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1.0 INTRODUCTION

This constitutes the biological opinion (Opinion) of NOAA’s National Marine Fisheries Service
(NMFS) issued pursuant to Section 7 of the Endangered Species Act (ESA) of 1973, as amended,
on the effects of the U.S. Army Corps of Engineers ongoing deepening of the Delaware River
Federal navigation channel from Philadelphia to the Sea. This Opinion is based on information
provided in the Biological Assessment (BA) dated January 2009; a supplement to the BA dated
February 9, 2009; a further supplement dated March 2011; an Environmental Assessment (EA)
dated April 2009; a supplement to the EA dated September 2011; NMFS October 25, 1996 Opinion
on dredging in the Philadelphia District of the Army Corps of Engineers (ACOE); a May 25, 1999
supplement to the 1996 Opinion; the February 2, 2001 Opinion on the Delaware River Main
Channel Blasting Project; our July 2009 Opinion on the deepening project; and, scientific papers
and other sources of information as cited in this Opinion. A complete administrative record of this
consultation will be kept at the NMFS Northeast Regional Office.

2.0 PROJECT HISTORY

2.1 Delaware River Channel

The existing Delaware River Philadelphia to the Sea Federal navigation project was authorized by
Congress in 1910 and modified in 1930, ’35, *38, ’45, °54 and.’58. This 96.5 mile long channel is
authorized for depths of 37 to 40 feet. The existing project provides for a channel from deep water
in Delaware Bay to a point in the Bay, near Ship John Light, 40 feet deep® and 1,000 feet wide;
thence to the Philadelphia Naval Base, 40 feet deep and 800 feet wide, with a 1,200-foot width at
Bulkhead Bar and a 1,000-foot width at other.channel bends; thence to Allegheny Avenue
Philadelphia, PA; 40 feet deep and 500 feet wide through Horseshoe Bend and 40 feet deep and 400
feet wide through Philadelphia Harbor along the west side of the channel. The east side of the
channel in Philadelphia Harbor has a depth of 37 feet and a width of 600 feet. The 40-foot channel
from the former Naval Base to the sea was completed in 1942. The channel from the former Naval
Base to Allegheny Avenue was completed in1962. There are 19 anchorages on the Delaware
River. The Mantua Creek, Marcus Hook, Deepwater Point, Reedy Point, Gloucester and Port
Richmond anchorages are authorized under the Philadelphia to the Sea project. The remaining 13
are natural, deep-water. anchorages. The authorized anchorage dimensions are as follows: Mantua
Creek: 40’ x 2,300° x 11,500™ (mean); Marcus Hook: 40’ x 2,300’ x 13,650’ (mean); Deepwater
Point: 40’ x 2,300’ X 5,200” (mean); Reedy Point: 40’ x 2,300’ x 8,000’ (mean); Port Richmond:
37 x 500’ (mean) X 6,400’; and, Gloucester: 30’ X 400’ (mean) X 3,500’. Mantua Creek anchorage
is currently maintained to about 60% of the authorized width and a 37-foot depth. The Marcus
Hook anchorage, enlarged in 1964, is maintained to the authorized dimensions. The anchorage at
Port Richmond is about 35 feet deep, as are the Reedy Point and Deepwater Point anchorages. The
Gloucester anchorage requires no dredging and is currently deeper than authorized. See Figure 1
for map of the project location.

The existing authorized channel is maintained by the ACOE at 40 feet and is routinely dredged.
There are wide variations in the amount of dredging required to maintain the Philadelphia to the Sea
project. Some ranges are nearly self-maintaining and others experience rapid shoaling. The 40-foot

L All depths refer to mean low water.



channel requires annual maintenance dredging in the amount of approximately 3,455,000 cubic
yards. Of this amount, the majority of material is removed from the Marcus Hook (44%),
Deepwater Point (18%) and New Castle (23%) ranges. The remaining 15 percent of material is
spread throughout the other 37 channel ranges. The historic annual maintenance quantities for the
Marcus Hook and Mantua Creek anchorages are 487,000 and 157,000 cubic yards, respectively.

There are currently seven upland sites in the riverine portion of the project and one open-water site,
located in Delaware Bay, that are used for dredged material disposal. The seven confined upland
sites are National Park, Oldmans, Pedricktown North, Pedricktown South, Penns Neck, Killcohook
and Artificial Island. The open water site in Delaware Bay is located in the vicinity of Buoy 10.
This site is only approved for placement of sand and is only used for disposal of material removed
from the Bay (reaches D and E).

2.2  ESA Consultation on ACOE Maintenance of the Existing Channel

In September 1986, the Philadelphia District initiated formal consultation under Section 7 of the
ESA, with regard to maintenance dredging of Delaware River Federal Navigation Projects from
Trenton to the Sea, and potential impacts to the Federally endangered shortnose sturgeon (Acipenser
brevirostrum). “A Biological Assessment of Shortnose Sturgeon (Acipenser brevirostrum)
Population in the Upper Tidal Delaware River: Potential Impacts of Maintenance Dredging” was
provided to NMFS with the initiation request. It was-determined by the ACOE that maintenance
dredging activities in the southern reaches of the Delaware River, specifically from Philadelphia to
the Sea, were not likely to adversely affect shortnose sturgeon.  In a letter dated June 17, 1994 we
provided concurrence with this determination:

In September 1995, consultation was reinitiated regarding potential impacts associated with
dredging projects permitted, funded.or conducted by the Philadelphia District. This batched
consultation was to consider effects of the following actions on NMFS listed species: maintenance
of the Philadelphia to Trenton:Federal navigation channel, maintenance of the Philadelphia to the
Sea Federal navigation channel, several beach nourishment projects which used sand dredged from
Delaware Bay and authorized -borrow areas located along the New Jersey and Delaware coasts, and
dredging projects conducted by private applicants and authorized by the ACOE through their
regulatory authority under. Section 10 of the Rivers and Harbors Act. “A Biological Assessment of
Federally Listed Threatened and Endangered Species of Sea Turtles, Whales, and the Shortnose
Sturgeon within Philadelphia District Boundaries: Potential Impacts of Dredging Activities” was
provided to us for review. An Opinion was issued by us on November 26, 1996 which considered
effects of all projects conducted or authorized by the ACOE in the Philadelphia District. The
Opinion concluded that the District’s dredging program, including maintenance of the Philadelphia
to the Sea and Philadelphia to Trenton navigation projects, may adversely affect sea turtles and
shortnose sturgeon, but was not likely to jeopardize the continued existence of any threatened or
endangered species under our jurisdiction. The Opinion included an Incidental Take Statement
(ITS) which exempted the annual take by injury or mortality of three shortnose sturgeon. This
Opinion was amended with a revised ITS on May 25, 1999. The amended take statement issued on
May 25, 1999 exempts the annual take of up to four shortnose sturgeon and four loggerhead sea
turtles or one Kemp’s ridley or one green sea turtle.
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2.3 Channel Deepening Proposal and Consultation History

In 1983, the Philadelphia district was directed by Congress to begin feasibility studies regarding
modifying the existing 40-foot Delaware River main shipping channel. In 1992, a final feasibility
report recommended that the channel be deepened to 45 feet. Congress authorized the deepening
project for construction in 1992. The project would involve deepening the main channel of the
Delaware River from 40 to 45 feet from Philadelphia Harbor, PA and the Joseph A. Balzano Marine
Terminal (formerly the Beckett Street Terminal), Camden, NJ to the mouth of the Delaware Bay as
well as the widening of 12 of the 16 bends in the channel and deepening the Marcus Hook
Anchorage. It was anticipated that the project would result in the removal of approximately 26
million cubic yards (CY) of material.

An Environmental Impact Statement (EIS) for this project was issued in 1992, a supplemental EIS
was issued in 1997 and a Record of Decision (ROD) was signed in 1998. We provided comments
to the ACOE on the EIS and SEIS in letters dated March 1, 1995, February 14, 1997 and September
29, 1997.

In May 2000, the Philadelphia District submitted a BA and request for consultation considering the
effects of proposed rock blasting in the Marcus Hook range of the main channel deepening project
on shortnose sturgeon. On January 31, 2001, we issued an Opinion which concluded that rock
blasting conducted from December 1 to March 15 may adversely affect, but is not likely to
jeopardize the continued existence of shortnose.sturgeon. The Opinion included an ITS that
exempts the lethal take of 2 shortnose sturgeon.and an unguantifiable amount of non-lethal take.
The ITS included reasonable and prudent measures and terms and conditions including a time of
year restriction, reporting requirements, and other measures to minimize the potential for injury or
mortality of shortnose sturgeon during blasting operations.

Planning for the deepening project was suspended in 2002 as a result of a review by the
Government Accountability Office (GAO) regarding the economic benefits of the project and the
environmental impacts. dn-May 2007, the Philadelphia Regional Port Authority (PRPA) took over
sponsorship of this project from the Delaware River Port Authority. In June 2008, the ACOE and
the PRPA executed a Project Partnership Agreement for construction of the Delaware Main Stem
and Channel Deepening Project from 40 feet to 45 feet. In December 2008, we were notified that
the project was reactivated. A Public Notice was posted on the Philadelphia District's (District)
website on December 18, 2008, announcing that the District would conduct an environmental
review of all applicable, existing and new information generated subsequent to the 1997 SEIS. We
commented on that notice in a letter dated December 30, 2008. Also in this letter, we indicated that
upon review of the project materials, it appeared that reinitiation of the 1996 and 2001 consultations
was appropriate.

Reinitiation of consultation is required if: “(a) the amount or extent of taking specified in the ITS is
exceeded; (b) new information reveals effects of these actions that may affect listed species or
critical habitat in a manner or to an extent not previously considered; (c) any of the identified
actions are subsequently modified in a manner that causes an effect to the listed species that was not
considered in the BO; or (d) a new species is listed or critical habitat designated that may be
affected by the identified actions” (50 CFR 402.16).

8



As noted above, on November 26, 1996, we issued a Biological Opinion to the Philadelphia
District, which concluded that maintenance dredging operations within the Philadelphia District
were not likely to jeopardize the continued existence of any threatened or endangered species listed
under NMFS’ jurisdiction. Following the exceedence of the ITS in 1998, on May 25, 1999, in
response to the authorized take level being exceeded, consultation was reinitiated and we amended
the existing consultation with a revised ITS. Consultation on the blasting portion of the project had
been completed in February 2001. As noted in our December 2008 letter, there was new
information that indicated that the proposed deepening may have effects to listed species in a
manner or to an extent not previously considered. This information included new information on
the distribution and seasonal movements of shortnose sturgeon in the Delaware River as well as
new information on the vulnerability of the species to capture in mechanical dredges and
entrainment in hydraulic hopper dredges. Additionally, the project had been modified from the
proposal outlined in the 1992 EIS and 1997 SEIS. Modifications included changes to the amount of
material to be removed in the initial dredge cycle as well as in maintenance dredging, plans for
beneficial reuse of the material, and the anticipated schedule for completion.

On January 26, 2009, we received a letter from the ACOE requesting the initiation of consultation
regarding the effects of the proposed deepening on listed species. Supplemental information was
provided by the ACOE on February 9, 2009. Also sent.in February 2009 was a letter from the
ACOE clarifying that the scope of the proposed action under consultation was the initial dredge
cycle necessary to deepen the channel to 45 feet, including blasting at Marcus Hook, collectively
referred to as the “construction” phase of the project, and 10 years of ACOE planned maintenance
dredging. On March 12, 2009, a revised project schedule was provided to us by the ACOE and on
April 3, 2009 a final Environmental Assessment (EA) was distributed by the ACOE. Consultation
was initiated on February 9, 2009.

A Biological Opinion was signed by NMES on July 17, 2009. In this Opinion, NMFS considered
the effects of the proposed deepening project, including blasting and dredging, on listed sea turtles
and shortnose sturgeon. By issuing the 2009 Opinion, we withdrew the 2001 Opinion on blasting.
The first phase of the deepening, in Reach C, occurred from March — September 2010. No
interactions with any NMFS listed species were observed.

In October 2010, we published two proposed rules to list five Distinct Population Segments (DPS)
of Atlantic sturgeon. During the winter of 2010-2011, we discussed potential impacts of the
deepening project on Atlantic sturgeon with the ACOE. In March 2011, ACOE completed a
supplemental BA considering effects of the deepening on the proposed New York Bight DPS of
Atlantic sturgeon. This BA was transmitted to us along with a request to conduct a conference to
consider the effects of the proposed deepening on Atlantic sturgeon. In June 2011, the ACOE
published a draft supplemental EA. In an August 15, 2011, letter we provide the ACOE with
technical assistance regarding upcoming dredging of Reach B. The ACOE published a final EA in
September 2011. Dredging in reach B was carried out in November and December 2011, with no
observations of interactions with any NMFS listed species. In March 2012, we received ACOE
reports on the tracking of tagged Atlantic and shortnose sturgeon during the dredging as well as a
report on pre- and post-dredge substrate sampling.

On April 6, 2012, NMFS published two final rules listing five DPSs of Atlantic sturgeon as
9



threatened or endangered. As described in a letter dated May 3, 2012, we reinitiated the 2009
consultation to consider effects of the deepening project on Atlantic sturgeon. Consultation was
reinitiated on April 6, 2012.

We provided a draft of this Opinion to the ACOE on June 22, 2012. Comments were received on
July 2 and July 3, 2012. These comments have been addressed as appropriate. By issuing this
Opinion, we withdraw the Opinion dated July 17, 20009.

3.0 DESCRIPTION OF THE PROPOSED ACTION

3.1  Action Area

The action area is defined in 50 CFR 402.02 as “all areas to be affected directly or indirectly by the
Federal action and not merely the immediate area involved in the action.” The action area for this
consultation includes the area affected by dredging and disposal activities as well as the area
transited by project vessels. The action area, therefore, includes the entirety of the Philadelphia to
the Sea Federal navigation channel, including the authorized ancharages and bends to be widened.
Additionally, the action area includes the beneficial use disposal areas at Kelly Island and Broadkill
Beach. Further, the action area includes the areas where project vessels will transit to offload
dredged material at the upland disposal areas, which is limited.to the navigation channel and
adjacent berthing areas. The action area will also encompass the underwater area where dredging
will result in increased suspended sediment and where sound pressure waves associated with
blasting will be experienced. The size of the sediment plume will vary depending on the type of
dredge used and is detailed below. Effects of blasting are expected to be limited to an area with a
radius of 500 feet around the detonation site. The action area is illustrated in Figure 1, and is
largely consistent with the Philadelphia to the Sea navigation channel.

3.1.1 Physical Characteristics of the Action Area

The Delaware River Estuary is.132 miles long and extends from Cape May and Cape Henlopen to
Trenton, New Jersey. The region of the estuary that is referred to as Delaware Bay is 45 miles long
and extends from the Capes:to.a line between stone markers located at Liston Point, Delaware and
Hope Creek, New Jersey (Polis et al. 1973). The estuary varies in width from 11 miles at the
Capes; to 27 miles at its widest point (near Miah Maull Shoal). Water depth in the bay is less than
30 feet deep in 80 percent of the bay and is less than 10 feet deep in much of the tidal river area.

Artificial Island is located approximately two miles upstream of the hypothetical line demarking the
head of Delaware Bay. The tidal river in this area narrows upstream of Artificial Island and makes
a bend of nearly 60 degrees. Both the narrowing and bend are accentuated by the presence of
Artificial Island. More than half of the typical river width in this area is relatively shallow, less than
18 feet (5.5 meters), while the deeper part, including the dredged channel has depths of up to 40 feet
(12.1 meters). The Delaware River between the fall line at Trenton (RM 138 (rkm 222)) and
Philadelphia (RM 100 (rkm 161)) is tidal freshwater with semidiurnal tides. Mean tidal range at
Philadelphia 5.9 ft (1.8 m) (U.S. Army Engineer District, 1975); water pH generally is about 6-8.

Tidal flow as measured near the Delaware Memorial Bridge (RM 67 (rkm 108)), 20 miles above
Artificial Island, was measured at 399,710 cfs (11,320 cubic meters per second) (USGS, 1966).

Tidal flow of this magnitude is 17 times as great as the total average freshwater flow rate into the
10



estuary. Proceeding toward the mouth of the estuary, tidal flow increasingly dominates freshwater
downstream flow; proceeding upstream from the Delaware Memorial Bridge, the ratio of tidal flow
to net downstream flow becomes smaller as tidal influence decreases.

3.2  Proposed Deepening Project

The deepening project as authorized by Congress (shown on Figure 1) provides for modifying the
existing Delaware River Federal Navigation channel Philadelphia to the Sea Project from 40 to 45
feet at Mean Low Water with an allowable dredging overdepth of one foot, following the existing
channel alignment from Delaware Bay to Philadelphia Harbor, Pennsylvania and the Joseph A.
Balzano Terminal, Camden, New Jersey. The channel side slopes are 3 horizontal to 1 vertical.
The project also includes deepening of an existing Federal access channel at a 45-foot depth to the
Joseph A. Balzano Terminal, Camden, New Jersey. The channel is divided into six reaches as
shown in Table 1. The lowermost end of reach E is located approximately 5 miles (8 km) from the
theoretical line between Cape Henlopen and Cape May Point.

Reach River Miles River Kilometers
AA 102-97.1 164-156.3

A 97-85.1 156.2-137.1

B 85-67.1 137-108.1

C 67-55.1 108-88.6

D 55-41.1 88.5-66.1

E 41-5 66-8

Table 1. Description of Delaware River Channel Reaches

The existing channel is maintained.at.a depth of 40 feet deep at mean low water. Only portions of
the channel that are currently between 40 feet and 45 feet at mean low water will be dredged for the
deepening project. The surface area of the Delaware estuary from the Ben Franklin Bridge to the
capes (excluding tidal tributaries) is approximately 700 square miles. The Philadelphia to the Sea
Federal navigation channel has:a surface area of 15.3 square miles, or approximately 2.2 percent of
the total estuary surface area.. For the 45-foot deepening project, 8.5 square miles would be
dredged,; this is 1.2 percent of the total estuary surface area and 55 percent of the existing channel.
The remaining 6.8 square miles of the existing channel is already 45 feet deep or deeper. See Table
2 (below) for a description of the amount of material to be removed from each channel range.

The channel width (same as the existing 40-foot project) is 400 feet in Philadelphia Harbor (length
of 2.5 miles); 800 feet from the Philadelphia Navy Yard to Bombay Hook (length of 55.7 miles);
and 1,000 feet from Bombay Hook to the mouth of Delaware Bay (length of 44.3 miles). The
project includes 12 bend widenings at various ranges as listed below as well as provision of a two
space anchorage to a depth of 45 feet at Marcus Hook, Pennsylvania. The existing turning basin
adjacent to the former Philadelphia Naval Shipyard will not be deepened as part of the 45 foot
project.

Also included as part of the Federal project is the relocation and addition of navigation buoys at the
12 modified channel bends. Ten new buoys are proposed: Philadelphia Harbor (2), Tinicum Range
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(1), Eddystone Range (1), Bellevue Range (3), Cherry Island Range (1), Bulkhead Bar Range (1),
and Liston Range (1).

The following channel bends will be modified:

1.

10.

11.

LISTON-BAKER: Maximum width increase on the east edge of 250 feet, over a distance of
4,500 feet south of the apex, and extending 3,900 feet north from the apex (BW2 — channel
station 275 + 057);

MIAH MAULL-CROSS LEDGE: 200 foot width increase at the apex of the west side of the
bend;

BAKER-REEDY ISLAND: 100-foot width increase at the west edge apex of the bend over
a distance of 3500 feet both north of and south of the apex (BWS3 - channel station 265 +
035);

REEDY ISLAND-NEW CASTLE: Maximum widening.of 400 feet at.the west apex of the
bend, tapering to zero over a distance of 3,200 feet south of the apex‘and to zero over a
distance of 4,000 feet north of the apex (BW4 - channel station 238 +982);

NEW CASTLE-BULKHEAD BAR AND BULKHEAD BAR-DEEPWATER: The west
edge of Bulkhead Bar range is extended by 300 feet to the south and 300 feet to the north;
the widening tapers to zero at a distance of approximately 3,000 feet south of the south end
of Bulkhead Bar and 3,000 feet north of the north end of Bulkhead bar (BW5 - channel
station 212 + 592 and 209 + 201);

DEEPWATER-CHERRY ISLAND: A maximum channel widening of 375 feet is required
at the western apex of the bend. The widening tapers to zero at a distance of about 2,000 feet
both north and south of the apex (BW6 - channel station 186 + 331);

BELLEVUE-MARCUS HOOK: The east apex of the bend requires a 150 foot widening
over existing conditions, along a total length of approximately 4,000 feet (BW?7 - channel
station 141 + 459);

CHESTER-EDDYSTONE: The southwest apex of the bend requires a maximum 225 foot
widening, with a transition to zero at the northeast end of Eddystone range, over a linear
distance of approximately 6,000 feet (BW8 - channel station 104 + 545);

EDDYSTONE-TINICUM: The northeast apex of this bend requires a 200 foot widening,
with a transition to zero at a distance of about 1,200 feet northeast and southwest of the bend
apex (BW9 - channel station 97 + 983);

TINICUM-BILLINGSPORT: The north channel edge of Billingsport was widened by 200
feet. At the northern apex of the Tinicum-Billingsport bend, this results in a maximum
widening of approximately 400 feet, with a transition to zero at a distance of about 2,000
feet west of the apex (BW10 - channel station 79 + 567 );

BILLINGSPORT-MIFFLIN: The south apex of the bend was widened a maximum of 200
feet to the south, and transitioned to zero at a distance of approximately 3,000 feet northeast
of the apex (BW11 - channel station 72 + 574);
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12. EAGLE POINT-HORSESHOE BEND: The northwest edge of Horseshoe Bend requires a
maximum widening of 490 feet to the north. The widening transitions to zero at a distance
of approximately 4,000 lineal feet west of the west end of Horseshoe Bend, and at a distance
of 1,500 lineal feet north of the north end of the bend (BW12 - channel station 44 + 820 to

41 +217).

The current dredged material disposal plan for the riverine portion of the project will utilize the

existing upland Federal disposal sites (National Park, Oldmans, Pedricktown North, Pedricktown
South, Killcohook, Reedy Point South, and Artificial Island). In Delaware Bay, material will be
used for beneficial use projects at Kelly Island and Broadkill Beach.

3.2.1

Initial Dredging Cycle

For the initial deepening, approximately 16 million cubic yards (cy) of material would be dredged
and placed by hydraulic cutter-suction (pipeline) and hopper dredges.in confined upland disposal
facilities in the Delaware River portion of the project area and for beneficial uses in Delaware Bay
(See Table 1). In addition, approximately 77,000 cubic yards of rock would be removed in the
vicinity of Marcus Hook, Pennsylvania and placed in the Fort Mifflin confined disposal facility in
Philadelphia. Blasting would be used in this area, followed by removal of rocky material with a

mechanical dredge.

Initial construction began in March 2010. Initial construction.is currently scheduled to continue
through January 2017. To date, the first and the second phase of dredging has been completed
(Reach C and a portion of Reach B). A summary of the proposed dredging remaining to be
completed is shown in Table 2. As noted/in Table 2, several different types of dredges will be used
for deepening activities. The “Type of Dredge” column indicates the type of dredge (or dredges)
most likely to be used for each contract; however; with few exceptions, the actual type of dredge
used for each contract will be determined by.the dredging contractor.

Table 2. Summary of initial dredging quantities (remaining work as of May 2012)

River. | Duration | Volume Type of Scheduled
Channel Reach Mile | (Months) | (CY) Dredge Dates
Cutterhead,
97- hopper or August 2012 — February
Contract 3 — Reach A 84.42 6.1 1,666,600 | mechanical | 2013
Cutterhead
57.71- or December 2012 — June
Contract 4 - Reach D 41.57 5.78 2,051,100 | hopper 2013
Contract 5 - Reach E September — December
(Broadkill Beach) 15.6 3.00 1,598,700 | hopper (2) | 2013
Cutterhead,
99.3- hopper or
Contract 6 — Reach AA 97.1 2.88 994,000 | mechanical | August — November 2014
Contact 7 — Rock 76.4 - 77,000 | Mechanical | December 2014 —

2 Schedule is subject to change based on available funding.
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Removal: Blasting and 84.6 February 2015

Clean Up Dredging

Contract 8 - Reach E 30.8-

(Kelly Island) 36.4 4.50 2,483,000 | hopper (2) | April - August 2015
August 2016 — January

Contract 9 - Reach B 85-67 0.89 3,485,469 | cutterhead | 2017

Reach E is considered to be in Delaware Bay. Figure 2 shows the currently proposed construction
schedule and the type of dredge that would be used for different sections of the river for the
Deepening Project as provided by the ACOE. The ACOE has indicated that the dredging plan was,
to the extent practicable, developed to be in compliance with the Delaware River Basin Fish and
Wildlife Management Cooperative recommended dredging restrictions for protection of fishery
resources in the Delaware River and Bay. Time periods shaded grey are the recommended periods
for hopper dredging, cutterhead pipeline dredging, bucket dredging, sand placement and blasting.

Self-Propelled Hopper Dredges

Hopper dredges are typically self-propelled seagoing vessels. They are equipped with propulsion
machinery, sediment containers (i.e., hoppers), dredge pumps, and other specialized equipment
required to excavate sediments from the channel bottom. Hopper dredges have propulsion power
adequate for required free-running speed and dredging against strong currents.

A hopper dredge removes material from the bottom of the channel in thin layers, usually 2-12
inches, depending on the density and cohesiveness of the dredged material (Taylor, 1990). Pumps
within the hull, but sometimes mounted on‘the dragarm, create a region of low pressure around the
dragheads; this forces water and sediment up the dragarm and into the hopper. The more closely
the draghead is maintained in contact with the sediment, the more efficient the dredging (i.e., the
greater the concentration of sediment pumped into the hopper). In the hopper, the slurry mixture of
sediment and water is managed to settle outthe dredged material solids and overflow the
supernatant water. When a full load is achieved, the vessel suspends dredging, the dragarms are
heaved aboard, and the dredge travels to the placement site where dredged material is disposed of.
A hopper dredge is likely to be used in reaches A, D and E but could also be used in Reach AA.

Bucket Dredges

The bucket dredge is a mechanical device that utilizes a bucket to excavate the material to be
dredged. The dredged material is placed in scows or hopper barges that are towed or pushed to the
placement site. Bucket dredges include the clamshell, orange-peel, and dragline types. The crane
that operates the bucket can be mounted on a flat-bottomed barge, on fixed-shore installations, or on
a crawler mount. In most cases, spuds, or anchors and spuds are used to position the plant. Because
the bucket dredge loads scows or hopper barges, work is suspended when a fully loaded barge is
moved away and replaced with another empty scow or barge. Spuds are typically employed to
maintain the position of a floating bucket dredge plant. A mechanical dredge will be used to
remove debris following blasting in reach B. The ACOE has also indicated that a bucket dredge
may be used in Reach AA due to the presence of rocky substrate.
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Hydraulic Cutterhead Pipeline Dredges

The cutterhead dredge is essentially a barge hull with a moveable rotating cutter apparatus
surrounding the intake of a suction pipe (Taylor, 1990). By combining the mechanical cutting
action with the hydraulic suction, the hydraulic cutterhead has the capability of efficiently dredging
a wide range of material, including clay, silt, sand, and gravel.

The largest hydraulic cutterhead dredges have 30 to 42 inch diameter pumps with 15,000 to 20,000
horsepower. The dredge used for this project is expected to have a pump and pipeline with
approximately 30” diameter. These dredges are capable of pumping certain types of material
through as much as 5-6 miles of pipeline, though up to 3 miles is more typical. The cutterhead
pipeline plant employs spuds and anchors in a manner similar to floating mechanical dredges. A
cutterhead dredge is likely to be used in reaches AA, A, B, C, and D.

Rock Blasting

Approximately 77,000 cubic yards of bedrock from 18 acres in reach B near Marcus Hook, PA (RM
76.4 to 84.6) would be removed to deepen the navigation channelto a depth of 45 feet below mean
lower low water. Rock will be placed in the Fort Mifflin dredged material disposal site located in
Philadelphia. In order to remove the rock by blasting, holes drilled into the rock will be packed
with explosive at the bottom of the holes and the remainder of the drill-hole filled with inert
stemming material to the surface in order to direct the force of theblast into the rock. The depth
and placement of the holes along with the size and-blast timing delays of the charges will be
carefully controlled so that the amount of rock that is broken and energy levels released during the
blasting operations is limited to the level required to break up the bedrock. The project would be
conducted by repeatedly drilling, blasting, and excavating relatively small areas until the required
cross section of bedrock is removed. Blasting operations will occur between December 1 and
March 15, with approximately 2 to 6 blasts conducted per day. The broken and pulverized rock
along with overlying sands and silts will.be removed by a mechanical dredge. Blasting is scheduled
to occur in the winter of 2014-2015.

The ACOE has built several-measures into the proposed action designed to minimize the effects of

blasting on fish. These include plans to:

e Minimize the size of explosive charges per delay (time lag during detonation) and the number of
days of explosive exposure;

e Subdivide the explosives deployment, using suitable detonating caps with delays or delay
connectors for detonation cord, to reduce the seismic energy and total pressure changes induced
by the blasting;

e Use decking (explosives separated by delays) in drill holes to reduce total pressure changes;

e Use angular stemming material in the blasting holes above the explosive charges (specifically
sized angular rock fragments backfilled in the drill holes to contain the explosive energy and
reducing the unwanted effects of a pressure waves emanating from the blast and flyrock) ;

e Use scare charges for each blast; and,

e Monitor impacts to fish from blasting.

Specifically, for each blast, the ACOE proposes to monitor an area with a radius of 500 feet
surrounding the detonation site with sonar or other imaging techniques designed to document fish in

this area. Surveys will begin 20 minutes prior to the blast and if any fish are observed in the
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monitoring zone, blasting will be delayed until the fish leave the area. Additionally, two scare
charges shall be used at each blast. The scare charges shall be detonated in close proximity to each
blast. Each individual scare charge shall not exceed a TNT-equivalent weight of 0.1 Ib. The
detonation of the first scare charge will be 45 seconds prior to the blast, with the second scare
charge detonated 30 seconds prior to the blast. The ACOE will also monitor blast pressures and
upper limits will be imposed on each series of 5 blasts so that average peak pressure shall not
exceed 70 pounds per square inch (psi) at a distance of 140 feet and maximum peak pressure shall
not exceed 120 psi at a distance of 140 feet. The ACOE is also considering the use of trawlers to
relocate fish away from the blasting site.

3.3 Dredged Material Disposal

As stated above, it is anticipated that approximately 16 million y* of material will be removed from
the channel over a five year period during initial construction. All material removed from reaches
AA, A, B, C, and D, regardless of dredge type, will be disposed of at an upland location. Material
removed from reach E will be used at a beneficial use site (see below). Approximately 4 million y®
of suitable material removed from the channel in reach E will be used for wetland restoration or
beach nourishment. Descriptions of the proposed beneficial use sites are provided below.

3.3.1 Kelly Island (Delaware)

As stated by the ACOE, the main purposes of the Kelly Island wetland restoration project are to
restore intertidal wetlands using dredged sedimentfrom the deepening of the Delaware River
navigation channel, stem erosion of the Kelly Island shoreline estimated at 20 feet per year, provide
extensive sandy beach for spawning horseshoe.crabs, and provide continued protection to the
entrance of the Mahon River.

The site will be constructed as an impoundment and remain as such until the sediments consolidate
and vegetation becomes established. At that time, the State of Delaware will decide whether to
open the site up to unregulated tidal inundation. The option to convert back to an impoundment
will be maintained. Following construction, the site will be monitored to insure that the goals of the
project are met and that no-adverse impacts occur, particularly impacts to oyster beds.

Features of the project include:

+ Sixty acres of wetlands where the substrate will consist of an estimated 55,000 cubic yards
of silt and 645,000 cubic yards of sand.

» An offshore containment dike made of 1.7 million cubic yards of sand that will provide up
to 5,000 linear feet of sandy beach. The crest of the dike will be at +10 ft MLW providing
substantial spawning habitat for horseshoe crabs.

« A geotextile tube within the core of the offshore dike that provides overwash protection and
contingency protection against breaching.

« Timber groins to limit sand transport along the beach.

» Option for water level control or free tidal exchange with the bay.

Construction of the sand dikes will begin at the south end gaining access to the site from the Mahon
River channel. Once the dikes are constructed, the interior will be filled. Filling will take
approximately 4 months. The total time to construct Kelly Island is 6 months with construction

scheduled to occur between April and September.
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Once the containment area/beach is constructed, fine-grained sediment will be placed first followed
by placement of sand. The volume of sediment to be placed in the site will ultimately achieve a
surface elevation of +5 feet MLW which is at the upper part of the tidal range. After construction,
and possibly for several years, the water levels in the site will be controlled. The offshore dike will
have a crest elevation of +10 feet MLW. This elevation is coincident with the water level for a
return interval between 10 and 25 years. It is only during rare events that this sand dike will be
overtopped. As noted in the BA, the dike is expected to provide up to 5,000 linear feet of spawning
habitat for horseshoe crabs.

The crest width of the dike will be 200 feet at its narrowest and 350 feet at its widest. The volume
of sand in the cross section of the dike will be constant, i.e. 845 cubic yards per linear yard.
Therefore, the crest width of the dike in shallow water will be greater than in deeper water. The
total volume of sand required for the offshore dike is 1.7 million cubic.yards (which includes a
quantity sufficient to offset an estimated one foot of settlement). The offshore slope of the dike is
estimated to be initially 1:20, and after the first year of “weathering” it should equilibrate to a
milder 1:40 slope.

The southern end of the offshore dike will terminate on the‘island.” The elevation of the crest of the
dike will transition from +10 feet MLW to the +7 feet MLW (approximate) elevation of the existing
marsh. The dike will extend onto the island far enough to prevent southerly waves at high water
levels from damaging any portion of the interior of the project. The dike will also extend beyond its
connection with the landward dike.

The northern end of the offshore dike will extend approximately 300 feet beyond Deepwater Point
roughly parallel to the shoreline. The outlet works for the project will be placed at Deepwater
Point, and so the offshore dike will protect that focation. A geotextile tube will be placed within the
offshore dike as a factor of safety against a breach in the dike due to an extreme event and
overwash. The crest of the tube will be placed to a crest elevation of +7 feet MLW. The tube will
then be buried under an additional three feet of sand bringing the crest of the dike up to elevation
+10 feet MLW. The protection that the tube provides should allow time for maintenance or repair
work to be planned and executed if a breach should develop due to overwash.

A landward dike will be constructed along the edge of the existing marsh with a crest elevation of
+8 feet MLW. The dike crest width will be 20-30 feet. The dike will prevent dredged material
from flowing across or settling in the existing marsh. The dike will be built-up by trucking sand
from the larger offshore dike to the landward dike during construction. The dike will not be
constructed by hydraulic placement of sand. The dike will be left in place after construction to
impound the site. In the future, if the State of Delaware decides that the site should function with
unregulated tidal exchange with the bay, the landward dike may be removed. However, if the
capability to impound the site at some future date is necessary, then the landward dike should not be
removed.

Sheetpile groins made of either timber or vinyl will be placed along the perimeter of the offshore
dike to help limit longshore transport. Although the cross-section of the dike is designed to sustain

sediment losses for many years without losing any of its function, groins will increase the longevity
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of the project, reduce potential maintenance, and add a factor of safety against the risk that sand will
be transported south along the project into the Mahon River entrance. The groins will extend
seaward from the crest of the dike about 240 feet. They will extend landward from the crest of the
dike about 50 feet. Therefore, their total length is 290 feet. The groins will follow the initial profile
of the dike having a 1:20 slope from the crest of the berm to MLW. The crests of the groins will be
nominally about 2 feet above the sand berm initial cross-section. The groins will be spaced about
750 feet apart. At both ends of the project, terminal timber sheet-pile groins will be constructed that
are 450 feet long. The groins will be constructed after the sand berm is constructed.

The outlet works for the marsh will be placed through a cross-shore sand dike at the north end of the
project extending from the tip of Deepwater Point to the offshore dike. The elevation of the crest of
the cross-shore dike will be +8 feet MLW which is sufficient to prevent even the annual highest
high tide from overtopping the dike. This elevation also provides sufficient freeboard so that water
levels in the site can be held high if needed. The cross-shore dike does.not need additional
elevation to prevent wave overtopping because it is protected from waves by the offshore dike. A
geotextile tube like the one described for the offshore sand dike will be placed in the core of the
cross-shore dike. The flows through the outlet works during dredging depend mainly on the depth
of water above the weir crests.

The outlet works will have outflow pipes that pass through the core of the cross-shore dike. The
cross-section of the cross-shore dike will be held to'a minimum to minimize the length of outlet
pipe required. The actual crest width of the dike will depend on the stability of the foundation upon
which the dike is built. The dike will be filled.until a stable cross-section is achieved. The dike will
be constructed by moving sand from the offshore dike with heavy equipment so that steeper side
slopes can be achieved which will minimize the dike cross-section.

The outlet works provided at the north'end of the project will control release of water during
dredging. Several drop inlets are planned. The capacity of the outlet works will depend on the size
of the dredge pump and discharge line, the frequency of hopper discharges (cycle time), and water
control requirements for.post-construction marsh management. But the potential to release water at
a rate as high as 75-100 cfs may be required.

An outlet works at the southern end of the project will not be necessary for dredging purposes.
However, tidal connection to the southern end of the site may be desired after the marsh develops
and natural flow patterns emerge. Any additional tidal connection will be achieved, for example,
through small tidal guts through the existing marsh to the Mahon River and not through the offshore
dike.

3.3.2 Broadkill Beach (Delaware)
The Delaware Bay Coastline, DE & NJ — Broadkill Beach, DE project was authorized for
construction by Title I, Section 101 (a) (11) of the Water Resources Development Act of 1999. The
Delaware Department of Natural Resources and Environmental Control is the non-Federal project
sponsor. The project area is located along the Delaware Bay Coastline at Broadkill Beach, Sussex
County, Delaware. The authorized plan for this project has the following components:

e A berm extending seaward 100 feet from the design line at an elevation of +8 ft NGVD. The

beachfill extends from Alaska Avenue southward for 13,100 linear feet. Tapers of 1,000 feet
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extending from the northern project limit and 500 feet extending from the southern project
limit brings the total project length to 14,600 linear feet.

e On top of the berm lies a dune with a top elevation of +16 ft NGVD and a top width of 25
feet.

e Atotal initial volume of 1,598,700 cubic yards of sand fill would be placed along the area.
This fill volume includes initial design fill requirements and advanced nourishment.

e Periodic nourishment of 358,400 cubic yards of sand fill would be placed every 5 years.

e Planting of 174,800 square yards of dune grass and 21,800 linear feet of sand fence are
included for dune stability.

e Vehicular access to the beach would be provided at Route 16 in the center of Broadkill
Beach. Sand fence would be used to create a path 12 feet wide along both sides of the dune
at a skewed angle to the dune alignment. This would allow vehicles to climb along the side
of the dune at a flatter slope than 5H:1V.

e Pedestrian access paths would be located at each street end in.a similar fashion as the
vehicular access. However, the access paths would be smaller in width and at a somewhat
steeper slope.

Dredging and disposal at Broadkill Beach will be executed as Contract 5 and scheduled for
September — December 2013. Beach grading will be done by bulldozer and is expected to take six
months to complete during the fall and winter.

3.4 Maintenance Dredging

The required maintenance dredging of the 45-foot channel will increase by 862,000 cubic yards per
year (cy/yr) from the current 3,455,000 average cy/yr for the 40-foot channel for a total of
4,317,000 cy/yr. Only areas shallower than 45 feet will be dredged during maintenance activities.
Maintenance dredging in the river (Reaches AA = C) usually takes place over an approximately 2
month period between August and December primarily using a hydraulic cutterhead dredge;
however, a hopper dredge may occasionally be used for this work. Approximately 3,845,000 cy of
material will be removed from the river annually, with the majority of material removed from the
Marcus Hook, Deepwater and New Castle ranges. All material excavated from the river portion of
the project will continue to be placed in existing approved upland disposal areas. The timing and
duration of maintenance dredging in the bay varies but typically occurs in the summer and fall. On
average, approximately 472,000 cy of material will be removed from the bay annually. Dredging in
this area is done using a hopper dredge with open water disposal (at Buoy 10). As explained above,
the proposed action under consideration in this consultation includes 10 years of annual
maintenance dredging (through 2027).

40 STATUSOFLISTED SPECIES IN THE ACTION AREA

Several species listed under NMFS’ jurisdiction occur in the action area for this consultation.

While listed whales occur seasonally off the Atlantic coast of Delaware and occasional transient
right and humpback whales have been documented near the mouth of Delaware Bay, no listed
whales are known to occur in the action area. As such, no whale species will be further discussed in
this Opinion.

NMFS has determined that the action being considered in this biological opinion may affect the
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following endangered or threatened species under NMFS’ jurisdiction:

Sea Turtles

Northwest Atlantic DPS of Loggerhead sea turtle (Caretta caretta) Threatened
Leatherback sea turtle (Dermochelys coriacea) Endangered
Kemp’s ridley sea turtle (Lepidochelys kempi) Endangered
Green sea turtle (Chelonia mydas) Endangered/Threatened?
Fish

Shortnose sturgeon (Acipenser brevirostrum) Endangered
Gulf of Maine DPS of Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) Threatened
New York Bight DPS of Atlantic sturgeon Endangered
Chesapeake Bay DPS of Atlantic sturgeon Endangered
South Atlantic DPS of Atlantic sturgeon Endangered
Carolina DPS of Atlantic sturgeon Endangered

This section will focus on the status of the various species within the action.area, summarizing
information necessary to establish the environmental baseline and to assess the effects of the
proposed action.

4.1  Overview of Status of Sea Turtles

With the exception of loggerheads, sea turtles are listed under the ESA at the species level rather
than as subspecies or distinct population segments (DPS). Therefore, information on the range-
wide status of leatherback, Kemp’s ridley/and green sea turtles is included to provide the status of
each species overall. Information on the status of loggerheads will only be presented for the DPS
affected by this action. Additional background information on the range-wide status of these
species can be found in a number of published documents, including sea turtle status reviews and
biological reports (NMFS and-USFWS 1995; Hirth 1997; Marine Turtle Expert Working Group
[TEWG] 1998, 2000, 2007, 2009; NMFES and USFWS 2007a, 2007b, 2007c, 2007d; Conant et al.
2009), and recovery plans for.the loggerhead sea turtle (NMFS and USFWS 2008), Kemp’s ridley
sea turtle (NMFS et al. 2011), leatherback sea turtle (NMFS and USFWS 1992, 1998a), Kemp’s
ridley sea turtle (NMFSet al. 2011) and green sea turtle (NMFS and USFWS 1991, 1998b).

2010 BP Deepwater Horizon Qil Spill

The April 20, 2010, explosion of the Deepwater Horizon oil rig affected sea turtles in the Gulf of
Mexico. There is an on-going assessment of the long-term effects of the spill on Gulf of Mexico
marine life, including sea turtle populations. Following the spill, juvenile Kemp’s ridley, green, and
loggerhead sea turtles were found in Sargassum algae mats in the convergence zones, where
currents meet and oil collected. Sea turtles found in these areas were often coated in oil and/or had
ingested oil. Approximately 536 live adult and juvenile sea turtles were recovered from the Gulf

3 Pursuant to NMFS regulations at 50 CFR 223.205, the prohibitions of Section 9 of the Endangered Species Act apply
to all green turtles, whether endangered or threatened.
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and brought into rehabilitation centers; of these, 456 were visibly oiled (these and the following
numbers were obtained from http://www.nmfs.noaa.gov/pr/health/oilspill/). To date, 469 of the live
recovered sea turtles have been successfully returned to the wild, 25 died during rehabilitation, and
42 are still in care but will hopefully be returned to the wild eventually. During the clean-up
period, 613 dead sea turtles were recovered in coastal waters or on beaches in Mississippi,
Alabama, Louisiana, and the Florida Panhandle. As of February 2011, 478 of these dead turtles had
been examined. Many of the examined sea turtles showed indications that they had died as a result
of interactions with trawl gear, most likely used in the shrimp fishery, and not as a result of
exposure to or ingestion of oil.

During the spring and summer of 2010, nearly 300 sea turtle nests were relocated from the northern
Gulf to the east coast of Florida with the goal of preventing hatchlings from entering the oiled
waters of the northern Gulf. From these relocated nests, 14,676 sea turtles, including 14,235
loggerheads, 125 Kemp’s ridleys, and 316 greens, were ultimately released from Florida beaches.

A thorough assessment of the long-term effects of the spill on sea‘turtles has not yet been
completed. However, the spill resulted in the direct mortality of many sea turtles and may have had
sublethal effects or caused environmental damage that will impact other sea turtles into the future.
The population level effects of the spill and associated response activity are likely to remain
unknown for some period into the future.

4.2  Northwest Atlantic DPS of loggerhead sea turtle

The loggerhead is the most abundant species-of sea turtle.in U.S. waters. Loggerhead sea turtles are
found in temperate and subtropical waters‘and occupy a range of habitats including offshore waters,
continental shelves, bays, estuaries, and lagoons. They are also exposed to a variety of natural and
anthropogenic threats in the terrestrial and marine environment.

Listing History

Loggerhead sea turtles were listed as threatened throughout their global range on July 28, 1978.
Since that time, several status.reviews have been conducted to review the status of the species and
make recommendations regarding its ESA listing status. Based on a 2007 5-year status review of
the species, which discussed a variety of threats to loggerheads including climate change, NMFS
and FWS determined that loggerhead sea turtles should not be delisted or reclassified as
endangered. However, it was also determined that an analysis and review of the species should be
conducted in the future to determine whether DPSs should be identified for the loggerhead (NMFS
and USFWS 2007a). Genetic differences exist between loggerhead sea turtles that nest and forage
in the different ocean basins (Bowen 2003; Bowen and Karl 2007). Differences in the maternally
inherited mitochondrial DNA also exist between loggerhead nesting groups that occur within the
same ocean basin (TEWG 2000; Pearce 2001; Bowen 2003; Bowen et al. 2005; Shamblin 2007;
TEWG 2009; NMFS and USFWS 2008). Site fidelity of females to one or more nesting beaches in
an area is believed to account for these genetic differences (TEWG 2000; Bowen 2003).

In part to evaluate those genetic differences, in 2008, NMFS and FWS established a Loggerhead
Biological Review Team (BRT) to assess the global loggerhead population structure to determine
whether DPSs exist and, if so, the status of each DPS. The BRT evaluated genetic data, tagging and

telemetry data, demographic information, oceanographic features, and geographic barriers to
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determine whether population segments exist. The BRT report was completed in August 2009
(Conant et al. 2009). In this report, the BRT identified the following nine DPSs as being discrete
from other conspecific population segments and significant to the species: (1) North Pacific Ocean,
(2) South Pacific Ocean, (3) North Indian Ocean, (4) Southeast Indo-Pacific Ocean, (5) Southwest
Indian Ocean, (6) Northwest Atlantic Ocean, (7) Northeast Atlantic Ocean, (8) Mediterranean Sea,
and (9) South Atlantic Ocean.

The BRT concluded that although some DPSs are indicating increasing trends at nesting beaches
(Southwest Indian Ocean and South Atlantic Ocean), available information about anthropogenic
threats to juveniles and adults in neritic and oceanic environments indicate possible unsustainable
additional mortalities. According to an analysis using expert opinion in a matrix model framework,
the BRT report stated that all loggerhead DPSs have the potential to decline in the foreseeable
future. Based on the threat matrix analysis, the potential for future decline was reported as greatest
for the North Indian Ocean, Northwest Atlantic Ocean, Northeast Atlantic Ocean, Mediterranean
Sea, and South Atlantic Ocean DPSs (Conant et al. 2009). The BRT concluded that the North
Pacific Ocean, South Pacific Ocean, North Indian Ocean, Southeast Indo-Pacific Ocean, Northwest
Atlantic Ocean, Northeast Atlantic Ocean, and Mediterranean Sea DPSs were at risk of extinction.
The BRT concluded that although the Southwest Indian Ocean and South’/Atlantic Ocean DPSs
were likely not currently at immediate risk of extinction, the extinction risk was likely to increase in
the foreseeable future.

On March 16, 2010, NMFS and USFWS published a proposed rule (75 FR 12598) to divide the
worldwide population of loggerhead sea turtles.into nine DPSs, as described in the 2009 Status
Review. Two of the DPSs were proposedto be listed as threatened and seven of the DPSs,
including the Northwest Atlantic Ocean DPS, were proposed to be listed as endangered. NMFS and
the USFWS accepted comments on.the proposed rule through September 13, 2010 (75 FR 30769,
June 2, 2010). On March 22, 2011 (76 FR 15932), NMFS and USFWS extended the date by which
a final determination on the listing action will'be made to no later than September 16, 2011. This
action was taken to address the interpretation of the existing data on status and trends and its
relevance to the assessment.of risk of extinction for the Northwest Atlantic Ocean DPS, as well as
the magnitude and immediacy of the fisheries bycatch threat and measures to reduce this threat.
New information or analyses to help clarify these issues were requested by April 11, 2011.

On September 22, 2011, NMFS and USFWS issued a final rule (76 FR 58868), determining that the
loggerhead sea turtle is composed of nine DPSs (as defined in Conant et al., 2009) that constitute
species that may be listed as threatened or endangered under the ESA. Five DPSs were listed as
endangered (North Pacific Ocean, South Pacific Ocean, North Indian Ocean, Northeast Atlantic
Ocean, and Mediterranean Sea), and four DPSs were listed as threatened (Northwest Atlantic
Ocean, South Atlantic Ocean, Southeast Indo-Pacific Ocean, and Southwest Indian Ocean). Note
that the Northwest Atlantic Ocean (NWA) DPS and the Southeast Indo-Pacific Ocean DPS were
originally proposed as endangered. The NWA DPS was determined to be threatened based on
review of nesting data available after the proposed rule was published, information provided in
public comments on the proposed rule, and further discussions within the agencies. The two
primary factors considered were population abundance and population trend. NMFS and USFWS
found that an endangered status for the NWA DPS was not warranted given the large size of the

nesting population, the overall nesting population remains widespread, the trend for the nesting
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population appears to be stabilizing, and substantial conservation efforts are underway to address
threats. This final listing rule became effective on October 24, 2011.

The September 2011 final rule also noted that critical habitat for the two DPSs occurring within the
U.S. (NWA DPS and North Pacific DPS) will be designated in a future rulemaking. Information
from the public related to the identification of critical habitat, essential physical or biological
features for this species, and other relevant impacts of a critical habitat designation was solicited.
Currently, no critical habitat is designated for any DPS of loggerhead sea turtles, and therefore, no
critical habitat for any DPS occurs in the action area.

Presence of Loggerhead Sea Turtles in the Action Area

The effects of this proposed action are only experienced within the Atlantic Ocean. NMFS has
considered the available information on the distribution of the 9 DPSs to determine the origin of any
loggerhead sea turtles that may occur in the action area. As noted in Conant et al. (2009), the range
of the four DPSs occurring in the Atlantic Ocean are as follows: NWA DPS — north of the equator,
south of 60° N latitude, and west of 40° W longitude; Northeast Atlantic Ocean (NEA) DPS — north
of the equator, south of 60° N latitude, east of 40° W longitude, and west of5° 36° W longitude;
South Atlantic DPS — south of the equator, north of 60° S latitude, west of 20° E longitude, and east
of 60° W longitude; Mediterranean DPS — the Mediterrancan:Sea east of 5° 36 W longitude. These
boundaries were determined based on oceanographic features, loggerhead sightings, thermal
tolerance, fishery bycatch data, and information on'loggerhead distribution from satellite telemetry
and flipper tagging studies. While adults are highly structured with no overlap, there may be some
degree of overlap by juveniles of the NWA, NEA, and Mediterranean DPSs on oceanic foraging
grounds (Laurent et al. 1993, 1998; Bolten et al. 1998; LaCasella et al. 2005; Carreras et al. 2006,
Monzén-Arguello et al. 2006; Revelles et al. 2007). Previous literature (Bowen et al. 2004) has
suggested that there is the potential, albeit small, for some juveniles from the Mediterranean DPS to
be present in U.S. Atlantic coastal foraging grounds. These conclusions must be interpreted with
caution however, as they may.be representing a shared common haplotype and lack of
representative sampling at Eastern Atlantic rookeries rather than an actual presence of
Mediterranean DPS turtlesiin.US Atlantic coastal waters. A re-analysis of the data by the Atlantic
loggerhead Turtle Expert Working Group has found that that it is unlikely that U.S. fishing fleets
are interacting with either the Northeast Atlantic loggerhead DPS or the Mediterranean loggerhead
DPS (Peter Dutton, NMFS; Marine Turtle Genetics Program, Program Leader, personal
communication, September 10, 2011). Given that the action area is a subset of the area fished by
US fleets, it is reasonable to assume that based on this new analysis, no individuals from the
Mediterranean DPS or Northeast Atlantic DPS would be present in the action area. Sea turtles of
the South Atlantic DPS do not inhabit the action area of this consultation (Conant et al. 2009). As
such, the remainder of this consultation will only focus on the NWA DPS, listed as threatened.

Distribution and Life History

Ehrhart et al. (2003) provided a summary of the literature identifying known nesting habitats and
foraging areas for loggerheads within the Atlantic Ocean. Detailed information is also provided in
the 5-year status review for loggerheads (NMFS and USFWS 2007a), the TEWG report (2009), and
the final revised recovery plan for loggerheads in the Northwest Atlantic Ocean (NMFS and
USFWS 2008), which is a second revision to the original recovery plan that was approved in 1984

and subsequently revised in 1991.
23



In the western Atlantic, waters as far north as 41° N to 42° N latitude are used for foraging by
juveniles, as well as adults (Shoop 1987; Shoop and Kenney 1992; Ehrhart et al. 2003; Mitchell et
al. 2003). In U.S. Atlantic waters, loggerheads commonly occur throughout the inner continental
shelf from Florida to Cape Cod, Massachusetts and in the Gulf of Mexico from Florida to Texas,
although their presence varies with the seasons due to changes in water temperature (Shoop and
Kenney 1992; Epperly et al. 1995a, 1995b; Braun and Epperly 1996; Braun-McNeill et al. 2008;
Mitchell et al. 2003). Loggerheads have been observed in waters with surface temperatures of 7°C
to 30°C, but water temperatures >11°C are most favorable (Shoop and Kenney 1992; Epperly et al.
1995b). The presence of loggerhead sea turtles in U.S. Atlantic waters is also influenced by water
depth. Aerial surveys of continental shelf waters north of Cape Hatteras, North Carolina indicated
that loggerhead sea turtles were most commonly sighted in waters with bottom depths ranging from
22 m to 49 m deep (Shoop and Kenney 1992). However, more recent survey and satellite tracking
data support that they occur in waters from the beach to beyond the continental shelf (Mitchell et al.
2003; Braun-McNeill and Epperly 2004; Mansfield 2006; Blumenthal et al. 2006; Hawkes et al.
2006; McClellan and Read 2007; Mansfield et al. 2009).

Loggerhead sea turtles occur year round in ocean waters off North Carolina, South Carolina,
Georgia, and Florida. In these areas of the South Atlantic Bight, water temperature is influenced by
the proximity of the Gulf Stream. As coastal water temperatures warm in the spring, loggerheads
begin to migrate to inshore waters of the Southeast United States (e.g., Pamlico and Core Sounds)
and also move up the U.S. Atlantic coast (Epperly et al. 1995a, 1995b, 1995c; Braun-McNeill and
Epperly 2004), occurring in Virginia foraging-areas as early as April/May and on the most northern
foraging grounds in the Gulf of Maine in June (Shoop and Kenney 1992). The trend is reversed in
the fall as water temperatures cool. The large majority leave the Gulf of Maine by mid-September
but some turtles may remain in Mid-Atlantic and Northeast areas until late fall. By December,
loggerheads have migrated from inshore and more northern coastal waters to waters offshore of
North Carolina, particularly off of Cape Hatteras, and waters further south where the influence of
the Gulf Stream provides temperatures favorable to sea turtles (Shoop and Kenney 1992; Epperly et
al. 1995b).

Recent studies have established that the loggerhead’s life history is more complex than previously
believed. Rather than making discrete developmental shifts from oceanic to neritic environments,
research is showing that both adults and (presumed) neritic stage juveniles continue to use the
oceanic environment and will move back and forth between the two habitats (Witzell 2002;
Blumenthal et al. 2006; Hawkes et al. 2006; McClellan and Read 2007; Mansfield et al. 2009).
One of the studies tracked the movements of adult post-nesting females and found that differences
in habitat use were related to body size with larger adults staying in coastal waters and smaller
adults traveling to oceanic waters (Hawkes et al. 2006). A tracking study of large juveniles found
that the habitat preferences of this life stage were also diverse with some remaining in neritic waters
and others moving off into oceanic waters (McClellan and Read 2007). However, unlike the
Hawkes et al. (2006) study, there was no significant difference in the body size of turtles that
remained in neritic waters versus oceanic waters (McClellan and Read 2007).

Pelagic and benthic juveniles are omnivorous and forage on crabs, mollusks, jellyfish, and
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vegetation at or near the surface (Dodd 1988; NMFS and USFWS 2008). Sub-adult and adult
loggerheads are primarily coastal dwelling and typically prey on benthic invertebrates such as
mollusks and decapod crustaceans in hard bottom habitats (NMFS and USFWS 2008).

As presented below, Table 3 from the 2008 loggerhead recovery plan (Table 3 in this Opinion)
highlights the key life history parameters for loggerheads nesting in the United States.

Table 3. Typical values of life history parameters for loggerheads nesting in the U.S.

Life History Parameter Data

Clutch size 100-126 eggs’

Egg incubation duration (varies depending on time of year

.74 a 23
and latitude) 42-75 days

Pivotal temperature (incubation temperature that produces an .
200°C’
equal number of males and females)
Nest productivity (emerged hatchlings/total eggs) x 100 Y.
? . s : 45-70%
(varies depending on site specific factors)
Clutch frequency (number of nests/female/season) 3-5.5 niedts]
Internesting interval (number of days between successivg’ . s
s ’ 2 12-1%days
nests within a season) \
Juvenile (<87 cm CCL) sex ratio 65-70% female’

Remigration interval (munber of years betweefl successive)

9
; izt s 2.5-3.7y
nesting migrations) ks

Nesting season

late April-early September

Hatching season

late June-early November

Age at sexual maturity 32-35 years'’
Life span >57 years'!
' Dodd 1988,

monitored throughout Florida beaches in 2005, n=865).

2005.
Mrosovsky (1988),

monitored throughout Florida beaches in 2005, n=1,680).

Dodd and Mackinnon (19992000, 2001, 2002, 2003, 2004).
Blair Witherington, FFWCC. personal communication, 2006 (information based on nests

National Marine Fisheries Service (2001): Allen Foley, FFWCC, personal communication,

Blair Witherington. FFWCC, personal communication. 2006 (information based on nests

Murphy and Hopkins (1984): Frazer and Richardson (1985): Elrhart, unpublished data:

Hawkes er al. 2005: Scott 2006; Tony Tucker. Mote Marine Laboratory, personal

conunumcation, 2008.
® Caldwell (1962), Dodd (1988),

® Richardson er al. (1978): Bjomdal ef a/. (1983): Ehrhart, unpublished dara.

"' Dahlen et al. (2000).
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Population Dynamics and Status

By far, the majority of Atlantic nesting occurs on beaches of the southeastern United States (NMFS
and USFWS 2007a). For the past decade or so, the scientific literature has recognized five distinct
nesting groups, or subpopulations, of loggerhead sea turtles in the Northwest Atlantic, divided
geographically as follows: (1) a northern group of nesting females that nest from North Carolina to
northeast Florida at about 29° N latitude; (2) a south Florida group of nesting females that nest from
29° N latitude on the east coast to Sarasota on the west coast; (3) a Florida Panhandle group of
nesting females that nest around Eglin Air Force Base and the beaches near Panama City, Florida;
(4) a Yucatan group of nesting females that nest on beaches of the eastern Yucatan Peninsula,
Mexico; and (5) a Dry Tortugas group that nests on beaches of the islands of the Dry Tortugas, near
Key West, Florida and on Cal Sal Bank (TEWG 2009). Genetic analyses of mitochondrial DNA,
which a sea turtle inherits from its mother, indicate that there are genetic differences between
loggerheads that nest at and originate from the beaches used by each of the five identified nesting
groups of females (TEWG 2009). However, analyses of microsatellite'loci from nuclear DNA,
which represents the genetic contribution from both parents, indicates little to no genetic differences
between loggerheads originating from nesting beaches of the five Northwest Atlantic nesting groups
(Pearce and Bowen 2001; Bowen 2003; Bowen et al. 2005; Shamblin 2007). These results suggest
that female loggerheads have site fidelity to nesting beaches within a particular area, while males
provide an avenue of gene flow between nesting groups by mating with females that originate from
different nesting groups (Bowen 2003; Bowen et al..2005). The extent of such gene flow, however,
is unclear (Shamblin 2007).

The lack of genetic structure makes it difficultto designate specific boundaries for the nesting
subpopulations based on genetic differences alone. _Therefore, the Loggerhead Recovery Team
recently used a combination of geographic distribution of nesting densities, geographic separation,
and geopolitical boundaries, in addition to genetic differences, to reassess the designation of these
subpopulations to identify recovery units:in the 2008 recovery plan.

In the 2008 recovery plan, the Loggerhead Recovery Team designated five recovery units for the
Northwest Atlantic population.of loggerhead sea turtles based on the aforementioned nesting groups
and inclusive of a few other nesting areas not mentioned above. The first four of these recovery
units represent nesting assemblages located in the Southeast United States. The fifth recovery unit
is composed of all other nesting assemblages of loggerheads within the Greater Caribbean, outside
the United States, but which occur within U.S. waters during some portion of their lives. The five
recovery units representing nesting assemblages are: (1) the Northern Recovery Unit (NRU:
Florida/Georgia border through southern Virginia), (2) the Peninsular Florida Recovery Unit
(PFRU: Florida/Georgia border through Pinellas County, Florida), (3) the Dry Tortugas Recovery
Unit (DTRU: islands located west of Key West, Florida), (4) the Northern Gulf of Mexico Recovery
Unit (NGMRU: Franklin County, Florida through Texas), and (5) the Greater Caribbean Recovery
Unit (GCRU: Mexico through French Guiana, Bahamas, Lesser Antilles, and Greater Antilles).

The Recovery Team evaluated the status and trends of the Northwest Atlantic loggerhead
population for each of the five recovery units, using nesting data available as of October 2008
(NMFS and USFWS 2008). The level and consistency of nesting coverage varies among recovery
units, with coverage in Florida generally being the most consistent and thorough over time. Since
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1989, nest count surveys in Florida have occurred in the form of statewide surveys (a near complete
census of entire Florida nesting) and index beach surveys (Witherington et al. 2009). Index beaches
were established to standardize data collection methods and maintain a constant level of effort on
key nesting beaches over time.

Note that NMFS and USFWS (2008), Witherington et al. (2009), and TEWG (2009) analyzed the
status of the nesting assemblages within the NWA DPS using standardized data collected over
periods ranging from 10-23 years. These analyses used different analytical approaches, but found
the same finding that there had been a significant, overall nesting decline within the NWA DPS.
However, with the addition of nesting data from 2008-2010, the trend line changes showing a very
slight negative trend, but the rate of decline is not statistically different from zero (76 FR 58868,
September 22, 2011). The nesting data presented in the Recovery Plan (through 2008) is described
below, with updated trend information through 2010 for two recovery units.

From the beginning of standardized index surveys in 1989 until 1998, the PFRU, the largest nesting
assemblage in the Northwest Atlantic by an order of magnitude, had a significant increase in the
number of nests. However, from 1998 through 2008, there was a 41% decrease in annual nest
counts from index beaches, which represent an average of 70% of the statewide nesting activity
(NMFS and USFWS 2008). From 1989-2008, the PFRU had.an overall declining nesting trend of
26% (95% ClI: -42% to -5%; NMFS and USFWS 2008).  With the‘addition of nesting data through
2010, the nesting trend for the PFRU does not show a nesting. decline statistically different from
zero (76 FR 58868, September 22, 2011). The NRU, the second largest nesting assemblage of
loggerheads in the United States, has been declining at a rate of 1.3% annually since 1983 (NMFS
and USFWS 2008). The NRU dataset included 11 beaches with an uninterrupted time series of
coverage of at least 20 years; these beaches represent approximately 27% of NRU nesting (in 2008).
Through 2008, there was strong statistical data to suggest the NRU has experienced a long-term
decline, but with the inclusion of nesting.data through 2010, nesting for the NRU is showing
possible signs of stabilizing (76 FR 58868, September 22, 2011). Evaluation of long-term nesting
trends for the NGMRU is difficult because of changed and expanded beach coverage. However, the
NGMRU has shown a significant declining trend of 4.7% annually since index nesting beach
surveys were initiatedin 1997 (NMFS and USFWS 2008). No statistical trends in nesting
abundance can be determined for the DTRU because of the lack of long-term data. Similarly,
statistically valid analyses of long-term nesting trends for the entire GCRU are not available
because there are few long-term standardized nesting surveys representative of the region.
Additionally, changing survey effort at monitored beaches and scattered and low-level nesting by
loggerheads at many locations currently precludes comprehensive analyses (NMFS and USFWS
2008).

Sea turtle census nesting surveys are important in that they provide information on the relative
abundance of nesting each year, and the contribution of each nesting group to total nesting of the
species. Nest counts can also be used to estimate the number of reproductively mature females
nesting annually. The 2008 recovery plan compiled information on mean number of loggerhead
nests and the approximated counts of nesting females per year for four of the five identified
recovery units (i.e., nesting groups). They are: (1) for the NRU, a mean of 5,215 loggerhead nests
per year (from 1989-2008) with approximately 1,272 females nesting per year; (2) for the PFRU, a

mean of 64,513 nests per year (from 1989-2007) with approximately 15,735 females nesting per
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year; (3) for the DTRU, a mean of 246 nests per year (from 1995-2004, excluding 2002) with
approximately 60 females nesting per year; and (4) for the NGMRU, a mean of 906 nests per year
(from 1995-2007) with approximately 221 females nesting per year. For the GCRU, the only
estimate available for the number of loggerhead nests per year is from Quintana Roo, Yucatan,
Mexico, where a range of 903-2,331 nests per year was estimated from 1987-2001 (NMFS and
USFWS 2007a). There are no annual nest estimates available for the Yucatan since 2001 or for any
other regions in the GCRU, nor are there any estimates of the number of nesting females per year
for any nesting assemblage in this recovery unit. Note that the above values for average nesting
females per year were based upon 4.1 nests per female per Murphy and Hopkins (1984).

Genetic studies of juvenile and a few adult loggerhead sea turtles collected from Northwest Atlantic
foraging areas (beach strandings, a power plant in Florida, and North Carolina fisheries) show that
the loggerheads that occupy East Coast U.S. waters originate from these Northwest Atlantic nesting
groups; primarily from the nearby nesting beaches of southern Floridayas well as the northern
Florida to North Carolina beaches, and finally from the beaches of the Yucatan Peninsula, Mexico
(Rankin-Baransky et al. 2001; Witzell et al. 2002; Bass et al. 2004; Bowen et al. 2004). The
contribution of these three nesting assemblages varies somewhat among the foraging habitats and
age classes surveyed along the east coast. The distribution is not random and bears a significant
relationship to the proximity and size of adjacent nesting colonies (Bowen et al. 2004). Bass et al.
(2004) attribute the variety in the proportions of sea turtles from loggerhead turtle nesting
assemblages documented in different east coast foraging habitats to a complex interplay of currents
and the relative size and proximity of nesting beaches.

Unlike nesting surveys, in-water studies of sea turtles typically sample both sexes and multiple age
classes. In-water studies have been conducted in some areas of the Northwest Atlantic and provide
data by which to assess the relative abundance of loggerhead sea turtles and changes in abundance
over time (Maier et al. 2004; Morreale et.al. 2005; Mansfield 2006; Ehrhart et al. 2007; Epperly et
al. 2007). The TEWG (2009).used raw data from six in-water study sites to conduct trend analyses.
They identified an increasing trend in'the abundance of loggerheads from three of the four sites
located in the Southeast United.States, one site showed no discernible trend, and the two sites
located in the northeast United States showed a decreasing trend in abundance of loggerheads. The
2008 loggerhead recovery plan-also includes a full discussion of in-water population studies for
which trend data have been reported, and a brief summary will be provided here.

Maier et al. (2004) used fishery-independent trawl data to establish a regional index of loggerhead
abundance for the southeast coast of the United States (Winyah Bay, South Carolina to St.
Augustine, Florida) during the period 2000-2003. A comparison of loggerhead catch data from this
study with historical values suggested that in-water populations of loggerhead sea turtles along the
southeast U.S. coast appear to be larger, possibly an order of magnitude higher than they were 25
years ago, but the authors caution a direct comparison between the two studies given differences in
sampling methodology (Maier et al. 2004). A comparison of catch rates for sea turtles in pound net
gear fished in the Pamlico-Albemarle Estuarine Complex of North Carolina between the years
1995-1997 and 2001-2003 found a significant increase in catch rates for loggerhead sea turtles for
the latter period (Epperly et al. 2007). A long-term, on-going study of loggerhead abundance in the
Indian River Lagoon System of Florida found a significant increase in the relative abundance of

loggerheads over the last 4 years of the study (Ehrhart et al. 2007). However, there was no
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discernible trend in loggerhead abundance during the 24-year time period of the study (1982-2006)
(Ehrhart et al. 2007). At St. Lucie Power Plant, data collected from 1977-2004 show an increasing
trend of loggerheads at the power plant intake structures (FPL and Quantum Resources 2005).

In contrast to these studies, Morreale et al. (2005) observed a decline in the percentage and relative
numbers of loggerhead sea turtles incidentally captured in pound net gear fished around Long
Island, New York during the period 2002-2004 in comparison to the period 1987-1992, with only
two loggerheads (of a total 54 turtles) observed captured in pound net gear during the period 2002-
2004. This is in contrast to the previous decade’s study where numbers of individual loggerheads
ranged from 11 to 28 per year (Morreale et al. 2005). No additional loggerheads were reported
captured in pound net gear in New York through 2007, although two were found cold-stunned on
Long Island bay beaches in the fall of 2007 (Memo to the File, L. Lankshear, December 2007).
Potential explanations for this decline include major shifts in loggerhead foraging areas and/or
increased mortality in pelagic or early benthic stage/age classes (Morreale et al. 2005). Using aerial
surveys, Mansfield (2006) also found a decline in the densities of loggerhead sea turtles in
Chesapeake Bay over the period 2001-2004 compared to aerial survey data collected in the 1980s.
Significantly fewer loggerheads (p<0.05) were observed in both the spring (May-June) and the
summer (July-August) of 2001-2004 compared to those observed during aerial surveys in the 1980s
(Mansfield 2006). A comparison of median densities from the 1980s to the 2000s suggested that
there had been a 63.2% reduction in densities during.the spring residency period and a 74.9%
reduction in densities during the summer residency period (Mansfield 2006). The decline in
observed loggerhead populations in Chesapeake Bay may be related to a significant decline in prey,
namely horseshoe crabs and blue crabs, with-loggerheads redistributing outside of Bay waters
(NMFS and USFWS 2008).

As with other turtle species, population estimates for loggerhead sea turtles are difficult to
determine, largely given their life history.characteristics. However, a recent loggerhead assessment
using a demographic matrix model estimated that the loggerhead adult female population in the
western North Atlantic ranges from 16,847 to 89,649, with a median size of 30,050 (NMFS SEFSC
2009). The model results for-population trajectory suggest that the population is most likely
declining, but this result was very sensitive to the choice of the position of the parameters within
their range and hypothesized distributions. The pelagic stage survival parameter had the largest
effect on the model results.” As a result of the large uncertainty in our knowledge of loggerhead life
history, at this point predicting the future populations or population trajectories of loggerhead sea
turtles with precision is very uncertain. It should also be noted that additional analyses are
underway which will incorporate any newly available information.

As part of the Atlantic Marine Assessment Program for Protected Species (AMAPPS), line transect
aerial abundance surveys and turtle telemetry studies were conducted along the Atlantic coast in the
summer of 2010. AMAPPS is a multi-agency initiative to assess marine mammal, sea turtle, and
seabird abundance and distribution in the Atlantic. Aerial surveys were conducted from Cape
Canaveral, Florida to the Gulf of St. Lawrence, Canada. Satellite tags on juvenile loggerheads
were deployed in two locations — off the coasts of northern Florida to South Carolina (n=30) and off
the New Jersey and Delaware coasts (n=14). As presented in NMFS NEFSC (2011), the 2010
survey found a preliminary total surface abundance estimate within the entire study area of about

60,000 loggerheads (CV=0.13) or 85,000 if a portion of unidentified hard-shelled sea turtles were
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included (CV=0.10). Surfacing times were generated from the satellite tag data collected during the
aerial survey period, resulting in a 7% (5%-11% inter-quartile range) median surface time in the
South Atlantic area and a 67% (57%-77% inter-quartile range) median surface time to the north.
The calculated preliminary regional abundance estimate is about 588,000 loggerheads along the
U.S. Atlantic coast, with an inter-quartile range of 382,000-817,000 (NMFS NEFSC 2011). The
estimate increases to approximately 801,000 (inter-quartile range of 521,000-1,111,000) when based
on known loggerheads and a portion of unidentified turtle sightings. The density of loggerheads
was generally lower in the north than the south; based on number of turtle groups detected, 64%
were seen south of Cape Hatteras, North Carolina, 30% in the southern Mid-Atlantic Bight, and 6%
in the northern Mid-Atlantic Bight. Although they have been seen farther north in previous studies
(e.g., Shoop and Kenney 1992), no loggerheads were observed during the aerial surveys conducted
in the summer of 2010 in the more northern zone encompassing Georges Bank, Cape Cod Bay, and
the Gulf of Maine. These estimates of loggerhead abundance over the U.S. Atlantic continental
shelf are considered very preliminary. A more thorough analysis will be completed pending the
results of further studies related to improving estimates of regional and seasonal variation in
loggerhead surface time (by increasing the sample size and geographical area of tagging) and other
information needed to improve the biases inherent in aerial surveys of sea turtles (e.g., research on
depth of detection and species misidentification rate). This survey effort represents the most
comprehensive assessment of sea turtle abundance and distribution in many years. Additional aerial
surveys and research to improve the abundance estimates are anticipated in 2011-2014, depending
on available funds.

Threats

The diversity of a sea turtle’s life history leaves them susceptible to many natural and human
impacts, including impacts while they are on land, in the neritic environment, and in the oceanic
environment. The 5-year status review and 2008 recovery plan provide a summary of natural as
well as anthropogenic threats to loggerhead sea turtles (NMFS and USFWS 2007a, 2008).
Amongst those of natural origin, hurricanes are known to be destructive to sea turtle nests. Sand
accretion, rainfall, and wave action that result from these storms can appreciably reduce hatchling
success. Other sources of natural mortality include cold-stunning, biotoxin exposure, and native
species predation.

Anthropogenic factors that impact hatchlings and adult females on land, or the success of nesting
and hatching include: beach erosion, beach armoring, and nourishment; artificial lighting; beach
cleaning; beach pollution; increased human presence; recreational beach equipment; vehicular and
pedestrian traffic; coastal development/construction; exotic dune and beach vegetation; removal of
native vegetation; and poaching. An increased human presence at some nesting beaches or close to
nesting beaches has led to secondary threats such as the introduction of exotic fire ants, feral hogs,
dogs, and an increased presence of native species (e.g., raccoons, armadillos, and opossums), which
raid nests and feed on turtle eggs (NMFS and USFWS 2007a, 2008). Although sea turtle nesting
beaches are protected along large expanses of the Northwest Atlantic coast (in areas like Merritt
Island, Archie Carr, and Hobe Sound National Wildlife Refuges), other areas along these coasts
have limited or no protection. Sea turtle nesting and hatching success on unprotected high density
East Florida nesting beaches from Indian River to Broward County are affected by all of the above
threats.
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Loggerheads are affected by a completely different set of anthropogenic threats in the marine
environment. These include oil and gas exploration, coastal development, and transportation;
marine pollution; underwater explosions; hopper dredging; offshore artificial lighting; power plant
entrainment and/or impingement; entanglement in debris; ingestion of marine debris; marina and
dock construction and operation; boat collisions; poaching; and fishery interactions.

A 1990 National Research Council (NRC) report concluded that for juveniles, subadults, and
breeding adults in coastal waters, the most important source of human caused mortality in U.S.
Atlantic waters was fishery interactions. The sizes and reproductive values of sea turtles taken by
fisheries vary significantly, depending on the location and season of the fishery, and size-selectivity
resulting from gear characteristics. Therefore, it is possible for fisheries that interact with fewer,
more reproductively valuable turtles to have a greater detrimental effect on the population than one
that takes greater numbers of less reproductively valuable turtles (Wallace et al. 2008). The
Loggerhead Biological Review Team determined that the greatest threats to the NWA DPS of
loggerheads result from cumulative fishery bycatch in neritic and oceanic habitats (Conant et al.
2009). Attaining a more thorough understanding of the characteristics, as well as the quantity of sea
turtle bycatch across all fisheries is of great importance.

Finkbeiner et al. (2011) compiled cumulative sea turtle bycatch information in U.S. fisheries from
1990 through 2007, before and after implementation of bycatch mitigation measures. Information
was obtained from peer reviewed publications and NMFS documents (e.g., Biological Opinions and
bycatch reports). In the Atlantic, a mean estimate of 137,700 bycatch interactions, of which 4,500
were mortalities, occurred annually (since implementation of bycatch mitigation measures).
Kemp’s ridleys interacted with fisheries most frequently, with the highest level of mean annual
mortality (2,700), followed by loggerheads (1,400), greens (300), and leatherbacks (40). The
Southeast/Gulf of Mexico shrimp trawl fishery was responsible for the vast majority of U.S.
interactions (up to 98%) and mortalities (more than 80%). While this provides an initial cumulative
bycatch assessment, there are a number.of caveats that should be considered when interpreting this
information, such as sampling inconsistencies and limitations.

Of the many fisheriescknown to adversely affect loggerheads, the U.S. South Atlantic and Gulf of
Mexico shrimp fisheries were considered to pose the greatest threat of mortality to neritic juvenile
and adult age classes of loggerheads (NRC 1990, Finkbeiner et al. 2011). Significant changes to the
South Atlantic and Gulf of Mexico shrimp fisheries have occurred since 1990, and the effects of
these shrimp fisheries on ESA-listed species, including loggerhead sea turtles, have been assessed
several times through section 7 consultation. There is also a lengthy regulatory history with regard
to the use of Turtle Excluder Devices (TEDs) in the U.S. South Atlantic and Gulf of Mexico shrimp
fisheries (Epperly and Teas 2002; NMFS 2002a; Lewison et al. 2003). The current section 7
consultation on the U.S. South Atlantic and Gulf of Mexico shrimp fisheries was completed in 2002
and estimated the total annual level of take for loggerhead sea turtles to be 163,160 interactions (the
total number of turtles that enter a shrimp trawl, which may then escape through the TED or fail to
escape and be captured) with 3,948 of those takes being lethal (NMFS 2002a).

In addition to improvements in TED designs and TED enforcement, interactions between
loggerheads and the shrimp fishery have also been declining because of reductions in fishing effort

unrelated to fisheries management actions. The 2002 Opinion take estimates are based in part on
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fishery effort levels. In recent years, low shrimp prices, rising fuel costs, competition with imported
products, and the impacts of recent hurricanes in the Gulf of Mexico have all impacted the shrimp
fleets; in some cases reducing fishing effort by as much as 50% for offshore waters of the Gulf of
Mexico (GMFMC 2007). As a result, loggerhead interactions and mortalities in the Gulf of Mexico
have been substantially less than projected in the 2002 Opinion. Currently, the estimated annual
number of interactions between loggerheads and shrimp trawls in the Gulf of Mexico shrimp fishery
IS 23,336, with 647 (2.8%) of those interactions resulting in mortality (Memo from Dr. B. Ponwith,
Southeast Fisheries Science Center to Dr. R. Crabtree, Southeast Region, PRD, December 2008).
Section 7 consultation on the Shrimp FMP has recently been reinitiated and a new Biological
Opinion is forthcoming.

Loggerhead sea turtles are also known to interact with non-shrimp trawl, gillnet, longline, dredge,
pound net, pot/trap, and hook and line fisheries. The NRC (1990) report stated that other U.S.
Atlantic fisheries collectively accounted for 500 to 5,000 loggerhead deaths each year, but
recognized that there was considerable uncertainty in the estimate. The reduction of sea turtle
captures in fishing operations is identified in recovery plans and 5-year status reviews as a priority
for the recovery of all sea turtle species. In the threats analysis of the loggerhead recovery plan,
trawl bycatch is identified as the greatest source of mortality. While loggerhead bycatch in U.S.
Mid-Atlantic bottom otter trawl gear was previously estimated for the period 1996-2004 (Murray
2006, 2008), a recent bycatch analysis estimated the number of loggerhead sea turtle interactions
with U.S. Mid-Atlantic bottom trawl gear from 2005-2008 (Warden 2011a). Northeast Fisheries
Observer Program data from 1994-2008 were used to develop @ model of interaction rates and those
predicted rates were applied to 2005-2008 commercial fishing data to estimate the number of
interactions for the trawl fleet. The number of predicted average annual loggerhead interactions for
2005-2008 was 292 (CV=0.13, 95% CI=221-369), with an additional 61 loggerheads (CV=0.17,
95% Cl=41-83) interacting with trawls but being released through a TED. Of the 292 average
annual observable loggerhead interactions, approximately 44 of those were adult equivalents.
Warden (2011b) found that latitude, depth and SST were associated with the interaction rate, with
the rates being highest south of 37°N latitude in waters < 50 m deep and SST > 15°C. This estimate
is a decrease from the average annual loggerhead bycatch in bottom otter trawls during 1996-2004,
estimated to be 616 sea turtles (CV=0.23, 95% CI over the 9-year period: 367-890) (Murray 2006,
2008).

There have been several published estimates of the number of loggerheads taken annually as a result
of the dredge fishery for Atlantic sea scallops, ranging from a low of zero in 2005 (Murray 2007) to
a high of 749 in 2003 (Murray 2004). Murray (2011) recently re-evaluated loggerhead sea turtle
interactions in scallop dredge gear from 2001-2008. In that paper, the average number of annual
observable interactions of hard-shelled sea turtles in the Mid-Atlantic scallop dredge fishery prior to
the implementation of chain mats (January 1, 2001 through September 25, 2006) was estimated to
be 288 turtles (CV = 0.14, 95% CI: 209-363) [equivalent to 49 adults], 218 of which were
loggerheads [equivalent to 37 adults]. After the implementation of chain mats, the average annual
number of observable interactions was estimated to be 20 hard-shelled sea turtles (CV = 0.48, 95%
Cl: 3-42), 19 of which were loggerheads. If the rate of observable interactions from dredges
without chain mats had been applied to trips with chain mats, the estimated number of observable
and inferred interactions of hard-shelled sea turtles after chain mats were implemented would have

been 125 turtles per year (CV =0.15, 95% CI: 88-163) [equivalent to 22 adults], 95 of which were
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loggerheads [equivalent to 16 adults]. Interaction rates of hard-shelled turtles were correlated with
sea surface temperature, depth, and use of a chain mat. Results from this recent analysis suggest that
chain mats and fishing effort reductions have contributed to the decline in estimated loggerhead sea
turtle interactions with scallop dredge gear after 2006 (Murray 2011).

An estimate of the number of loggerheads taken annually in U.S. Mid-Atlantic gillnet fisheries has
also recently been published (Murray 2009a, b). From 1995-2006, the annual bycatch of
loggerheads in U.S. Mid-Atlantic gillnet gear was estimated to average 350 turtles (CV=0.20, 95%
Cl over the 12-year period: 234 to 504). Bycatch rates were correlated with latitude, sea surface
temperature, and mesh size. The highest predicted bycatch rates occurred in warm waters of the
southern Mid-Atlantic in large-mesh gillnets (Murray 2009a).

The U.S. tuna and swordfish longline fisheries that are managed under the Highly Migratory
Species (HMS) FMP are estimated to capture 1,905 loggerheads (no more than 339 mortalities) for
each 3-year period starting in 2007 (NMFS 2004a). NMFS has mandated.gear changes for the
HMS fishery to reduce sea turtle bycatch and the likelihood of death from those incidental takes that
would still occur (Garrison and Stokes 2010). In 2010, there were 40 observed interactions between
loggerhead sea turtles and longline gear used in the HMS fishery (Garrison and Stokes 2011a,
2011b). All of the loggerheads were released alive, with the:vast majority released with all gear
removed. While 2010 total estimates are not yet available, in 2009, 242.9 (95% ClI: 167.9-351.2)
loggerhead sea turtles are estimated to have been taken in the longline fisheries managed under the
HMS FMP based on the observed takes (Garrison and Stokes 2010). The 2009 estimate is
considerably lower than those in 2006 and 2007.and is consistent with historical averages since
2001 (Garrison and Stokes 2010). This fishery represents just one of several longline fisheries
operating in the Atlantic Ocean. Lewison et al. (2004) estimated that 150,000-200,000 loggerheads
were taken in all Atlantic longline fisheriesin 2000 (including the U.S. Atlantic tuna and swordfish
longline fisheries as well as others).

Documented takes also occur in-other fishery gear types and by non-fishery mortality sources (e.g.,
hopper dredges, power plants; vessel callisions), but quantitative estimates are unavailable. Past
and future impacts of global climate change are considered in Section 6.0 below.

Summary of Status for Loggerhead Sea Turtles

Loggerheads are a long-lived species and reach sexual maturity relatively late at around 32-35 years
in the Northwest Atlantic (NMFS and USFWS 2008). The species continues to be affected by
many factors occurring on nesting beaches and in the water. These include poaching, habitat loss,
and nesting predation that affects eggs, hatchlings, and nesting females on land, as well as fishery
interactions, vessel interactions, marine pollution, and non-fishery (e.g., dredging) operations
affecting all sexes and age classes in the water (NRC 1990; NMFS and USFWS 2007a, 2008). As a
result, loggerheads still face many of the original threats that were the cause of their listing under
the ESA.

As mentioned previously, a final revised recovery plan for loggerhead sea turtles in the Northwest
Atlantic was recently published by NMFS and FWS in December 2008. The revised recovery plan
is significant in that it identifies five unique recovery units, which comprise the population of

loggerheads in the Northwest Atlantic, and describes specific recovery criteria for each recovery
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unit. The recovery plan noted a decline in annual nest counts for three of the five recovery units for
loggerheads in the Northwest Atlantic, including the PFRU, which is the largest (in terms of number
of nests laid) in the Atlantic Ocean. The nesting trends for the other two recovery units could not be
determined due to an absence of long term data.

NMFS convened a new Loggerhead Turtle Expert Working Group (TEWG) to review all available
information on Atlantic loggerheads in order to evaluate the status of this species in the Atlantic. A
final report from the Loggerhead TEWG was published in July 2009. In this report, the TEWG
indicated that it could not determine whether the decreasing annual numbers of nests among the
Northwest Atlantic loggerhead subpopulations were due to stochastic processes resulting in fewer
nests, a decreasing average reproductive output of adult females, decreasing numbers of adult
females, or a combination of these factors. Many factors are responsible for past or present
loggerhead mortality that could impact current nest numbers; however, no single mortality factor
stands out as a likely primary factor. It is likely that several factors compound to create the current
decline, including incidental capture (in fisheries, power plant intakes, and dredging operations),
lower adult female survival rates, increases in the proportion of first-time nesters, continued
directed harvest, and increases in mortality due to disease. Regardless, the TEWG stated that “it is
clear that the current levels of hatchling output will result in depressed recruitment to subsequent
life stages over the coming decades” (TEWG 2009). However, the report does not provide
information on the rate or amount of expected decrease in recruitment but goes on to state that the
ability to assess the current status of loggerhead subpopulations is limited due to a lack of
fundamental life history information and specific census and mortality data.

While several documents reported the decline in nesting numbers in the NWA DPS (NMFS and
USFWS 2008, TEWG 2009), when nest counts through 2010 are analyzed, the nesting trends from
1989-2010 are not significantly different than zerofor all recovery units within the NWA DPS for
which there are enough data to analyze (76 FR 58868, September 22, 2011). The SEFSC (2009)
estimated the number of adult.females in'the NWA DPS at 30,000, and if a 1:1 adult sex ratio is
assumed, the result is 60,000 adults in this DPS. Based on the reviews of nesting data, as well as
information on population-abundance and trends, NMFS and USFWS determined in the September
2011 listing rule that the NWA DPS should be listed as threatened. They found that an endangered
status for the NWA DPS was not warranted given the large size of the nesting population, the
overall nesting population remains widespread, the trend for the nesting population appears to be
stabilizing, and substantial conservation efforts are underway to address threats.

4.3  Status of Kemp’s Ridley Sea Turtles

Distribution and Life History

The Kemp’s ridley is one of the least abundant of the world’s sea turtle species. In contrast to
loggerhead, leatherback, and green sea turtles, which are found in multiple oceans of the world,
Kemp’s ridleys typically occur only in the Gulf of Mexico and the northwestern Atlantic Ocean
(NMFS et al. 2011).

Kemp’s ridleys mature at 10-17 years (Caillouet et al. 1995; Schmid and Witzell 1997; Snover et al.
2007; NMFS and USFWS 2007c). Nesting occurs from April through July each year with

hatchlings emerging after 45-58 days (NMFS et al. 2011). Females lay an average of 2.5 clutches
34



within a season (TEWG 1998, 2000) and the mean remigration interval for adult females is 2 years
(Marquez et al. 1982; TEWG 1998, 2000).

Once they leave the nesting beach, hatchlings presumably enter the Gulf of Mexico where they feed
on available Sargassum and associated infauna or other epipelagic species (NMFS et al. 2011). The
presence of juvenile turtles along both the U.S. Atlantic and Gulf of Mexico coasts, where they are
recruited to the coastal benthic environment, indicates that post-hatchlings are distributed in both
the Gulf of Mexico and Atlantic Ocean (TEWG 2000).

The location and size classes of dead turtles recovered by the STSSN suggests that benthic
immature developmental areas occur along the U.S. coast and that these areas may change given
resource quality and quantity (TEWG 2000). Developmental habitats are defined by several
characteristics, including coastal areas sheltered from high winds and waves such as embayments
and estuaries, and nearshore temperate waters shallower than 50 m (NMFS and USFWS 2007c¢).
The suitability of these habitats depends on resource availability, with optimal environments
providing rich sources of crabs and other invertebrates. Kemp’s ridleys consume a variety of crab
species, including Callinectes, Ovalipes, Libinia, and Cancer species. Mollusks, shrimp, and fish
are consumed less frequently (Bjorndal 1997). A wide variety of substrates have been documented
to provide good foraging habitat, including seagrass beds, oyster reefs, sandy and mud bottoms, and
rock outcroppings (NMFS and USFWS 2007c).

Foraging areas documented along the U.S. Atlantic coast include Charleston Harbor, Pamlico
Sound (Epperly et al. 1995c), Chesapeake Bay.(Musick and Limpus 1997), Delaware Bay (Stetzar
2002), and Long Island Sound (Morreale and Standora 1993; Morreale et al. 2005). For instance, in
the Chesapeake Bay, Kemp’s ridleys frequently forage in submerged aquatic grass beds for crabs
(Musick and Limpus 1997). Upon leaving Chesapeake Bay in autumn, juvenile Kemp’s ridleys
migrate down the coast, passing Cape Hatteras in December and January (Musick and Limpus
1997). These larger juveniles.are joined by juveniles of the same size from North Carolina sounds
and smaller juveniles from New York and New England to form one of the densest concentrations
of Kemp’s ridleys outside of the Gulf of Mexico (Epperly et al. 1995a, 1995b; Musick and Limpus
1997).

Adult Kemp’s ridleys are found in the coastal regions of the Gulf of Mexico and southeastern
United States, but are typically rare in the northeastern U.S. waters of the Atlantic (TEWG 2000).
Adults are primarily found in nearshore waters of 37 m or less that are rich in crabs and have a
sandy or muddy bottom (NMFS and USFWS 2007c).

Population Dynamics and Status

The majority of Kemp’s ridleys nest along a single stretch of beach near Rancho Nuevo,
Tamaulipas, Mexico (Carr 1963; NMFS and USFWS 2007c; NMFS et al. 2011). There is a limited
amount of scattered nesting to the north and south of the primary nesting beach (NMFS and
USFWS 2007c). Nesting often occurs in synchronized emergences termed arribadas. The number
of recorded nests reached an estimated low of 702 nests in 1985, corresponding to fewer than 300
adult females nesting in that season (TEWG 2000; NMFS and USFWS 2007c; NMFS et al. 2011).
Conservation efforts by Mexican and U.S. agencies have aided this species by eliminating egg

harvest, protecting eggs and hatchlings, and reducing at-sea mortality through fishing regulations
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(TEWG 2000). Since the mid-1980s, the number of nests observed at Rancho Nuevo and nearby
beaches has increased 14-16% per year (Heppell et al. 2005), allowing cautious optimism that the
population is on its way to recovery. An estimated 5,500 females nested in the State of Tamaulipas
over a 3-day period in May 2007 and over 4,000 of those nested at Rancho Nuevo (NMFS and
USFWS 2007c). In 2008, 17,882 nests were documented on Mexican nesting beaches (NMFS
2011). There is limited nesting in the United States, most of which is located in South Texas.
While six nests were documented in 1996, a record 195 nests were found in 2008 (NMFS 2011).

Threats

Kemp’s ridleys face many of the same natural threats as loggerheads, including destruction of
nesting habitat from storm events, predators, and oceanographic-related events such as cold-
stunning. Although cold-stunning can occur throughout the range of the species, it may be a greater
risk for sea turtles that utilize the more northern habitats of Cape Cod Bay and Long Island Sound.
In the last five years (2006-2010), the number of cold-stunned turtles on Cape Cod beaches
averaged 115 Kemp’s ridleys, 7 loggerheads, and 7 greens (NMFS unpublished data). The numbers
ranged from a low in 2007 of 27 Kemp's ridleys, 5 loggerheads, and 5 greens to a high in 2010 of
213 Kemp's ridleys, 4 loggerheads, and 14 greens. Annual cold stun-eventswvary in magnitude; the
extent of episodic major cold stun events may be associated with numbers of turtles utilizing
Northeast U.S. waters in a given year, oceanographic conditions, and/or the occurrence of storm
events in the late fall. Although many cold-stunned turtles can survive if they are found early
enough, these events represent a significant source‘of natural mortality for Kemp’s ridleys.

Like other sea turtle species, the severe decline.in the Kemp’s ridley population appears to have
been heavily influenced by a combination/of exploitation of eggs and impacts from fishery
interactions. From the 1940s through the ‘early 1960s, nests from Ranch Nuevo were heavily
exploited, but beach protection in 1967 helped to curtail this activity (NMFS et al. 2011).

Following World War I, there was a substantial increase in the number of trawl vessels,
particularly shrimp trawlers, in the Gulf of Mexico where adult Kemp’s ridley sea turtles occur.
Information from fisheries observers helped to demonstrate the high number of turtles taken in these
shrimp trawls (USFWS and:NMFS 1992). Subsequently, NMFS has worked with the industry to
reduce sea turtle takes:in shrimp trawls and other trawl fisheries, including the development and use
of turtle excluder devices (TEDs). As described above, there is lengthy regulatory history with
regard to the use of TEDs inthe U.S. South Atlantic and Gulf of Mexico shrimp fisheries (NMFS
2002a; Epperly 2003; Lewison et al. 2003). The 2002 Biological Opinion on shrimp trawling in the
southeastern United States concluded that 155,503 Kemp’s ridley sea turtles would be taken
annually in the fishery with 4,208 of the takes resulting in mortality (NMFS 2002a).

Although modifications to shrimp trawls have helped to reduce mortality of Kemp’s ridleys, a
recent assessment found that the Southeast/Gulf of Mexico shrimp trawl fishery remained
responsible for the vast majority of U.S. fishery interactions (up to 98%) and mortalities (more than
80%). Finkbeiner et al. (2011) compiled cumulative sea turtle bycatch information in U.S. fisheries
from 1990 through 2007, before and after implementation of bycatch mitigation measures.
Information was obtained from peer reviewed publications and NMFS documents (e.g., Biological
Opinions and bycatch reports). In the Atlantic, a mean estimate of 137,700 bycatch interactions, of
which 4,500 were mortalities, occurred annually (since implementation of bycatch mitigation

measures). Kemp’s ridleys interacted with fisheries most frequently, with the highest level of mean
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annual mortality (2,700), followed by loggerheads (1,400), greens (300), and leatherbacks (40).
While this provides an initial cumulative bycatch assessment, there are a number of caveats that
should be considered when interpreting this information, such as sampling inconsistencies and
limitations.

This species is also affected by other sources of anthropogenic impact (fishery and non-fishery
related), similar to those discussed above. Three Kemp’s ridley captures in Mid-Atlantic trawl
fisheries were documented by NMFS observers between 1994 and 2008 (Warden and Bisack 2010),
and eight Kemp’s ridleys were documented by NMFS observers in mid-Atlantic sink gillnet
fisheries between 1995 and 2006 (Murray 2009a). Additionally, in the spring of 2000, a total of
five Kemp’s ridley carcasses were recovered from the same North Carolina beaches where 275
loggerhead carcasses were found. The cause of death for most of the turtles recovered was
unknown, but the mass mortality event was suspected by NMFS to have been from a large-mesh
gillnet fishery for monkfish and dogfish operating offshore in the preceding weeks (67 FR 71895,
December 3, 2002). The five Kemp’s ridley carcasses that were found are likely to have been only
a minimum count of the number of Kemp’s ridleys that were killed or seriously injured as a result
of the fishery interaction, since it is unlikely that all of the carcasses washedashore. The NMFS
Northeast Fisheries Science Center also documented 14 Kemp’s ridleys entangled in or impinged on
Virginia pound net leaders from 2002-2005. Note that bycatch estimates for Kemp’s ridleys in
various fishing gear types (e.g., trawl, gillnet, dredge) are not available at this time, largely due to
the low number of observed interactions precluding a robust estimate. Kemp’s ridley interactions in
non-fisheries have also been observed; for example, the Oyster Creek Nuclear Generating Station in
Barnegat Bay, New Jersey, recorded a total of 27 Kemp’s ridleys (15 of which were found alive)
impinged or captured on their intake screens from 1992-2006 (NMFS 2006).

Summary of Status for Kemp'’s Ridley Sea Turtles

The majority of Kemp’s ridleys nest along a single stretch of beach near Rancho Nuevo,
Tamaulipas, Mexico (Carr 1963; NMFS‘and USFWS 2007c; NMFS et al. 2011). The number of
nesting females in the Kemp’s ridley population declined dramatically from the late 1940s through
the mid-1980s, with an estimated 40,000 nesting females in a single arribada in 1947 and fewer
than 300 nesting females in the entire 1985 nesting season (TEWG 2000; NMFS et al. 2011).
However, the total annual number of nests at Rancho Nuevo gradually began to increase in the
1990s (NMFS and USFWS 2007c). Based on the number of nests laid in 2006 and the remigration
interval for Kemp’s ridley sea turtles (1.8-2 years), there were an estimated 7,000-8,000 adult
female Kemp’s ridley sea turtles in 2006 (NMFS and USFWS 2007c). The number of adult males
in the population is unknown, but sex ratios of hatchlings and immature Kemp’s ridleys suggest that
the population is female-biased, suggesting that the number of adult males is less than the number
of adult females (NMFS and USFWS 2007c). While there is cautious optimism for recovery,
events such as the Deepwater Horizon oil release, and stranding events associated increased
skimmer trawl use and poor TED compliance in the northern Gulf of Mexico may dampen recent
population growth.

As with the other sea turtle species, fishery mortality accounts for a large proportion of annual
human-caused mortality outside the nesting beaches, while other activities like dredging, pollution,
and habitat destruction account for an unknown level of other mortality. Based on their 5-year

status review of the species, NMFS and USFWS (2007¢) determined that Kemp’s ridley sea turtles
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should not be reclassified as threatened under the ESA. A revised bi-national recovery plan was
published for public comment in 2010, and in September 2011, NMFS, USFWS, and the Services
and the Secretary of Environment and Natural Resources, Mexico (SEMARNAT) released the
second revision to the Kemp’s ridley recovery plan.

4.4  Status of Green Sea Turtles

Green sea turtles are distributed circumglobally, and can be found in the Pacific, Indian, and
Atlantic Oceans as well as the Mediterranean Sea (NMFS and USFWS 1991, 2007d; Seminoff
2004). In 1978, the Atlantic population of the green sea turtle was listed as threatened under the
ESA, except for the breeding populations in Florida and on the Pacific coast of Mexico, which were
listed as endangered. As it is difficult to differentiate between breeding populations away from the
nesting beaches, all green sea turtles in the water are considered endangered.

Pacific Ocean

Green sea turtles occur in the western, central, and eastern Pacific. [Foraging areas are also found
throughout the Pacific and along the southwestern U.S. coast (NMFES and USFWS 1998b). In the
western Pacific, major nesting rookeries at four sites including Heron Island(Australia), Raine
Island (Australia), Guam, and Japan were evaluated and determined to be‘increasing in abundance,
with the exception of Guam which appears stable (NMES and. USFWS 2007d). In the central
Pacific, nesting occurs on French Frigate Shoals, Hawalii, which has also been reported as
increasing with a mean of 400 nesting females annually from.2002-2006 (NMFS and USFWS
2007d). The main nesting sites for the green sea turtle.in the eastern Pacific are located in
Michoacan, Mexico and in the Galapagos Islands, Ecuador (NMFS and USFWS 2007d). The
number of nesting females per year exceeds 1,000 females at each site (NMFS and USFWS 2007d).
However, historically, greater than 20,000 females per year are believed to have nested in
Michoacan alone (Cliffton et al. 1982; NMFS and USFWS 2007d). The Pacific Mexico green turtle
nesting population (also called the black:turtle) is considered endangered.

Historically, green sea turtles were used in many areas of the Pacific for food. They were also
commercially exploited, which, coupled with habitat degradation, led to their decline in the Pacific
(NMFS and USFWS 1998b).. Green sea turtles in the Pacific continue to be affected by poaching,
habitat loss or degradation, fishing gear interactions, and fibropapillomatosis, which is a viral
disease that causes tumors in affected turtles (NMFS and USFWS 1998b; NMFS 2004b).

Indian Ocean

There are numerous nesting sites for green sea turtles in the Indian Ocean. One of the largest
nesting sites for green sea turtles worldwide occurs on the beaches of Oman where an estimated
20,000 green sea turtles nest annually (Hirth 1997; Ferreira et al. 2003). Based on a review of the
32 Index Sites used to monitor green sea turtle nesting worldwide, Seminoff (2004) concluded that
declines in green sea turtle nesting were evident for many of the Indian Ocean Index Sites. While
several of these had not demonstrated further declines in the more recent past, only the Comoros
Island Index Site in the western Indian Ocean showed evidence of increased nesting (Seminoff
2004).
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Mediterranean Sea

There are four nesting concentrations of green sea turtles in the Mediterranean from which data are
available — Turkey, Cyprus, Israel, and Syria. Currently, approximately 300-400 females nest each
year, about two-thirds of which nest in Turkey and one-third in Cyprus. Although green sea turtles
are depleted from historic levels in the Mediterranean Sea (Kasparek et al. 2001), nesting data
gathered since the early 1990s in Turkey, Cyprus, and Israel show no apparent trend in any
direction. However, a declining trend is apparent along the coast of Palestine/lIsrael, where 300-350
nests were deposited each year in the 1950s (Sella 1982) compared to a mean of 6 nests per year
from 1993-2004 (Kuller 1999; Y. Levy, Israeli Sea Turtle Rescue Center, unpublished data). A
recent discovery of green sea turtle nesting in Syria adds roughly 100 nests per year to green sea
turtle nesting activity in the Mediterranean (Rees et al. 2005). That such a major nesting
concentration could have gone unnoticed until recently (the Syria coast was surveyed in 1991, but
nesting activity was attributed to loggerheads) bodes well for the ongoing speculation that the
unsurveyed coast of Libya may also host substantial nesting.

Atlantic Ocean

Distribution and Life History

As has occurred in other oceans of its range, green sea turtles were once the target of directed
fisheries in the United States and throughout the Caribbean. In 1890, over one million pounds of
green sea turtles were taken in a directed fishery in the Gulf of Mexico (Doughty 1984). However,
declines in the turtle fishery throughout the Gulf of Mexico were evident by 1902 (Doughty 1984).

In the western Atlantic, large juvenile and adult.green sea turtles are largely herbivorous, occurring
in habitats containing benthic algae and seagrasses from Massachusetts to Argentina, including the
Gulf of Mexico and Caribbean (Wynne and Schwartz 1999). Green sea turtles occur seasonally in
Mid-Atlantic and Northeast waters such as Chesapeake Bay and Long Island Sound (Musick and
Limpus 1997; Morreale and Standora 1998; Morreale et al. 2005), which serve as foraging and
developmental habitats.

Some of the principal feeding.areas in the western Atlantic Ocean include the upper west coast of
Florida, the Florida Keys, and the northwestern coast of the Yucatan Peninsula. Additional
important foraging areas in the western Atlantic include the Mosquito and Indian River Lagoon
systems and nearshore wormrock reefs between Sebastian and Ft. Pierce Inlets in Florida, Florida
Bay, the Culebra archipelago and other Puerto Rico coastal waters, the south coast of Cuba, the
Mosquito Coast of Nicaragua, the Caribbean coast of Panama, and scattered areas along Colombia
and Brazil (Hirth 1971). The waters surrounding the island of Culebra, Puerto Rico, and its
outlying keys are designated critical habitat for the green sea turtle.

Age at maturity for green sea turtles is estimated to be 20-50 years (Balazs 1982; Frazer and Ehrhart
1985; Seminoff 2004). As is the case with the other sea turtle species described above, adult
females may nest multiple times in a season (average 3 nests/season with approximately 100
eggs/nest) and typically do not nest in successive years (NMFS and USFWS 1991; Hirth 1997).

Population Dynamics and Status
Like other sea turtle species, nest count information for green sea turtles provides information on

the relative abundance of nesting, and the contribution of each nesting group to total nesting of the
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species. Nest counts can also be used to estimate the number of reproductively mature females
nesting annually. The 5-year status review for the species identified eight geographic areas
considered to be primary sites for threatened green sea turtle nesting in the Atlantic/Caribbean, and
reviewed the trend in nest count data for each (NMFS and USFWS 2007d). These include: (1)
Yucatan Peninsula, Mexico, (2) Tortuguero, Costa Rica, (3) Aves Island, Venezuela, (4) Galibi
Reserve, Suriname, (5) Isla Trindade, Brazil, (6) Ascension Island, United Kingdom, (7) Bioko
Island, Equatorial Guinea, and (8) Bijagos Achipelago, Guinea-Bissau (NMFS and USFWS 2007d).
Nesting at all of these sites is considered to be stable or increasing with the exception of Bioko
Island, which may be declining. However, the lack of sufficient data precludes a meaningful trend
assessment for this site (NMFS and USFWS 2007d).

Seminoff (2004) reviewed green sea turtle nesting data for eight sites in the western, eastern, and
central Atlantic, including all of the above threatened nesting sites with the exception that nesting in
Florida was reviewed in place of Isla Trindade, Brazil. He concluded that all sites in the central and
western Atlantic showed increased nesting with the exception of nesting at Aves Island, Venezuela,
while both sites in the eastern Atlantic demonstrated decreased nesting.These sites are not
inclusive of all green sea turtle nesting in the Atlantic Ocean. However, other sites are not believed
to support nesting levels high enough that would change the overall status of the species in the
Atlantic (NMFS and USFWS 2007d).

By far, the most important nesting concentration for green sea turtles in the western Atlantic is in
Tortuguero, Costa Rica (NMFS and USFWS 2007d). Nesting in the area has increased
considerably since the 1970s and nest count.data from 1999-2003 suggest nesting by 17,402-37,290
females per year (NMFS and USFWS 2007d). The number of females nesting per year on beaches
in the Yucatan, at Aves Island, Galibi Reserve, and Isla Trindade number in the hundreds to low
thousands, depending on the site (NMFS and. USFWS 2007d).

The status of the endangered Florida breeding population was also evaluated in the 5-year review
(NMFS and USFWS 2007d). The pattern of green sea turtle nesting shows biennial peaks in
abundance, with a generally positive trend since establishment of the Florida index beach surveys in
1989. This trend is perhaps due to increased protective legislation throughout the Caribbean
(Meylan et al. 1995), as well as protections in Florida and throughout the United States (NMFS and
USFWS 2007d).

The statewide Florida surveys (2000-2006) have shown that a mean of approximately 5,600 nests
are laid annually in Florida, with a low of 581 in 2001 to a high of 9,644 in 2005 (NMFS and
USFWS 2007d). Most nesting occurs along the east coast of Florida, but occasional nesting has
been documented along the Gulf coast of Florida, at Southwest Florida beaches, as well as the
beaches in the Florida Panhandle (Meylan et al. 1995). More recently, green sea turtle nesting
occurred on Bald Head Island, North Carolina (just east of the mouth of the Cape Fear River),
Onslow Island, and Cape Hatteras National Seashore. One green sea turtle nested on a beach in
Delaware in 2011, although its occurrence was considered very rare.

Threats
Green sea turtles face many of the same natural threats as loggerhead and Kemp’s ridley sea turtles.

In addition, green sea turtles appear to be particularly susceptible to fibropapillomatosis, an
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epizootic disease producing lobe-shaped tumors on the soft portion of a turtle’s body. Juveniles
appear to be most affected in that they have the highest incidence of disease and the most extensive
lesions, whereas lesions in nesting adults are rare. Also, green sea turtles frequenting nearshore
waters, areas adjacent to large human populations, and areas with low water turnover, such as
lagoons, have a higher incidence of the disease than individuals in deeper, more remote waters. The
occurrence of fibropapilloma tumors may result in impaired foraging, breathing, or swimming
ability, leading potentially to death (George 1997).

As with the other sea turtle species, incidental fishery mortality accounts for a large proportion of
annual human-caused mortality outside the nesting beaches. Witherington et al. (2009) observes
that because green sea turtles spend a shorter time in oceanic waters and as older juveniles occur on
shallow seagrass pastures (where benthic trawling is unlikely), they avoid high mortalities in
pelagic longline and benthic trawl fisheries. Although the relatively low number of observed green
sea turtle captures makes it difficult to estimate bycatch rates and annual take levels, green sea
turtles have been observed captured in the pelagic driftnet, pelagic longline, southeast shrimp trawl,
and mid-Atlantic trawl and gillnet fisheries. Murray (2009a) alsolists five observed captures of
green turtle in Mid-Atlantic sink gillnet gear between 1995 and 2006.

Finkbeiner et al. (2011) compiled cumulative sea turtle bycatch information in U.S. fisheries from
1990 through 2007, before and after implementation of bycatch mitigation measures. Information
was obtained from peer reviewed publications and NMFS documents (e.g., Biological Opinions and
bycatch reports). In the Atlantic, a mean estimate of 137,700 bycatch interactions, of which 4,500
were mortalities, occurred annually (since implementation of bycatch mitigation measures).
Kemp’s ridleys interacted with fisheries most frequently, with the highest level of mean annual
mortality (2,700), followed by loggerheads (1,400), greens (300), and leatherbacks (40). The
Southeast/Gulf of Mexico shrimp trawl fishery was responsible for the vast majority of U.S.
interactions (up to 98%) and mortalities (more than 80%). While this provides an initial cumulative
bycatch assessment, there are a number.of caveats that should be considered when interpreting this
information, such as sampling inconsistencies and limitations.

Other activities like channel dredging, marine debris, pollution, vessel strikes, power plant
impingement, and habitat destruction account for an unquantifiable level of other mortality.
Stranding reports indicate that between 200-400 green sea turtles strand annually along the eastern
U.S. coast from a variety of causes most of which are unknown (STSSN database).

Summary of Status of Green Sea Turtles

A review of 32 Index Sites* distributed globally revealed a 48-67% decline in the number of mature
females nesting annually over the last three generations® (Seminoff 2004). An evaluation of green
sea turtle nesting sites was also conducted as part of the 5-year status review of the species (NMFS

% The 32 Index Sites include all of the major known nesting areas as well as many of the lesser nesting areas for which
quantitative data are available.

> Generation times ranged from 35.5 years to 49.5 years for the assessment depending on the Index Beach site
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and USFWS 2007d). Of the 23 threatened nesting groups assessed in that report for which nesting
abundance trends could be determined, ten were considered to be increasing, nine were considered
stable, and four were considered to be decreasing (NMFS and USFWS 2007d). Nesting groups
were considered to be doing relatively well (the number of sites with increasing nesting were
greater than the number of sites with decreasing nesting) in the Pacific, western Atlantic, and central
Atlantic (NMFS and USFWS 2007d). However, nesting populations were determined to be doing
relatively poorly in Southeast Asia, eastern Indian Ocean, and perhaps the Mediterranean. Overall,
based on mean annual reproductive effort, the report estimated that 108,761 to 150,521 females nest
each year among the 46 threatened and endangered nesting sites included in the evaluation (NMFS
and USFWS 2007d). However, given the late age to maturity for green sea turtles, caution is urged
regarding the status for any of the nesting groups since no area has a dataset spanning a full green
sea turtle generation (NMFS and USFWS 2007d).

Seminoff (2004) and NMFS and USFWS (2007d) made comparable conclusions with regard to
nesting for four nesting sites in the western Atlantic that indicate sea turtle abundance is increasing
in the Atlantic Ocean. Each also concluded that nesting at Tortuguero, Costa Rica represented the
most important nesting area for green sea turtles in the western Atlantic and that nesting had
increased markedly since the 1970s (Seminoff 2004; NMFS and USFWS2007d).

However, the 5-year review also noted that the Tortuguero. nestingstock continued to be affected by
ongoing directed take at their primary foraging area in Nicaragua (NMFS and USFWS 2007d). The
endangered breeding population in Florida appears to be increasing based upon index nesting data
from 1989-2010 (NMFS 2011).

As with the other sea turtle species, fishery mortality accounts for a large proportion of annual
human-caused mortality outside the nesting beaches, while other activities like hopper dredging,
pollution, and habitat destruction account.for an unknown level of other mortality. Based on its 5-
year status review of the species, NMFSand USFWS (2007d) determined that the listing
classification for green sea turtles should not be changed. However, it was also determined that an
analysis and review of the species should be conducted in the future to determine whether DPSs
should be identified (NMFS and USFWS 2007d).

45  Status of Leatherback Sea Turtles

Leatherback sea turtles are widely distributed throughout the oceans of the world, including the
Atlantic, Pacific, and Indian Oceans, and the Mediterranean Sea (Ernst and Barbour 1972).
Leatherbacks are the largest living turtles and range farther than any other sea turtle species. Their
large size and tolerance of relatively low water temperatures allows them to occur in boreal waters
such as those off Labrador and in the Barents Sea (NMFS and USFWS 1995).

In 1980, the leatherback population was estimated at approximately 115,000 adult females globally
(Pritchard 1982). By 1995, this global population of adult females was estimated to have declined
to 34,500 (Spotila et al. 1996). The most recent population size estimate for the North Atlantic
alone is a range of 34,000-94,000 adult leatherbacks (TEWG 2007). Thus, there is substantial
uncertainty with respect to global population estimates of leatherback sea turtles.
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Pacific Ocean

Leatherback nesting has been declining at all major Pacific basin nesting beaches for the last two
decades (Spotila et al. 1996, 2000; NMFS and USFWS 1998a, 2007b; Sarti et al. 2000). In the
western Pacific, major nesting beaches occur in Papua New Guinea, Indonesia, Solomon Islands,
and Vanuatu, with an approximate 2,700-4,500 total breeding females, estimated from nest counts
(Dutton et al. 2007). While there appears to be overall long term population decline, the Indonesian
nesting aggregation at Jamursha-Medi is currently stable (since 1999), although there is evidence to
suggest a significant and continued decline in leatherback nesting in Papua New Guinea and
Solomon Islands over the past 30 years (NMFS 2011). Leatherback sea turtles disappeared from
India before 1930, have been virtually extinct in Sri Lanka since 1994, and appear to be
approaching extinction in Malaysia (Spotila et al. 2000). In Fiji, Thailand, and Australia,
leatherback sea turtles have only been known to nest in low densities and scattered sites.

The largest, extant leatherback nesting group in the Indo-Pacific lies on the North Vogelkop coast
of West Papua, Indonesia, with 3,000-5,000 nests reported annually-in the 1990s (Suérez et al.
2000). However, in 1999, local villagers started reporting dramatic declines in sea turtles near their
villages (Suérez 1999). Declines in nesting groups have been reported throughout the western
Pacific region where observers report that nesting groups are well below abundance levels that were
observed several decades ago (e.g., Suarez 1999).

Leatherback sea turtles in the western Pacific are threatened by poaching of eggs, killing of nesting
females, human encroachment on nesting beaches, incidental capture in fishing gear, beach erosion,
and egg predation by animals.

In the eastern Pacific Ocean, major leatherback nesting beaches are located in Mexico and Costa
Rica, where nest numbers have been declining. According to reports from the late 1970s and early
1980s, beaches located on the Mexican Pacific coasts of Michoacéan, Guerrero, and Oaxaca
sustained a large portion, perhaps 50%,of all global nesting by leatherbacks (Sarti et al. 1996). A
dramatic decline has been seen on nesting beaches in Pacific Mexico, where aerial survey data was
used to estimate that tens of.thousands of leatherback nests were laid on the beaches in the 1980s
(Pritchard 1982), but a total of only 120 nests on the four primary index beaches (combined) were
counted in the 2003-2004 season (Sarti Martinez et al. 2007). Since the early 1980s, the Mexican
Pacific population of adult female leatherback turtles has declined to slightly more than 200 during
1998-1999 and 1999-2000 (Sarti et al. 2000). Spotila et al. (2000) reported the decline of the
leatherback nesting at Playa Grande, Costa Rica, which had been the fourth largest nesting group in
the world and the most important nesting beach in the Pacific. Between 1988 and 1999, the nesting
group declined from 1,367 to 117 female leatherback sea turtles. Based on their models, Spotila et
al. (2000) estimated that the group could fall to less than 50 females by 2003-2004. Another, more
recent, analysis of the Costa Rican nesting beaches indicates a decline in nesting during 15 years of
monitoring (1989-2004) with approximately 1,504 females nesting in 1988-1989 to an average of
188 females nesting in 2000-2001 and 2003-2004 (NMFS and USFWS 2007b), indicating that the
reductions in nesting females were not as extreme as the reductions predicted by Spotila et al.
(2000).

On September 26, 2007, NMFS received a petition to revise the critical habitat designation for

leatherback sea turtles to include waters along the U.S. West Coast. On December 28, 2007, NMFS
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published a positive 90-day finding on the petition and convened a critical habitat review team. On
January 26, 2012, NMFS published a final rule to revise the critical habitat designation to include
three particular areas of marine habitat. The designation includes approximately 16,910 square
miles along the California coast from Point Arena to Point Arguello east of the 3,000 meter depth
contour, and 25,004 square miles from Cape Flattery, Washington to Cape Blanco, Oregon east of
the 2,000 meter depth contour. The areas comprise approximately 41,914 square miles of marine
habitat and include waters from the ocean surface down to a maximum depth of 262 feet. The
designated critical habitat areas contain the physical or biological feature essential to the
conservation of the species that may require special management conservation or protection. In
particular, the team identified one Primary Constituent Element: the occurrence of prey species,
primarily scyphomedusae of the order Semaeostomeae, of sufficient condition, distribution,
diversity, abundance and density necessary to support individual as well as population growth,
reproduction, and development of leatherbacks.

Leatherbacks in the eastern Pacific face a number of threats to their.survival. For example,
commercial and artisanal swordfish fisheries off Chile, Columbia, Ecuador, and Peru; purse seine
fisheries for tuna in the eastern tropical Pacific Ocean; and California/Oregon drift gillnet fisheries
are known to capture, injure, or Kill leatherbacks in the eastern Pacific Ocean. Given the declines in
leatherback nesting in the Pacific, some researchers have concluded that the leatherback is on the
verge of extinction in the Pacific Ocean (e.g., Spotila-et al. 1996, 2000).

Indian Ocean

Leatherbacks nest in several areas around the-Indian Ocean. These sites include Tongaland, South
Africa (Pritchard 2002) and the Andaman.and Nicobar Islands (Andrews et al. 2002). Intensive
survey and tagging work in 2001 provided new infarmation on the level of nesting in the Andaman
and Nicobar Islands (Andrews et al. 2002).  Based on the survey and tagging work, it was estimated
that 400-500 female leatherbacks nest annually on Great Nicobar Island (Andrews et al. 2002). The
number of nesting females using the Andaman and Nicobar Islands combined was estimated around
1,000 (Andrews and Shanker 2002). Some nesting also occurs along the coast of Sri Lanka,
although in much smaller numbers than in the past (Pritchard 2002).

Mediterranean Sea

Casale et al. (2003) reviewed the distribution of leatherback sea turtles in the Mediterranean.
Among the 411 individual records of leatherback sightings in the Mediterranean, there were no
nesting records. Nesting in the Mediterranean is believed to be extremely rare if it occurs at all.
Leatherbacks found in Mediterranean waters originate from the Atlantic Ocean (P. Dutton, NMFS,
unpublished data).

Atlantic Ocean

Distribution and Life History

Evidence from tag returns and strandings in the western Atlantic suggests that adult leatherback sea
turtles engage in routine migrations between northern temperate and tropical waters (NMFS and
USFWS 1992). Leatherbacks are frequently thought of as a pelagic species that feed on jellyfish
(e.g., Stomolophus, Chryaora, and Aurelia species) and tunicates (e.g., salps, pyrosomas) (Rebel
1974; Davenport and Balazs 1991). However, leatherbacks are also known to use coastal waters of
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the U.S. continental shelf (James et al. 2005a; Eckert et al. 2006; Murphy et al. 2006), as well as the
European continental shelf on a seasonal basis (Witt et al. 2007).

Tagging and satellite telemetry data indicate that leatherbacks from the western North Atlantic
nesting beaches use the entire North Atlantic Ocean (TEWG 2007). For example, leatherbacks
tagged at nesting beaches in Costa Rica have been found in Texas, Florida, South Carolina,
Delaware, and New York (STSSN database). Leatherback sea turtles tagged in Puerto Rico,
Trinidad, and the Virgin Islands have also been subsequently found on U.S. beaches of southern,
Mid-Atlantic, and northern states (STSSN database). Leatherbacks from the South Atlantic nesting
assemblages (West Africa, South Africa, and Brazil) have not been re-sighted in the western North
Atlantic (TEWG 2007).

The CETAP aerial survey of the outer Continental Shelf from Cape Hatteras, North Carolina to
Cape Sable, Nova Scotia conducted between 1978 and 1982 showed leatherbacks to be present
throughout the area with the most numerous sightings made from the Gulf of Maine south to Long
Island. Leatherbacks were sighted in water depths ranging from 1 to 4,151 m, but 84.4% of
sightings were in waters less than 180 m (Shoop and Kenney 1992). Leatherbacks were sighted in
waters within a sea surface temperature range similar to that observed forloggerheads; from 7°-
27.2°C (Shoop and Kenney 1992). However, leatherbacks appear to have a greater tolerance for
colder waters in comparison to loggerhead sea turtles.since more leatherbacks were found at the
lower temperatures (Shoop and Kenney 1992). Studies of satellite tagged leatherbacks suggest that
they spend 10%-41% of their time at the surface, depending on the phase of their migratory cycle
(James et al. 2005b). The greatest amount of.surface time (up to 41%) was recorded when
leatherbacks occurred in continental shelfand slope waters north of 38°N (James et al. 2005b).

In 1979, the waters adjacent to Sandy Point, St. Croix, U.S. Virgin Islands were designated as
critical habitat for the leatherback sea turtle. On February 2, 2010, NMFS received a petition to
revise the critical habitat designation for leatherback sea turtles to include waters adjacent to a
major nesting beach in Puerto Rico. NMFS published a 90-day finding on the petition on July 16,
2010, which found that the petition did not present substantial scientific information indicating that
the petitioned revision was warranted. The original petitioners submitted a second petition on
November 2, 2010 to revise the critical habitat designation to again include waters adjacent to a
major nesting beach in Puerto Rico, including additional information on the usage of the

waters. NMFS determined on May 5, 2011, that a revision to critical habitat off Puerto Rico may be
warranted, and an analysis is underway. Note that on August 4, 2011, FWS issued a determination
that revision to critical habitat along Puerto Rico should be made and will be addressed during the
future planned status review.

Leatherbacks are a long lived species (>30 years). They were originally believed to mature at a
younger age than loggerhead sea turtles, with a previous estimated age at sexual maturity of about
13-14 years