to improve expertise in compliance
requirements and increased enforcement activities.
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6.4.9.1 Geology and Substrates

Nesting beaches could be conserved and protected by purchasing beach-front properties. This could
allow beach and dune migration and sediment migration in response to future climate and weather,
which would have long-term beneficial effects on geology and substrates over the life of the project.
Nest relocations could have a short-term minor impact to affected substrates but excavated sites would
be backfilled immediately after the removal of turtle eggs. No impact on geology and substrate would
occur from expanding stranding networks, enhancing compliance monitoring, or enhancing training and
outreach. However, if new facilities are constructed, there could be effects on geology and substrate
during the construction period which will be evaluated on a site-specific basis.

6.4.9.2 Hydrology and Water Quality

Beach-front properties could be purchased to conserve and protect nesting sea turtle habitat and to
allow future upland migration of the beach (i.e. nesting habitat) as sea-levels rise. Land acquisition could
also help limit coastal development's effects on water quality, depending on land acquisition goals.
Beach re-nourishment activities to improve sea turtle nesting habitat could also benefit hydrology and
water quality by stabilizing sediments, and reducing storm surges. These beneficial effects would be
long-term because they would occur over the life of the project. No impact on hydrology and water
quality would occur from expanding stranding networks, enhancing compliance monitoring, or
enhancing training and outreach. However, if new facilities are constructed, there could be effects on
geology and substrate during the construction period which will be evaluated on a site-specific basis.

6.4.9.3 Air Quality and Greenhouse Gases

During restoration activities, there could be short-term minor to moderate adverse impacts to air quality
from emissions generated by construction equipment and vehicles. Examples of project-specific
projected emissions are located in Chapters 8 through 12. 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.

6.4.9.4 Noise

Minor to major short-term adverse impacts to ambient noise levels could occur during implementation
of restoration activities, particularly at beaches where sea turtle improvement and conservation
activities would take place. The severity of impacts would depend to a large degree on the location of
the project, the amount of noise that these activities would generate and the distance to sensitive
receptors such as recreational users or wildlife. The manual implementation of predator controls,
lighting, and other nesting site enhancements could result in temporary changes to the soundscape,
which would be only slightly apparent to visitors while this technique is being constructed, and would
not attract attention, dominate the soundscape, or detract from current user activities or experiences.
In these instances, impacts to noise would be minor. Any use of construction equipment, by contrast,
could result in short-term moderate to major impacts to noise.

6.4.9.5 Habitats
Restoration efforts to protect and conserve sea turtle nesting beaches and populations could provide
numerous long-term benefits to beach and barrier island habitats, as described below:
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e Depending on the restoration site and project goals, barrier islands, beaches, coastal transition
zones, or other habitats could experience a long-term benefit from being protected and
conserved through acquisition and proper management. Conservation could also allow for
upland migration as sea level rises and could limit development encroachment.

e Shoreline habitats landward of the beach (e.g., wetlands) could benefit from adjacent beach and
dune area protection because these areas provide protection from storm surge and reduce
erosion.

Human activity and/or the use of equipment during installation of predator control and turtle-friendly
lighting, mobilization of stranding and response efforts, and monitoring could result in short-term minor
to moderate adverse effects to beaches. Long-term minor to moderate adverse effects to beaches could
also occur if any permanent structures were erected for equipment storage.

6.4.9.6 Living Coastal and Marine Resources

Protection and conservation of sea turtle nesting beaches would minimize development encroachment
on nesting and foraging habitat, which would be a long-term benefit to birds, sea turtles, terrestrial
wildlife, and other species that use the beach habitat. For rare wildlife species such as beach mice that
depend on beach or dune habitat, protection and conservation of habitat could have a long-term
benefit.

Restoration efforts to protect and conserve nesting beaches could also benefit pelagic microfaunal
communities and finfish populations. Beach habitats contribute to the quantity and quality of adjacent
shallow water habitats that serve as nurseries or forage areas for some finfish species. The beach-
shallow water interface also provides nutrient exchange to aquatic habitats. Protecting and restoring
these habitats could result in a long-term benefit to these species and indirectly benefit the food chain
that relies on the health of adjacent shallow water areas.

Nesting beach improvement via predator control and use of turtle-friendly lighting, as well as nest
detection, monitoring, and protection, such as nest marking or relocation, could provide a long-term
benefit to sea turtles by increasing nesting success and hatchling survivorship, resulting in a higher
number of sea turtles surviving to adulthood and reproductive life stages. For example, turtle-friendly
lighting would reduce artificial light sources to minimize the potential for both nesting females and
hatchlings to become disoriented or misoriented. Predator control on the beaches could also have a
long-term benefit for nesting birds by reducing predation, while increased hatchling survivorship would
improve food sources for bird species that prey on hatchlings.

Expansion of existing stranding networks and rehabilitation capabilities would include monitoring and
improved response time, particularly in underserved areas, and also benefit stranded marine mammals.
Other restoration actions could include additional funding, responder training, or construction of
equipment and rehabilitation facilities. Depending on the location of facility construction, the latter
action could result in adverse effects to sea turtles from associated noise, human activity, and habitat
disturbance or removal. However, improved stranding response would provide a long-term benefit to
sea turtle and marine mammal populations. Increased stranding monitoring and expanded rehabilitation
capabilities could help sea turtle and marine mammal populations improve as sick and injured
individuals are rehabilitated and released to the wild. Faster response times and more rehabilitation
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facilities could also result in quicker responses that would reduce the number of dead or euthanized
animals and also provide important data necessary to identify causes of mortality and inform future
management decisions. If potential for adverse effects to protected species may occur as a result of
proposed activities, consultations with the appropriate agencies would occur prior to project
implementation.

Increased coordination of NOAA’s monitoring teams with other state and federal agencies, providing
additional trained observers dedicated for bycatch monitoring, and increased at-sea and dockside
inspections by NMFS gear specialists and marine law enforcement personnel could result in a long-term
benefit to sea turtle and marine mammal populations across the Gulf Coast. Enhanced training, funding,
staffing, and outreach for enforcement personnel to reduce bycatch mortality in shrimp trawl or other
fisheries and to ensure compliance with existing state and federal regulations could also provide a long-
term benefit to sea turtle and marine mammal populations throughout the Gulf Coast.

Adverse effects to sea turtles or other present species could result from restoration activities requiring
human activity and vehicle traffic on nesting beaches. Nest relocation, if necessary, could result in a
variety of short-term to long-term adverse effects, including survey errors that inadvertently miss or
misidentify nests; egg loss due to handling mortality; lower hatching and emerging success; and
increased predation of concentrated nests. Any such efforts would be subject to consultation under ESA
to assess the level of effect.

However, conservation measures (such as those in the Appendix to Chapter 6 and others developed
through the ESA section 7 consultations) and standard practices for nest relocation would avoid or
minimize most adverse effects to sea turtles.

Adverse effects from implementation of exclusion fencing or predator control could occur to species
that use the affected area. Poison baits could enter the waterway through air dispersion, leaching into
adjacent waters, or by stormwater runoff causing a potential short-term minor adverse impact, but
these effects would be minimized through proper use following any required permits. Predator control
on the beaches could also have a long-term minor impact on terrestrial wildlife by eliminating a
potential prey source and directly causing mortality to some species.

6.5 Alternatives 2 (and 4): Human Uses and Socioeconomics

This section describes the environmental consequences of Alternative 2 for human uses and
socioeconomics.® These impacts consider the nine relevant project types that are identified in Chapter
5 together by resource area. Because Alternative 4 is inclusive of Alternative 2, the analysis of
environmental consequences for these project types is the same for Alternative 4 as Alternative 2.

* The term “human use” in this chapter, and in chapters 8-12, is specific to the evaluation under NEPA of the potential impacts
on those aspects of the human environment not addressed in the assessment of the physical and biological environments. The
term ‘human use’ here is not intended to address or substitute for an evaluation of human use in the context of OPA or the
OPA implementing regulations.
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6.5.1 Socioeconomics and Environmental Justice

The environmental setting of a project area can be viewed from both a geographic perspective and a
human perspective. The physical environment provides a geographical context for the populations to be
evaluated in this Environmental Impact Statement. The human perspective encompasses race, ethnic
origin, and economic status of affected groups.

The intent of an environmental justice evaluation under Executive Order 12898, “Federal Actions to
Address Environmental Justice in Minority and Low Income Populations” (1994), is to identify
communities and groups that meet environmental justice criteria, and suggest strategies to reduce
potential adverse impacts of projects on affected groups.The purpose of Executive Order 12898 is to
identify and address the disproportionate placement of adverse environmental, economic, social, or
health impacts from Federal actions and policies on minority and/or low-income communities. This
order requires lead agencies to evaluate impacts on minority or low-income populations during
preparation of environmental and socioeconomic analyses of projects or programs that are proposed,
funded, or licensed by Federal agencies.

According to CEQ and U.S. Environmental Protection Agency guidelines established to assist Federal and
State agencies, a minority population is present in a project area if (1) the minority population of the
affected area exceeds 50 percent, or (2) the minority-population percentage of the affected area is
meaningfully greater than the minority-population percentage in the general population or other
appropriate unit of geographic analysis. By the same rule, a low-income population exists if the project
area consists of 50 percent or more people living below the poverty threshold, as defined by the U.S.
Census Bureau, or is meaningfully greater than the poverty percentage of the general population or
other appropriate unit of geographic analysis.

The CEQ guidance indicates that when agencies determine whether environmental effects are
disproportionately high and adverse, they are to consider whether there is or would be an impact on the
natural or physical environment (as defined by NEPA) that would adversely affect a minority population
or low-income population.

None of the published guidelines define the term “disproportionately high and adverse,” but CEQ
includes a nonquantitative definition stating that an effect is disproportionate if it appreciably exceeds
the risk or rate to the general population (CEQ 1997).

The project types proposed under Alternatives 2 and 4 are not, in general, expected to create a
disproportionately high and adverse effect on a minority or low-income population; however,
population characteristics, including race and ethnicity and per-capita income as it relates to the poverty
level as well as effect determinations are considered for the environmental justice analyses in Chapters
8 through 12 and would be considered in future phases of Early Restoration.

Under Alternatives 2 and 4, project spending associated with the implementation and construction of a
number of the project types would benefit regional economies. Project construction or implementation
spending is likely to occur under project types to create and restore wetlands; protect shorelines and
reduce erosion; restore barrier islands and beaches; restore and protect SAV; restore oysters; and
restore and protect finfish, birds, and turtles. Project spending would include and contribute to support
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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 duration of project construction and implementation would vary by project. Generally, the higher
the project cost and associated project spending, the greater the economic benefits to the region.
However, the distribution of economic benefits within the region would also depend on the locations or
sourcing of labor, supplies, materials, and equipment. The extent to which labor, equipment, supplies,
and materials can be sourced locally or from within the region would increase the economic benefits
within the region. These regional economic benefits would include jobs, income, sales, and tax receipts.

Various industries would benefit from the projects, depending on the types of activities occurring.
Construction, dredging, vegetation management, and marine and ecosystem planning and science
consulting industries are likely to benefit from many of the Alternative 2 project types, including
wetland restoration, protecting shorelines, restoring barrier islands and beaches, among others.

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. The level of benefit would be
related to the size, duration, and level of effort necessary for each project, as well as the size of the
economy in which the project is located. The degree of beneficial impact would also depend on the
extent to which the workers and other project materials and equipment are supplied from the region.
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, although they typically spend
most of their non-per diem income in their home location. In more remote communities, these workers
may bring proportionally more benefits in terms of jobs and income to the economy than in large urban
areas.

There could be other factors that relate to socioeconomic characteristics that could impact residents
and property owners. These could include changes to land use that could affect property taxes or
otherwise affect property associated with conserving habitat projects and changes in access to natural
resources associated with protecting finfish, birds, and turtles (see 6.6.5, Tourism and Recreational Use).
Depending on the type and location of the project, these implications could have a beneficial or at most
a minor adverse impact on socioeconomic characteristics. For example, acquisition of lands for
conserva