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1.0 Introduction

The purpose of this Biological Assessment (BA), prepared by the Alabama Department of Conservation
and Natural Resources (ADCNR), is to review the proposed Oyster Reef Restoration in Mobile County
(proposed project) in sufficient detail to determine to what extent the proposed project may affect any
of the threatened, endangered, proposed, or sensitive species and designated or proposed critical
habitats listed below. This BA is prepared in accordance with legal requirements of Section 7 of the
Endangered Species Act (ESA) and its corresponding regulations (16 U.S.C. § 1536; 50 C.F.R. § 402.01 et
seq.). Compliance with Section 7 of the ESA is intended to insure that, through consultation with the
National Marine Fisheries Service (NMFS), federal actions are not likely to jeopardize the continued
existence of any threatened, endangered or proposed species, or result in the destruction or adverse
modification of critical habitat.

Threatened, Endangered, Proposed Threatened or Proposed Endangered Species

Because work associated with the proposed project would occur within estuarine waters of Mobile Bay
and Mississippi Sound, it would have the potential to impact ESA-listed marine species that occur in the
area. The list of potentially impacted species for the proposed project, as provided by NMFS, is outlined
in table 1 (NMFS 2013). However, as this document will discuss, the proposed project is “not likely to
adversely affect” any of these species.

Table 1. ESA-Listed Marine Species that May Occur in the Alabama Oyster Cultch Restoration Area

Common Name Scientific Name

Green Sea Turtle Chelonia mydas

Hawksbill Sea Turtle Eretmochelys imbricate
Kemp’s Ridley Sea Turtle Lepidochelys kempii
Leatherback Sea Turtle Dermochelys coriacea
Loggerhead Sea Turtle Caretta caretta

Gulf Sturgeon Acipenser oxyrhynchus desotoi

Source: NMFS 2013
Critical Habitat

The proposed project addressed in this document does not fall within any critical habitat areas for any
of the above listed species and would therefore not contribute to the destruction or adverse
modification of any known critical habitat areas.
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2.0 Consultation History
Early coordination and pre-consultation activities with NMFS are outlined in table 2 below.

Table 2. Consultation History

Date Description

5/7/2013 ADCNR met with NMFS et al to discuss requirement of EFH and Section 7 documents. NMFS
provided feedback that ADCNR would need to complete consultation despite having the
Nationwide Permit 48 and the Coastal Zone Management concurrence from the Alabama
Department of Environmental Management. This is due to the Biological Opinion (BO) from
NMFS relating to the United States Army Corps of Engineers (USACE) Nationwide Permit
Program. NMFS stated additional information is required to satisfy ESA requirements.

5/17/2013 NOAA provided a Section 7 checklist to ADCNR via email.

6/5/2013 ADCNR completed a draft Section 7 checklist and submitted to NMFS.

9/6/2013 ADCNR received compliance notes from NOAA via email.

9/12/2013 ADCNR and NMFS held a conference call to address questions regarding the 9/6/2013 email.
9/17-18/2013 NOAA provided ADCNR with additional guidance documents (example documents and Best

Management Practices).

3.0 Description of the Proposed Action

Oyster reef restoration was suggested as a restoration measure during public scoping meetings for the
Deepwater Horizon (DWH) programmatic environmental impact statement (PEIS), and also submitted as
a restoration project(s) on the National Oceanic and Atmospheric Administration’s ( NOAA) website
(http://www.gulfspillrestoration.noaa.gov). The proposed project would compensate for interim losses
of such natural resources within Alabama state waters, including losses related to impacts on oysters
exposed to oil, dispersant, and/or response activities undertaken to prevent, minimize, or remediate
oiling from the DWH oil spill.

The objective of the proposed project is to enhance oyster biomass through the selective placement of
oyster cultch in Alabama’s estuarine waters. Cultch placements promote the settlement and growth of
oyster spat and have been successful in producing new oysters in Alabama. The planned oyster reefs
would be near other reefs currently managed by ADCNR and within the historic footprint of existing
oyster reefs. Areas for the placement of cultch material would be selected by environmental conditions
such as salinity and rainfall, and surveys would be conducted to determine favorable conditions for spat
settlement and survival.

The proposed project would place approximately 30,000 to 40,000 cubic yards of suitable oyster shell
cultch over approximately 319 acres of subtidal habitat of Mobile Bay and Mississippi Sound in Mobile
County, Alabama. This placement would occur near other oyster reefs currently managed by ADCNR.
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Cultch material would be located between the -3.0 to -7.0 feet mean lower low water contour. As
mentioned previously, the proposed project would be located within the footprint of historical reefs
(see figure 1) and would provide ecological restoration and deliver ecosystem services that were
impacted as a result of the DWH oil spill. The exact location of the proposed project within the shown
footprint would be determined by factors that influence the project’s likelihood of success (e.g., salinity,
rainfall, and season). The proposed project is located north of Dauphin Island and south of Mon Louis
Island.

Figure 1: Proposed Project Location

we— |  Googleearth

\
Imagery Date: 3/14/2013  30° 22.362'N| 88°9.753'W elev. 7 ft eyealt 23.71L mig ..

Construction and Installation

The proposed project would involve the transportation and planting of oyster cultch, which may be
oyster shell processed at local shops, quarried fossilized oyster shell from states across the Gulf region,
or rock aggregate such as limestone and calica. Planting of oyster cultch could occur all at one time or
could occur twice over a one year period, once in the fall and once in the spring, assuming suitable
conditions are present. Each planting would last approximately five days if it occurs in two phases. This
work would be performed by a contractor and include standard placement practices via shallow draft
barge and/or small boat, with materials dispersed using a water cannon at a density of 50 to 150 cubic
yards per acre. Implementation of the proposed project would be determined based on seasonal
surveys to determine where environmental conditions are favorable for spat settlement and survival.
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Details of the construction methods identified to date are discussed below. These methods would be
further refined closer to the implementation of the proposed project and outlined in a
construction/implementation action plan.

Origin of Cultch Material. Because there are a variety of materials suitable for use as cultch, the bottom
type in the project area would be assessed to select the material that would result in the least amount
of cultch loss due to sinking through sediment or silting. A particular cultch type would also be identified
in project documents as the proposed project is further refined.

Natural oyster shell is preferred if it is available and affordable within the constraints of the estimated
project budget. Oyster shell may be from shucked oysters collected from oyster dealers or restaurants
by the contractor. Contractors stockpile oyster shell from Alabama or any other state where it is
economically feasible to collect resources. Buried oyster shell may be found at some quarries and may
be considered as a possible substitute for oyster shell from restaurants and processors, depending on
composition and availability. Currently, there is only one company that supplies buried oyster shell as a
cultch source. Cultch material that has been aged long enough for any remaining tissue to desiccate
would be used in order to prevent the transfer of disease. Other common cultch materials include #57
limestone, calica, crushed granite, clam shell, and crushed concrete aggregate. Some of these materials
may be purchased locally and potential use of these materials would depend on cultch preference and
availability on a project to project basis. For the proposed project, it is anticipated that cultch material
would be purchased from local oyster processing facilities as has historically occurred during past cultch
placement projects.

Transport of Cultch Material to the Project Site. The contractor could transport cultch material to the
proposed project site in numerous ways. The following provides an overview of these methods. This
component of the proposed project would be further refined prior to project initiation in a
construction/implementation action plan.

Dump trucks would pick up cultch material from local processing facilities. These trucks would be loaded
utilizing front-end loaders or similar equipment. The material would then be transported dockside and
stored there until there is enough to load it onto barges for transport to the proposed project site.
Quarried cultch products, such as limestone and other aggregates, may be loaded by hopper and barged
directly to the site.

Once at the site, oyster cultch is generally loaded onto one or multiple barges by a skid steer loader or
track excavator and transported via a tug or push boat to the planting site. Between two and six barges
can be brought to the planting site with a push boat. These boats stay off the reef site. Generally, two to
three barges in addition to a water cannon barge are deployed over the planting site.

ADCNR would conduct pre-surveys of the project site to determine:

1. bottom type—which should be hard enough to support cultch material;

2. proximity to existing live oyster resources—to determine suitability for settlement, growth, and
survival of oysters; and

3. additional surveys that may include gillnet sets, quadrat dives, hand dredging, and additional
cane pole sounding.

ADCNR representatives would mark the planting site with buoys and measure the barge loads on site.
Cultch may be planted using high pressure water pumps to blow it off the barge, skid steers, or other
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industrial equipment. Push boats would be used to move the barges around the project site to ensure
even distribution of the cultch.

In more shallow locations, barges may be light-loaded and use shallow draft push boats to access these
areas, or smaller vessels would be used. Small planting vessels may include tonging skiffs (10 to 20 feet),
dredge skiffs (15 to 35 feet), and small shrimping vessels (15 to 35 feet). If small boats are used for final
deployment (in depths of less than 3 feet), skid steers would load cultch from the barge onto small
planting vessels. These small vessels would then transport the cultch to the shallow water site and the
cultch would be pushed overboard using hand tools or high-pressure water spray from on-board wash
down pumps. Light loading and planting with small vessels could increase the number of working days
and cost to complete a project.

Vehicle and Barge Operation. The following assumptions about vehicle and barge operation for the
implementation of the proposed project are based on the last two planting operations conducted by
ADCNR. It is anticipated that between four and eight barges filled with material would be deployed in a
single day. A work day would range from between 8 and 14 hours, depending on the distance from the
origin to destination point and the number of barges being used. This also includes time for ADCNR
representatives to measure barge loads at the proposed project site, deployment, and reloading of
barges for deployment the following day. Skid steers and/or excavators would be used for reloading and
hoppers may be used for quarried materials.

On a daily basis, the implementation of the proposed project would include the use of two skid steers
for 4 hours; two excavators for 4 hours; two push boats for 6 to 8 hours; six unpowered barges for 6 to 8
hours; and two to four diesel-powered pumps for six high pressure hoses for 6 to 8 hours. Contractors
retained for this component of the proposed project would provide the industrial equipment for loading
and unloading cultch.

Duration and Timing of Construction. The time required to implement the proposed project depends on
the amount of cultch required, capability of contractor (e.g., equipment available and experience of
personnel including loading machine operators and push boat captains), and method of deployment
(blow off or small boat planting). Each barge blow offs may deploy approximately 5,000 cubic yards in
about 3 days but small vessels may take 4 or 5 days to deploy the same amount of cultch. New cultch
may be added to the proposed project site all at one time or twice during the implementation year,
once in the spring and once in the fall. Ideally this would occur during peak larval production between
April and May and between September and October. Spawning continues throughout the summer
months and even to a limited degree in the winter. The spring spawning peak is triggered when water
temperature increases to 20°C and the fall spawning peak begins when there is a sharp decline in water
temperature.

Operations and Maintenance

ADCNR would conduct monitoring of oyster growth and density to determine growth success and
viability. ADCNR would conduct annual scuba dive monitoring in late summer and would collect
additional dredge samples to determine if additional dives are necessary. The following provides an
overview of survey methods that would be used to determine how the reef is growing. Any one or
combination of these methods may be employed.
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Quadrat Surveys. Transect lines with 10 randomly spaced bags would be deployed. Divers would then
swim along the transect line placing one square yard quadrats next to each bag. All oysters and cultch
material found in the quadrant would then be bagged, with each bag representing one sample. These
samples would measure large oysters (3 inches and greater), small oysters (between 2 and 3 inches),
and spat (from 0 to 2 inches) and count half shells, boxes, and oyster drills. All material would then be
returned to the reef from where it was collected. This type of survey is generally performed on an
annual basis in early August. Additional surveys may be conducted throughout the year on sites of
interest, including those areas where recently planted oyster reefs are located.

Hand Dredge. Dredge would be towed from a vessel in a circular fashion at 2 to 3 knots for an average
of 90 seconds. Once the sample is retrieved on deck of the vessel, a sampler would count large oysters,
small oysters, spat, half shells, boxes, and drills. All material would then be returned to the reef from
where it was collected.

Cane Pole Sounding. A sampler would detect bottom type and sediment depth by tapping bottom
sediments with a cane pole or piece of PVC. When used in conjunction with a GPS device, the extent of
substrate type (reef) would be determined.

Gill Net Sampling. Gill nets could be deployed to survey fin fish density and species diversity associated
with the benthic habitat of the reef.

Post-deployment surveys may include some or all of the above survey methods. Traditionally, ADCNR
performs annual quadrat dives in early August of each year. Additional quadrat surveys may be included
throughout the year on sites of interest including monitoring of recently planted oyster reefs. At least
one additional quadrat survey and two or three hand dredge surveys within a year is a reasonable
estimate of post-deployment survey operations.

Though the proposed project site is not characterized by excessive algal growth, In the unlikely event
monitoring indicates the presence of excessive algal growth, cultch may be cultivated (tilled) using a
bagless commercial dredge or other cultivating equipment. Bottom type, oyster density, silting, and
fouling all play a role in determining suitability to cultivate. The optimal time to cultivate coincides with
the optimal time to plant cultch (Spring = April/May, Fall = September/October). The goal is to de-foul
and expose the cultch surface for oyster settlement so cultivating at these times increases the
probability of contact between larvae and cultch.

The proposed project is expected to last approximately 10 years after harvesting begins. Although not
included in the funding for this project, additional cultch may be planted in these areas because the
cultch loses its effectiveness over time. This could happen on an annual basis, as needed, based on
monitoring of oyster growth.

Action Area

The action area includes all areas to be affected either directly or indirectly by the proposed project (50
CFR §402-02). Any changes resulting from the implementation of the proposed project are considered in
context of existing conditions and activities to determine the resulting consequence to listed species and
to critical habitat. The action area is defined by measurable or detectable changes in land, air and water,
or other measurable factors that result from the proposed project and interrelated or interdependent
actions. Direct effects include all immediate effects of the project on the species or its habitat. Indirect
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effects include those effects that are caused by or will result from the proposed project and are later in
time, but still reasonably certain to occur.

For this BA, the action area includes all areas within Mobile Bay and Mississippi Sound from the point of
barge deployment extending to the areas immediately surrounding the location selected for placement
of oyster cultch material. As the specific location has yet to be determined, the action area includes all
areas outlined in the proposed project area (see figure 1). As anticipated impacts associated with the
proposed project are expected to be extremely minor, localized and short term in nature, flow patterns
and currents are not considered in defining the area of analysis.

While it is possible that activities associated with the proposed project may result in direct and indirect
impacts outside of this action area (e.g., air quality impacts as a result of equipment associated with
project construction), these impacts would not result in a measureable additional impacts when
considering similar activities which are already occurring within the vicinity of the proposed project.
Additionally, these small contributions would not result in detectable direct or indirect impacts to the
species that are being examined in this BA. Anticipated direct and indirect impacts are expected to be
small in scale, highly localized, and of extremely short duration. Impacts resulting from the cumulative
effects of all oyster cultivation activities occurring in the area are also expected to be small in scale,
highly localized, and of extremely short duration. For a complete discussion of impacts to existing
conditions, see the complete Oyster Reef Restoration in Mobile County Environmental Assessment
(Appendix B).

Mitigation Measures

As noted previously, the proposed project would serve to compensate for interim losses of natural
resources within Alabama state waters, including losses related to impacts on oysters exposed to oil,
dispersant, and/or response activities undertaken to prevent, minimize, or remediate oiling from the
DWH oil spill. The proposed project is therefore a mitigation measure in itself.

While major direct and indirect impacts to ESA-listed species are not anticipated as a result of the
proposed project, measures will be taken to reduce or eliminate potential impacts. Monitoring by
ADCNR, would be implemented throughout the duration of the proposed project (see Appendix A for
Sea Turtle and Small Sawtooth Construction Conditions and Appendix B for the proposed projects
environmental review including USACE NW48 Permit (SAM-2012-1009-DEM), Monitoring Details and
Alabama Department of Environmental Management Coastal Zone Management Concurrence). Specific
monitoring would include quadrat surveys, hand dredging, cane pole sounding, and gill net sampling to
determine oyster growth and density, substrate types, and fish density and species diversity. These
methods are described in detail above.

4.0 Status of the Species and Critical Habitat in the Action Area

ESA consultation is required if any ESA-listed species may be affected by the proposed project. This
evaluation must consider any species that that occurs, or may occur, within the action area. Itis
necessary to evaluate the effects of the proposed action on potential habitat for the species even if this
habitat is not known to be occupied.

NMEFS has ESA jurisdiction over the marine species that occur in the action area defined for this BA.
USFWS has ESA jurisdiction over these species in their terrestrial life history stages; however, as no life
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history stages for the species examined in this BA occur within the defined action area, consultation with
USFWS is not necessary. NMFS has provided ADCNR with a list of species to be examined which includes

Green Sea Turtles (Chelonia mydas), Hawksbill Sea Turtles (Eretmochelys imbricate), Kemp's Ridley Sea
Turtles (Lepidochelys kempii), Leatherback Sea Turtles (Dermochelys coriacea), Loggerhead Sea Turtles
(Caretta caretta), and Gulf Sturgeon (Acipenser oxyrhynchus desotoi) (NMFS 2013). See table 3 for the

specific status of these species at the Federal and State levels.

Table 3. Federal and State Designations for ESA-Listed Species

ESA-Listed Species Federal Status State Status
Green Sea Turtle (Chelonia mydas) LE, LT SP
Hawksbill Sea Turtle (Eretmochelys imbricate) LE *N/A
Kemp’s Ridley Sea Turtle (Lepidochelys kempii) LE SP
Leatherback Sea Turtle (Dermochelys coriacea) LE SP
Loggerhead Sea Turtle (Caretta caretta) LE, LT SP

Gulf Sturgeon (Acipenser oxyrhynchus desotoi) LT SP

LT = Listed Threatened, LE = Listed Endangered, SP = State Protected

Note: *While the National Marine Fisheries Service (NMFS) lists the Hawksbill Sea Turtle as a species that could potentially
occur in the proposed project area, the Alabama Natural Heritage Program (ANHP) and NatureServe do not list this
species as occurring in the state of Alabama.

Source: NMFS 2013, ANHP 2012, and NatureServe 2012a,b,c,d,e,f

The action area for the proposed project consists of estuarine waters of Mobile Bay and Mississippi
Sound located north of Dauphin Island and south of Mon Louis Island. This area is primarily composed of
a hard reef substrate of shells, limestone, or concrete and small amount of soft sediments including
sand, silt, and clay. Since these areas are historical reefs, they are not comprised of soft bottom.
Submerged aquatic vegetation (SAV) has not been found to occur within the action area (Stout and
Lelong 1981, Vittor 2004, Vittor 2009). Current and historical human uses in the action area include
oyster cultivation operations as well as commercial and non-commercial fishing operations.

A brief description of each of the species identified above is provided in the following sections. This
includes general species characteristics, an overview of the species occurrence and life history, the
status for the species, and the nature of the species’ occurrence within the action area for the proposed
project.

Green Sea Turtle (Chelonia mydas)

General Species Characteristics. The Green sea turtle has a brown carapace that often displays radiating
mottled or wavy dark markings or large dark brown blotches. They have four costal plates on each side
of the carapace and the first costal does not contact the nuchal. They have one pair of preforontal plates
between the eyes, and their limbs are flattened flippers. Young turtles are black to dark brown on top
and mainly white underneath with a middorsal keel and two plastral keels. They may reach a maximum
of 153 centimeters in length and weigh more than 295 kilograms (NatureServe 2012a).
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Species Occurrence and Life History. Green sea turtles have a wide distribution across the Atlantic,
Pacific, and Indian oceans. Within U.S. Atlantic waters, they are known to occur around the U.S. Virgin
Islands and Puerto Rico. In these areas, a small number of nests occur, primarily on Florida’s east coast.
Rarely nesting occurs in Georgia, North Carolina, and Texas. Major nesting activity occurs on Ascension
Island, Aves Island, In Costa Rica, and in Surinam. A juvenile population is known to exist in eastern
portions of the Puerto Rican bank and from Texas to Massachusetts. The migration patterns of this sea
turtle may traverse open oceans with adults having a primarily tropical distribution and juveniles ranging
into more temperate waters (NatureServe 2012a).

Nesting occurs on high energy sandy beaches with deep sand. While adults generally nest at the same
beach in successive nestings, individuals have been observed switching nesting beaches, even within a
single nesting season. An individual reproductive female may lay 1-8 clutches per season at
approximately 2-week intervals every 2-5 years. In the Caribbean-Gulf of Mexico region, nesting occurs
from March to October with peak nesting between May and June. Hatchlings generally emerge within
1.5 to 3 months between July and December with peak hatching from August to October. (NatureServe
2013a).

The Green sea turtle generally feeds in shallow, low-energy waters that have abundant vegetation and
in open ocean convergence zones. Hatchlings often float in convergence zones within masses of marine
macroalgae. Rocky outcrops and coral reefs which occur near feeding pastures are often used as resting
areas (NatureServe 2013a).

Species Status. The Green sea turtle is listed as endangered in the breeding colony populations in
Florida and on the Pacific Coast of Mexico, and listed as threatened elsewhere in the species range. In
addition to the federal status, the Alabama Natural Heritage Program (ANHP) lists this turtle as a state
protected species with a state rank classifying them as critically imperiled in Alabama because of
extreme rarity or because of some other factor making it especially vulnerable to extirpation from
Alabama (ANHP 2012). Common natural causes of mortality include nest destruction by tidal inundation
and erosion, predation of eggs and hatchlings by various terrestrial and aquatic predators, mortality as a
result of epidemic outbreaks, and, in northern ranges, juveniles may experience cold-stunning
associated with rapid temperature declines in the fall. Anthropogenic causes of mortality are numerous
as a result of both direct and indirect human activities. Direct threats include the exploitation of the
species for meat and for eggs as well as for components of other products. Indirect threats include the
destruction of nesting and feeding habitats resulting from pollution and development, mortality in
fishing gear and other entangling debris, collisions with power boats, and contact with chemical
pollutants. Development activities are of primary concern as it takes on many forms including beach
erosion, beach armoring, beach nourishment, artificial lighting, beach cleaning, increased human
presence, recreational beach equipment, and the introduction of exotic dune and beach vegetation
(NatureServe 2012a).

Species Occurrence in the Action Area. Green sea turtles are known to occur in coastal areas of
Alabama. This includes the area of the Mobile Bay watershed (NatureServe 2012a). No known breeding
or nesting areas exist within the action area. It is likely that the occurrence of the Green Sea Turtle
within the action area is extremely minimal and transient in nature.
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Hawksbill Sea Turtle (Eretmochelys imbricate)

General Species Characteristics. The adult Hawksbill sea turtle has large scutes overlapping the brown
carapace. The carapace has a middorsal keel with some individuals exhibiting a radiating streak patter.
They have four costal plates on each side of the carapace with two pairs of prefrontals between their
eyes and flattened flippers for limbs and two claws on each flipper. Their snout is pointed and beacklike.
Young turtles are all black or dark brown with light brown raised ridges, shell edges, and areas on the
neck and flippers. They may reach more than 90 centimeters in length and weigh as much as 127
kilograms (NatureServe 2012b).

Species Occurrence and Life History. Hawksbill sea turtles have a pantropical distribution within warm-
temperate regions of the Atlantic, Pacific and Indian oceans, rarely venturing to high latitudes. Adults
may migrate thousands of kilometers between nesting beaches and marine feeding areas. This species
utilizes a range of tropical and subtropical habitats, including shallow coastal waters with rocky bottoms,
coral reefs, beds of sea grass or algae, mangrove-bordered bays and estuaries, and submerged mud flats
(NatureServe 2012b).

Nesting beaches occur between 25 degrees latitude north and south, including the tropical Gulf Coast of
Mexico, West Indies, Bahamas, and the Americas. While nesting concentrations were likely higher
historically, within the Caribbean, nesting generally occurs at very low density. Nesting occurs in deep,
undisturbed sands on a variety of beach types. A typical nesting site would consist of a low energy sand
beach with woody vegetation near the water line. Nesting in the West Indies occurs between May and
November with peak nesting between May and June. An individual adult female may lay 3-6 clutches at
intervals of approximately 14-18 days every 2 years. Successive nestings usually occur in the same
general area. Hatchlings emerge within approximately 2 months (NatureServe 2013b).

Foraging microhabitats for the Hawksbill sea turtle include the bottoms and reef faces that occur close
to shore. While their diet primarily consists of invertebrates, they also consume plant material and
fishes and are generally considered to be generalists. Hatchlings and small juveniles are known to
associate with masses of floating sea plants in the open ocean (NatureServe 2013b).

Species Status. The Hawksbill sea turtle is listed as endangered by the ESA. Common natural causes of
mortality include nest destruction by tidal inundation and erosion and predation of eggs and hatchlings
by various terrestrial and aquatic predators. Additionally, hybridization with other sea turtles is
occurring is some areas. Anthropogenic causes of mortality are numerous as a result of both direct and
indirect human activities. Direct threats include heavy exploitation of the species. The greatest threat is
harvest for commercial and subsistence purposes. Indirect threats include the destruction and
degradation nesting habitat by beach development and illumination, incidental take in fisheries,
increases exposure to heavy metals, oil, and other contaminants, and entanglement in persistent marine
debris. Climate warming may also be presenting a threat by increasing bias in sex ratios (NatureServe
2012b).

Species Occurrence in the Action Area. While NMFS has listed the Hawksbill sea turtle as an ESA-listed
species with the potential to occur in the area of the proposed project, ANHP does not list this species as
occurring in the state of Alabama (NatureServe 2012b). It is therefore likely that, if any potential habitat
exists within action area, occurrence of the Hawksbill would be extremely minimal and transient in
nature.
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Kemp’s Ridley Sea Turtle (Lepidochelys kempii)

General Species Characteristics. The Kemp’s Ridley sea turtle has an almost circular carapace. The adults
are olive green above and yellow below while the young are gray above and yellow below. They have
five costals on each side of the carapace with the first one touching the nuchal. They usually have four
enlarged scutes on the bridge with a single pore at the posterior edge of each scute and usually an
internal scute at the posterior tip of the plastron. Their beaks are somewhat parrotlike. Their young
have three tuberculate dorsal ridges, four plastral ridges and their limbs are flattened flippers. They may
reach a maximum of 75 centimeters in length and weigh as much as 50 kilograms (NatureServe 2012c).

Species Occurrence and Life History. Kemp's Ridley sea turtles have an extremely small distribution
compared to other sea turtle species. Adults are found primarily within the Gulf of Mexico with juveniles
ranging from the Gulf and up the U.S. Atlantic coast to Long Island Sound, New England and Nova Scotia.
Post-hatchlings spend 1-4 years as surface pelagic drifters in weedlines of offshore currents in the Gulf
of Mexico and Atlantic Ocean. It is common to see cold-stunned juveniles appear on beaches on
northern Long Island, New York in late fall and early winter (NatureServe 2012c).

Nesting occurs on well-defined elevated dune areas, especially on beaches backed up by large swamps
or bodies of open water that have seasonal, narrow ocean connections. One major nesting beach exists
at Rancho Nuevo, Tamaulipas, Mexico where approximately 60 percent of nesting occurs along a 40-
kilometer stretch of beach. Nesting is also observed in Texas with sporadic nesting occurring as far north
as North Carolina and as far south as Columbia. Nesting generally occurs between April and July. An
individual adult female usually lays 3 clutches at intervals of approximately 10-28 days every 1-4 years
(NatureServe 2013c).

Most individuals move north or south from the major nesting beach at Rancho Nuevo and settle into
resident feeding areas in coastal areas of the Gulf of Mexico for several months. A smaller portion of the
population migrates up to thousands of kilometers between nesting beaches and Atlantic coast feeding
areas as far north as Long Island Sound. Adult habitat includes shallow coastal and estuarine waters,
often over sandy or muddy bottoms where crabs are abundant. Foraging habitat important to the
Kemp’s Ridley sea turtle includes Campeche Bay, Mexico, and Louisiana coastal waters. Adults are
primarily benthic feeders that specialize on crabs. Juveniles feed primarily on sargassum, mollusks as
well as fish and shrimp that have been discarded by anglers (NatureServe 2013c).

Species Status. The Kemp's Ridley sea turtle is listed as endangered by the ESA. In addition to the federal
status, ANHP lists this sea turtle as a state protected species with a state rank classifying them as
critically imperiled in Alabama because of extreme rarity or because of some other factor making it
especially vulnerable to extirpation from Alabama (ANHP 2012). Common natural causes of mortality
include predation, primarily by coyotes, on eggs, hatchlings, and adults. Anthropogenic causes of
mortality are numerous as a result of both direct and indirect human activities. Predation by humans
used to be a primary source of mortality but has declined. Indirect threats are now the main source of
mortality primarily by drowning in fishing gear (NatureServe 2012c).

Species Occurrence in the Action Area. Kemp’s Ridley sea turtles are known to occur in coastal areas
Alabama (ANHP 2012). However, this occurrence does not include areas near the Mobile Bay watershed
(NatureServe 2012c). No known breeding or nesting areas exist within the action area. As the primary
foraging habitats for the sea turtle are Campeche Bay, Mexico, and Louisiana coastal waters, it is unlikely
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that the action area is abundant in foraging Kemp’s Ridley sea turtles. It is likely that the occurrence of
the Kemp’s Ridley sea turtle within the action area is extremely minimal and transient in nature.

Leatherback Sea Turtle (Dermochelys coriacea)

General Species Characteristics. This is the largest of the marine turtles. It exhibits a carapace which has
seven prominent, longitudinal ridges. No other sea turtle lacks scutes on the shell or has prominent
dorsal longitudinal ridges. The adult carapace is blackish or dark bluish, often with white or pink
blotches. Young Leatherbacks are black and white and are covered with numerous beady scales. An
adult leatherback can grow to as long as 189 centimeters and weigh as much as 916 kilograms
(NatureServe 2012d).

Species Occurrence and Life History. The Leatherback sea turtle is the widest ranging of the sea turtle
species. Oceanic distribution is nearly worldwide. This species spends the first portion of its life entirely
in tropical waters with adults venturing to high latitudes in summer and occasionally occurring in
inshore waters. An aggregation of Leatherbacks is known to occur in the Pacific north of the Hawaiian
Islands year-round. In the Atlantic, seasonal concentrations occur during the summer and fall months in
the northeastern United States and Canada in areas including Cape Cod, the Gulf of Maine, the Scotian
Shelf, and Cape Breton. The Leatherback may move thousands of kilometers between nesting beaches
and distant marine waters. Transequatorial migrations have been documented with this species and
individuals nesting in Suriname were found to summer off of Nova Scotia (NatureServe 2012d).

Leatherbacks typically nest on sloping sandy beaches that are backed by vegetation, often near deep
water and rough seas. An individual may change nesting beaches within a single nesting season. Nesting
generally occurs in tropical and subtropical latitudes on beaches of the Atlantic, Indian, and Pacific
Oceans. While the species distribution is nearly worldwide, the number of nesting sites is relatively few.
Significant nesting areas include the Pacific coast of Mexico and Central America, and Atlantic shore of
northern South America. Nesting in the western hemisphere also occurs in Florida, along the shores of
the Gulf of Mexico, in the West Indies, and along the Atlantic shore of Central America and the Pacific
shore of northern South America. In the western Caribbean, nesting is also frequent from northern
Costa Rica to Columbia and in eastern French Guiana and western Surinam. In the Antilles, most nesting
occurs in the Dominican Republic and on islands close to Puerto Rico, including Culebra and St. Croix.
Nesting generally occurs between March and August in the western hemisphere. An individual adult
female can lay 10+ clutches at intervals of approximately 1-2 weeks every 2-3 years. Eggs hatch within 8
to 10 weeks (NatureServe 2013d).

The Leatherback generally forages in temperate waters. Their primary food source is jellyfish, though
the turtle may also feed on other invertebrates, fish, and seaweed (NatureServe 2013d).

Species Status. The Leatherback sea turtle is listed as endangered on the ESA. In 2010, NMFS proposed
regulations to revise the critical habitat designation for the species by designating additional areas
within the Pacific Ocean. In addition to the federal status, ANHP lists Leatherbacks as a state protected
species with a state rank classifying them as critically imperiled in Alabama because of extreme rarity or
because of some other factor making it especially vulnerable to extirpation from Alabama (ANHP 2012).
Common natural causes of mortality include nest destruction by tidal inundation and erosion, and
predation of eggs and hatchlings by various terrestrial and aquatic predators. Anthropogenic causes of
mortality are numerous as a result of both direct and indirect human activities. Direct threats include
the exploitation of the species through the collection of eggs, and harvest of adult females for meat and
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oil. Indirect threats include bycatch in longline, trawl, and gillnet fisheries throughout the range, nesting
habitat loss, pollution, and adult ingestion of floating plastics and trash. (NatureServe 2012d).

Species Occurrence in the Action Area. While NMFS has listed the Leatherback sea turtle as an ESA-
listed species with the potential to occur in the area of the proposed project and ANHP lists this species
as occurring in the state of Alabama (ANHP 2012), the Leatherback is not known to occur in the vicinity
of the Mobile Bay watershed (NatureServe 2012b). It is therefore likely that occurrence of the
Leatherback in this area would be extremely minimal and transient in nature.

Loggerhead Sea Turtle (Caretta caretta)

General Species Characteristics. The Loggerhead sea turtle is reddish-brown with a relatively large head.
They have five or more costals on each side of the carapace with the first costal touching the nuchal.
They have three or four poreless scutes on the bridge between shells, and a middorsal keel which
becomes inconspicuous in large individuals. Their limbs are flattened flippers and the tail of the adult
male is much larger than that of the female. Young turtles are brown or reddish-brown dorsally with
three dorsal keels and two plastral keels. They may reach more than 122 centimeters in length and
weigh more than 227 kilograms (NatureServe 2012e).

Species Occurrence and Life History. Loggerhead sea turtles have a wide distribution that includes
warmer parts of the Atlantic, Pacific, and Indian oceans and the Mediterranean and Caribbean Seas.
Adults occupy various habitats, from turbid bays to clear waters of reefs. Subadults occur primarily in
nearshore and estuarine waters. Hatchlings move directly to the sea after hatching often floating in
masses of sea plants where they may remain for 3-5 years. (NatureServe 2012e).

Nesting generally occurs on open sandy beaches above the high-tide mark backed by well-developed
dunes. These turtles nest primarily on high energy beaches that are steeply sloped with gradually sloped
offshore approaches. Major nesting areas occur in temperate and subtropical areas in the southeastern
U.S., Mexico, Oman, Australia, South Africa, the Mediterranean, and Japan. The largest nesting
population occurs on Masirah Island, Oman. Within the U.S. the nesting range consists primarily of the
Atlantic coast from North Carolina to southern Florida. Together, these areas comprise a major nesting
area from a global perspective. While renesting generally occurs at the same beach if nesting habitat
remains suitable, some individuals have been observed to change to nesting sites several hundred
kilometers away. Nesting also occurs on Florida’s Gulf Coast and in recent years, nesting has been
observed on barrier islands along the Texas coast. An individual reproductive female may lay 1-9
clutches per season at approximately 2-week intervals every 2-3 years. In the U.S., nesting occurs from
April to September with peak nesting occurring in June. Hatchlings generally emerge within 7-11 weeks
(NatureServe 2013e).

The Loggerhead sea turtle eats a variety of marine invertebrate, some plants, and some slow moving
fish species. Adults primarily forage on the bottom, but will also take jellyfish from the surface. Young
turtles feed primarily on prey concentrated on the surface (NatureServe 2013e).

Species Status. The Loggerhead sea turtle is listed as endangered by the ESA for distinct population
segments found within the Northeast Atlantic Ocean, the North Indian Ocean, the North Pacific Ocean,
the South Pacific Ocean, and the Mediterranean Sea. This species is also listed as threatened for distinct
population segments found within the Northwest Atlantic Ocean, the South Atlantic Ocean, the
Southeast Indo-Pacific Ocean, and the Southwest Indian Ocean. In addition to the federal status, ANHP
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lists Loggerheads as a state protected species with a state rank classifying them as critically imperiled in
Alabama because of extreme rarity or because of some other factor making it especially vulnerable to
extirpation from Alabama (ANHP 2012). Common natural causes of mortality include predation of eggs
and hatchlings by various terrestrial and aquatic predators. Anthropogenic causes of mortality are
numerous as a result of both direct and indirect human activities. Direct threats include the exploitation
of the species for food including meat and eggs. Indirect threats include incidental take, habitat
degradation, ocean pollution and dredging, beach armoring, beach cleaning, and long-term effects from
sea level rise and increasing temperatures (NatureServe 2012e).

Species Occurrence in the Action Area. Loggerhead sea turtles are known to occur in coastal areas of
Alabama. This includes the area of the Mobile Bay watershed (NatureServe 2012e). No known breeding
or nesting areas exist within the action area. It is likely that the occurrence of the Loggerhead sea turtle
within the action area is extremely minimal and transient in nature.

Gulf Sturgeon (Acipenser oxyrinchus desotoi)

General Species Characteristics. The Gulf sturgeon is an anadromous fish migrating up rivers from the
sea to breed in freshwater. This fish has a sub-cylindrical body that is imbedded with bony plates or
scutes. Their snout is greatly extended and bladelike with four fleshy barbels in front of the mouth and
the upper lobe of the tail is longer than the lower lobe (GSRMT 1995).

Species Occurrence and Life History. The sturgeon was once distributed widely throughout the coastal
rivers of the northeastern Gulf of Mexico occurring primarily from the Mississippi River east to Tampa
Bay, including the states of Louisiana, Mississippi, Alabama, and Florida and occurring sporadically as far
west as the Rio Grande in Texas and as far south as Florida Bay in southern Florida. The current range of
the species extends from Lake Pontchartrain and the Pearl River system in Louisiana and Mississippi east
to the Suwannee River in Florida. They migrate between fresh water spawning areas and salt water non-
spawning areas. Moving into the Suwanne River for the spring migration between February and May,
they may migrate as far as 140 miles upstream. Adults and subadults return to the Gulf of Mexico in late
fall when waters reach 23°C (typically November to December), while the young typically stay in the
river mouth in winter and spring (NatureServe 2012f).

This fish is a slow growing and late maturing species that takes at least 7-8 years to reach maturity.
Females typically spawn at intervals of more than one year migrating to upper rivers in the spring for
spawning. While some sturgeon will return to the sea in the fall once spawning is complete, some may
remain near the spawning areas. Spawning occurs in freshwater over rivers with bottoms of hard clay,
rubble, gravel, or shell. Some may spawn in brackish water and most spawn in their natal river. Once
hatched, the young sturgeon will spend the first two years in riverine habitats (NatureServe 2012f).

Sturgeon feed primarily on benthic invertebrates and small fishes as they are available. In offshore or
estuarine waters, feeding occurs only during winter and spring. (NatureServe 2012f).

Species Status. The Gulf sturgeon is listed as threatened by the ESA. In addition to the federal status,
ANHP lists the Gulf Sturgeon as a state protected species with a state rank classifying them as critically
imperiled in Alabama because of extreme rarity or because of some other factor making it especially
vulnerable to extirpation from Alabama (ANHP 2012). This species has been declining throughout most
of the 20" century as a result of overfishing. These declines were exacerbated by habitat loss that was
primarily a result of the construction of water control structures which have restricted sturgeon access
to historic migration routes and spawning areas. Additional potential threats to this species include
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various habitat modifications (e.g., desnagging, disposal of dredged material, and other navigation
maintenance activities), incidental take by commercial fishermen, poor water quality associated with
contamination by pesticides, heavy metals, and industrial contaminants, as well as aquaculture and
incidental or accidental species introductions. These threats to the species are magnified as a result of
the slow growth rate and late maturation of the species which limit its ability to recover quickly from
declines (NatureServe 2012f).

Species Occurrence in the Action Area. While the Gulf sturgeon does not occur in great abundance in
the Mobile Bay watershed and the Mobile River and its tributaries, individuals have been reported in
these areas (GSRMT 1995). Occurrence of the Gulf sturgeon in the analysis area is likely to be extremely
minimal and transient in nature occurring only briefly during the spring and fall migrations. While
potential for a short temporal overlap may exist between the timing of sturgeon migration and of the
proposed oyster restoration activities within the action area, the likelihood of such an encounter would
be extremely minimal since conditions are most conducive for spat settlement in this area during late
spring and early fall when changes in water temperature trigger oyster spawning. This optimal time for
cultch planting occurs at or near the end of the migratory season for Gulf sturgeon. Furthermore, there
is no overlap between the critical habitat that is used for migration and the oyster restoration activities
associated with the proposed project.

Critical Habitat

NMFS noted that any critical habitat for these species must be addressed (NMFS 2013). However, as
critical habitat for these species does not occur within the action area for the proposed project, it will
not be considered in this BA.

5.0 Environmental Baseline

This section identifies and describes all known human-induced sources of impact to the listed species
within the action area except those caused by the proposed project. The purpose of the environmental
baseline is to provide the context for the impacts of the proposed project with regard to the impacts of
all the other human activities that are also affecting the listed species.

The environmental baseline in the action area is consistent with activities that would be associated with
the proposed project. The area is characterized by historic and current oyster cultivation operations
which are managed by ADCNR. Commercial and non-commercial fishing operations also occur within the
vicinity of the proposed project.

Although the impacts described in this section are limited to those that occur in the action ares, it
should be noted that additional impacts outside the action area often affect the same individuals and
populations that are being affected within the action area. For example, and as described previously,
impacts to sea turtles outside the action area are widespread and numerous and include activities such
as direct harvest (of turtles and eggs), fishery operations, and various sources of habitat degradation.
Impacts to the Gulf sturgeon outside of the action area include, for example, upstream dam operations
and watershed management activities.

6.0 Effects of the Action

This section includes an analysis of the direct and indirect effects of the proposed project, and any
interrelated and interdependent actions on the species and critical habitat. An interrelated activity is an
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activity that is part of the proposed project and depends on the proposed project for its justification. No
interrelated activities aside from those directly stated in the description of the proposed project are
anticipated. An interdependent activity is an activity that has no independent utility apart from the
project under consultation. No interdependent activities are anticipated.

Factors that are considered when examining the effects of the proposed project include: proximity of
the action, timing of the action, the nature of the effects, the duration of the effects, the frequency of
the disturbance, the intensity of the disturbance, and the severity of the disturbance. A detailed
description of all activities associated with the proposed project is provided in section 3.0 of this BA.

Potential Impacts to ESA-Listed Species During Construction and Installation

Impacts within the action area relevant to ESA-listed species that are anticipated as a result of the
implementation of the proposed project include direct impacts to water quality in the form of a
temporary increase in turbidity within the water column and the settling of sediments during
construction activities as well as the potential for direct take resulting from construction related boat
traffic.

All impacts to biological resources, including ESA-listed species, from implementation of the proposed
project would be temporary and would cease shortly after construction is finished. It is anticipated that
all sediments would be fully dissipated within a few hours of cultch placement. Impacts would be
temporarily detectable but localized and would not measurably alter natural conditions; therefore they
can be characterized as adverse but short-term and minor and would not result in any adverse impacts
to ESA-listed species.

While adverse impacts are not expected during the construction and installation of the proposed
project, BMPs (see appendix A and appendix B) would employed.

Potential Impacts to ESA-Listed Species During Operation and Maintenance

Impacts within the action area relevant to ESA-listed species that are anticipated as a result of the
operation and maintenance of the proposed project include direct impacts to water quality in the form
of a temporary increase in turbidity within the water column and the settling of sediments particularly if
sampling and/or maintenance activities involve dredging methods and if additional planting is
determined to be necessary. Impacts may also exist as a result of direct take from maintenance related
boat traffic.

All impacts to biological resources, including ESA-listed species, from monitoring and maintenance
activities associated with the proposed project would be temporary. It is anticipated that all sediments
resulting from necessary maintenance activities would be fully dissipated within a few hours. Itis
possible that impacts would be temporarily detectable, but they would be localized and would not
measurably alter natural conditions; therefore they can be characterized as adverse but short-term and
minor and would not result in any adverse impacts to ESA-listed species.

While adverse impacts are not expected, operation and maintenance activities would employ standard
BMPs (see appendix A and appendix B). Additionally, any necessary monitoring and maintenance
activities would occur between May 1 and October 1 when the Gulf sturgeon is found primarily in
freshwater rivers.
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In addition to the direct impacts described above, implementation of the proposed project would result
in indirect beneficial impacts. During operation of the restored reef, long-term impacts to water quality
would be localized and beneficial. The newly established bivalves would increase water clarity due their
filtration capacity. This filtration is accomplished through the feeding process. Oysters feed by pumping
water through their gills and filtering out plankton and other particles (Nature Conservancy 2011).

7.0 Conclusions

Having considered the exposure and response of ESA-listed species within the action area to impacts
resulting from the proposed project, the effect determinations are provided below.

Green Sea Turtle

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Green sea turtle.

Hawksbill Sea Turtle

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Hawksbill sea turtle.

Kemp's Ridley Sea Turtle

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Kemp’s Ridley sea turtle.

Leatherback Sea Turtle

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Leatherback sea turtle.

Loggerhead Sea Turtle

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Loggerhead sea turtle.

Gulf Sturgeon

Under the ESA, activities associated with oyster reef restoration in Mobile, Alabama would resultin a
finding of “not likely to adversely affect” for the Gulf sturgeon.

Critical Habitat

There is no critical habitat for any ESA-listed species within the action area assessed in this BA;
therefore, activities associated with the proposed project would have no effect on designated critical
habitat.
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As all ESA-listed species evaluated in this BA have received an effect determination of “not likely to
adversely affect,” ADCNR requests written concurrence from NMFS representing completion of informal
ESA Section 7 Consultation.

8.0 List of Documents
Provided below is a list of documents that have bearing on the proposed project or this consultation.
This includes relevant reports, including any environmental impact statements, environmental

assessments, or biological assessments prepared for the proposed project.

e Oyster Reef Restoration in Mobile County Environmental Review (appendix B)
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