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Dear Mr. Imboden,

Enclosed is NOAA's National Marine Fisheries Service's (NMFS) Biological Opinion (Opinion)
prepared pursuant to Section 7 of the Endangered Species Act (ESA) of 1973, as amended, on
the impacts on endangered and threatened species of the continued operation of the Oyster Creek
Nuclear Generating Station (OCNGS) pursuant to the Operating License issued by the Nuclear
Regulatory Commission (NRC) in 2009, which expires in April 2029. This Opinion is based
upon our independent review of information submitted by the NRC, available information on
past takes of sea turtles at the facility and the available scientific information. In this Opinion,
we conclude that the continued operation of the OCNGS may adversely affect but is not likely to
jeopardize the continued existence of endangered Kemp's ridley, green, or threatened loggerhead
sea turtles. We have concluded that the action will not affect leatherback or hawksbill se., turtles
as these species are not known to occur in the action area for this consultation. With the issuance
of this Opinion, we withdraw the Opinion issued to you on November 21, 2006.

The Incidental Take Statement (ITS), pursuant to Section 7 (b)(4) of the ESA, exempts the take
of 71 Kemp's ridley sea turtles, 6 loggerhead sea turtles and 11 green sea turtles. Of these
captured turtles, no more than 26 Kemp's ridleys, 1 loggerhead, and 2 green sea turtles are likely
to die as a result of interactions with the facility. Please note that rather than the ITS being on an
annual basis, the level of take exempted by the ITS is for the remaining duration of the facility's
Operating License (i.e., through April 2029). As noted in the ITS, in any year when the
estimated annual level of take (lethal and non-letlhal) is exceeded, NRC must work with us to
determine whether the additional take represents new information revealing effects of the action
that may not have been previously considered.

Consistent with previous Opinions on the operations of the OCNGS, the ITS specifies reasonable
and prudent measures necessary to minimize and monitor take of listed species, including
requiring the transfer of all sea turtles to a NMFS approved rehabilitation facility. The measures
of the ITS are non-discretionary and must be undertaken by NRC for the incidental take
exemption to apply.



This Opinion concludes formal consultation for the continued operation of the OCNGS.
Reinitiation of this consultation is required if: (1) the amount or extent of taking specified in the
ITS is exceeded; (2) 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; (3) project
activities are subsequently modified in a manner that causes an effect to the listed species that
was not considered in this Biological Opinion; or (4) a new species is listed or critical habitat
designated that may be affected by the identified action.

Technical Assistance for Proposed Species
Once a species is proposed for listing, the conference provisions of the ESA apply. As stated at
50 CFR 402.10, "Federal agencies are required to confer with NMFS on any action which is
likely to jeopardize the continued existence of any proposed species or result in the destruction
or adverse modification of proposed critical habitat. The conference is designed to assist the
Federal agency and any applicant in identifying and resolving potential conflicts at an early stage
in the planning process."

On October 6, 2010, we published two rules proposing to list four distinct population segments
(DPS) of Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) as endangered (i.e., New York
Bight, Chesapeake Bay, Carolina, and South Atlantic) and one DPS as threatened (Gulf of Maine
DPS) under the ESA (75 FR 61872; 75 FR 61904). Atlantic sturgeon are well distributed in
marine and estuarine waters along the US Atlantic coast. We have determined that a conference
to consider effects of the continued operation of the OCNGS on Atlantic sturgeon is not
necessary.

The location of the OCNGS makes the occurrence of Atlantic sturgeon at the project site
unlikely. However, we requested that the NRC and the facility operator (Exelon) review project
records'to determine if any Atlantic sturgeon have been collected in impingement or entrainment
monitoring at the facility. As reported to us, no Atlantic sturgeon have been documented at the
facility. We anticipate no effects on any individual Atlantic sturgeon from the continued
operation of the OCNGS. Therefore, the action is not likely to appreciably reduce the survival
and recovery of any DPS of Atlantic sturgeon. It is not reasonable to anticipate that this action
would be likely to jeopardize the continued existence of any DPS of Atlantic sturgeon. No
conference is necessary for Atlantic sturgeon.

Should you have any questions regarding this Biological Opinion or any consultation or
conference requirements, please contact Julie Crocker of my staff at (978)282-8480. NMFS
appreciates your assistance with the protection of threatened and endangered sea turtles. I look
forward to continued cooperation with NRC during future Section 7 consultations.

Sincerely,

Patricia A. Kurkul
Regional Administrator
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cc: D. Logan, NRC
M. Browne, Exelon

File code: Section 7 NRC - Oyster Creek 2011
PCTS: F/NER/2010/01855

3
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INTRODUCTION
This constitutes NOAA's National Marine Fisheries Service's (NMFS) biological opinion
(Opinion) issued in accordance with section 7 of the Endangered Species Act of 1973, as
amended, on the effects of the continued operation of the Oyster Creek Nuclear Generating
Station (OCNGS) pursuant to a license issued by the Nuclear Regulatory Commission (NRC) in
2009 in accordance with the Atomic Energy Act of 1954 as amended (68 Stat. 919) and Title II
of the Energy Reorganization Act of 1974 (88 Stat. 1242).

This Opinion is based on information provided in NRC's June 2006 Final Generic
Environmental Impact Statement, a March 29, 2005 Biological Assessment (BA), records from
previous section 7 consultations on the operation of this facility and correspondence with NRC
staff, AmerGen Energy Company, Exelon, and other sources of information. A complete
administrative record of this consultation will be kept on file at the NMFS Northeast Regional
Office, Gloucester, Massachusetts.

BACKGROUND AND CONSULTATION HISTORY
The OCNGS began commercial operation in 1969. No observed takes of endangered or
threatened species occurred at the OCNGS prior to 1992. However, between June 1992 and July
1994, 9 sea turtle impingements occurred at the OCNGS intake trash bars, including 5
loggerheads (4 individuals, 1 recapture), and 4 Kemp's ridleys (see Figures 1 and 2 and complete
information in Appendix 1). In a letter dated November 2, 1993, NMFS stated that formal
consultation on the operation of the OCNGS was necessary due to takes of threatened and
endangered sea turtles. In a letter dated November 19, 1993, the NRC requested formal
consultation. A BA was prepared by the OCNGS, reviewed and submitted by the NRC, and
received by NMFS on January 25, 1995.
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A Biological Opinion (Opinion) on the effects of the operation of OCNGS on loggerhead, green,
and Kemp's ridley sea turtles was signed on September 21, 1995. This Opinion concluded that
the continued operation of OCNGS may adversely affect listed turtles, but was not likely to
jeopardize the continued existence of any sea turtle species. The accompanying Incidental Take
Statement (ITS) exempted the annual take of 10 loggerhead (no more than 3 lethal), 3 Kemp's
ridley (no more than 1 lethal), and 2 green (no more than I lethal) sea turtles. The incidental take
exemption extended for a period of 5 years from the date of the Opinion (i.e., to September 21,'
2000).

Between 1995 and 2000, there were nine takes of sea turtles associated at OCNGS. Although no
sea turtles were captured in 1995 or 1996, the level of incidental take. exempted in the 1995
Opinion was met in 1997, 1999, and 2000.

On August 3, 2000, NMFS was copied on a letter from the Acting Site Director of the OCNGS,
Sander Levin, to the NRC, requesting the'renewal of the Biological Opiniorn'Incidental Take
Statement and submitting an updated BA., On September 18, 2000, NRC requested reinitiation
of formal consultation on the. effects of the continued operation of the OCNGS on sea turtles and
submitted aý revised BA. Off January 23, 2001; the NRC submitted supplemental information and
clarification on the: BA as requested by NMFS. NRC also identified areas where data were
lacking or unavailable. Consultation'wa/s completed with the issuance of an Opinion- dated July
18, 2001. The accompanying ITS exempted the annual take of 5 loggerheads (no more than 3
lethal), 4 Kemp's ridley (no more than-31 lethal), and 2'green (no more than I lethal) sea turtles.
A revised ITS was issued on August' 29; 2001 in resprnse to concerns raised by the AmerGen
Energy Company' in regards to some requirements in the terms and conditions; however, no
changes were made to the numbers of exempted sea turtle takes.

On August 7, 2004, the OCNGS recorded its fifth incidental take of a Kemp's ridley sea turtle
since the beginning of that year, exceeding the level of take exempted in the 2001 ITS. This
incidental take was followed by 3 more takes of Kemp's ridley sea turtles on September 11,
September 12, and September 23, 2004 respectively. In a letter dated August 26, 2004, NRC
requested reinitiation of formal section 7 consultation for the continued operation of OCNGS.
On April 28, 2005 NMFS received a BA, dated March 29, 2005 from the NRC. Section 7
consultation concluded with the issuance of an Opinion dated September 22, 2005. This Opinion
analyzed the effect of the continued operation of the OCNGS through the expiration of the
current NRC license (April 2009). In this Opinion, NMFS concluded that the continued
operation of the OCGNS was likely to adversely affect but not likely to jeopardize the continued
existence of loggerhead, Kemp's ridley or green sea turtles. The ITS accompanying the 2005
Opinion exempted the annual take of 2 loggerheads (1 lethal), 8 Kemp's ridleys (4 lethal), and 1
green (alive or dead) annually as a result of the operation of the OCNGS.

1 The OCNGS was previously owned and operated by the AmerGen Company. The facility is currently owned and
operated by Exelon.
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In a letter dated June 9, 2006, NRC requested the initiation of Section 7 consultation on the
effects of the operation of the OCNGS under a proposed renewed NRC license which would
authorize operation of OCNGS for an additional 20 years. Consultation was concluded with the
issuance of an Opinion on November 21, 2006. :In this Opinion, NMFS -concluded that the
operation of the OCGNS pursuant to the license proposed to be issued by NRC in April 2009.,.
was likely to adversely affect. but.not likely to jeopardize the continued existence of loggerhead,
Kemp's ridley or green sea turtles. The ITS exempts the annual take of up to 8 sea turtles at the
facility each year. NMFS anticipated that of these 8 sea turtles, no more than 3 of these turtles.
are likely to be loggerheads and no more than 1 of these sea turtles are likely to be a green sea
turtle. NMFS anticipated that up to 3 of the 8 sea turtles may be dead; of the dead sea turtles, no
more than I is likely to be a green sea turtle and nnomore: than 1 is likely to be a loggerhead. The
November 2006 Opinion became effective on April 9, 2,,009,, the date that the new NRC license
was issued.

On September-25, 2009, the level of exempted take,(8 ea turtles.total) was;exceededwith the
capture of a live Kemp's ridley seaturtle;. Shortly aftqr, NR.' ,and, NMFS discussed the need to
reinitiate the consultation., Tw o eadditional.liv e.Kemp,'s ridley sea turtles, were: captured.at the
facility in 2009. In April 20 10, consultationiwas re.initiatedd.. .During the summer. and, fall, of 2010
as the consultation was being written, eight seaturtles were capturedr, at the facility. The capture

................... .......... ....... ,00
of a second green sea turtle during 2010 (October 11,, 20.Q), and a third on OctQ er30,;200,
represented new information as there had -never been irve rthan one green::sea turtle captured at
OCNGS in a given year..,Upon mutual agreement,,the cp;ns9!tatipn periQd ,was extended to allow
NMFS to consider this new ip-formation in -the. dpvelopmenpt'of the~pending Opinion.. In 2011, a
total of 8 sea turtles were. captured at OCNGS. .Ths consultation is a reinitiation of the
consultation that concluded with NMFS issuance of an.-Opinion dated November.21, 2006.

A summary (Table 1) isprovided below of the takes of sea turtles at the QCNGS- from .1992
through October 2011. Figure 1 and Figure 2 provide additional information on these takes.
Complete information is provided in a table located inAppendix I. A map illustrating the
location of the facility is included as Figure 3.
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Kemp's ridley Loggerhead Green TOTAL
1992 1 3* 0 4
1993 1 0 0 1
1994 2 2 0 4
1995 0 0 0 0
1996 0 0 0 0
1997 1 0 0 1
1998 0 1 0 1
1999 1 0 1 2
2000 2 2 1 5
2001 2 0 1 3
2002 2 0 0 2
2003 1 0 1 2
2004 8 0 0 8
2005 2 0 0 2
2006 4 2 0 6
2007 2 0 0 2
2008 6 0 0 6
2009 10 0 1 11
2010 5 1 3 9
2011 6 1 1 8

TOTAL 56- 9 77

Table 1. Total number of sea turtles captured or impinged at OCNGS from 1992 - October 2011.

*Two individual loggerheads were captured in 1992; one was recaptured two ,days following

release into the discharge canal.
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Figure 1. Number of sea turtles taken annually at OCNGS, 1992-2011.

5



4.5 ------

4

3.5 - -.. . - . . .. .

3

1 .5 .. . . . ..

2.5 --- --- ---

0 .5 .. ... -•--- .... ............. ... -0. 4 J .I-- IF I-- "I P -
(N M LM 0 f', M0 M 0 r- C4 M LA rn I- w Q 0 r-4

r.J ~ ~ ~ .- r-I ~rJr

* Loggerhead Dead

* Kemp's Ridley Dead

* Green Dead

Figure 2. Number of dead sea turtles captured or impinged annually at OCNGS, 1992-
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DESCRIPTION OF THE PROPOSED ACTION
The proposed activity is the continued operation of the Oyster Creek Nuclear Generating Station
under the terms of the 2009 license. The license issued by the NRC in April 2009 is valid
through April 2029. In December 2010, Exelon, the current owner of the OCNGS, announced
that the OCNGS would be closing ten years early and that plant operations would cease in 2019.
On October 12, 2011, the NRC issued a letter to Exelon confirming that, NRC had. received
Exelon's notice of intent to permanently cease operations of the OCNGS by no later than
December 31, 2019. NMFS requested clarification from the NRC on the status of the OCNGS
license after 2019. NRC,has indicated that the operating license will remain in effect until April
2029, regardless of Exelon's stated plans to cease. operations early. As the term of thelicense has
not changed and because, under the terms of the existing license, operations are authorized until
April 9, 2029, NMFS has considered thepotential impacts of the continued operation of the
facility through, the end of its operatinglicense. NMFS anticipates that, a future Section 7
consultation between NMFS and NRC would consider effects to listed species from, any
decommissioning plans or other activities associated with the future termination of operations at
OCNGS. As there is no information on future activities currently available, any effects of.
decommissioning- or activities associated with the termination of operations are not knowable at
th is tim e. ,, . ,. - . . .. . . ,: ; , . . ,.. . . . " ..

Details on the operation of the~fac:ilities are 'dzscribed below.! The'Oyster Creek generating. units
withdraw water from the Forked River and discharge water to Oyster Creek. In 1972, Congress-
assigned authority to administer the Clean Water: Act (CWA) to the US Environmental
Protection Agency (EPA). The CWA further allowed EPA to delegate portions of its CWA
authority to states. On April 13, 1982, EPA authorized the State of New Jersey to issue National
Pollutant Discharge Elimination System (NPDES) permits. New Jersey's NPDES, or State
Pollutant. Discharge Elimination System (SP.DES), program is administered by the NJ
Department of Environmental Protection (NJDEP).. NJDEP issues and enforces SPDES permits
for the OCNGS. , . . .

Section 316(b) of the Clean Water Act of 1977 requires that the location, design, construction,
and capacity of cooling water intake structures reflect the best technology available (BTA) for,
minimizing adverse environmental impacts (33 USC 1326)., EPA regulates impingement and,.
entrainment under Section 316(b) of the CWA through the NPDES permit process.
Administration of Section 316(b) has also been delegated to NJDEP, and'that provision is
implemented through the SPDES program. - ..

OCNGS cannot operate without cooling water. Intake and discharge of water through the
cooling water system would not occur but for the operation of the facility pursuant to a renewed
license; therefore, the effects .of the cooling wAter system on listed species are a direct effect .of
the proposed action. NRC staff state that the authority to regulate cooling. water intakes and ,
discharges under the CWA lies with EPA, or. in this case, NJDEP, as the state has been delegated
NPDES authority by EPA. Pursuant to NRC's regulations, operating licenses are conditioned
upon compliance with all applicable law,, including' but not limited to CWA Section 401
Certifications and NPDES/SPDES permits. Therefore, the effects of the proposed Federal action-
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- the continued operation of OCNGS pursuant to the 2009 operating license, which necessarily
involves the removal and discharge of water from the Forked River and. Oyster Creek-- are
shaped not only by the terms of the renewed operating license but also by the SPDES permit as
issued by the NJDEP. This Opinion will consider the effects of the operation of OCNGS over
the remaining term of the operating license pursuant to the Operating License issued by the NRC
in 2009 and the SPDES permit issued by NYDEP that is already in effect.

NPDES/SPDES Permits
Section 316(b) of the CWA requires that the location, design, construction, and capacity of
cooling water intake structures reflect the best technology available (BTA) for minimizing
adverse environmental impacts (33 USC 1326). In July 2004, the EPA published the Phase II
Rule implementing Section 316(b) of the CWA for Existing Facilities (69 FR 41576), which
applied to large power producers that withdraw large amounts of surface water for cooling (50
MGD or more) (189,000 m3/day or more). The rule became effective on September 7, 2004 and
included numeric performance standards for reductions-in impingement mortality and
entrainment that would demonstrate that the cooling water intake system constitutes BTA for
minimizing impingement and entrainment impacts. Existing facilities subject to the rule were
required to demonstrate compliance with the rule's performance standards during the renewal
process for their NPDES permit through development of a Comprehensive Demonstration Study
(CDS). As a result of a Federal court decision, EPA officially suspended the Phase II rule on July
9, 2007 (72 FR 37107) pending further rulemaking. EPA instructed permitting authorities to
utilize best professional judgment in establishing permit requirements on a case by-case basis for
cooling water intake structures at Phase II facilities until it has resolved the issues raised by the
court's ruling.

Most recently, in 1994, NJDEP issued a SPDES permit for OCNGS. The 1994 permit expired
in 1999. Prior to the expiration date, however, the owners of the facility at that time, submitted
timely SPDES permit renewal applications to the Department and, by operation of the State
Administrative Procedure Act (SAPA), the 1994 SPDES permit was administratively extended.

In July 2006, NJDEP issued a draft SPDES permit for OCNGS that provided two alternatives to
mitigate effects of cooling water withdrawal. The first is to reduce intake flow to the level
commensurate of that of closed-cycle cooling. The second alternative, should a closed-cycle
cooling system be unavailable to OCNGS, is to install and operate a combination of design and
construction technologies, operational measures, and restoration measures with the goal of
meeting the impingement and entrainment performance standards. The second alternative would
also require Exelon to begin a wetlands restoration and enhancement program in the Barnegat
Bay watershed. This permit was never finalized. On June 1, 2011, a revised draft SPDES permit
was issued to Exelon. No final permit decision has been made to date; however, it is NMFS
understanding that operations of OCNGS under a revised SPDES permit are likely to be similar
to current operations. However, in a compromise designed to avoid installation of cooling
towers, the SPDES permit would require Exelon to cease operations 10 years prior to the
expiration of the NRC license. In October 2011, NRC made available a letter sent to Exelon
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acknowledging Exelon's plans to cease operations by December 31, 2019. As of-November 1,
2011, the SPDES permit had not yet been finalized by the State.

In this consultation, NMFS has considered effects of the operation of OCNGS through the
remainder of the 20-year extended operating period with the 1994 SPDES permit in effect. This
scenario is the one defined by NRC as its proposed action in its Final GSEIS and the BA
provided to NMFS in which NRC considered effects of the operation of the facility during the
extended operating period on shortnose sturgeon. Therefore, it is the subject of this consultation.
However, if a new final SPDES permit is issued, NRC and NMFS would have to determine if
reinitiation of this consultation is necessary to consider any effects of the operation, of the facility
on shortnose' sturgeon that were not considered in this Opinion.

Description of OCNGS Operations
The OCNGS facility is located in LaceyTo'wnship, New Jersey and lies between the south
branch of the. Forked River and Oyster"Cr.eek. Both. streams discharge into Barnegat Bay. The
facility was constructed in the 1960s arid be.6ine bperational in December 1.969. During
construction; a se-micircular canal Was dredged between the two streams to create a horseshoe
shaped cooling water systeimthat cdnsists.of,the lowe" reaches or the south branch of the Forked
River, the man-made dredged canal'and the lower reaches of Oyster Creek (see Figure 4 for a
map of the facility). When the plant is operational, the flow direction in the south fork of the
Forked River is reversed, and all of the flow goes into the OCNGS.

OCNGS is a single unit plant with a boiiing Water nuclear reactor and steam turbirie. The reactor
has a design power level of 1930 mega-watts thermal and a net power output of 640 megawatts
electric. Plant cooling is provided by aonce:through system that draws water from Barnegat Bay
via the south branch of the Forked River and a man-made intake canal and discharges heat back
to Barnegat Bay via a man-made discharge canal and Oyster Creek. Two separate intake
structures withdraw water from the intake canal, the circulating water system intake (CWS) and
the dilution water system (DWS) intake.

The CWS provides cooling water for the main condensers and for safety-related heat exchangers
and other equipment within the station. Water is drawn into the CWS from the intake canal
(south fork of the Forked River) through six intake bays and is subsequently discharged into the
discharge canal as heated effluent. During normal plant operation, four circulating water pumps
withdraw a total of 1740 m3/min of water. The maximum permissible average intake velocity for
water approaching the CWS intake ports is 30 cm/sec. The maximum daily effluent temperature'
for cooling water discharge back to the discharge canal is 41 .1°C..

The DWS is designed to minimize the thermal effects on the discharge canal and Barnegat Bay
by thermally diluting the circulating waterl'rom the condenser with colder, ambient-temperature
water. Water is pumped from the intake canal through the six intake bays and discharged directly
into the discharge canal, where it mixes with and reduces the temperature of the heated effluent
from the CWS. A maximum bf two dilution pumps are operated at one time, but when ambient
water temperature exceeds 30.5°C, usually only one dilution pump is put into operation. The
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average intake, velocity for water in front of the DWS iiitake (with two pumps in operation) is
approximately 73 cm/sec. As expected, the average intake velocity with one DWS pump in
operation is notably less than 73 cm/sec.

The dimensions and structures at the CWS are nearly identical to those of the DWS. Several
differences are that the intake velocity at the DWS is much higher than at the CWS, and the
CWS has a vertical traveling screen to filter small organisms. The intakes at both the CWS and
DWS are screened by six sets of trash bars, which extend from the bottom of each intake bay to
several feet above the water (73 m high and 3.3 m wide). The depth at the intake bays are
approximately 4 to 6 meters deep. The trash. bars are 0,95 cmwide steel bars set on 7.5 cm
centers, and the openings between the trash bars are,6' 6 cma, wide., A trash rake assembly traverses
the entire width of the intake on rails; it contains a trash hopper which transports the material
removed from the bars to a debris container. Personnel cleaning the CWS and DWS intake trash
racks from June to October observe the trash, rak9..dujing th• cleaning operation so that the rake
may be stopped if a sea turtle is sighted. The 4qsh bar-s-are inspected at least once every four
hours (i.e., three times during each 12rhour wor*k hift), fromJune to October:to remove.debris
and to monitor potential sea. turtle takes. At the CWKS, 9rganisms smaller than,6.,6.cm travel
through the openings onto a traveling scrqeen system; where theyvare washed from the-screens, and
returned to the discharge canal on a slide system.. .At.the;D.W.,S,_ýa•I organisms travel with the
dilution water into the discharge canal.,

A floating debris/ice barrier is in place upstream of the CWS and DWS intake structures to divert
floating debris (e.g., wood, eelgrass, ice) away fro. the W.• intake and towards the DWS
intake. The barrier is intended to prevent excessiye amounts of debris or ice from accumulating
on the CWS traveling screen or trash bars. The wood floating. barrier extends 60 cm below the.
surface.

Both intakes have sea turtle retrieval/rescue equipment on site in the event of a sea turtle
impingement. At the CWS intake structure, a rescue sling suitable for lifting large, sea turtles (in.
excess of 20 kg) is present. Long-handled dip nets are present at the CWS and DWS intake
structures during June through October, and are suitable for retrieving the smaller turtles which"
are more likely to be found at the OCNGS. Both the rescue sling and the long-handled dip nets
are only adequate for retrieving turtles from the water surface or within about 1 meter of the
surface, as the use of either device requires that the sea turtle be visible from the surface.

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 direct and
indirect,effects of the OCNGS are'the intake of water.-into the CWS and .DWS from the south
fork of the FQrked Riv.er,,which causes a reversal • of normal flow, and the discharge of warmed
and chlorinated water into Oyster Creek,and Bameg a Bay. The discharge plume occupies
Oyster. Creek and extends-into a relatively large surface area of Barnegat Bay (estimated to be
less than 1.6 km in an east-west direction by 5.6 km-in a north-south direction, under all
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conditions). In general, elevated temperatures do not extend to the bottom of the Bay except in
the area immediately adjacent to the mouth of Oyster Creek. -

The action area for this consultation includes the intake areas of both the DWS and CWS intakes
at the OCNGS, the south-fork of Forked River, Oyster Creek, and the region where the thermal
plume extends into Barnegat Bay from Oyster Creek.:

LISTED SPECIES IN THE ACTION AREA
Several species of listed sea turtles under NMFS' jurisdiction occur in New Jersey waters and are
likely to occur in the action area. These species include the Northwest Atlantic Distinct
Population Segment (NWA DPS) of loggerhead sea turtles, and Kemp':s ridley and green sea.'
turtles. Hawksbill and leatherback sea turtles may also occur in New Jersey waters but, as
explained below, these species are not'likely to occur inrthe action area for this consultation.

Leatherback sea turtles are widely distributedthroughout the oceans of the world, and are found
in waters of theAtlantic, Pacific, Caribbean, and the Gulf of Mexico (Ernst and Barbour 1972).
In the U.S. Atlantic Ocean, leatherback'turtlesai'e found -in northeastern waters during the
warmer months. This species is found in coastal waters of the continental shelf and near the Gulf
Stream edge (Lutcavage 1996). Leatherbacks are predominantly a pelagic species and feed on
jellyfish, cnidarians and tunicates; leatherbacks will travel to nearshore areas when in-pursuit of
these prey species; . " ...... .-

Estimated to number approximately 115,A00 adult fermales globally in 1980 (Pritchard 1982) and.
only 34,500 by 1995 (Spotila et al. 1996), leatherback populations have been decimated
worldwide, not only by fishery related mortality but, at least historically, due to intense
exploitation of eggs on the beach (Ross 1979). The status of theleatherback population in the
Atlantic is difficult to assess since major nesting beaches occur over broad areas within tropical
waters outside the United States. Recent information suggests that Western Atlantic populations
declined from 18,800 nesting females in 1996 (Spotila et al., 1996) to 15,000 nesting females by
2000 (Spotila, pers. comm).

Leatherbacks have been documented in waters off New Jersey and have also been found stranded
on New Jersey coastal and estuarine beaches. Shoop and Kenney (1992) observed concentrations
of leatherbacks during the summer off the south shore of Long Island and off New Jersey,.
Leatherbacks in these waters are thought to be following their preferred jellyfish prey. This
aerial survey estimated the leatherback population for the northeastern U.S. at approximately
300-600 animals (from near Nova Scotia, Canada to Cape Hatteras,'North Carolina).

The only direct access to Barnegat Bay from the Atlantic Ocean is through a single, narrow; inlet,
approximately 300 m wide. While-leatherbacks could enter Barnegat. Bay, it is improbable given.
that this species is rarelyfound in inshore waters: Furthermore, given this species' distribution
and migratory and foraging.patterns, it is also unlikely that this species will travel through the
navigation channels to reach the OCNGS' No leatherback sea turtles have been observed in
Barnegat Bay or at OCNGS. As a result, NMFS has determined that leatherback sea turtles are

12



not likely to occur in the action area for this consultation. As such, this species will not be
considered further in this Opinion.

The hawksbill sea turtle is relatively uncommon in the waters of the continental United States.
Hawksbills prefer coral reefs, such as those found in the Caribbean and Central America.
Hawksbills feed primarily on a wide variety of sponges but also consume bryozoans,
coelenterates, and mollusks. The Culebra Archipelago of Puerto Rico contains especially
important foraging habitat for hawksbills. Nesting areas in the western North Atlantic include
Puerto Rico and the Virgin Islands.

There are accounts of hawksbills'in south Florida and a number are encountered in Texas each
year. Most of the Texas records report small turtles, probably in the 1-2 year class range. Many
of the captures or strandings that are reportedare of individuals in an unhealthy or injured
condition. The lack of sponge-covered reefs and the cold winters in the northern Gulf of Mexico
probably prevent hawksbills. from establishing a, yi~al|epopulation:in this area. In the nQrth .

Atlantic, small hawksbills have stranded as, far., no~h as s pe Cod, Massachusetts. However,
many of tsese .trandings, were observed after. hurricape•ý ,r ;offshore storms..

While hawksbills have occasiQna.!ly:bpeen found in.porthern Mid-Atlantic waters, it is improbable
thatthis species: will be present, in. the action areagiyqeri1Sdistribution, and migratory and
foraging patterns. No hawksbill sea turtles have been observed in Barnegat Bay. or. at OCNGS.
As a result, NMFS has determined that hawksbill sea turtles are not likely to occur in the action
area for this consultation., As: such; Ahis speci.esw.lwiJnot, be considered further in this Opinion.

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 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; NMFS 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), and green sea turtle (NMFS and USFWS 199,1, 1998b).

2010 BP Deepwateil-.orfion Oil•Spill

The April 20, 2010, explosion of the Deepwater Horizon oil rig affected sea turtles in the Gulf of
Mexico.. There ,s, an on-going assessment of-the long-t~erm .effects of the spill on Gulf of Mexico
marine life, -including sea turtle populations:,;Followingthe 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 ;wer ,often coated in. oil and/or
had ingested oil. Approximately 536 live adult and.juvenie.,sea turtles were. recovered from the
Gulf and brought into rehabilitation centers; of these.,.456 were visibly.oiled (these and the.
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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 wererelocated 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 envirommental 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.. -

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'; Bowen2003;'
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).
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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
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 indicati'ig, 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, ltggerhead.DPSs.have the potential to .decline in
the foreseeable future.: Based on the .t)hreat matrix analysi, s.the potential for future decline was
reported as greatest for the North Indian Ocean, NqrthWest Atlantic Ocean, ,Northeast Atlantic,
Ocean, Mediterranean Sea, and Sout.h,Atlantic Ocean.PSs (Conant et al. 2009)., The BRT

concluded that the North Pacific Ocean, South PacificiOqan,?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.:fu.ture..

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 proposed to 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,
2 0 1 1.... • . .... :

On September 22, 201 l,NMFS and USFWS. issued- a,final rule,(76 FR 58868), determiningthat
the loggerhead sea turtle is composed of nine DPSs (as.defined in Conant et al., 2009) that. -
constitutespecies that may be listed as threatenqd.or endangered underthe 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
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Indian Ocean). Note that the Northwest Atlantic Ocean (NWA) DPS and the Southeast Indo-
Pacific Ocean DPS were original 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 population appears to be stabilizing, and substantial conservation efforts
are underway to address threats. This final listing rule became effective on October 25,2011.

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'ftture rulemaking.:
Information from the public related to tlhe 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 6tcurs in the action area:.

Presence of loggerhead sea turtles in the'action area
The effects of this proposed action are only experienced within New Jersey state waters. NMFS
has considered the available information:orn the distribution of the 9 DPSs to determine the origin
of any loggerhead sea turtles thatmay 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 600 N latitude, and west of 400 W longitude; Northeast Atlantic Ocean-
(NEA) DPS - north of the equator, south of 600 N latitude, east of 40' W longitude, and west of
50 36' W longitude; South Atlantic DPS - south of the equator, north of 600 S latitude, west of
20' E longitude, and east of 600 W longitude; Mediterranean DPS - the Mediterranean. Sea east
of 50 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, Monz6n-Argiiello 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 turtles in US Atlantic coastal " : ,
waters. A re-analysis of the data by the Atlantic loggerhead Turtle Expert Working Group has .
found that that it is unlikelythat U.S. fishing fleets are interacting with citherthe Northeast,
Atlantic loggerhead DPS or the Mediterranean loggerhead DPS (Peter D.utton, 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
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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.

In the western Atlantic, waters as far.north as. 4.1 N to. 420 N. latitude are used for foraging by,
juveniles, as well as adults.(Shoop, 1.987; ShoQp andKenney 1992; Ehrhart et al. 2003; Mitchell
et al. 2003). In U.S. Atlantic waters, loggerheads o.ommonly pccur throughout the inner.
continental, shelf from Florida to CapeCod, Mzassachusetts. and,'in the Gulf of Mexico.from
Florida to Texas, although their presence yaries 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,30OG,, but water temperatures >11 IC are most favorable..
(Shoop. and. Kenney 1992; Epperly et al, 1995b). .,The presenceqofloggerhead sea turtles, in U.S.
Atlantic ýwaters 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 bottomdepths rangingiftom .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 Offihore of North Carolina, particularly offof 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. 1,995b). - ,

Recent studies have established that the loggerhead'Slife. history is more complex than
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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
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 highlights the key life
history parameters for loggerheads nesting in the United States.
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Table 3. Typical values of life history parameters for loggerheads nesting in the U.S.

Life Historv Parameter Data

Clutch size 100-126 eggs.

Eea incubation duration (varies depending on timeof year 7 3

and latitude)

Pivotal temperature (incubation temperature thai produces an 29.0VC 5

-equal nuimber of males and females)

Nest productivity (emerged hatchlings/total eggs) x 100 •5 , •
(varies depending oni site specific factors)

Clutch frequency (nuniber of nests!feniale/season) 3-5.5 nests7

Intemesting interival (numnber of days between successive ..
nests within a season) . . 2-15 days

Juvenile (<87 cm CCL) sex ratio . . 65-70% female4

Remigration interval (number of.yea.'s.benieen successiv'e; ,, . yea.s 9

nesting migrations)
Nestin2gseason - .. ." late April-early Septeiiiber.

Hatching season .'ate Juine-arly November

Age at sexual maturity 32-35 years10

Life span :-57 years1

Dodd 1988.
Dodd and Mackinnon (1999., 2000. 2001. 2002. 2003. 2004).

- Blair Witherington. FFWCC. personal conununication, 2006 (infornation based on nests
monitored throunhout Florida beaches in 2005, n=865).
National Marine Fisheries Service (2001): Allen Foley, FFWCC, personal communication,
2005.

s Mrosovsk-y (1988).
6 Blair Witherington, FFWCC. personal conununication, 2006 (information based on nests

monitored thrloughout Florida beaches in 2005. n=-1,680).
• Murphy and Hopkins (1984); Frazer and Richardson (1985); Elhhart. unpublished data;

Hawkes et al. 2005: Scott 2006: Tony Tucker. Mote Marine Laboratory. personal
comnmunication, 2008.

8 Caldwell (1962). Dodd (1988).
9 Richardson et al. (1978); Bjomdal etal. (1983); Ehrhaml. unpublished data.
10 Melissa Snover. NMFS. personal conmilmication, 2005; see Table Al -6.
it Dahlen et al. (2000).

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
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Atlantic, divided geographically as follows: (1) a northern group of nesting females that nest
from North Carolina to northeast Florida at about 290 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 Yucatdn group of nesting females that nest on beaches
of the eastern Yucatdn 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 NorthwestAtlantic h~sting 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 particulararea, while males provide an avenue of gene flow
between nesting groups by mating withfemale's that originate from different nesting groups
(Bowen 2003; Bowen et ql. 2005). The'extent of such geneflow,'.however, is unciear (Shamblin
2007).

The lack of genetic structure irnakes it difficult to designate specific boundries for the nesting
subpopulations based on genetic differenrcs, alone. Thei'efore, the Loggerhead Recovery Team
recently used a combination of geographic disiribution, of nesting densities,: geographic.
separation, and geopolitical boundaries, in: additionto genetic differences, to reassess the
designation of these subpopulations to identify'recdvery units in the 2008 recovery plan.;

In the 2008 recovery plan, the LoggerheadRecovery 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 1bggerhed .
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
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time. Since 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. froqmr2 -20 ! 0the 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 datapresented in the Recovery Plan (through
2008) is described below, witil updated trend jnforrnation, through.2010 for two recovery units.

From the beginning of standardized index surveys ,in 1989,Vntil 1998, the PFRU, the largest,
nesting assemblage in the NorthwestAtlantic by an order qf magnitude, had a significant increase
in the number of nests. However, from 1998 through 20.08,,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% CI:.,-42% to-5%; NMF.:and-USFWS 2008),. With the addition of
nesting data.through 20.10, theý nesting trend for. the PFR. doqe ,not show a nesting decline
statisticallydifferent from~zero (76 FR 58868, Sept.embero22, 2,01,1).. 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 USF.WS 2008)., Te 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 ihe 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 initiated in
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 goup 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
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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 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, Yucatdn, 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 Yucatdn 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 studiesof 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 nestinig groups; primarily from the nearby nesting beaches. of southern Florida, as well as
the northern Florida to North Carolina beaches, and finally from. the beaches.of the Yucatdn
Peninsula, Mexico (Rankin -Baransky el al. 2001; Witzell et at'. 2002; Bass et al. .2004; Bowen et
al. 2004).. The contribution of these three nesting assemb!ages varies somewhat among the
foraging habitats and age classes, surveyed along the east coast. The distribution is not random'
and bears a significant relationship 1o th'-prox'iinity 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
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given differences in sampling methodology (Maier et al. 2004). A comparison of catch rates for
sea turtles inmpound 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 inthe 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, theretwas no discernible trend in loggerhead abundance during the 24-year
time period of the study.(1982-2006) (Ehrhart el 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 20,02-2004 in.,,omparison to the period 1987-1992, -
with only two loggerheads (of a total 54 turtles),obsey,,ed.captured in pound net. gear:during the
period 2002-2004. This is in contrast to.:the previous decadte'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; nt gepir-.iw.New York through 2007,:although two
were found -cold-stunned on Long Island bay beaches in, thqe, fall of 2007 .(Memo to .the File, L.
Lankshear, December 2007). Potential explanations ffQrhjs. decline,.includemaj or shifts in .
loggerhead foraging areas and/or increased mortality in p -agicor: early benthi c stage/age classes
(Morreale et al. 2005)... Using aerial. surveys, Mantsfield (2•0.06) 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 pointpredicting the futurepopulations or population,
trajectoriesof loggerhead sea turtles with precision isyery uncertain; - It should also be noted that
additional analyses are underway which will incorporate, any newly available information.
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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 presenited in.NMFS NEFSC
(2011), the 2010 survey found a preiiminary total surface abundance ektimate 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 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 201.1). The estimate increases to approximately 801,000 (inter-quartile
range of 52l1,,000-1i,111,000) when based on knovwn.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-Atlanti6.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 observ'ed duringthe aerial surveys conducted in the summer of 2010
in the more northern: zone encompassing GeorgesBank, Cape Cod Bay, and the Gulfof
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-stumming, 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
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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 Souid National Wildlife Refuges),,
other areas along thesel 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.. .1.

Loggerheads. are affected by: a, completely different, set.,of anthropogenic threats in thpe manne,.
environment.: These. include oil. and gas. exploration,.coast 1 development, and transportation;
marine pollution; underwater explosions;1 hoppey drqdigi; _offshore; artificial. lighting; power:
plant entrainment and/orimrpingempetat; entangleme.ft imdebris; ingestion ofmarine .debris;-
marina and dock construction and opera~ion,;. boat. collisiops;.ppoaching;,and fishery,i.rteractions.

A 1990 National. Research ,Council (NR). report- conclqd~ed: that for juve.iles, subadults, and..
breeders in coastal waters, the most. important:source ofi ,gnaa.noausedmorality in.U,S. Atlantic

waters was fisheryinteractions..The sizes and,reproduqti.vN alueso.of sea.turtles taken by
fisheries vary. significantly, depending on the: locatipn .and.easo. •ofthe -fishery, and size-..
selectivity resulting from geariqharacteristies., ,Th.r.e.fore;!ijtis possible for. fisheries that interact
with fewer, more reproductively valuable turtles to-have agreater detrimental _effecton 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 neri.tic .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. ........

Of the many fisheries known 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, accounting for an estimated 5,000 to 50,000.
loggerhead deaths each year (NRC 1990). Significant changes to the South Atlantic and Gulf of
Mexico shrimp fisheries have occurred since 19.90, 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.
(Epperlyh and Teas,2002; NMFS.20.02a; Lewisoniet~al. 2-003).. ,The current section 7 consultation
on the U,.S. South .Atlantic, and;Gulf Qf 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 beinglethal (NMFS,,2002a).,
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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 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 therecovery 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 leggerhead
bycatch in U.S. Mid-Atlantic bottem-otte& 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 ...
201 la).. Northeast-Fisheries Observer.Program data from 1994-2008 were u1sed to develop a
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%CI=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 (2011 b) found that latitude, depth and
SST were associated with the interaction rate, with the rates being highest south of 370 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=0.23i 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 chainmats (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*
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average annual, number of observable interactions was estimated to be 20 hard-shelled sea turtles
(CV = 0.48, 95% CI:: 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. 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 gilinet 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% CI over the 12-year period: 234.to.504).,, Bycatcph.-rates ,were correlated with. latitude, sea
surface temperature, andmesh size. The highest .preicted bycatch rates occurred in warm waters
of the southern Mid-Atlantic in large-mesh gillnets'(Muray.2009a).:

The U.S. tuna and swordfish. longline fisheries, that ,are mpnaged under the Highly Migratory.
Species (HMS) FMP are estimated to capture: 1,905 .qggerheads.(no morethan .339 mortalities)
for each 3-year period, starting in 2007 (NMFS:2004a)..,.NM.FS has mandated gear changes for
the HMS fishery to-reduce sea turtle bycatch and the-likelihood ofideath from those incidental..
takes that would still occur.(Garrison and Stokes 2010)1. h. .201.0, there were 40 observed
interactions between loggerhead sea turtles and longline gear. used in the HMS fishery (Garrison
and Stokes 201 la, 201 1b). 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% CI: 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 thosein 2006 and 2007 and is consistent with
historical averages.since 2001 (Garrison and Stokes;201 0). 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 fisheries :in 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 collisions), but quantitative estimates are unavailable.

The most recent Recovery Plan for loggerhead. sea turtles as well as the 2009 Status Review.
Report identifies global climate change as a threat to loggerhead sea turtles. However, trying to
assess the likely effects of climate change on loggerhead sea turtles is extremely difficult given.:
the uncertainty in all climate, change modelsi and the difficulty in determining the likely rate of
temperature increases and the scope and scale of.anyaccompanying habitat effects. Additionally,
no significant climate change-related impacts to loggerhead sea turtle-populations have been
observed to date. Over the long-term, climate change related impacts are expected to influence
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biological trajectories on a century scale (Parmesan and Yohe 2003). As noted in the 2009 Status
Review (Conant et al. 2009), impacts from global climate change induced by human activities
are likely to become more apparent in future years (Intergovernmental Panel on Climate Change
(IPCC) 2007). Climate change related increasing temperatures, sea level rise, changes in ocean
productivity, and increased frequency of storm events may affect loggerhead sea turtles.

Increasing temperatures are expected to result in rising sea levels (Titus and Narayanan 1995 in
Conant et al. 2009), which could result in increased erosion rates along nesting beaches. Sea
level rise could result in the inundationof nesting sites and decrease available nesting habitat
(Daniels et al, 1993; Fish et al. 2005; Baker:et al. 2006). The BRT noted that the loss of habitat
as a result of climate change could be accelerated due to a combination of other environmental
and oceanographic changes such as an increase in the frequency of storms and/or changes in
prevailing currents, both of which could lead to increased beach loss via erosion (Antonelis et al.
2006; Baker et al.: 2006; both in Conant et al., 2009). Along developed coastlines, and especially
in areas where erosion-control structures have been constructed to limit shoreline movement;
rising sea le0els may cause severe effects 0i nesting femndles and'their eggs as nesting females
may deposit eggs seaward of the erosion controll.structures potentially subjecting them to
repeated tidal inundation.: However, if global temperatures increase and there isa range shift
northwards, beaches not currently used for nesting may become available for loggerhead sea
turtles, which may offset some loss of acdessibility to beaches in the southern portions of the
range.

Climate change has the potential to result in changes at nesting beaches that may affect*.
loggerhead sex ratios. Loggerhead sea turtles exhibit temperature-dependent sex determination.
Rapidly increasing global temperatures may result in warmer incubation temperatures and highly
female-biased sex ratios (e.g., Glen and Mrosovsky 2004; Hawkes et al. 2009); however, to the
extent that nesting can occur at beaches further north where sand temperatures are not as warm,
these effects may.be partially offset. The BRT specifically identified climate change asa threat
to loggerhead sea turtles in the neritic/oceanic zone where climate change may result in .future
trophic changes, thus impacting loggerhead prey abundance and/or distribution. In the threats
matrix analysis, climate change was considered for oceanic juveniles and adults and
eggs/hatchlings. The report states that for oceanic juveniles and adults, "although the effect of
trophic level change from.. .climate change.. .is unknown it is believed to be very low." For
eggs/hatchlings the report states that total mortality from anthropogenic causes, including sea
level rise resulting from climate change, is believed to be low relative to the entire life stage.
However, only limited data are available on past trends related to climate effects on loggerhead -
sea turtles; current scientific methods are not able to reliably predict the future magnitude of
climate change, associated impacts, whether and to what extent some impacts will offset others,
or, the adaptive capacity of this species.

However, Van Houtan and Halley (2011) recently-developed climate based models to investigate
loggerhead nesting (considering juvenile recruitment and breeding remigration) in the North
Pacific and Northwest-Atlantic. Thesemodels found that climate conditions/oceanographic •
influences explain loggerhead nesting variability, with climate models alone explaining an:
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average 60% (range 1 8%-88%) of the observed nesting changes over the past several decades. In
terms of future nesting projections, modeled climate data show a future positive trend for Florida
nesting, with increases through 2040 as a result of the Atlantic Multidecadal Oscillation signal.

While there is a reasonable degree of certainty.that certain climate change related effects will be.
experienced globally (e.g., rising temperatures and changes in precipitation patterns), due to a
lack of scientific data, the specific effects .to sea turtles resulting from climate change are not
predictable or.quantifiable at this time (Hawkes et al. 2009): However, given this uncertainty
and the likely rate of change associated with climate impacts (i.e., the century scale),. it is unlikely
that climate related impacts will have a significant effeqt, on the status of loggerhead sea turtles.
over the temporal scale of the proposed action (i.e., through_ April 2029).

Summary of Status for Loggerhead Sea Turtles .. . .

Loggerheads are a long-lived species and. reach sexual maturityrelatively late at'around 32-35.
years in the Northwest Atlantic (NMFS and USFWWS. 2.0.0.The spp.eies continues,to be affected
by many .factors occurring on nesting.beaches.and. the.water. These include poaching, habitat
loss, and nesting predation that affects eggs;, hatchlings, and nesting females on land, as well as
fishery interactions, yess.elintractions, ma..rinepollution. anr.d non-fishery (e~g., dredging)
operations affecting. all.s.exes and age classes in the waterffNRC 19:90.; NMFS and USFWS
2007a, 2008).. As a result, loggerheads still face manyof 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 EWS 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 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 hatchl'ing output:will result in depressed
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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 zero for 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. •

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
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
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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 do.wn 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 etal..1995a,
1995b; Musick and Limpus 199.7). - .

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 (TEWG 2000). Since the mid-I 980s, 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.201.1). .

. .. .. • .,.

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
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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 events
vary 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 exploitationof 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. 20.11).
Following World. War II, there was a substantial increase in the number of trawl vessels,
particularly shrimptrawlers, in the Gulf of:Mexic0 where:adult Kemp's ridleysea 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 useof turtle excluder de'vices (TEDs): As described above, there is lengthy
regulatory history with regard to the use ofTEDs in the 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 anmually 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, this
species is also affected by other sources of anthropogenic impact (fishery and non-fishery
related), similar tothose 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 monk-fish 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 onlya 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 washed- ashore.
The NMFS Northeast Fisheries Science Center also documented 14 Kemp's ridleys entangled ,in
or impinged on Virginia pound net leaders fromi 2002-2005. Note that bycatch estimates for t
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.
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The recovery plan for Kemp's ridley sea turtles (NMFS et al. 2011) identifies climate change, as a
threat; however, as with the other species discussed above, no significant climate change-related,
impacts to Kemp's ridley sea turtles have been observed to date. Atmospheric warming could
cause habitat alteration which may change food resources such as crabs and other invertebrates.
It may increase hurricane activity, leading to an increase in debris in nearshore and offshore
waters, which may result in an increase in entanglement, ingestion, or drowning. In addition,
increased hurricane activity may cause damage. to nesting beaches or inundate nests with sea
water. Atmospheric. warming may change convergence zones, currents and other oceanographic.
features that are relevant to Kemp's ridleys, as well as change rain regimes and levels of.
nearshore runoff.
Considering that the Kemp's ridley has.temperature-dependent sex. determination (Wibbels 2003)

and the vast majority of the nesting range -is restricted to the State of Tamaulipas, Mexico,global
warming could potentially shift population,$ex, ratios towards females and thus change the,
reproductive ecology of this species, :A; female:bias ii,, pesumed:to increase egg production,
(assuming that the availability of.males.doesnot become ailimiting factor) (Coyne and Landry,
2007) and increase the rate of recovery; however, it iis unknownat what point the percentage of
males may become insufficient.to facilitate. maximum, fertilization rates in a population,. If-males
become a limiting~factor in the reproductive ecology ofthe: .K. ep's~ridly, then reproductive.
output: in the population. could decrease (Coyne 2000) .Low gumbers of males could also result
in thelosS of genetic.diversity within a population; howeveyr there jis currently no evidence that
this is a problem in the Kemp's ridley',population (NMF8 et al.12QI 1).i Models (Davenport 1997,
Hulin and Guillon 2007, Hawkes et al. 2007, all referenced-in NMFS et al. 201.1) predict very
long-term reductions in fertility in sea turtles due to climate change, but due to the, relatively. long
life cycle of sea turtles, reductions may not be seen until 30 to 50 years in the future.

Another potential impact from global climate change is sea level rise, which may result in
increased beach erosion at nesting sites. Beach erosion may be accelerated due to a combination
of other environmental and oceanographic changes such as an increase in the frequency of storms
and/or changes in prevailing currents. In the case of the Kemp's ridley where most of the critical
nesting beaches are undeveloped, beaches may shift landward and still be available for nesting.
The Padre Island National Seashore (PALS) shoreline is accreting, unlike much of the Texas
coast, and with nesting increasing and the sand temperatures slightly cooler than at Rancho
Nuevo, PAIS could become an increasingly important source of males for the population.

As with the other sea turtle species discussed in this section, while there is a reasonable degree of
certainty that certain climate change related effects will be experienced globally (e.g., rising-
temperatures and changes~in precipitation patterns),: due to a lack of scientific data, the specific.
effects of climate change on this species are.not predictable.or quantifiable at this time (Hawkes
et al. 2009). However, given the likely, rate of change associated with climate impacts (i.e., the
century scale), it is unlikelythat climate change will have, a. signi~ficant.effect on the. status of
Kemp'sridley sea turtles over the temporal scale of the proposed action (i; e., through April
2029).
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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 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, fishe.-y mor.tality accounts for a large proportion of annual
human-caused mortality outside the nesting beachesý 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 (2007c) determined that Kemp's
ridley sea turtles 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.

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 (NMFS and USFWS I 998b). 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 (NMFS and USFWS 2007d). In
the central Pacific, nesting occurs on French.Frigate Shoals, Hawaii, 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
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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 (Cliffion et al. 1982; NMFS and USFWS 2007d). The PacificMexico 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 turtle& in.the Indian Ocean. One of the. largest
nesting sites for. green sea turtles worldwide oceurs!9pthelbeaches of Oman where an estimated
20,000 green seaturtles nest annually (Hirth: 1997;. Ferreira-,etal., 2003). Based on areview 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:demonstratedi.further :declines in the more recent
past, only the Comoros Island Index Site in the we stern.Ind'an Ocean showed evidenceof
increased nesting (Seminoff 2004). i

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/Israel, 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 in1 991,
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 41890,. 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).;
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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 b~tween 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 26-50 years (Balazs 1982; Frazer and
Ehrhart 1985; Selninoff 2004)..: As iS the case with theother seaturtle species- described above,-
adult females may inest multiple times in:a season- (average 3 nests/season with approximately
100 eggs/nest) and typically do; not nesot-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 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) Yucathn 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 Ayes
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
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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 I 970s 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 Yucatdn, 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:,wasalso evaluated in the 5-year.review
(NMFS and USFWS 2007d). The pattern of green sea turtle nesting shows biennial peaks in
abundance, with a generallypositive trend since establishmeprtlof the Floridaindex beach surveys
in 1989. This trend is perhaps due, to increased. protectji.q• legislation throughout the..,Caribbean
(Meylan et al. 1995), as well as protections in Floyida~and throughout. the Unjted States (NMFS
and.JSFWS 2007d). T

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). ýMpst nestipg occurs .aong the east coast of Florida, but occasional nesting has
been documented, along the, Gulf coast of Florida, at ,Southl est Florida beaches, as well as the
beachgs.in the,.Florida' Panhandle .(Meylan et aL. 1995).,c :M ,errcenty,,gree 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 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 beca.u.se gren sea turtles spend a shorter timein..oceanic waters and as, older juveniles occur.
on shallow -seagrass! pastures .(where benthic. trawling is ,un.!.ikely),.they avoid high mortalities in -
pelagic longline and benthic trawl fisheries.%, Although the relatiyely~low number of observed,...
green sea turtle captures makes it difficult to estimate bycatch, rates and annual take leyels, 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) also lists five observed
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captures of green turtle in Mid-Atlantic sink gillnet gear between 1995 and 2006. 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).

The five year status review for green sea turtles (NMFS and USFWS 2007d) notes that global
climate change is affecting green sea turtles and is likely to continue to be a threat. There is an
increasing female bias in the sex ratio of green turtle hatchlings.; While this is partly attributable
to imperfect egg hatchery practices, global climate change is also implicated as a likely cause as
warmer sand temperatures at nesting beaches are likely to result, in the production of more female
embryos. At least one nesting site, Ascension Island, has had an increase in mean sand
temperature in recent years (Hays et al. 2003 in NMFS and USFWS 2007d). Climate change
may also impact nesting beaches through sea level rise which may reduce the availability of,
nesting habitat and increase the risk of nest inundation. Loss of appropriate nesting habitat may
also be accelerated by a combination of other environmental and oceanographic changes, such. as
an increase in the frequency of storms and/or changes in prevailing currents, both of which could
lead to increased beach loss via erosion., Oceanic changes related to rising water temperatures
could result in changes in the abundance and distribution of the primary food sources of green
sea turtles, which in turn could result in changes in behavior and distribution of this species. .
Seagrass habitats- may suffer from decreased. productivity and/or increased stress' due to, sea level
rise, as well as salinity and temperature changes;(Short and Neckles 1999; Duarte 2002).

As noted above, the increasing female bias in green sea turtle hatchlings is thought to be at least
partially linked to increases in temperatures at nesting beaches. However, due to a lack of
scientific:data, the specific future effects of climate change on green sea turtles species are not,
predictable or quantifiable to any degree at this time (Hawkes et al. 2009). For example,
information is not available to predict the extent and rate to which sand temperatures at the
nesting beaches used by green sea turtles may increase over the temporal scale of the proposed
action- (i.e., through April 2029) and the extent to which green sea turtles may be able to cope
with this change by selecting cooler areas of the beach or shifting their nesting distribution to
other beaches at which increases in sand temperature may not be experienced.

Summary of Status of Green Sea Turtles
A review of 32 Index Sites2 distributed globally revealed a 48-67% decline in the number of
mature females nesting annually over the last three generations 3 (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 and USFWS 2007d). Of the 23 threatened nesting groups assessed in that report

2 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.

3 Generation times ranged from 35.5 years to 49.5 years for the assessment depending on the Index Beach site
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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, cautiqn is urged regarding the status for any of
the nesting groups since no area-has a dataset spanning a fuh.,green sea turtle generation (NMFS
and USFWS 2007d).

I,. . . '' .•. t ."' ' p. .

Seminoff (2004) and NMFS.and USFWS (2007d)miade comparable conclusions with-regard to
nesting for four nesting. sites in the westernmAtlantic. th~t indicate sea turtle abundance is..
increasing in the Atlantic Oceanu. Each :also. conclude-d .that. nesting at Tortuguero, Cos~ta Rica
represented the most important.nesting area for green; sea turtles in the westernAtlantic:and that
nestinghad increased markedly since: the 1970s (Semilnoff 2004, NMFS and USFWS. 2007d).

However, the 5-year review also noted that thefTortugu¢onesting stock continued to be affected
by ongoing, directed take at their primary foraging areajin 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 othersea 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, NMFS and 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).

ENVIRONMENTAL BASELINE
Environmental baselines for biological opinions include the past and present impacts of all state,
federal or private actions and. other human activities in.the action area, the anticipated impacts of
all proposed federal. projects in the action area that have already undergone formal or early,,
Section 7 consultation, and the impact of state or private actions that are contemporaneous with,
the consudtation in process (50 CFR 402.02).. The environmental baseline for this Opinion.
includes the effects of several activities that may affect the survival and recovery of the listed
species in the action area.,.

Federal Actions that have Undergone Formal or Early Section 7 Consultation
The only'project within the action area that has been subject to formal section 7 consultation has'
been the operation of the OCNGS. Details of these previous consultations were noted in the
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Background section (see page 1). The impact of the historical operation of the OCNGS on listed
sea turtles is detailed below.

Impacts of the Historical Operation of the OCNGS
As noted above, the OCGNS was constructed in the 1960s and began generating power in 1969.
No sea turtles were observed at the facility until 1992. However, between 1969 and 1992 there
was no directed attempt to document sea turtles at the facility and the frequency and efficiency of
monitoring the intakes prior to 1992 has not been determined. Since 1992 there have been a total
of 69 recorded takes at the OCNGS (see Table 1 and Figures 1 and 2 above, Table 2 below and
Appendix 1 for details).

Between June 1992 and July 1994, 9 sea turtle impingements occurred at the OCNGS intake
trash bars, including 5 loggerheads (1 recapture) and 4 Kemp's ridleys. Three of the loggerheads
and 1 of the Kemp's ridleys were recovered alive. The remaining turtles were recovered dead
from the intake trash bars. - Of the 5 dead seaturtles, 3 were necropsied. Necropsy results for 2
of the 3 sea turtles indicated that they had died prior to becoming impinged at the intakes (1
loggerhead, 1 Kemp's ridley), while the remaining turtle, a Kemp's ridley, likely drowned at the
intakes. Of the 2 sea turtles thatwere not necropsied, 1 of them'displayed signs of injury or
decomposition that indicated it may have :died prior to becoming impinged'on the intakes.

There were no sea turtle takes observed in 1995 or 1996. One Kemp's ridley turtle was lethally
taken in 1997. No necropsy was completed for this turtle; however, the lack of significant,
injuries or signs of decomposition indicite it likely died at the intakes. In 1998, one loggerhead'
was recovered alive.

Between 1999 and 2006, a'total of 30 sea turtle impingements have been documented at the
OCNGS intake structures. Of these 30 turtles, (22 Kemp's ridley, 4 loggerheads, and 4 green),
21 of the turtles were recovered alive. Of the 9 dead sea turtles (8 Kemp's, I green), necropsy
results are available for 3 Kemp's ridleys. Necropsy results indicate that 1 of the turtles likely
died from drowning at the intakes while the other two sea turtles were likely dead prior to
becoming impinged on the intakes. Of the remaining 6 dead sea turtles, only I of them had
wounds which indicated it may have died prior to becoming impinged at the intakes. Between
2007 and 2010, a total of 28 sea turtles were recovered from the OCNGS intake structures. Of
these 28 turtles (23 Kemp's, 1 loggerhead, and 4 green), 22 were recovered alive. Ofthe six
dead turtles, necropsy results indicate that 3 likely died by drowning at the intakes, 2 were likely
dead prior to impingement and 1 had an unknown cause of death.

In summary, there have been 69 total observed sea turtles at the OCNGS intakes since 1969,
including 50 Kemp's ridleys, 11 loggerheads (which includes 1Frecapture), and 8 greens. These
numbers include 21 dead sea turtles (18 Kemp's,. 1 green, 2 loggerheads): that have been removed
from the intakes at OCNGS since 1992. Based on the best available information, at least 12 (11
Kemps, 1 green) of the 21 dead sea turtles likely died from drowning or suffocation at the
intakes. No cause of death was able to be identified for two of the turtles captured at OCNGS; 7
turtles likely died prior to impingement at the intakes; however, the lack of necropsy information
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for several of these turtles makes this conclusion somewhat speculative.

Since 1992, the number of sea turtles collected at the OCNGS intakes annually has ranged from
zero (1995 and 1996) to a maximum of 11 in 2009. The number of loggerheads at OCNGS has
ranged from zero to 3 (1992), the number of Kemp's ridley annual takes has been from zero to 10
(2009), and, the number of green sea turtles collected annually on the intakes ranged from zero to
3 (2010). The number of mortalities has been as high of 4 in 2009, while in most other years. it.
has been I or zero (with the exception of 2.004 (3 Kemp's), 2001 (2 Kemp's) and 1994 (2
Kemp's and 1 loggerhead).,

The best available information indicates that the operation of OCNGS has had an effect on sea
turtles in the action area. In addition to causing the death of at least 12 sea turtles since .1992, it
has caused injury to nearly all the other live sea turtles. captured at the facility (76 total) and has
disrupted the migratory movements of these~turtles. These turtles have also been subjected to the
stress of removal from the water and transfer to a;rehabilitation facility.
Contaminants and Water Quality . .. . . *.,

Point source discharges (i.e., municipal wastewater, industrial or. power plant cooling water or
waste water) and compounds associated with discharges (i.e,, metals, dioxins, dissolved solids,
phenols, and hydrocarbons) contribute to poor water quality and may also impact the health of
sea turtle populations.

Sources of-contamination in the action area. include atmospheric loading of pollutants,
stermwater runoff from coastal development, groundwater discharges,, and industrial
development. Chemical contaminants may occur in the action area largely as a result of nonpoint
source pollution. The Barnegat Bay Estuary Program has data on trace metals and radionuclides
in the Barnegat Bay, but other toxic chemical contaminants may also occur in the action area
including halogenated hydrocarbons and polycyclic aromatic hydrocarbons (PAHs). The
Barnegat Bay estuary may be more susceptible to toxic chemical contaminants than may other
estuaries because of its limited dilution capacity and flushing rate (Barnegat Bay Estuary.
Program 2001).

While the effects of contaminants on turtles are relatively unclear, pollutants may.also make sea
turtles more susceptible to disease by weakening their immune systems. Chemical contaminants
may also have an effect on sea turtle reproduction and survival. Pollution may also be linked to
the-fibropapilloma virus that kills many turtles each year (NMFS 1997). If pollution is not the.
causal agent, it may make sea turtles more susceptible to disease by weakening their immune
systems.

Excessive turbidity due to coastal development and/or, construction sites could influence sea
turtle foraging ability. Turtles are not very easily affected by changes in water quality or
increased, suspended sediments, but if these alterations make habitat less suitable for turtles and
hinder their capability. to forage, eventually they would tend .to leave or avoid these less desirable
areas (Ruben and Morreale 1999). .
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Approximately 28% of the Barnegat Bay watershed is developed (residential, commercial,
industrial, and institutional), while 46% is forested land. Barnegat Bay supports a'thriving tourist
industry, with boating, fishing, swimming, and hunting being top recreational activities. The
developed land around the Bay may contribute to marine pollution which may in turn impact sea
turtles. Marine debris (e.g., discarded fishing line or lines from boats) can entangle turtles in the
water and drown them. Turtles commonly ingest plastic or mistake debris for food.

Private and Commercial Vessel Operations
Private and commercial vessels operate in the action area and have the potential to interact with
sea turtles. An unknown number of private recreational boaters frequent coastal waters. These
activities have the potential to result in lethal (through entanglement orboat strike) or non-lethal
(through harassment) takes of listed species that could prevent or slow -a species' recovery.
Collisions with vessels, from both commercial and recreational sources, is a potential contributor
to sea turtle mortality in the action area. Fifty to 500 loggerheads and 5 to 50 Kemp's ridley
turtles are estimated to be killed by vessel traffic per year in the U.S. (National Research Council
1990). Although some of these strikes may be post-mortem, the data show that vessel traffic is a
substantial cause of sea turtle mortality. The Intracoastal Waterway traverses the length of:
Barnegat Bay, arid numerous recreational boaters and commercial fishing boats travel this
waterway. The Intracoastal Waterwayis'maintained at a depth of approximately 2 meters by the
Army- Corps of Engineers, but thegreatest depths in Barnegat Bay of 3 to 4 meters occur along
this area. Vessel traffic occurs in the action area, specifically in the thermal plume region that
extends from Oyster Creek into tBarnegat Bay; As turtles may be in the area where high vessel
traffic occurs, the potential exists for collisions with vessels transiting from within the action area
into the main waters of Barnegat Bay. At least 3. of the sea turtles impinged at OCNGS likely -

died due to injuries sustained from propeller wounds and/or a boat strike prior to becoming
impinged. As these wounds were relatively fresh, they were likely sustained within the action
area. Several other 'sea turtles had scars indicative of past interactions with boats or propellers; it
is impossible to determine whether these interactions occurred within the action area.

Non-Federally Regulated Fishery Operations
Very little is known about the level of interactions with listed species in fisheries that operate
strictly in state waters. However, depending on the fishery in question, many state permit holders
also hold federal licenses; therefore, section 7 consultations on federal actions in those fisheries
address some state-water activity. Impacts on sea turtles from state fisheries may be greater than
those from federal activities in certain areas due to the distribution of these species. Nearshore
entanglements of turtles have been documented; however, information is not currently available
on whether the vessels involved were permitted by the state or by NMFS. NMFS is actively
participating in a cooperative effort. with the Atlantic States Marine'Fisheries Commission
(ASMFC) and member states to standardize and/or implement programs to collect information
on level of effort and bycatch of protected species in state fisheries. When this information
becomes available, it can be used to refine take reduction plan measures in state waters.

A variety of commercial and recreational fisheries occur in the action area. Commercially
important finfish and shellfish species occurring in the Barnegat Bay include the American eel,
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alewife, bluefish, striped bass, summer flounder, winter flounder, weakfish, blue crab,. horseshoe
crab, and hard clam (Barnegat Bay Estuary Program 2001). Several recreational fisheries exist
in the action area as well, most notably for bluefish, striped bass, summer flounder, winter
flounder, weakfish, black .sea bass, and tautog. Fishing gear has been found to entangle and/or
hook sea turtles, which can lead to mortality if the sea turtle cannot surface for air. Throughout
their range, sea turtles have been taken in different types of gear, including gillnet, pound net, rod
and reel, trawl, pot and trap, longline, and dredge gear. There have been no documented takes of
sea turtles in any of the fisheries in Barnegat Bay, but it is not known to what degree the~various
fisheries interact with turtles. For example, one of the sea turtles impinged. at OCNGS had 12
feet of line wrapped ,around its flipper and was trailing a plastic bucket tied to this line. It is not
known whether this line and bucket were related to fishinig,oper-ations in the action area..
However, it is likely that sea turtles in the, action area interact and are affected. by commercial. or
recreational fisheries operating in the actionarea. ...........

Global climate change ...
The global: mean.temperature has risen O-76V.C, over the last 150 years,. and the linear, trend over
the last 50 years isnearly twice that for, the last 100 years (WPCC 2007a) and, precipitation has
increased nationally by5%-10%, mostly due :o an jncrae,inbheavy downpours.(NAST 20,0)..
There is a high confidence, based on substantial ieW ,YjdenqC, that observed changes in marine
systems are associated with rising water temperatures;i as wpll:as related changes in ice cover,
salinity, oxygen levels, and circulation.. Ocean acidification resulting from massive amounts of
carbondioxide and pollutants released into the air c.an;haye major.adverse impacts on the
calcium balance in the oceans.. .Changes to the marine; ecosystem due to climate, change include
shifts in ranges and changes in algal, plankton,,and fish abundance (IPCC 2007b).
These trends are most apparent over the past few decades.. . .

Climate model projections exhibit a wide range of plausible scenarios for both temperature and
precipitation over the next century. Both of the principal climate models used by the National
Assessment Synthesis Team (NAST) project warming in the southeast by the 2090s, but at
different rates (NAST 2000): the Canadian model scenario shows.the southeast U.S.
experiencing a high degree of warming, which translates into lower soil moisture as higher
temperatures increase evaporation; the Hadley model scenario projects less warming and a
significant increase in precipitation (about 20%). The scenarios examined, which assume no
major interventions to reduce continued. growth of world greenhouse gases (GHG), indicate that
temperatures in the U.S. will rise by about 3°-5°C (5°-9°F) on average in the next 100 years
which is more than the projected global.increase (NAST 2000). A warming of about 02TC per,
decade is projected, for the next two decades over a range of emission scenarios (IPCC 2007)..
This temperature increase will very likely:be.associated with more extreme precipitation, and
faster:evaporation of water, leading to greater frequency. of both.very wet and very dry
conditions.,, Climate warming has resulted.in increased precipitation, river discharge, and glacial
and sea-ice melting (Greene et al. 2008). . . .

The past 3. decades have witnessed major changes in ocean;circulation patterns in. the Arctic, and.
these were accompanied by climate associated changes as well. (Greene et al. 2008). Shifts in
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atmospheric conditions have altered Arctic Ocean circulation patterns and the export of
freshwater to the North Atlantic (Greene et al. 2008, IPCC 2006). With respect specifically to
the North Atlantic Oscillation (NAO), changes in salinity and temperature are thought to be the
result of changes in the earth's atmosphere caused by anthropogenic forces (IPCC 2006). The
NAO impacts climate variability throughout the northern hemisphere (IPCC 2006). Data from
the 1960s through the present show that the NAO index has increased from minimum values in
the 1960s to strongly positive index values in the 1990s and somewhat declined since (IPCC
2006). This warming extends over 1000m deep and is deeper than anywhere in the world oceans
and is particularly evident under the Gulf Stream/ North Atlantic Current system (IPCC 2006).
On a global scale, large discharges offrleshwater into the North Atlantic subarctic seas can lead
to intense stratification of the upper water column and a disruption of North Atlantic Deepwater
(NADW) formation (Greene et al. 2008,JIPCC 2006). There is evidence that the NADW has
already freshened significantly (IPCC 2006): This is turn can lead to a slowing down of the
global ocean thermohaline (large-scale circulation in the ocean that transforms low-density upper
ocean waters to higher density intermediate adid'deep waters and returns those waters back to the
upper ocean), which can have climatic ramifications for the whole earth system (Greene et al.
2008).

. . .. . ~ . . ' . " . ":

While predictions are available regarding potential effects of climate change globally, it is more
difficult to assess the potential effects of-climate change over the next few decades on coastal and
marine resources on smaller geograi'hic'scaies., such as Barnegat Bay generally and the action
area specifically, especially as climat&vd±iability is a dominant factor in shaping coastal and
marine systems. The effects of futurechangewill vary greatly in diverse coastal regions for the:
United States. Additional information on pbtential effects of climate change specific to the .
action area is discussed below. Warming is very likely to continue in the U.S. during the next 25
to 50 years regardless of reduction in GHGs, due to emissions that have already occurred (NAST
2000). It is very likely that the magnitude and frequency of ecosystem changes' will continue to
increase' in the next 25 to 50 years, and it is possible that they will accelerate. Climate change
can cause or exacerbate direct stress on ecosystems through high temperatures, a reduction in
water availability, and altered frequency of extreme events and severe storms. Water
temperatures in streams and rivers are likely to increase as the climate warms and are very likely
to have both direct-and indirect effects on :aquatic ecosystems. Changes in temperature will be
most evident during low flow periods when they are of greatest concern (NAST 2000). In some
marine and freshwater systems, shifts in geographic ranges and changes in algal, plankton, and
fish abundance are associated with high confidence with rising water temperatures, as well as
related changes in ice cover, salinity, oxygen levels and circulation (IPCC 2007). . ' .

A warmer and drier'climate is expected to result in reductions in stream flows and increases in
water temperatures. Expected consequences. could be a decrease in the amount of dissolved
oxygen in surface waters and: an increase in the concentration of nutrients'andtoxic chemicals
due to reduced flushing rate (Murdoch et al. 2000). Because many rivers are already under a
great deal of stress due to excessive water withdrawal or land development, and this stress may
be exacerbated by changes in climate, anticipating and planning adaptive strategies may be
critical (Hulme 2005). A warmer-wetter climate could ameliorate poor water quality conditions
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in places where human-caused concentrations of nutrients 'and pollutants currently degrade water
quality (Murdoch et al. 2000). Increases in water temperature and changes in seasonal patterns of
runoff will very likely disturb fish habitat and affect recreational uses of lakes, streams, and.
wetlands. Surface water resources in the southeast are intensively managed with dams and
channels and almost all are affected byhuman activities; in some systems water quality is either
below recommended levels or nearly so. A global analysis of the potential effects of climate.
change on river basins indicates that due to changes in discharge and water stress, the area of
large river basins in need of reactive or proactive management interventions in response to
climate change will be much higher for basins impacted by dams than for basins with free-
flowing rivers (Palmer et al. 2008). Human-induced disturbances also influence coastal and
marine systems, often reducing the ability of the systems toý adapt so that systems that might.
ordinarily be capable of responding to variability and change are less able to do so. Because
stresses on water quality are associated with, many activities, the impacts of the existing stresses
are likely to be exacerbated by climate change., Within:50. years, river basins that are impac ted by
dams or by extensive development will experience greater changes in discharge and water stress
than unimpacted, free-flowing rivers..(Palmer et a1.,;2008). . . . .. .1

While debated, researchers anticipate: 1) the frequency and intensity of droughts and floods will
change across the nation;, 2) a warming of about 0,2 0C. pe•.decade; and 3) a:rise in sea -level
(NAST 2000). A. warmer and drier climate will reduce, stream flows and, increase water
temperature resulting in a decrease of DO. and an .increase in the concentration of nutrients and
toxic chemicals due to reduced flushing. ,Sea level is. expected to continue rising: during the 20th
century global sea level has increased :15 to;20 cm,,and between, 1985. and 1995 more than 32,000
acres of coastal salt marsh was lost in the southeastern U.S. due to a combination of human
development activities, sea.level rise, natural subsidence and. erosion.

Effects on sea turtles globally.
Sea turtle species have persisted for millions of years and throughout this time have experienced
wide variations in global climate conditions. Throughout this time sea turtles have been able.to
adapt to environmental change. As such, climate change at normal rates (thousands of years) is
not thought to have historically been a problem for sea turtle species. As explained in the "Status
of the Species" sections above, sea turtles are most likely to be affected by climate change due to
increasing sand temperatures at nesting beaches which in turn would result in increased
female:male sex ratio among hatchlings, sea level rise which could result in a reduction in
available nesting.beach habitat, increased risk of nest inundation, a potential shift to more
northern beaches for nesting, and changes in the abundance and distribution of forage, species
which could result in changes in the foraging behavior and distribution of sea turtle species.
However, as noted inthe "Status of the Species" section above, with the exception of green sea
turtles,.information on current effects of globaL climate change on sea turtles is not available and
while it is speculated that future climate change may affect these species, it is not possible to.
quantify the extent to which effects may occur. .

Effect of Climate Change in the Action Area .. . .. *,. . . , ....
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Information on how climate change will impact the action area is extremely limited. The Office
of the New Jersey State Climatologist has summarized available information on a state-wide
basis. Although there is much variation from year to year, thesedata show astatistically
significant rise in average statewide temperature (approximately 2 degrees Fahrenheit) over the
last 113 years. It is predicted that in the Northeastern US, precipitation, particularly in the form
of rainfall, and runoff are expected to increase in future years (NECIA 2007)., NOAA tide gauge
data reported by the State indicates that the sea level at the New Jersey coast sites of Atlantic
City, Cape May, and Sandy Hook has risen at a rate of approximately 4 mm/y since recording
began in the early- to mid-i 900s;. anthropogenic contribution to'the recent higher rate of rise is
approximately 2 mm/y, approximately one-half of the total observed rate of rise, which is in line
with recent estimates of the global rate.

As there is- significant uncertainty in thechanges that may be experienced in the action area due
to climate change, it is difficult to predict the impact of these changes on sea turtles. However,
as sea turtles do not nest within the action area any changes in Barnegat Bay due to climate
change, such as rising sea levels which could increase beach erosion, would not affect nesting
success. Similarly, any change in sand temperature at beaches in-the action area would not affect
the sex ratio of sea turtle hatchlings as sea turtles do not nest on these beaches. The most likely
effect to sea turtles in the action area from climate change would be if warming temperatures led
to changes in the seasonaldistribution of sea turtles or sea turtle prey distribution and abundance.
This would likely result in changes in foraging behavior by sea turtles in the action area and
could lead to either an-increase or decrease in the-number of sea turtles in the action area,
depending on whether there was an increase- or decrease in the forage base and/or a seasonal shift
in water temperature. For example, if there was a decrease in sea grasses in the action area
resulting from increased water temperatures or other climate change related factors, it is
reasonable to expect that there may be a decrease in the number of foraging green sea turtles in
the action area. Likewise, if the prey base for loggerhead, Kemp's ridley or leatherback sea
turtles was affected, there may be changes in the abundance and distribution of these species in.
the action area. Similarly, if water temperatures become warmer earlier in the year and stay
warmer through the fall there may be a shift in the seasonal distribution of sea turtles in the
action area, such that sea turtles may begin northward migrations from their southern
overwintering grounds earlier in the spring and thus would be present in the action area earlier in
the year. Similarly, if water temperatures were warmer in the fall, sea turtles could remain in the
action area later in the year.

As describedabove, over the long term, global climate change may affect sea turtles by affecting
the distribution of prey, water temperature and water quality; however, there is significant
uncertainty, due to a lack of scientific data, on the degree to which these effects maybe
experienced and the degree to which sea turtles wi!l be able to successfully adapt, toany such
changes. Any activities occurring within and outside the action area that contfibute to. global
climate change are also expected to affect sea turtles in the action area. Scientific data on
changes in sea turtle distribution and foraging behavior in the action area is not available.
Therefore, it is not possible to say with any degree of certainty whether and how their distribution
or foraging behavior in the action area have been or are currently affected by climate change
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related impacts. Implications of potential changes in the action area related to climate change are
not clear in terms of population level impacts, data specific to these species in the action area are
lacking. Therefore, any recent impacts from climate change in the action area are not
quantifiable or describable to a degree that could be meaningfully analyzed in this consultation.
However, given the likely rate of climate change, it is unlikely that there will be significant
effects to sea turtles in the action area, such as changes in distribution or abundance, over the
time period considered in this, consultation (i.e.,..through April 2029) and it is unlikely that sea
turtles in the action area will experience new climate change related effects not already captured
in the "Status of the Species" section above concurrent with the proposed action.

Reducing Threats to ESA-listed Sea Turtles
NMFS has implemented multiple measures to reduce the capture and mortality of sea turtles in
fishing gear, and other measures to contribute~to the recovery of these species. While some of
these actions occur outside of the action area for-thi s.consultation, the measures affect sea turtles.
that do occur within the action area..... . .,, . . ' - -.

. '.:i. . ." " ' . • . : .. . . . "*,.; -.'. ". : . -"

Sea Turtle Handling and Resuscitation Techniques.• ., r-•. ,
NMFS has developed, and published as a finalrulelip, the Federal Register...
(66 FR 6.7495, December,31,, 2001) sea turtle handling: a nd tres.uscitation techniques for sea
turtles that are incidentally caught during scientificresea.rch.or fishing, activities. Persons
participating in fishing activities or scientific researcharerequired: to'handle andresuscitate (as..
necessary) sea turtles as prescribed in the final rutle.. •Thp*,q neasures help to prevent mortality of
hard-shelled turtles caught in fishing or scientific research gear.. .... ... ,

Sea Turtle Entanglements and Rehabilitation -
A final rule (70 FR 42508) published on July 25, 2005,..allows any agent or employee of NMFS,
the USFWS, the U.S. Coast Guard, or any other Federal land or water management agency, or.
any agent or employee of a state agency responsible for fish and wildlife, when acting in. the
course of his or her official duties, to take endangered sea turtles encountered in the marine
environment if such taking is necessary to aid a sick, injured, or entangled endangered.sea turtle,
or dispose of a dead endangered sea turtle, or salvage a dead endangered sea turtle that may be
useful for scientific or educational purposes. NMFS already affords the same protection to sea
turtles listed as threatened under the ESA (50 CFR 223.206(b)).

Education and Outreach Activities
Education and outreach activities do not directly reduce the threats.to ESA-listed sea turtlesý
However, education and outreach are a means of better informing the public.of steps that-can be
taken to reduce impacts, to sea turtles (i: e.,. reducilag light pollution in the vicinity of nesting
beaches) and.increasing communication between affected user groups (e.g., the fishing
community). ,NMFS intends to:continue these outreach effortsin an attempt to. increase the
survival of protected species through education onproper release techniques..

Sea Turtle Stranding and Salvage Network (STSSN) i..
As is the-case with education and outreach, the. STSSN does not directly reduce the threats to sea
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turtles. However, STSSN participants in New Jersey not only collect data on dead sea turtles,
but also rescues and rehabilitates live stranded turtles. Data collected by the STSSN are used to
monitor stranding levels and identify areas where unusual or elevated mortality is occurring.
These data are also used to monitor incidence of disease, study toxicology and contaminants, and
conduct genetic studies to determine population structure. The states that participate in the
STSSN tag live turtles when encountered (either via the stranding'network through incidental
takes or in-water studies). Tagging studies help provide an understanding of sea turtle
movements, longevity, and reproductive patterns, all of which contribute to our ability to reach
recovery goals for the species.

Sea Turtle Disentanglement Network
NMFS Northeast Region established the Northeast Atlantic Coast Sea Turtle Disentanglement
Network (STDN) in 2002. This prograinwas established in response to the high number of ,
leatherback sea turtles found efntangled in pot gear along the U.S.Northeast Atlantic coast. The-
STDN is considered a component of th& larger STSSN program and it operates in New
Jersey. The NMFS Northeast Regional Office oversees the STDN program. -'

EFFECTS OF THE ACTION .
This section of anr Opinion assesses -the direct and indirect effects of the proposed action on
threatened and endangered species or critical habitat, together with the effects of other activities
thatare interrelated or interdependent (50 CFR 402.02)ý Indirect effects are those that are caused
later in'time, but are still reasonably certain.to occur. Interrelated actions are those that are part
of a larger action and depend upon the larger action for their justification. interdependent actions
are those that have no independent utility apart from the action under consideration (50 CFR
402.02). This Opinion examines the likely effects (direct and indirect) of the proposed action on"
sea turtles in the action area and their habitat within the context of the species current status, the
environmental baseline and cumulative effects.

The proposed action has the potential to affect threatened and endangered sea turtles in several
ways: impingement at either the CWS or DWS intake trash racks; capture of free swimming sea
turtles in the intake bays; altering the abundance or availability of sea turtle prey items; and
altering water quality through the discharge of heated and chlorinated effluent.

Sea Turtles in the Action Area . . ' "
No surveys have been :conducted for sea turtles in the action area specificallyor Barnegat Bay
generally. Based on the known seasonal migration patterns of sea turtles in coastal waters of the
U.S. Mid-Atlantic and historic occurrence of sea turtles in Barnegat Bay and at the OCNGS, sea
turtles are likely to occur in the action area from May-October, with themajority of sea turtles
present between June and September. Sea turtles' in Barnegat Bay generally and the-action area
specifically, are primarily juveniles,;although occasional adults may be present.

Impingement and Capture Of Sea Turtles
As explained above, 76 individual sea turtles have been captured at the OCNGS since 1992.
Twenty-three of these turtles have been found dead. Of the live sea turtles, some were swimming
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freely in the intake bays: and were removed from the water with a dip. net while the remaining
were observed impinged on the trash rack and removed or discovered in the piles of debris
removed from the trash rack by the mechanical rake. Nearly all of the sea turtles have evidence
of interaction with the trash racks, including abrasions and bruising which suggests that even the.
live sea turtles were at least temporarily impinged on the rack or otherwise struggled to remove
themselves from the area. There is currently no available data on the distribution of loggerheads,
Kemp's ridleys and greens in the action area, in Bamegat Bay or in the coastal waters of New .
Jersey. This makes it impossible to determine that perce-ntage, of sea turtles in the action area that
are affected by the operation of OCNGS. It is possible that sea turtles occur in.the action area.
and are able to swim away from the intake bays without being detected and do not become
impinged in the intake structure.

It is unclear why sea turtles enterthe.Forked.River and epicounter the;OCNGS intake structures.
In-order:to be present at the .intake bayslive~sea turtles mustact,vq ly-swim from: Barneg4t- Bay
into the Forked River and continue downstream to the• i.talke bays.. As the crrent velocity does
not increase until within, seyeral meters of theifatakes, it -,does not appear that sea;turtles are..
subject to inescapable currents in the Forked River which would draw them to the intakes. It has
been hypothesized that sea turtles are attracted to the intake screens when prey item~s such as blue
crabs and horseshoe crabs are gathered_, there. For example,in,1992, .a loggerhead removed, from
the CWS, intake bay was released. into the dischargecanaL.,Two days. later this Wrtle was
recapturedat the CWSintake.. :This.sea tultle- would ha•ve hbad!toratively swim: back.to the CWS
intake area which suggests that. the turtle, was. attrtq0t0,toeither. the ambient conditions in the
south fork.of the Forked Riveror to the conditions .at..he.i..ntake .t.rashr,acks:. However, it is
possible, that the return of this sea turtle to the intake.wasa coincidence and that the turtle was
not particularly attracted to the intake area.. While sea turtles :have not been documented inthe
discharge canal.,. conditions in the canal .may also be -attractive to sea turtles. The warm water
discharge may increase the distribution of prey species to the area, and returns of liveentrained
organisms or dead fish and other material dumped from the traveling screens may provide food
for the turtles or scavenging prey species. .

As noted -above, there was no program in place to monitor the intakes for sea turtles prior to 1992
and it is possible that some number of sea turtles have always occurred in the action area and that
they went un-documented. While personnel did not monitor the intakes for sea turtles
specifically, various impingement and entrainment observations and studies occurred prior to
1992; -no sea turtles were recorded during this time. As the operation of the OCNGS has not
changed appreciably since 1969, the onset of turtle captures in 1992 -may be due to higher
numbers of sea turtles in the-action area or some change in ambient conditions that served~to
attract sea turtles to. the-intakes (e.g., prey availability). One possible explanation is that the
presenceof sea turtles- in theaction.area changed dueto the deepening of Barnegat Inletin 1992..,
In association with the deepening, the south jettyatthe~entranceof Barnegat Bay was re-aligned.
The combination of these activities provided for a greater volume of water and tidal range in the
Barnegat Bay and in the vicinity of Oyster Creek. It has been hypothesized that this change in
conditions may have contributed to a greater number of turtles entering the action area..
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If maintenance dredging of the Intracoastal Waterway and Barnegat Inlet make the Bay more
accessible to turtles, the frequency of impingements at OCNGS may increase after each dredging
episode and decrease as the Bay fills with sediment. While difficult to quantify, an increase in
the occurrence of oceanic fronts may have also contributed to an increase in turtles in Barnegat
Bay, as Polovina et al. (2000) suggest that turtles use oceanic fronts as migratory and foraging
habitat. If a greater number of turtles are in the offshore New Jersey waters as a result of the
oceanic patterns and they migrate through the Barnegat Inlet, more sea turtles may be found in
the action area. Sea turtles may enter the Barnegat Bay with an increase in waves, winds and
tidal prism. The yearly fluctuations may also be attributable to biological factors such as the
abundance of prey organisms (e.g., blue crabs, horseshoe crabs) in the vicinity of Oyster Creek.

The sea turtles likely to occur in the action. area are too large to pass through the intake trash bars,
which are constructed with 6.6 cm wide openings. Any sea turtle that is smaller than the trash
bar opening would pass through the CWS intake trash bars and be transported to the water via
the same traveling screen system that returns- entrained fish and other small organisms. It is
unlikely that turtles small enough to fit through the 6.6 cm wide opening will be in the vicinity of
the OCNGS, because turtles of that size would be limited to hatchlings, a life stage not likely
occur in inshore embayments, but rather in offshore currents (NMFS and USFWS 1992 and
1997).

As noted above both live and dead sea turtles. 'have been found impinged at the OCNGS in the
past, at both the DWS and CWS intakes. -No sea turtles have been observed in the discharge
canal. As water flow is away from this system, sea turtles would not be vulnerable to
impingement or entrainment, in the discharge- canal. Sea turtles impinged at the intakes may
suffocate or drown if they- are unable to remove themselves from the trash bars and remain
underwater for an extended period of time. At times when there is -a heavy debris load at the
intakes-it may be more difficult for a sea turtle to remove itself from the trash bars. If sea turtles
impinged on the trash bars are removed in time they may survive the impingement. Plant
personnel estimated that many of the turtles that were taken at OCNGS had been impinged for up
to 8 hours. In some natural situations, turtles may remain submerged for several hours.
However, stress dramatically decreases the amount of time a turtle can stay submerged.

Under conditions of involuntary or forced submergence, sea turtles maintain a high level of
energy consumption, which rapidly depletes their oxygen store and can-result in large, potentially
harmful internal changes (Magnuson et al. 1990). Those changes include a substantial increase
in blood carbon dioxide, increases in epinephrine and other hormones associated with stress, and
severe metabolic acidosis caused by high lactic acid concentrations. In forced submergence, a
turtle becomes exhausted and then comatose; it will die if submergence continues. For example,
trawl times for shrimpers in the southeast are limited by regulation to 55. minutes 'in the summer
months and 75 minutes in -the winter months, due to the fact that there is a strong-positive. - -

correlation between tow time (i.e., forced submergence) and incidence of sea turtle death
(Henwood and Stuntz 1987, Stebenau and Vietti 2000). Physical and biological factors that
increase energy consumption, such as high water temperature and increased metabolic rates
characteristic of small turtles, would be expected to exacerbate the harmful effects of forced
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submergence. Other. factors, such as the level of dissolved oxygen in the water, the activity of
the turtle ,and whether or not it has food in its stomach, may also affect the length of time it may
stay submerged. It islikely that sea turtles impinged on the intake trash bars are already stressed;
these conditions may increase the turtles' susceptibility to suffocation or drowning.

Nearly all of the sea turtles removed from OCNGS,,including those recovered alive, have had
evidence of injury sustained from contact with the trash rbars. Typically this injury has been
abrasions or bruising. Sea turtles may also be subject- to injury from the operation of the trash .
rake which removes debris from :the intake trash bars. . The rake, a horizontal array of large
curved tines, is lowered down into the bay to remove debris from the intake gratings, When the
rake reaches the desired depth, the tines are deployed, curving downward to penetrate through the
grate before the rake is raised. This process could cause-serious injury to.a turtle. Scrapes-on a
turtle's carapace could also result from interactions with ,theiintake-trash bars, or during rescue
and retrieval by OCNGS personnel. Scrapes have-beenr observed. the carapace .of several sea.
turtles removed'from the intakes. Additionally,twq Qof.theseaturtles have had puncture wounds.
near the base .of their necks. which may be indieative.of interactions with the tines of the trash .
rake.• I .

All of the sea turtles at OCNGS have been collected between June and October. This is
consistent with the presumption that because of seasonal fluctuations of water temperatures,
loggerhead, Kemp's ridley, and green sea turtles ,only occur in the action area during this time.=
period. As sea turtles are only likely to occur in the action. area from June through October,.it.is -

reasonable to anticipate that impacts of the OCNGS. on. listed.species- will only be observed from
June through October. The majority of sea turtles.haye been collected in July, followed by

September. This may be reflective of the migratory nature of these species as they, move up the,
coast in early summer and move back down the coast in the fall.. There does not seem to be any
discernible pattern in month by month species distribution. While the exact dates of capture have
varied from year to year, the overall seasonal distribution of sea turtles at OCNGS* does not.
appear to have changed over time. •,.

The maximum number of turtles collected at OCNGS in one year was eleven (in 2009); 10
Kemp's ridleys and 1 green. In other years, the number has ranged from zero to 9. Prior to 2009,
the highestnumber of turtles collected at OCNGS was 2004, with 8 Kemp's ridleys captured.
Physical and biological factors may have played a role in attracting more turtles to the vicinity of
OCNGS in 2004, 2009 and 2010 (the three years-with the highest number of turtles at.OCNGS).-
Oceanic water temperatures off of New Jersey were slightly higher during 2004 than in previous
years. The NRC states that based on information provided from the National Weather Service,
the average ocean, water temperatures in New Jersey during the summer of 2004 were 1.40C - ,
above normal. -This~increase in water temperature may have been ,a -factor, attracting juvenile sea
turtles to. the. waters.of.the mid-Atlantic, searching for-foraging and developmental habitats. -

Therefore,- the increased water temperatures observed- in Atlantic water.s during the summer of
2004 may be a factor contributing to the high number of Kenp-'s-rj'dley sea turtles taken at,
OCNGS that year. It is interesting to note that only 2 -sea.turtles. were found at the OCNGS in.
2005. -The number of sea turtles at the facility likely reflects annual environmental fluctuation in
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the action area, such as water temperature, the proximity of the Gulf Stream, storm activity, and
the quality and quantity of prey in the area. After 2005, numbers again increased with 6 sea
turtles at OCNGS in 2006, 6 in 2008, 11 in 2009 and 9 in 2010; although, there were only 2 sea
turtles at OCNGS in 2007.

Some of the between year fluctuation in sea turtles at the facility may be related to water
temperatures in the mid-Atlantic, with more sea turtles likely to be captured at OCNGS during
years when mid-Atlantic water temperatures 'are warmer. However, there is not enough
information about specific conditions in the action area to make predictions about future
fluctuations in sea turtle numbers.

More Kemp's ridleys are caught at OCNGS than loggerheads and greens, which is noteworthy, as
there are' thought to be more loggerheads than Kemp's ridleys in New Jersey waters. Kemp's
ridleys may be more likely to -become impinged in -the intake structures due to their physiology
and behavioral characteristics. Swimming efficiency is likely related'to the size of a turtle, with
larger turtles having a stronger swimming ability than smaller turtles, As such, it is' possible that
because 'the Kemp's ridleys and greensfound i mipingcd at OCNGS are generally- smaller than the..
loggerheads they were not able to effectively escape the intake velocity (mean straight carapace
length (SCL) of 48.94 cm for loggerheads'(n=12) and SCL of 26-7 cm and 28.9 cm respectively
for Kemp's ridley (n=52) and greeii'gea'urtles.(n=9)).. Of the 76 individual turtles found at
OCNGS from 1992 through 201tH 53 of these 'turtles were found alive, and 23 were dead. Of
the 12 loggerheads, 10 were alive at the'tirne 6f-removal from the water. Both loggerheads that
were dead when removed fromn the water- had qecr'opsies completed which indicated that the
loggerheads likely died prior to becoming impinged on the intakes. Of the 9 green sea turtles,
only 1 was dead. While necropsy results are not available for this turtle, the lack of apparent
injury or infection' suggest it likely drowned or suffocated due to impingement. Of the 56
Kemp's ridleys observed at OCNGS since 1992, 20 were dead when removed from the intakes.
Necropsies conducted on 5 Kemp's ridleys indicate they likely died prior to impingement on the
intakes; one additional Kemp's showed signs of decomposition that indicated that it also was
likely dead prior to impingement at the OCNGS. Of the 14 remaining dead Kemp's ridleys,
necropsy results confirmed that 5 died from suffocation or drowning at the intakes. For two
Kemp's ridleys necropsied (one in 2009 and one in 2010), no cause of death could be identified.
The lack of noticeable injury or signs of decomposition suggest that the remaining 6 Kemp's also
died from suffocation or drowning at the intakes. Overall, this information suggests that once at
the intakes, the likelihood of mortality may be species dependent. -

The ability of a given turtle to1 swim against the current at either the CWS or DWS -intake and the
condition at time of capture could depend on the species, size, relative health of'each, individual,
or the particular conditions associated with each take (e.g., water temperature, duration of.
submergence time, etc.). Kemp's ridleys., cannot survive underwater as long as other sea turtle
species, as they have been found to drown faster in trawl nets compared to other species
(Magnuson et al. 1990). A turtle weakened by disease or injured by a boat strike would be more..
susceptible to impingement if the velocity at the intake is a factor in the likelihood of..
impingement., Many of the'sea turtles found impinged on the intake trash bars at OCNGS have .
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previously been victims of collision with propellers. In several cases the wounds appear to be
fresh, which may be a contributing factor to the impingement, as the sea turtle would be weak.
Other sea turtles at OCNGS have been found to have abnormal blood results indicative of disease
or were otherwise impaired (missing flipper, etc.).

As discussed above, smaller sea turtles are subject. to a greater amount of stress if caught in an
intake, as they have a lower swimming ability. The smaller size of the Kemp's ridley sea turtles
found at OCNGS in combination with the increased, susceptibility to~drowning noted by,
Magnuson et al. (1990) maylexplain why this species seems to be more vulnerable to death at the
intakes than the other species.

As noted above, sea turtles have been collected and impinged at both the CWS and DWS intakes.
Of the 77 sea turtles collected from 1992 to 2011, 43 ,(56%) have occurred at the DWS intake
and 34 (44%) at the CWS intake. From 1992 to 20jI,,8 .of 12 loggerheads (67%) capturedat
OCNGS have been retrieved from the CWS intake, while only 21 of the 56Kemp's.rid!,eys.,.
(34%) have been found at.the CWS intake. .Th.e loggerhleads incidentally captuyred have been
generally larger than the Kemp's ridleys (ayerage.SCL,48.9 cm and 26.7cm, respectively), and
the larger size: of the loggerheads could result in more, efficient swimming ability,. aliowing'the
animal to move around the floating, ice/debris barrier and. eqd up at the CWS. intake. If Kemp's
ridley and green turtles were .found.close to the surface and, lacking the swimming ability or
strength to dive beneath the floating.ice/debris barrier,,they.would be channeled to the DWS
intake. These species' prey are typically found ou- te bottto (e,g,, crustaceans, marine grasses),
which. would suggest that they would not be on the.surfaqe.if they were foraging.

Of the 23 dead sea turtles, 20 have been found at the DWS•(87%). Of all the sea turtles found at
the DWS,.48% were dead (20 of 42 total). This compares to approximately 9% of the sea turtles
at the CWS found dead (3 of 35). This difference may be attributable to a number of factors but
is most likely related to the presence of the debris/ice barrier which diverts floating debris away
from the CWS intake and towards the DWS intake. A turtle that swims or drifts on the surface.
toward the OCNGS intakes may be turned towards the DWS by the floating wooden debris/ice.
barrier. The orientation of the barrier may result in turtles at the surface being funneled toward
the DWS. However, there are gaps on either end which a turtle could easily swim through and
the barrier only extends 2 feet below the surface, so a healthy turtle could easily swim under the
barrier and turn left- towards the CWS intake. Additionally, the intake velocity at the DWS is
considerably higher than that of the CWS intake. This could make it more difficult for sea turtles
to free themselves from the trash bars and increase the likelihood of drowning once impinged.
The presence of a greater amount of grasses and, other debris at the DWS may also make it more
difficult, for sea turtles. to free, themselves from the.trash bars and may make it more, difficult for
plant personnel to spot sea turtles here and remove them from the trash bars in time to prevent
drowning:,. More, Kemp!s sridleys. and greens have been found at the DWS than loggerheads, as
these species have been found to have an overall smaller average carapace length than the
loggerheads, they may be more susceptible to drowning-due to their smaller size and lower •
swimming ability, especially when stressed. It is also likely-that any previously dead sea turtles
that float into the area would be diverted to the DWS intake and be discovered there..
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As noted above, not all of the dead sea turtles collected at OCNGS died as a result of the
operation of the facility. However, as only some of the dead sea turtles have been necropsied, it
is difficult to definitively determine the cause of death for many of these turtles. As explained
above, of the 23 dead sea turtles, necropsy results indicated that 6 of the sea turtles were dead.
prior to becoming impinged or captured. Signs of decomposition and injury suggest that an.
additional 2 sea turtles may also have been dead prior to becoming impinged. The cause of death
for 2 Kemp's ridleys was unable to be determined, despite a complete necropsy. The cause of
death for the other 13 sea turtles is likely suffocation or drowning at OCNGS, with 6 of these
confirmed by necropsy. Additionally, 2 sea turtles were removed from the water alive at
OCNGS but later died. While both sea turtles showed signs of previous illness or injury, it is
unknown if interactions at OCNGS contributed to their death.

In addition to injury and mortality, impingement or capture at the OCNGS intake could result in
the interruption of migration and the eventual loss of nesting opportunities. Sea turtles migrate to
northeastern waters when the waters warm. in -the late spring and early summer, returning south in
the late fall. While turtles may be in the action area: for foraging purposes, it is possible that
turtles are migrating through the area in the spring on their way to more suitable foraging habitats
in the Northeast, or in the fall on their way to overwintering areas. If interactions at the OCNGS
impedes normal behaviors, this would affect typical sea turtle migration and/or foraging patterns.
Most of the seaturtles found at OCNGS are juveniles and are not yet partaking in nesting.
However, if impingement results in mortality, these animals would not nest in the future and
would not subsequently contribute to the population:

The continued operation of the. OCNGS for the remainder of its 20 year license will not cause
any operational changes at the CWS or DWS intakes that are likely to cause a different rate of
impingement or capture of sea turtles than has been observed in the past. As noted above, the
number of sea turtles in the action area is variable each year depending on environmental factors
such as water temperature, weather patterns and prey availability and may also be related to
dredging and shoaling actions in Barnegat Bay and this variability is likely to continue. Over
time, there has been a general increase in the number of Kemp's ridley and green sea turtles and a
decrease in the number of loggerheads captured at the facility. From 1992-2000, an average of 1
Kemp's ridley, I loggerhead and less than 1 green sea turtles were captured at the facility each
year, with a total of 8 Kemp's ridley, 8 loggerhead and 2 green sea turtles over this period. From
2001-2011, an average of 4 Kemp's ridley, less than 1 loggerhead and I green sea turtle was
captured at the facility, with a total of 43 Kemp's ridley, 4 loggerheads and 7 green sea turtles
over this period. While it is impossible to determine what has caused this shift in species
distribution at the OCNGS, there have been no operational changes at the facility that would
account for this shift. Jt may be linked to factors affecting these species..globally (i.e., outside of
the action area) or may be related to a change in distribution of prey species or climate related
factors, such as increased water temperatures. However, as the shift in the sea turtle species
observed at OCNGS has been sustained over atleast the last 10 years (2001-2011), it is
reasonable to anticipate that it is likely to continue over the remainder of the 20 year operating
license.
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Using the mean number of sea turtles of each species captured or impinged at OCNGS over the
last 12 years (2000-2011, inclusive; 4.3 Kemp's ridley/year, 0.36 loggerheads/year, 0.64
greens/year), NMFS has calculated the number of sea turtles of each species likely to be captured
or impinged at OCNGS over the duration of the facility's operating license (i.e., 2012- April
2029). Using this method, NMFS anticipates that over. the upcoming 16 year period4 , a total of
71 Kemp's ridley, 6 loggerhead, and 11 green sea turtles are likely to be captured or impinged at
the OCNGS. Based on the observation of sea turtles captured at the facility in the. past, it.is
likely that nearly all of the sea. turtles captured will suffer from some degree of injury, likely
abrasions and bruising, due to interactions. with the trash.:bars. However, if rescued alive, these
injuries.are not expected to be.life threatening and sea ,turtles are expected to make a complete
recovery. This assumption is validated by reports provided by MMSC where, in recent years,. all
turtles captured at OCNGS have been transported to and observed by qualified sea turtle
biologists prior to eventual release.

NMFS -anticipates that sea.turtles will. continue, to; die due :to suffocation and drowning caused by
impingement on -the trashbars. Using information on the number of dead sea turtles of each
species captured or impinged, at ,the. facility.NMFS has .calculated a mortality rate for each.
species5 (0.36 -for. Kemp's ridley,.Q. 17 for loggerheads,.and Q. 11 for greens).. While*NMFS
recognizes that some number of previously, dead. sea, turtles may. becomeimpinged on the:intake
trash bars each year, the difficulty, in definitively detemi.nining a cause of death .and the
inconsistency, in the applicant's ability to obtainnecro psy.rsults for dead sea turtles makes it

difficult to accurately predict the number of previously dead sea turtles that will become
impinged on the intakes each year; therefore, NMFS has assumed for purposes of this analysis,
that any dead sea turtle collected at OCNGS was killed. as a result, of operations of the facility.
Using this method,.NMFS anticipates that over the remainder of the 20 year operating license, ,a
total of 26 Kemp's ridley, 1 loggerhead, and 2 green sea turtles will be killed as a result of
operations of the OCNGS. ' .

Effects on Prey
Significant numbers of aquatic organisms besides sea turtles are also impinged at the CWS and
DWS intakes and large volumes of small organisms are entrained at both intakes. It has been
hypothesized that sea turtles are attracted to the intakes due to the high concentration of sea turtle
forage items, particularly blue crabs, horseshoe crabs and sea grasses, which are found at the
intakes.

• , .. ..

4The iicen§ý will expire in' April 2029. As sea turtles 'are only present in the action area May - October, no sea
turtles are-likelyto be captured or impinged in .2029, thus NMFShas considered the potential for interactions over.
16 "sea turtle seasons," 2012ý2028. . . .
5 This rate was.calculated by dividing the number of dead sea turtles by species by the-total number captured or
impinged of that species. Given the uncertaintity associated w'ith'determniniig cause of death, for purposes of this
calculation, the operation of OCNGS was assumed to have caused or contributed to the cause of death
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In addition to concentrating sea turtle forage items at the intakes, the operation of the OCNGS
intakes causes a large number of potential sea turtle prey items to be lost each year. Several of
the species subject to impingement and entrainment at the OCNGS are potential prey for sea
turtles, including blue crabs, hard clams and several shrimp species. Recent data on rates of
impingement and entrainment are not available. However, studies reviewed by the NJ DEP
(NJDEP draft NPDES permit 2005) indicate that the equivalent of 59,000 adult hard clams and
10,400 blue crabs are lost to impingement and entrainment each year. This represents a large
number of organisms that are no longer available for sea turtles to prey upon in the action area.
In addition to clams and crabs, several million shrimp and fish are also subject to impingement
and entrainment at the facility each year. While the OCNGS causes the death of many thousands
of potential sea turtle forage items each year, the effect of this loss of prey on sea turtles in the.
action-area is unknown; however, there is no evidencethat sea turtles-in the action area are
affected by a reduction in the availability of forage items. For example, sea turtles removed from
the intakes display no evidence of starvation or other indications of a lack of quality forage:
Additionally, if sea turtles were limited by available forage items in the action area, it is likely
that numbers of sea turtles at'the OCNGS would be decreasing when in fact the numbers show an
increasing trend. Based on the best available'information; while the OCNGS reduces, the amount
of sea turtle forage items available for sea turtles'in the action area, this loss appears to be
insignificant to sea turtles'in the action area. . ..

Effects on Water Quality
The water quality of effluents discharged from the OCNGS is regulated through the New Jersey.
Pollution Discharge Elimination System (NJPDES) program: The NJDPES permit specifies the
discharge standards and monitoring requirements for each discharge. Under this regulatory '
program, Exelon treats wastewater effluents, collects and disposes of potential contaminants, and
undertakes pollution prevention activities.

The NJPDES permit for this facility was last issued in 1994. This permit expired in 1999 and
has been administratively extended each year. A draft permit was submitted for public comment
in July 2005 and a revised draft permit was submitted for public comment in January 2010; a
subsequent revised draft permit was released for public comment in June 2011. To date, no
action has been taken on the draft permit and the facility is still operating under the terms of the
1994 permit. As such, the effects of the OCGNS continuing to operate under the terms of the
1994 permit will be discussed below.

Impacts of chlorine used at the OCNGS
Low level, intermittent chlorination is used to control biofouling in the OCNGS service water
system and circulating water systems. The main condenser cooling water ischlorinated for a
maximum of two hours per day. The permitted maximum daily concentration of chlorine
discharge is 0.2 mg/1 or a maximum daily chlorine usage of 41.7 kg/day. The NRC has stated
that the chlorine demand in the main condenser discharge consumes almost all remaining free
chlorine and results in very little chlorine being released to the discharge canal (approximately
0.1 mg/1). The DWS does not have any chlorine discharges.
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Chemical contaminants have been found in the tissues of sea turtles from certain geographical
areas. While the effects of chemical contaminants, on turtles are relatively unclear, they may
have an effect on sea turtle reproduction and survival. Chemical contaminants may also affect
the immune system, making sea turtles more susceptible to disease and other stresses. There is
no information available on the effects of chlorination on sea turtles. It is also unknown as to
whether the sea turtles impinged at OCNGS had appreciable levels of chlorine in their tissues.
The necropsies conducted on the sea turtles found at the OCNGS did not assess the levels of
contaminants in the tissue.

There are a number of studies that have examined the effects of Chlorine Produced Oxidants
(also referred to as Total Residual Chlorine orTRC) Qn~aquatic life (Post 1987; Buckley 1976);
however, no directed studies that have examined the effects of CPO on sea turtles have been..,.
conducted. The. EPA has set the Criteria Maximum Concentration 6 for exposure to chlorine at
0.019mg/L... ... :

As noted above, the daily maximum "end-of-pipe" concentration (i.e., the concentration of TRC
in the effluent as it discharges into the receivingwater) allowed by the permit. is 0.2mg/L, The,
anticipated TRC. level at the point of discharge is significantly higher than EPA's ambient water
quality criteria and higher than chlorine levels known to be protective of aquatic life. The. .
chlorinated water is mixed with unchlorinated water from the DWS system at the point of
discharge and is rapidly diluted before it enters Bamegat Bay, the area where the highest number
of sea. turtles are likely to be present. It is also important.to note that elevated chlorine levels are
not known to occur at the CWS and DWS intakes where. sea turtles are likely to be present for.
extended periods of time, but only at the discharges where sea turtles have not been observed.
Based on the best available information, due to the rapid dilution of chlorinated effluent,.the.
level of chlorination at the OCNGS is believed to have an insignificant effect on sea turtles in the
action area.

The chlorine discharge may also have an effect on sea turtle forage items. Chlorine is used in the
plant as a biocide, and the discharge of this chemical could kill sea turtle forage items or cause
them to leave the area, thus reducing thenumber available to sea turtles. However, as explained
above, there is no indication that sea turtles in the action area are limited by the amount of ...
available forage. Additionally, blue crabs, one of the main forage items for sea turtles in the
action area, are relatively insensitive to chlorine levels. For example, EPA has reported.LC50
levels for blue crabs of 0.7 - 0.86mg/L (EPA 1986). Based on the best available information,
while the discharge of chlorinated effluent may affect individual sea turtle forage items,• the level.
of chlorination at the OCNGS is believed to have an insignificant effect on the ability for sea
turtles to forage successfully in the action area..

Heated Effluent., .,

6 CMC or acute criteria;; defined in 40 CFR 131.36 as equals the highest concentration of a pollutant to whidh
aquatic life can be exposed for a short period of time (up to 96 hours) without deleterious effects
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Heated condenser cooling water discharged from the CWS and ambient temperature intake canal
water discharged from the DWS meet and mix in the discharge canal and are returned to
Barnegat Bay via this canal. This process results in heated .discharge water mixing with the
ambient water and elevating the normal water temperatures. The NJPDES permit for this facility
limits the discharge of heated effluent to an instantaneous maximum of 41.1 'C or 12.8°C above
ambient. The temperature rise of the CWS discharge is typically about 1 10C above ambient
canal temperatures, while the DWS discharge is approximately 5.60C above ambient water
temperatures when two dilution pumps are operating.

The impacts of the thermal plume in Barnegat Bay appear to be on the surface and relatively
small, thus reducing the potential for negative affects to sea turtles. The cooling water
discharged from OCNGS has been studied on several occasions to determine the distribution,.
geometry, and dynamic behavior of the thermal plume (OCNGS 2000).. While the discharge
temperature near OCNGS is high, the turbulent dilution mixing produces rapid temperature,
reductions. Little mixing with the heated discharge and ambient water occurs in Oyster Creek
from the site of the discharge to the Bay; because of the relatively short residence. time and the
lack of turbulence or additional dilution. However, in Barnegat Bay; temperatures-are rapidly
reduced when mixing with ambient temperature Bay water occurs:as well as heat rejection into
the atmosphere. In Barnegat Bay,. the-pl'ume occupies a relatively large' surface area (estimated to
be less than 1.6 kin in an east-west airection by 5.:6 km in a north-south direction; wuder all l
conditions) and in general, elevated tem'erat~ires'do not extend to the bottom of the Bay except
in the area immediately adjacent to the mouth of OysterCreek. While the plume in Barnegat Bay
is on the surface, sea turtles may beexposed to the plume as they are coming up for air.

Excessive heat exposure (hyperthermia) is a stress to sea turtles but is a rare phenomenon when
sea turtles are in the ocean (Milton and Lutz 2003). As such, limited information is available on
the impacts of hyperthermia on sea turtles. Environmental temperatures above 400 C can result in
stress for green sea turtles (Spotila et al. 1997). Sea turtle eggs exposed to temperatures above
38°C typically fail to hatch'(Bustard and Grehan 1967). As noted above, the daily maximum
"end-of-pipe" temperature is 41.1 0C. However, the maximum temperatures recorded in the
discharge canalwere 38'C during a dilution pump failure event in 2002. It is also important to
note ,that elevated temperature is not known to occur at the CWS and DWS intakes where sea
turtles are likely to be present for extended periods of time, but only at the site of the discharges
where sea turtles have not been observed.

While sea turtles will not likely be killed by the elevated temperatures, temperature increases*.
may affect normal -distribution and foraging patterns. The thermal effluent discharged from the
plant into Oyster Creek may represent an attraction for turtles. If turtles are attracted into. Oyster
Creek by this thermal plume, they could remain there late enough in the fall to become cold- ,
stunned when they finally travel into Barnegat Bay at the start of their southern migration. Cold
stunning occurs when water temperatures drop quickly. and turtles become incapacitated. The
turtles lose their ability to swim and dive, lose control of buoyancy, and float to the surface
(Spotila et al. 1997). If sea turtles are concentrated around the heated discharge or in surrounding
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waters heated by the discharge (e.g., Oyster Creek or Barnegat Bay) and move outside of this
plume into, cooler waters (approximately less than 8-10°C), they could become cold stunned.
However, existing data from OCNGS and other power plants in the NMFS Northeast Region do
not support the concern that warm water discharge may keep sea turtles in the area until
surrounding waters are too cold for their safe departure. Data reported by the STSSN indicate
that cold-stunning has occurred around mid-November in New York waters. No incidental
captures of sea turtles have been reported at the OCNGS later than October, with the minimum
recorded temperature at time of capture of 11 .89C, suggesting that sea turtles leave the action
area before cold-stunning could potentially occur.

While cold stunning could still occur -given the heated dis~qharge and the water temperatures in
New Jersey during certain tim'es of the year .(e.g., lessthan, I 0 C), NRC has: identified certain
aspects of the'OCNGS discharge that may make; qold, st prMing iless likely to occur.- For example,
the area where sea turtles: could. overwinter,.(and encounter: acceptable water temperatures). is
limited to the small area around the condenser 'discharge, prior:to. any:mixing with the D)WS.
flow.. Winter water temperatures in ,the! dis.charge ,,onal,'downs~tream .of the area where the, DWS
and CWS flows mix; routinely faMl below 7.2°C. i-Theseltemperatures in the discharge canal
would not be. suitable for sea turtle survival. Sea turtles generally are found in wateri.,
temperatures greater than.1.00C, but have occasionallyibm;en documented in colder waters. Fpr
example,• in, March .1999, a live loggerhead sea turtle. wasrobserved ,taken on a monkfish:gillnet
haul iraNorth Carolina, in a water temperature..of 8..,6 .ý. An .any e•ent, durijng the wiiater, the area
where the:water temperatures would be suitable for sqaWtles is. small and localized., Based on
the best available information, there is no evidenci.ethatthot discharge. of heated effluent increases
the vulnerability of sea turtles in the action area to cold stunning.

Effect on Sea Turtle Prey . .

Cold shock mortalities of fish have occurred at OCNGS when water temperatures have decreased
in the fall. There is no evidence that sea turtles have been adversely affected by any mass '
mortality of fish or that sea turtle prey have been impacted by cold shock events. The number
and severity of.these events have been reduced as a result of the operation of the two dilution
pumps in the fall, when ambient water temperatures began to drop, to decrease the attractiveness
of the discharge canal as overwintering habitat. As mentioned, cold stunning of sea turtles has.
not been documented at OCNGS, but the measures to reduce cold shock mortalities.of fish would
also help reduce the potential for cold stunning of sea turtles. .

Heat shock events have also been recorded at OCNGS. For example, on September 23, 2002,
5,876 fish were killed. NRC reports that the mortality was attributed to heat shock because of an
accidental shutdownof the dilution pumps during aroutine electrical maintenance procedure.
During that event, the Water temperature in the discharge canal., rose from approximately 32.89C
to 38.3 0Cwithin3 hours:of pump shutdown and the.temperature, at this location remained at.
37.8°C for several hours until the dilution pump operation was restored. High temperatures
recorded during this event are the highest temperatures on record. for the action area. There is. no
evidence that any sea turtles were in the impact area during this event. : .
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The thermal discharges from OCNGS may influence the distribution and survival of sea turtles'
primary prey resources. Blue crab and horseshoe crab are found in the canal,- generally during the
warmer months, but the effect of the heated effluent on the distribution of these species is
uncertain. Crustaceans may move elsewhere when conditions are unfavorable (e.g., elevated
water temperatures), but there is no information at this time suggesting that this has occurred at
OCNGS. It is probable that when sea turtles are foraging in the summer, the heated effluent will
not have as great of an impact on the turtles as it would in the winter. Furthermore, the New
Jersey DEP evaluated the impact of the OCNGS thermal plume on Barnegat Bay and concluded
that the effects on fish distribution and abundance were small and localized (Summers et al. 1989
in OCNGS 2000). Thus, it appears that the preferred prey of loggerhead, Kemp's ridleys, and
greens are impacted insignificantly, if at all, by the thermal discharge from OCNGS and that
there are no significant impacts on the ability of sea turtles to forage due to this discharge.

CUMULATIVE EFFECTS
Cumulative effects as defined in 50 CFR 402.02 tO include the effects of future State, tribal, local
or private actions that are reasonably certain t o occur within the, action area considered in the
biologicalopinion. Future Federal atioffs' that are unrelated to the pro5osed action are not
considered.in this section because they require separate consultation pursuant to Section 7 of the
ESA. Ongoing Federal actions are considered in the "Environmental Baseline" section above.

Natural mortality of sea turtles, including disease (parasites), predation, and cold-stunning,
occurs in mid-Atlantic Waters. In addition to impingement in the OCNGS intakes, sources'of
human-induced effects on turtles'in the daction area include incidental takes in state-regulated
fishing activities, vessel collisions, ingegio6n of plastic debris, and pollution. While the
combination of these unrelated, non-federal activities in Barnegat Bay may adversely affect
populations of endangered and threatened'sea turtles.

State Water Fisheries - NMFS believes that the fishing activities in Barnegat Bay will continue
in the future, and as a result, sea turtles will continue'to be impacted by fishing gear used in the
action area. Throughout their range, sea turtles have been taken in different types of gear,
including gillnet, pound net, rod and reel, trawl, pot and trap, longline, and dredge gear. Thus, it'
is likelythat commercial and recreational fisheries in the action area will continue to impact sea
turtles, albeit to an unknown extent.

Vessel Interactions - NMFS' STSSN data indicate that vessel interactions are responsible for a
large number of sea turtles strandings within the action area each year. Such collisions are
reasonably certain' t6 continue into the future. Collisions with boats can' stun or easily kill sea
turtles, and many stranded turtles have obvious propeller or collision marks (Dwyer et al. 2003).
However, it is not always clear whether the' collision occurred pre- or post-modem'. Fifty to 500
loggerheads and 5 to 50 Kemp's ridley turtles are estimated to be killed by vessel traffic fper year
in the U.S. (National Research Councii 1990).' Although some of these strikes may be post-
mortem, the data show that vessel traffic is a substantial cause of sea turtle mortality. 'As turtles
will likely be in the area where high vessel traffic occurs, the potential for collisions With vessels
transiting these waters exists. The MMSC in'Brigantine, New Jersey, reports an increase in the
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number of turtles hit by boats in New Jersey inshore and nearshore waters, as determined from
sea turtle stranding records. NMFS believes that sea turtles takes by vessel interactions will
continue in the future. An estimate of the number of sea turtles that will likely be killed by
vessels is not available from data at this time.

Pollution and Contaminants - Human activities in the action area causing pollution are
reasonably certain to continue in the future, as are impacts to sea turtles resulting from exposure
to this pollution. However, the level of impacts cannot be projected. Sources of contamination
in 'the action area include atmospheric loading of pollutants, stormwater runoff from coastal
development, groundwater discharges, and industrial development. Chemical contamination
may have an effect on listed Species reproduction and survival. While the effects of

contaminants on sea turtles are not well documented, pollution may also make sea turtles more
susceptible to disease by weakening their immune systems. Marine debris (e.g., discarded'
fishing line or lines from boats) can entangle turtles in the water and drown them. Turtles.
commonly ingest plastic or mistake debris for.food, •hemical contaminants may also have an
effect on sea turtle reproduction and.§urvival. Exe6ssive turbidity due to coastal development
and/or construction sites could influence sea tu.tle forag.in ability. As mentined~prewously,

. c e~sjatrtl A susmendioed previou nsy,
turtles are not very easily affetedb hagesin waer quality or increased suspended sediment
but if these alterations make habitat less suitable for turtles and hinder their capability to forage,
eventually they: w ould tend to .,leave . 'or av..oid thie. s ,. " " • ". are e a9 . .'" ;

Twenty-eight percent of the land around BarnegatfBay is d-veloped. In the future, a larger
amount of the watershed will likely be devielbped because Bamegat Bay supports a thriving
tourist industry and more individuals are moving to the coast in general. An increase in boating,
fishing, and general use of the Bay is alsotlikely .occur. With this increase in development and

utilization of the Bay, there is a greater potential for debris. and pollutants to enter the waters. of
the action area. Sea turtles will continue to be impacted by pollution in the Bay arid any increase
in debris or pollutants would exacerbate this effect. Marine debris (e.g., discarded fishing line or
lines from boats) can entangle turtles in the water and drown them. Turtles commonly ingest
plastic or mistake debris for food. Storm water runoff and other sources of nonpoint source,
pollution may result in the waters containing chemical contaminants. The Bamegat Bay estuary

may be more susceptible to toxic chemical contaminants than many other estuaries because of its
limited dilution capacity and flushing rate (Bamegat Bay Estuary Program 2001). Chemical
contaminants may have an effect on sea turtle reproduction and survival, but the impacts are still
relatively, unclear,..

Global climate change is expected to continue and may impact seafturtles and their habitat in the
action area. Rising temperatures and sea levels may affect sea turtle sex ratios and could result in
increased egg mortality. No sea turtle nesting takes place in the action area. However, tui-tles inthe actio area . . • . , . • , ." . • . .. ',• -- '' , " •im ,i•te''c. ..

the. action area com.e. from nesting sites, that may be affected by climate change related impacts.
Alterations to. foraging habitats and prey resource and potential changes in migratory pathways

and range expansion are additional ways that sea turlies in the action area may continue to be
impacted by climate change. Although there is much specul.atiorion' the potential impacts of
climate change to species and ecosystems, there is significant uhcertainty associated with any of

61.



these analyses making it impossible to accurately predict the most likely scenario that will result
and consequently what impacts will be experienced by species and their habitats. Any
predictions on future effects to sea turtles in the action area resulting. from climate change are
speculative. In addition to the uncertainty of the rate, magnitude and distribution of future
climate change and its impacts to sea turtles, the adaptability of these species and the ecosystems
on which they depend is unknown. Sea turtles may exhibit a variety of adaptations to cope with
climate change-related impacts, although it will likely take decades to centuries for both climate-
related impacts and associated adaptations to occur (Limpus 2006), which further complicates
any prediction of future impacts of climate change on sea turtles in the action area. As noted in
the Status of the Species and Environmental Baseline sections above, only limited data are
available on past trends related to climate effects on sea turtles and current scientific methods are
not able to reliably predict the future magnitude of climate change and associated impacts or the
adaptive capacity of this species. While there is a reasonable degree of certainty that certain
climate change related effects will be experienced (e.g., rising temperatures and changes in
precipitation patterns), due to a lack of scientific data, the specific effects to sea turtles resulting
from climate change are not currently predictable or quantifiable (Hawkes et al. 2009). However,
given'the likely rate of change associated with Climate impacts (Le.j thecentury scale), it is
unlikely that climate related impacts will have a significant effect- onany species of sea turtles
(e.g., changes in status, distribution, .abundance or behavior resulting from effects of climate
change) in the action area over the-temporal scale of the proposed action (i.e., through April
2029). '

INTEGRATION AND SYNTHESIS .OF EFFECTS
NMFS has estimated that the proposed action, the continued operation of the OCNGS over the
course of the remainder of the 20 year life pf the license (i.e., 2012- April 2029), will result in the
capture or impingement of up to 71 Kemp's ridley sea turtles, 6 loggerhead sea turtles and 11
green sea turtles, with mortalities of up to 26 Kemp's ridleys, I loggerhead, and 2 green sea
turtles. As explained in the "Effects of the Action" section, effects of the facility on sea turtle
prey items and the effect of the discharge of pollutants, including chlorine and heat, will be..
insignificant or discountable.

In the discussion below, NMFS considers whether the effects of the proposed action reasonably
would be expected, directly or indirectly, to reduce appreciably the likelihood of both the
survival and recovery of the listed species in the wild by reducing the reproduction, numbers, or
distribution of the species. The purpose of this analysis is to determine whether the proposed
action would jeopardize the continued existence of the species. In the NMFS/USFWS Section 7
Handbook, for the purposes of determining jeopardy, survival is defined as, "the species'
persistence as listed or as a recovery unit, beyond the conditions leading to its endangerment,
with sufficient resilience to allow for the potential recovery from endangerment. Said in another
way, survival is the condition in which .a species. continues to exist into the future while retaining
the potential for recovery. This condition is characterized by a species with a. sufficient
population, represented by all necessary age classes, genetic heterogeneity, and number of
sexually mature individuals producing viable offspring, which exists in an environment
providing all requirements for .completion of.the species' entire life cycle, including
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reproduction, sustenance, and shelter." Recovery is defined as, "Improvement in the status of
listed species to the point at which listing is no longer appropriate under the criteria set out in
Section 4(a)(1) of the Act." Below, for each of the listed species that may be affected by the
proposed action, NMFS summarizes the status of the.species and considers whether the proposed
action will result in reductions in reproduction, numbers or distribution of that species and then
considers whether any reductions in reproduction, numbers or distribution resulting from the
proposed action would reduce appreciably the likelihood of both the survival and. recovery of that
species, as those terms are defined for purposes of the federal Endangered SpeciesAct.

Kemp's Ridley sea turtles are listed as a single species classified as "endangered" under the
ESA. Kemp's ridleys occur in the Atlantic Ocean and.G-ul.f-of Mexico. The only major nesting..
site for Kemp's ridleys is a single stretch of beach neargRancho, Nuevo, Tamaulipas, Mexico
(Carr 1963; USFWS and NMFS 1992; NMFS and. USFW.-S 2007c).

............ ... ... ...

Nest count data provides the best available info-ntion on the, number of adult females, nesting.
each year. As is the. case with. the. other sea turtles, specfi.es discussed above, nest: count datamust
be interpreted with caution given that-these estimtep provide a minimum count of the number of
nesting Kemp's ridley sea.turtles. Inaddition, the eqtimate$,do' not account for adult males or
juveniles of either sex. Without information on theprpoportjon.of adult males to females, and .the
age structure of the Kemp's ridley population, nest. ounts cannQt be used to estimate the total..
population size (Meylan 1982; Ross 1996; Zurita et al. 2003; Hawkes et al. 2005; letter to J.
Lecky, NMFS Office of Protected Resources, from N. Thompson, NMFS Northeast Fisheries
Science Center, December 4, 2007). Nevertheless', the ihes6ing data does provide valuable.
information'on the extent- of Kemp's ridley nesting And.the trehd in the number of nests laid.'
Based on the number of nests laid in 2006 and the remigration interval for Kemp's ridley sea
turtles, there were an estimated 7,000-8,000 adult female Kemp's ridleys in 2006 (NMFS and
USFWS 2007c), which represents an increase in the nesting trend for Kemp's' ridleysg.

The most recent review of the Kemp's ridley as a species suggests that it is in the' early stages..of
recovery (NMFS and USFWS 2007b). Nest count data indicate increased nesting and increased
numbers of nesting females in the population. NMFS also takes into account a number of recent
conservation actions including the protection of females, nests, and hatchlings on nesting
beaches since the 1960s and the enhancement of survival in marine habitats through the
implementation of TEDs in the early 1990s and a decrease in the amount of shrimpingoff the
coast of Tamaulipas and in the Gulf of Mexico in general (NMFS and USFWS 2007b). More
female Kemp's ridley sea turtles are maturing and subsequently nesting, and/or are surviving to
an older age and producing'more nests across their lifetime, resulting in a positive population
trend globally.

There are no assessments of Kemp's ridley sea turtles in New Jersey waters 'generally or the .

action area specifically; thus, NMFS is not-able-to make any conclusions regarding the number
or trends for Kemp's ridleysin the action area' However, since records of sea turtle interactions
at OCNGS began in 1992, there has been an upward trend of observations of Kemp's ridley sea'
turtles at OCNGS. This upward trend may be reflective of-an increase in Kemp's ridleys in, the
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action area, which may be related to a global population increase. Kemp's ridley sea turtles that
occur in the action area will continue to experience anthropogenic and natural sources of
mortality. However, NMFS is not aware of any future actions that are reasonably certain to
occur that area likely to change the trend or reduce the stability of Kemp's ridleys globally or
within the action area. Also, as discussed above, NMFS does not expect Kemp's ridleys to
experience any new effects associated with climate change during the time period covered by
this consultation (i.e., through April 2029). As such, NMFS expects that numbers of Kemp's
ridleys in the action area will continue to be stable over the duration of the proposed action.

NMFS has estimated that the continued, Operation of OCNGS through the duration of its
operating license -(ile., through April 2029),'will result in the impingement or capture of up to 71
Kemp's ridley sea turtles; up to 26 of these sea turtles may die as a result of impingement at the
OCNGS intakes.

Live turtles captured at the facility may have min6o' injuries; however, they are expected to make
a complete recovery without any impairment to future fitness: Capture at OCNGS will:
temporarily prevent these sea turtles from' carryihg out essential behaviors such as foraging and
migrating. However, these behaviors 'are expected to resume: as soon as the turtles are returned to
the wild. The capture of live Kemp's:iidley sea turtles from the-OCNGS intakes iS not likely to
reduce the numbers of Kemp's ridleysea:turtles in the action area, the numbers of Kemp's ridley
in any subpopulation or the species as a whole. Similarly, as the capture of live Kemp's ridley
sea turtles from the OCNGS intakes will not affect the fitness of any individual, no effects to
reproduction are anticipated. The captur e!of live Kemp's ridley sea turtles from the OCNGS
intakes is also not likely to affect thedistribution of Kemp's ridley sea turtles in the action area or
affect the distribution of sea turtles throughout their range.. As any effects to individual live
Kemp's ridley sea turtles removed from the intakes will be minor and temporary there are not
anticipated to be any population level impacts.

The mortality of up to 26 Kemp's ridleys represents a very small percentage of the Kemp's
ridleys worldwide. Even taking into account just nesting females, the death of up to 26 Kemp's
ridleys represents less than 0.4% of the population. While the death of up to 26 Kemp's ridleys
will reduce the number of Kemp's ridleys compared to the number that would have been present
absent the proposed action, it is not likely that this reduction in: numbers will change the status of
this species or its stable to increasing trend as this loss represents a very small percentage of the
population (less than 0.4%). Reproductive potential of Kemp's ridleys is not expected to be
affected in any other way other than through a reduction in numbers of individuals. A reduction
in the number of Kemp's ridleys would have theeffect of reducing the amount of potential
reproduction as any dead Kemp's ridleys would have no potential for future, reproduction. -In
2006, the most recent year for which data is available, there were an estimated: 7-8,000 nesting
females. While the species is throughto be female biased, there are likely,.to be several thousand'
adult males as well. Given the number of nesting adults, it is unlikely that the loss of 26 Kemp's
ridleys would affect the success of nesting in any year. Additionally, this small reduction in
potential nesters is expected -to result in a small reduction in the number of eggs laid or
hatchlings produced in future years and similarly, a very small effect on the strength of
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subsequent year classes. Even considering the potential future nesters.that would be produced by
the individuals that would be killed as a result of.the proposed action, any effect to future year
classes is anticipated to be very small and would not change the stable to increasing trend of this
species. Additionally, the proposed action will not affect nesting beaches in any way or disrupt
migratory movements in a way that hinders access to nesting beaches or otherwise delays
nesting.

The proposed action is not likely to reduce distribution because the action will not impede
Kemp's ridleys from accessing foraging grounds or cause more than a temporary disruption to
other migratory behaviors.. Additionally, given the sma!l percentage of the species that will be
killed as a result of the operations of OCNGS, there .is notlikely to be. any loss of unique genetic
haplotypes-and no loss of geneticdiversity. .

While generally speaking, the loss of a small number of individuals from a subpopulation or
speciesmay have an appreciable reduction on the •u mumb.rs, reproduction and distribution. of the
.species this is ,likely to occur only'when there are' very few,. individuals ina population, the.
individuals occur .in, avery limited geographic range, or~thp -species has extremely low levels of
genetic; diversity., This, situation. is not1ikely in th.e... se of, Kemp's.ridleys because: the species
is widely geographically distributed5!it is not k gwnjtqjhve .low levels of genetic diversity; there
are several thousand individuals,,in the population. .aad th.,number of Kemp's ridleys is likely, to
be increasing and at worst is stable.' , , .i...-.

Based on the information provided above, the.-de4thof up,to 26 Kemp's ridley sea turtles over
the remainder of the OCNGS operating license, will not appreciably reduce the likelihood of
survival (i.e., .it will not decrease the likelihood that the species will continue to persist. into the
future with sufficient resilience to allow for the potential, recovery from endangerment). -The
action will not affect Kemp's ridleys in a way that prevents the species from having a sufficient
population, represented by all necessary age classes, genetic heterogeneity, and number of
sexually mature individuals producing viable offspring and it will not result in effects to the
environment which would prevent Kemp's ridleys from completing their entire life cycle,
including reproduction, sustenance, and shelter. This is the case because: (1) the species'
nesting trend is increasing; (2) the death of 26 Kemp's ridleys represents an extremely small
percentage of the species as a whole; (3) the death of 26 Kemp's ridleys will not change the
status or trends of the species as a whole; (4) the loss of these Kemp's ridleys is not likely to have
an effect on the levels of genetic heterogeneity in the population; (5) the loss of these Kemp's
ridleys is likely to have such a small effect on reproductive output that the loss of these. .-
individuals will not change the .status or trends of the species; (5) the action will have only a
minor and temporary effect on .the distribution of Kemp's ridleys in the action area and no effect
on the distribution of theispecies throughout its range;;.and, ,(6) the action will have no effect on.
the ability of Kemp's ridleys to shelter and.onlyanr-insignificant effecton individual foraging
Kemp's ridleys. ., . . .: -.

In certain instances an action that does not appreciably reduce the;likelihood of a species survival
(persistence) may-affect its likelihood of recovery or the rate at which recovery is expected to
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occur. As explained above, NMFS has determined that the proposed action will not appreciably
reduce the likelihood that Kemp's ridleys will survive in the wild. Here, NMFS considers the
potential for the action to reduce the likelihood of recovery. As noted above, recovery is defined
as the improvement in status such that listing is no longer appropriate. Section 4(a)(1) of the
ESA requires listing of a species if it is in danger of extinction throughout all or a significant
portion of its range (i.e., "endangered"), or likely to become in danger of extinction throughout
all or a significant portion of its range in the foreseeable future (i.e., "threatened") because of any
of the following five listing factors: (1) The present or threatened destruction, modification, or
curtailment of its habitat or range, (2) overutilization for commercial, recreational, scientific, or
educational purposes, (3) disease or predation, (4) the inadequacy of existing regulatory
mechanisms, (5) other natural or manrmade factors affecting its continued existence.

The proposed action is not expected to modify, curtail or destroy the range of the species since it
will result in an extremely small reduction in the number of Kemp's ridley sea turtles in any
geographic area and since it will not affect the overall distribution of Kemp's ridley sea turtles
other than to -cause temporary delays in migratory movements. The proposed action will not
utilize Kemp's.ridley sea turtles for recreational, scientific or commercial purposes, affect the
adequacy of existing regulatory mechanisms to protect this species or affect itscontinued
existence., The proposed action is likely 'to' result in the mortality of up to 26 Kemp's ridleys;
however, as explained above, the loss of these individuals and what would havebeen their,
progeny is not expected to affect the persistence of Kemp's ridleys. As the reduction in numbers
and future reproduction is very small, the loss of these individuals will not change the status or
trend of Kemp's ridleys, which is stable to increasing. Theeffects of the proposed action will not
hasten the extinction timeline or otherwise'increase the danger of extinction since the action will
cause the mortality of only a very small percentage of the species as a whole and these mortalities
are not expected to result in the reduction of overall reproductive fitness for the species as a
whole. The effects of the proposed action will also not reduce the likelihood that the status of the
species can improve to the point where it is recovered and could be delisted. Therefore, the
proposed action will not appreciably reduce the likelihood that Kemp's ridleys can be brought to
the point at whichthey are no longer listed as endangered or threatened. Based on the analysis
presented herein, the proposed action, resulting in the capture or impingement of no more than
71 Kemp's ridleys and the mortality of no more than 26 of those individuals, is not likely to
appreciably reduce the survival and recovery of this species.

The Northwest Atlantic DPS of loggerhead sea turtles is listed as "threatened" under the ESA.
It takes decades for loggerhead sea turtles to reach maturity. Once they have reached maturity,
females typically lay multiple-clutches of eggs within a season, but do not typically lay eggs
every season (NMFS and USFWS 2008). There are many natural and anthropogenic factors
affecting the survival of loggerheads prior to their reaching maturity as well as for those adults
who have reached maturity. As described in the Status of the Species/Environmental Baseline
and Cumulative Effects sections above, loggerhead sea turtles in the action area continue to be
affected by multiple anthropogenic impacts including bycatch in commercial and recreational
fisheries, habitat alteration, dredging, power plant intakes and other factors that result in
mortality of individuals at all. life stages: Negative impacts causing death of various age classes
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occur both on land and in the water. Many actions have been taken to address known negative
impacts to loggerhead sea turtles. However, many remain unaddressed, have not been
sufficiently addressed, or have been addressed in some manner but whose success cannot be
quantified.

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, NYWA 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 populatiokn remains widespread, the trend for the,
nesting population appears to be stabilizing, and substantial conservation efforts are underway to
address threats. . .. .

In this Opinion, NMFS, has considered the potential'impacts of the proposed action on the NWA
DPS of loggerhead sea turtles. Based on the average,.number: of loggerhead seajturtles ,captured
or impinged at OCNGS over the:most recent: 10 year period,. no more than 6 %loggerhead sea =

turtles are likely to be captured.or impinged at OCNGS over, the remaining term of the facility's
operating license. Based:on~the mortality rate forlloggerheads captured or impinged-at the,
facility, no more than 1 of these turtles are;likelyto die as, a result of interactions with the. facility.
Due to the difficulty in determining cause of death, it is ,assumed .for the purposes of this analysis,
that any dead loggerhead. sea turtle captured or: impinged at OCNGS was killed, as a-result of
interactions with the facility. NMFS anticipates .that-on average,.no more than 1 loggerhead sea
turtle would be captured or impinged annually; however, as many as 3 loggerhead sea turtles
have been captured at OCNGS in a given year and it is possible that there, will be years where as
many as 3 loggerheads will be captured and also likely that there will be years where no,
loggerhead sea turtles are captured. Live turtles -captured at the facility may have minor injuries;
however, they are expected to make a complete recovery without any impairment to future
fitness. Capture at OCNGS will temporarily prevent these sea turtles from carrying out essential
behaviors such as foraging and migrating. However, these behaviors are expected to resume, as
soon as the turtles are returned to the wild. The capture of live loggerhead sea turtles from the
OCNGS intakes is not likely to reduce the numbers of loggerhead sea turtles in the action area,
the numbers of loggerheads in any subpopulation or the species as a whole. Similarly, as the
capture of live loggerhead sea turtles from the OCNGS intakes will not affect the fitness of any
individual, no effects to reproduction are anticipated. The, capture of live loggerhead. sea turtles
from.the OCNGS intakes is also not likely to affect the distribution of loggerhead sea turtles in
the action area or affect the distribution of sea turtles throughout their range. As any effects to
individual live.loggerhead .sea turtles removed from the intakes will be minor and temporary,-
there: arenot anticipated to be any population.level impacts. ,

The lethal removal of up to. 1 loggerhead sea turtle from the action, area over, the remainder of the
term of the operating license (i.e., through April 2029), would be expected to reduce the number
of loggerhead sea turtles from the recovery unit of.which they originated as compared to the
number of loggerheads that would have been present in' the absence of the proposed actions
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(assuming all other variables remained the same). However, this does not necessarily mean that
these recovery units will experience reductions in reproduction, numbers or distribution in
response to these effects to the extent that survival and recovery would be appreciably reduced.
The final revised recovery plan for loggerheads compiled the most recent 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., nesti'ng grouips). They are: (1) for the NRU, a mean of
5,215 loggerhead nests per year with approximately 1,272 females nesting per year; (2) for the
PFRU, a mean of 64,513 nests per year with approximately 15,735 females nesting per year; (3)
for the DTRU, a mean of 246 nests per year with approximately 60 females nesting per year; and
(4) for the NGMRU, a mean of 906 nests per year 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, Yucat6.n, Mexico, where a range of 903-2,331 nests per year was estimated
from 1987-2001 (NMFS and USFWS2007a). There are no annual nest estimates available for
the Yucatiri 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.

It is likely that the loggerhead sea turtles captured at OCNGS originate from several of the
recovery units. Limited information is available on the genetic makeup of sea turtles in themid-
Atlantic, including Barnegat Bay. Coh6rts &6m each of the five western Atlantic subpopulations
are expected to Occur in the action area. Genetic analysis of samples collected from immature
loggerhead sea turtles captured in pound nets in the Pamlico-Albemarle Estuarine Complex in
North Carolina from September-December of 1995-1997 indicated that cohorts from all five-
western Atlantic subpopulations were present' (Bass et al. 2004). In a separate study, genetic'
analysis of samples collected from loggerheadi sea turtles from Massachusetts to Florida found
that all five western Atlantic loggerhead subpopulations were represented (Bowen et al. 2004).
Bass et al. (2004) found that 80 percent of the juveniles and sub-adults utilizing the foraging
habitat originated from the south Florida nesting population, 12 percent from the northern
subpopulation, 6 percent from the Yucatan subpopulation, and 2 percent from other rookeries.
The previouslydefined loggerhead subpopulations do not share the exact delineations of the
recovery units identified in the 2008 recovery plan. However, the PFRU encompasses both the
south Florida and Florida panhandle subpopulations, the NRU is roughly equivalent to the
northern nesting group, the Dry Tortugas subpopulation is equivalent to the DTRU, and the
Yucatan subpopulation is included in the GCRU.

Based on the genetic analysis presented in Bass et al. (2004) and the small number of
loggerheads from the DTRU or the NGMRU likely to occur in the action area it is extremely
unlikely that the loggerhead likely to be killed due to interactions with the OCNGS will originate
from either of these recoVery units. The majority, at least 80% of the loggerheads captured or
impinged, are likely to have originated from the PFRU, with the r'emainder from. the NRU and
GCRU. As such, of the 6 loggerheads likely to be captured or impinged at the facility, 5 are
expected to be from the PFRU, With 1 from the NRU or the GCRU. As explained above, only I
loggerhead mortality is expected to result from the operation of the facility over the remainder of
its operating license. As it is impossible to predict whether this turtle will be from the PFRU, the
NRU or the GCRU, NMFS considers below the effects of the mortality of I loggerhead from any
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of the these three recovery units.

As noted above, the most recent population estimates indicate that there are approximately
15,735 females nesting annually in the PFRU and approximately 1,272 females nesting per year.
in the NRU.. For the GCRU, the only estimate available for the number of loggerhead nests per
year is from Quintana Roo, Yucatdn, 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; however, the 2008 recovery plan indicates that the Yucatan nesting aggregation has at least
1,000 nesting females annually. As the numbers outlined here are only for nesting females, the
total number of loggerhead sea turtles in each recovery unit is likely significantly higher. The
loss of 1; loggerhead represents an extremely small p~ercentage of the number of Sea turtles in the
PFRU. Even if the total population was limited .to 15,735 loggerheads, the loss of 1: individual
would represent approximately 0.006% of the population. Similarly, the loss of 1 loggerhead
from the NRU represents an extremely small percentage of the recovery unit. Even if the total
population was limited to .1,272 sea turtles, the loss of I individual would represent
approximately 0.08% of the population. The loss of 1 loggerhead from the GCRU, which is
expecte.d tosupportat least 1,000 nesting females, rerehts Iess than 0.1 % of the population.
The loss of such a. small percentage of the individuals from any of these recovery units represents

an even smaller percentage of the species as a.whole. As such, it is unlikely that the death of one
loggerhead sea turtle will have a detectable effect on thenumbers and population trends of
loggerheads in these recovery units or the number of loggerhdads in the population as a whole.
Additionally, this action is not likely to reduce distribution of loggerheads because the action will
only result in temporary delays, for foraging and migrating loggerheads and will not impede any
loggerheads from accessing suitable foraging grounds and or disrupt other migratory behaviors.

In general, while the loss of a small number of individuals from a subpopulation or species may
have an appreciable reduction on the numbers, reproduction and distribution' of the species, this
is likely to occur only when there are very few individuals in a population, the individuals occur
in a very limited geographic range or the species has extremely low levels of genetic diversity.
This situation is not likely in the case of loggerhead. sea turtles because: the species is widely
geographically distributed, it is not known to have low levels of genetic diversity, and there are
several thousand individuals in the population.

Based on. the information provided above,,the death of no more than 1 loggerhead sea turtle as a
result of the ongoing operations of the OCNGS will not appreciably reduce the likelihood of
surviyal (i.e., it will. not decrease the likelihood that the species will continue to persist into the
future with sufficient resilience, to allow for the potential recoveyr from endangerment). The
action will not affect loggerheads in a way thatprievents the species from having a sufficient
population, represented by all necessary age classes, genetic heterogeneity, and number of
sexually mature individuals producing viable offspring and itwill not result in effects to the
environment which would prevent loggerheads from completing their entire life cycle, including
reproduction, sustenance, and shelter. This is the case because:. (1) the death of 1. loggerhead
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represents an extremely small percentage of the species as a whole; (2) the loss of this loggerhead
will not change the status or trends of any nesting aggregation, recovery unit or the species as a
whole; (3) the loss of 1 loggerhead is not likely to have an effect on the levels of genetic
heterogeneity in the population; (3) the loss of one loggerhead is likely to have an undetectable.
effect on reproductive output of any nesting aggregation or the species as a whole; and, (4) the
action will have no effect on the distribution of loggerheads in the action area or throughout its
range; and, (6) the action will have no effect on the ability of loggerheads to shelter and only an
insignificant effect on individual foraging loggerheads.

In certain instances an action may not appreciably reduce the likelihood of a species survival
(persistence) but may affect its likelihood of recovery or the rate at which recovery is expected to
occur. As explained above, NMFS has determined that the proposed action will not appreciably
reduce the likelihood that loggerheads will survive in the wild. Here, NMFS considers the
potential for the action to reduce the likelihood of recovery. As noted above, recovery is defined
as the improvement in status such that listin•g:is no. longer appropriate. , .

Section 4(a)(1) of the ESA requires listing of a species if it is in danger of extinction throughout
all or a significant portion of its range (i.e., "endangered"), or likely to become in danger of
extinction throughout all or a significanit -portion of its range in the foreseeable future (i.e.,
"threatened") because of any of the following -five listing factors: (1) The present or threatened
destruction,rmndification, or curtailment of its habitat or range, (2) overutilization for ,
commercial, recreational, scientific; creducational purposes, (3) disease or predation, (4) the
inadequacy of existing regulatory mechanisms, (5) other natural or manmade factors affecting its
continued existence. --.

The proposed action will not appreciably reduce' the likelihood of survival of the loggerhead sea
turtle species. Also, it is not expected to modify, curtail or destroy the range of the species since
it will result in an extremely small reduction in the number of loggerheads in any geographic area
and since it will not affect the overall distribution of loggerheads other than to cause minor
temporary adjustments.in movements in the action area. The proposed action will not utilize
loggerheads for recreational, scientific or commercial purposes, affect the adequacy of existing
regulatory mechanisms to protect any of these species of sea turtles, or affect their continued
existence. As explained above, the proposed action is likely to result in the mortality of up to 1
loggerhead over the remainder of the facility's operating license (i.e., through April 9, 2029);
however, as explained above, the loss of this individual over this time period is not expected to
affect the persistence of loggerhead sea turtles. In summary, the effects of the proposed action
will not hasten the extinction timeline or otherwise increase the danger of extinction; further, the
action will not prevent the species fromh growing in a way that leads to recovery'and the action
will not change the rate at which recovery can occur. This is the case because while the action
may result in a small: reduction in the number of loggerheads and a small reduction in the amount.
of potential reproduction due to the' loss of one individual, these effects will be undetectableover
the long-term and the actionis not expected to have long term impacts 'on the future growth'of
the population or its potential for recovery. Therefore, based on the analysis presented above, the
proposed action will not appreciably reduce the. likelihood that loggerhead sea turtles can be
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brought to the point at which they are no longer listed as endangered or threatened.

Despite the threats faced by individual loggerhead sea turtles inside and outside of the action
area, the proposed action will not increase the vulnerability of individual sea turtles to these
additional threats and exposure to ongoing threats will not increase susceptibility to effects
related to the proposed action. While NMFS is not able to predict with precision how:climate
change will continue to impact loggerhead sea turtles in the action area or how the species will
adapt to climate-change related environmental impacts, no additional effects related to climate.
change to loggerhead sea turtles in the action area are anticipated over the life of the proposed
action (i.e., through 2029)., NMFS has considered theeýffects of the proposed action in light of
cumulative effects explained above,-including climate, change,: and has concluded that,.even in
light of the ongoing impacts ofihese activities and, condjtions, .the conclusions reached above do
not change. . ,. . . . : ,..!.. ', -

Based on the analysis presented herein, the proposed,4ctioni resulting in the mortality of no more
than 1 loggerhead, is not likely to appreciably reduce the survival and recovery of the NWA DPS
of loggerhead sea turtles.. .. ,,. . •.. .

-.,. . . . . .,. . .. ri

Green sea turtles. are. listed as both threatened and, endangerzect-under; the ESA., Breeding colony
populations in Florida and on the Pacific coast of Mexiqqý.arepq.nsidered endangered while all
others are considered threatened.. Due to the, inability! toQdisjinguish-betweenj these pppulations
away from the nesting beach, for this Opinion, greer sqea. turtles~are considered endangered
wherever they occur in U.S. waters. Green sea turtles:org distributed circumglobally and can be
found in the Pacific, Indian, and Atlantic Oceans as well as the Mediterranean Sea (NMFS and
USFWS 1991; Seminoff 2004; NMFS and USFWS 2007d). As is also the case with the other
sea turtle species, green sea turtles face numerous threats on land and in the water that affect the
survival of all age classes.

A review of 32 Index Sites distributed globally revealed a.48% to 67% decline in the number of
mature females nesting annually over the last three generations (Seminoff 2004). For example,
in the eastern Pacific, the main nesting sites for the green sea turtle are located in Michoacan,
Mexico, and in the Galapagos Islands, Ecuador, where the number of nesting females exceeds
1,000 females per year at each site (NMFS and USFWS 2007d). Historically,, however, greater
than 20,000 females per year are believed to have nested in Michoacan alone (Cliffton etal.
1982; NMFS and USFWS 2007d).. However, the decline is not consistent across all green sea
turtle nesting areas. Increases in the number of nests counted and, presumably, the numbers of
mature females laying nests were recorded for several ,areas (Seminoff 2004,; NMFS and USFWS
2007d): Of the.32.,index sites reviewed by Seminoff (2004), the trend in nesting was described.
as: increasing-for 10 sites, decreasing for. 19 sites, and stable, (no change) for 3 sites. Of the 46
green sea. turle nesting, sites reviewed for. the 5-year status, review, the.trend in nesting was
described as.increasing for 12 sites, decreasing for 4 sites,. stable ,for 10, sites, and unknown for 20
sites (NMFS and USFWS 2007d). The greatest abundance of green sea turtle nesting in the
western Atlantic occurs on beaches in Tortuguero, Costa Rica (NMFS and USFWS 2007d).
Nesting in the area has increased considerably since the 1970s :and. nest count data. from 1999-
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2003 suggest nesting by 17,402-37,290 females per year (NMFS and USFWS 2007d). One of
the largest nesting sites for green sea turtles worldwide is still believed to be on the beaches of
Oman in the IndianOcean (Hirth 1997; Ferreira et al. 2003; NMFS and USFWS 2007d).
However, nesting data for this area has not been published since the 1980s and updated nest
numbers are needed (NMFS and USFWS 2007d).

The results of genetic analyses show that green sea turtles in the Atlantic do not contribute to
green sea turtle nesting elsewhere in the species' range (Bowen and Karl.2007). Therefore,
increased nesting by green sea turtles in the Atlantic is not expected to affect green sea turtle
abundance in other ocean basins in which the species occurs. However, the ESA-listing of green
sea turtles as a species across ocean basins means that the effects Of a proposed action must,
ultimately, be considered at the specieslevel for section 7 consultations. NMFS recognizes that
the nest count data available for green sea turtles in the Atlantic clearly indicates increased
nesting at many sites. However, NMFS also recognizes that the nest count data, including data
for green sea turtles in the Atlantic, only provides information on the number of females
currently nesting, and is not necessarily a reflectionof the number of mature females available to
nest or the number of immature femalesý that will reach maturity and: nest-in the future:.' Given the
late age to maturity for green sea turtles (20to 50 years), (Balazs 1982; Frazer'and Ehrhart 1985;
Seminoff 2004), caution is urged regarding the trend forany of the nesting groups since no area
has a dalaset spanning a full green sea turtle generation (NMFS and USFWS 2007d).. -

As described in the Status of the Species, Environmental Baseline and Cumulative Effects
sections above, green sea turtles .in the action area continue to be affected by multiple
anthropogenic impacts including bycatch in: commercial and recreational fisheries, habitat
alteration and other factors that result in mortality of individuals at all life stages.

In this Opinion, NMFS has considered the potential impacts of the proposed action on green sea
turtles. Based on the average number of green sea turtles captured or impinged at OCNGS over
the most recent 12. year period, no more than 11 green sea turtles are likely to be captured or
impinged at OCNGS over the remaining term of the facility's operating license. Based on the
mortality rate for greens captured or impinged at the facility, no more than 2 of these turtles are
likely to die as a result of interactions with the facility. Due to the difficulty in determining cause
of death, it is assumed for the purposes of this analysis, that any dead green sea turtle captured or
impinged at OCNGS was killed as a result of interactions with the facility. NMFS anticipates
that on average, no more than 1 green sea turtle will be captured or impinged annually; however,
as many.as 3 green sea turtles have been captured at OCNGS in a given year and it is possible
that there will be years where as many as.3 greens will be captured and also likely that there will.
be years where no green sea turtles are captured. Live turtles captured at the.facility may have
minor injuries; however, they are expected to make a complete recovery without any impairment
to future fitness. Capture at OCNGS will temporarilyprevent these sea turtles from carrying out
essential behaviors such as foraging and migrating. However, these behaviors are expected to
resume as soon as the turtles are returned to the wild. The capture of live green sea turtles from
the OCNGS intakes is not likely to reduce the numbers of Kemp's ridley sea turtles in the action
area, the numbers of green sea turtles in any subpopulation or the species as a whole. Similarly,
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as the capture of live green sea turtles from the OCNGS intakes will not affect the fitness of any-
individual, no effects to reproduction are anticipated. The capture of live green sea turtles from
the OCNGS intakes is also not likely to affect the distribution of green sea turtles in the action
area or affect the distribution of sea turtles throughout their range. As any effects to individual
live green sea turtles removed from the intakes will be minor and temporary there are not:
anticipated to be any population level impacts.

The lethal removal of up to 2 green sea turtles from the action. area over the remainder of the
term of the operating license (i.e., through April 2029), would be expected to reduce the number
of green sea turtles as compared to the number of green :sea turtles that would have been present
in the absence of the proposed actions (assuming all other, variables remained the same).
However, this does not necessarily~mean that the specieeiwili experience reductions in
reproduction,., numbers or distribution in response to he,§qeffects to the extent that survival and
recovery would be appreciably reduced. * .

The lethal removal of 2 green. sea turtles,,wlhither.males, or 'females, immature or mature animals,
would reduce the number of green sea turtles as compar~d to the number of green that would
have been present in the absence of the proposed action assuming all other variables remained
the same; the:loss of 2 green, sea turtles repriesents a.yery~small,. percentage of the species as a,
whole. Even, compared to: the number of nesting. .femai9_( 17,900-37,000), whichrepresent only
a portion of the number of greens worldwide, the mortality of 2 greens represents less than
0.011% of the population. The loss of these sea,.turtles."would be expected to reduce the..
reproduction of green sea turtles as compared to, the reproductive output of green sea turtles in
the absence of the proposed action. As described~in the IStatus of the .Species". section above,
NMFS considers the trend for green sea turtles to be stable. However, as explained below, the
death of up to 2 green sea turtles over the remainder of the operating license will not appreciably
reduce the likelihood of survival for the species' for the following reasons. " ...

While generally speaking, the loss of a small number of individuals from a subpopulation or'
species may have an appreciable reduction on the numbers, reproduction and distribution of the
species this is likely to occur only when there are very, few individuals in a population, the
individuals occur in a very limited geographic range or the species has extremely low levels -of
genetic diversity. This situation is not likely in the case of greens because: the species is widely
geographically distributed, it is not known to have low levels of genetic diversity, there are
several thousand individuals in the population and the number of greens is likely to be increasing
and at worst is stable. This action is not likelyto reduce distribution of greens because .the action
will not impede greens from accessing foraging grounds or cause more than a temporary••
disruption to other migratory behaviors.

. . . , . . , . .

Based on the information provided above,,the death of up to 2 greens sea turtles will not
appreciably reduce the likelihood of survival (i.e:, itwill not decrease the likelihood that the
species will continue to persist into the future. with' sufficient: resilience to allow for the potential
recovery from endangerment). The action will not affect! green. sea turtles in a way that prevents:
the species from having a sufficient population, represented by all necessary age classes, genetic
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heterogeneity, and number of sexually mature individuals producing viable offspring and it will
not result in effects to the environment which would prevent green sea turtles from completing
their entire life cycle, including reproduction, sustenance, and shelter. This is the case because:
(1) the species' nesting trend is increasing; (2) the death of 2 green sea turtles represents an
extremely small percentage of the species as a whole; (3) the loss of 2 green sea turtles will not
change the status or trends of the species as a whole; (4) the loss of 2 green sea turtles is not
likely to have an effect on the levels of genetic heterogeneity in the population; (5) the loss of 2
green sea turtles is likely to have an undetectable effect on reproductive output of the species as a
whole; (6) the action will have no effect on the distribution of greens in the action area or
throughout its range; and (7) the action will have no effect on the ability of loggerheads to shelter
and only an insignificant effect on indi•,idual foraging loggerheads.

In certain instances an action may not appreciably reduce the likelihood of a species survival
(persistence) but may affect its likelihood of recovery or the rate at which recovery is expected to
occur. As explained above, NMFS has determined that the proposed action will not appreciably
reduce the likelihood that green sea turtles will SurVive in the wild. H Here, NMFS considers the
potential for the action to reduce the likelihood 6f recovery.- As noted above, recovery is defined,
as the improvement in status such that listing is no longer appropriate:-

Section 4(a)(1) of the ESA requires listing of a species if it is in danger of extinction throughout
all or a significant portion of its range- (i.e., "endadngered"), or likely to become in danger of
extinction throughout all or a significantrportion of its range in the foreseeable future (i.e.,
"threatened") because of any of the following: five listing factors: (1) The present or threatened
destruction, modification, or curtailmentof its habitat or range, (2) overutilization for "
commercial, recreational, scientific, or educational purposes, (3) disease or predation, (4) the
inadequacy of existing regulatory mechanisms, (5) other natural or manmade factors affecting its
continued existence.

The proposed action will not appreciably reduce the likelihood of survival of green sea turtles.'
Also, it is not expected to modify, curtail or destroy the range of the species since it will result in
an extremely small reduction in the number of Green sea turtles in any geographic area and since
it will not affect the overall distribution of Green sea turtles other than to cause minor temporary
adjustments in movements in the action area. The proposed action will not utilize Green sea
turtles for recreational, scientific or commercial purposes, affect the adequacy of existing
regulatory mechanisms to protect any of these species of sea turtles, or affect their continued
existence. As explained above, the proposed action is likely to result in the mortality of up to 2
green sea turtles; however, as explained above, the loss of these individuals over this time period
is not expected to affect the persistence of green sea turtles. The effects of the proposed action
will not hasten the extinction timeline or otherwise increase the danger of extinction; further, the
action will not prevent the species firom growing in a way that leads to recovery and the action
will not change the rate at which recoverycan occur. This is the case because while the action
may result in a small reduction in the number of greens and a small reduction in the amount of
potential reproduction due to the loss of two individuals, these effects will be undetectable over
the long-term and the action is not expected to have long term impacts on the future growth of
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the population or its potential for recovery. Therefore, based on the analysis presented above, the
proposed' action will not. appreciably reduce the likelihood that green sea turtles can be brought to.
the point at which they are no longer listed as endangered or threatened.

Despite the threats faced by individual green sea turtles inside and outside of the action area, the
proposed action will not increase the vulnerability of individual sea turtles to these additional
threats and exposure to ongoing threats will not increase susceptibility to effects related to the
proposed action. While NMFS is not able to predict with. precisionhow climate change will
continue to impact Green sea turtles in the action area or.,hQw the species will adapt to climate-,
change related environmental impacts, no additional, effects. related, to climate change to Green
sea turtles in the action area are anticipated .over the life9of.the proposed action (i.e:, through.
2029). NMFS has considered the effects of the proposed action in light of cumulative effects
explained above, including climate change, aildhas, .oncjuoled th.at :even in light of the ongoing
impacts.of these activities and conditionsý the coiclusioqps reached above do not change,.:.:.

i,.::~~ "I. `z T-

Based on theýanalysis presented herein the pr~op9oed! action,, resulting in the mortality, of o more
than 2 green sea tutle~s, over the,remaining term, of the operating license, is not likely to0,
appreciably reduce the survival and recqovery of this, species. t : : .

CONCLUSION . . . ." .. :.. . .,.....- , ...
After reviewing the best available information on..the status, of endangered ,and. threatened species
under NMFS jurisdiction,,the environmental baselinp ,efor the action area,, the effects of.the
proposed action, interdependent and. interrelated -actionssa~nd the. cumulative effects,u'itisNMFS'
biological opinion that the proposed action may adversely affect but is not likely to.jeopadize the
continued existence of the loggerhead, Kemp's ridley or.green sea turtles. No critical, habitat is
designated in the action area; therefore, none will be affected by the proposed action:

In the Incidental Take Statement accompanying this Opinion (see page 79), NMFS has
determined that removal of sea turtles from. the water and transfer of these sea turtles to an.
appropriate STSSN facility (such as the MMSC) is necessary and appropriate to ensure .that sea
turtles -are monitored, rehabilitated and treated as necessary and that they are released back into
the wild at a suitable location. The effects of holding and .transfer to the facility on listed species
in the action area are outlined below.

Effects of holding and relocation to MMSC as required by the Incidental Take Statement
NMFS has estimated that up to 71 Kemp's ridley, .6 loggerhead, and 11 green sea turtles are
likely to be impinged or captured at the OCNGS intakesover the remaining duration of the.
OCNGS operating license.. While removal .from the water, taking measurements, holding the sea.
turtlesnd. transferring live turtles to a rehabilitation facility wi! .cause stress and temporarily
disrupt-normal .foragi1g and migrator behaviors, once, ,released into the wild these turtles are

likely to rapidly resume normal behaviors. 'Sea turtles are-typically transferred to MMSC within
a couple of hours of capture. Only 2 sea turtles (both Kemp's.ridley) have died at MMSC after
transfer from OCNGS and necropsies indicated that both sea turtles, died from injuries and
infection sustained prior to impingement at the.intakes. NMFS has no information to suggest
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that the handling and transfer of sea turtles to a facility such as MMSC will have any significant
adverse effects on sea turtles; in fact, all turtles transferred from OCNGS to MMSC, with the
exceptions noted above, have been deemed healthy and ultimately returned to the wild. Removal
of sea turtles from the water at the OCNGS intakes will ensure that these turtles are not subject to
additional injury or eventual death at the intakes and that they will be released into the wild at a
suitable location. Additionally, the transfer of sea turtles to an appropriate facility ensures that
any sea turtles needing medical attention can be properly cared for. Two sea turtles removed
from OCNGS have been eventually sent to a rehabilitation center in Topsail, North Carolina for
surgery to repair injuries either sustained at OCNGS or prior to impingement. As such, NMFS
believes that the removal of sea turtles from the water at OCGNS and the transfer of these turtles
to an appropriate stranding facility will have a net beneficial effect to these turtles.

While the measuring of sea turtles will cause additional handling of these individuals and may
cause stress, this is likely to be temporary and there are no known lasting effects of taking these o
measurements. The holding of sea turtles and transport to a stranding facility will temporarily
disrupt normal foraging and migratory behaviors; however, once returned to the wild these turtles
are likely to rapidly resume normal behaviors. As such, the holding, measuring, handling and
transfer of live sea turtles is not likely to result in any additional adverse effects to these sea
turtles. The handling, measuring and transfer of dead sea turtles will not have any additional
effects on these turtles as they are already dead.

Kemp's ridley sea turtles
As noted above, NMFS has determined that the capture or impingement of up to 71 Kemp's
ridley sea turtles over the remaining duration of the license, including the death of up to 26 of
these turtles, is not likely to jeopardize the continued existence of this species. No additional
deaths are likely to be attributable to measuring, handling or transfer. As explained above, the
measuring, handling and transfer is not likely to cause any long lasting or significant adverse
effects to these turtles and is likely to have a net beneficial effect.

Loggerhead sea turtles
As noted above, NMFS has determined that the capture or impingement of up to 6 loggerhead
sea turtles over the remaining duration of the license, including the death of no more than 1 of
these turtles, is not likely to jeopardize the continued existence of this species. No additional
deaths are likely to be attributable to measuring, handling or transfer. As explained above, the
measuring, handling and transfer is not likely to cause any long lasting or significant adverse
effects to these turtles and is likely to have a net beneficial effect.

Green sea turtles
As noted above, NMFS has determined that the capture or impingement of up to 11 sea turtles
over the remaining duration of the license, including the death of no more than 2 of these turtles,
is not likely to jeopardize the continued existence of this species. No additional deaths are likely
to be attributable to measuring, handling or transfer. As explained above, the measuring,
handling and transfer is not likely to cause any long lasting or significant adverse effects to these
turtles and is likely to have a net beneficial effect.
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Conclusion of effects of holding and relocation
After reviewing the best available information on the status of endangered and threatened species
under NMFS jurisdiction, the environmental baseline for the action area, the effects of the action,
and the cumulative effects, it is NMFS' biological opinion that the monitoring, holding and
relocation of sea turtles required by the Incidental Take Statement will have the beneficial effect
of ensuring that these sea turtles are properly cared for and released back into the wild at a.
suitable location. Adding these procedures to. the overall project is not likely to jeopardize the
continued existence of the Kemp's ridley, loggerhead, orgreen sea turtles. Because no critical
habitat is designated in the action area, none will be. affected. NMFS has determined that the
proposed action of renewing the operating license for the OCGNS and the measuring, holding
and transfer of sea turtles as required by the Incidental Take Statement and the two actions
together are not likely to. jeopardize the continued existence of any threatened or endangered
species, Overall, holding and relocation to an appropriate facility will be a net benefit to the sea
turtles. ,
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INCIDENTAL TAKE STATEMENT
Section 9 of the ESA prohibits the take of endangered species of fish and wildlife. "Fish and
wildlife" is defined in the ESA "as any member of the animal kingdom, including without
limitation any mammal, fish, bird (including any migratory, nonmigratory, or endangered bird for
which protection is also afforded by treaty or other international agreement), amphibian, reptile,
mollusk, crustacean, arthropod or other invertebrate, and includes any part, product, egg, or
offspring thereof, or the dead body or parts thereof." 16 U.S.C. 1532(8). "Take" is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in
any such conduct. Harm is further defined by NMFS to include any act which actually kills or
injures fish or wildlife. Such an act may include significant habitat modification or degradation
that actually kills or injures fish or wildlife by significantly impairing essential behavioral
patterns including breeding, spawning, rearing, migrating, feeding, or sheltering. Incidental take
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise
lawful activity. "Otherwise lawful activities" are-those actions that meet all State and Federal
legal requirements except for the prohibition-against taking in ESA Section 9 (51 FR 19936),
including any state endangered species laws or regulations. Section 9(g) makes it unlawful for
any person "to attempt to commit, solicit another to commit, or cause to be committed, any
offense defined [in the ESA.]" 16 U.S.C. 1538(g). See also 16 U.S.C. 1532(13). Underthe,
terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part
of the agenc'y action is not considered to be prohibited under the ESA provided that such taking
is in compliance with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by NRC so that
they become binding conditions for the exemption in section 7(o)(2) to apply. NRC has a
continuing duty to regulate the activity covered by this Incidental Take Statement. If NRC (1)
fails to assume and implement the terms and conditions or (2) fails to require the operator,
Exelon, to adhere to the terms and conditions of the Incidental Take Statement through
enforceable terms in the operating license, the protective coverageof section 7(o)(2) may lapse.
In order to monitor the impact of incidental take, NRC or the applicant must report the progress
of the action and its impact on the species to the NMFS as specified in the Incidental Take
Statement [50 CFR §402.14(i)(3)] (See U.S. Fish and Wildlife Service and National Marine
Fisheries Service's Joint Endangered Species Act Section 7 Consultation Handbook (1998) at 4-
49).

Amount or Extent of Take
The OCNGS will continue to operate until April 2029 under the terms of the existing license
issued by the NRC that became effective in April 2009. This action has the potential to directly
affect Kemp's ridley, loggerhead and green sea turtles due to impingement at the CWS and DWS
intakes and capture by plant personnel near the intakes. These interactions are likely to cause
injury and/or mortality to the affected sea turtles. In addition, the. removal of sea. turtles from the
water and transfer to a rehabilitation facility may cause stress and will disrupt the sea turtles
normal foraging and migratory behaviors. Based on the distribution of sea turtles in the action
area and information available on historic interactions between sea turtles and the OCNGS,
NMFS anticipates that no more than NMFS has estimated that the proposed action will result in
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the capture or impingement of up to 71 Kemp's ridley sea turtles, 6 loggerhead sea turtles and 11
green sea turtles, inclusive of mortalities accounting for no more than 26 Kemp's ridleys, 1
loggerhead, and 2 green sea turtles. All of the sea turtles captured or impinged are likely to be
injured due to interactions with the trash bars. While the handling of decomposed turtles or turtle
parts is considered to be a take, NMFS is most concerned with the takes that appear to be fresh
dead sea turtles and therefore directly attributable to the operation of the OCNGS. NMFS
recognizes that previously dead sea turtles may become impinged on the intakes at OCNGS and
that some number of dead sea turtles taken at the facility may not necessarily be related to the
operation of the facility itself. Due to the difficulty in determining the cause of death of sea
turtles found dead at the intakes and.the inconsistency inthe, ability of NRC and the applicant to
secure prompt necropsy~results, the aforementioned anticipated level of take includes sea. turtles
that may have been dead prior to impingement: on the:OCNGS ixtakes. As explained in the
"Effects of the Action", section, effects of the facility,.on sea turtle, prey itemsand the.effect of the
discharge of pollutants, including chlorine and. heat,, will be insignificant or. discountable.. In the
accompanying ,Opinion, NMFS determined: that :this :level of anticipated take is not likely.to result
in jeopardy toany sea- turtle species.. .. . , .

In order to,effectively monitor the effects, of this action, it is necessary to. examine the sea. turtles
that are captured at the: facility. Monitoring provides infoma ation on the characteristics of the sea
turtles encountered and: may provide data: which willbhelp develop more effective measures to
avoid future interactions 'with listed species. Additionally,,as release of sea turtles back .into the
water at OCNGS is inappropriate as it would subject the sea turtles to additional stress and
increase the likelihood, of injury or mortality at the intakes,.it -is necessary to transfer the sea
turtles to an appropriate STSSN facility. Currently, Exelon hasan agreement with the MMSC
where upon capturing a sea turtle at the facility, Exelon staff notifies MMSC and the turtle is
transferred to MMSC care. NMFS believes that this procedure is necessary to effectively
monitor the effects of the action and to ensure that the sea turtles are released back into the wild
at an appropriate location. MMSC is authorized to.care for, rehabilitate and release sea turtles*
pursuant to a Stranding Network Agreement and a permit issued by the USFWS pursuant to
Section 10 of the ESA. As outlined below, NMFS is requiring NRC to ensure that Exelon
continue this arrangement with MMSC or another appropriate STSSN approved and permitted
facility. However, as the handling and transport of sea turtles may affect individuals by.
subjecting them to extended holding times and stress, the effects of this action have been
considered in the accompanying Opinion. In the Opinion, NMFS has determined that no more
than 71 Kemp's ridley sea turtles, 6 loggerhead sea turtles and 11 green sea turtles are likely to be
directly affected by measuring, holding and transport. Reasonable and prudent measures and
implementing terms and conditions requiring this monitoring and transport are outlined.below.

Reasonable and Prtident Measures . .",
NMFS believesthe following reasonable and prudent measures are necessaryand appropriate to
minimize impacts of incidental take of endangered and threatened, sea turtles:-
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1. OCNGS must continue to implement a NMFS approved program to prevent, monitor,
minimize, and mitigate the incidental take of sea turtles at the CWS and DWS intake
structures.

2. All sea turtle impingementsassociated with the OCNGS and sea turtle sightings in the
-action area must be reported to NMFS.

3. All live sea turtles must be transported to an appropriate facility -for necessary
rehabilitation and release into the wild.

4. A necropsy of any dead sea turtles must be undertaken promptly. to attempt to identify the
cause of death, particularly whether the sea turtle died as a result of interactions with the
intakes. .

Terms and. Conditions
In order to be exempt from prohibitions of section 9 of'the ESA, Exelori must comply with, and
NRC must ensure through enforceable ternis of the operating license that Exelon does comply
with, the following terms and conditions of the Incidental Take Statement, which implement the
reasonable and prudent measures described above and outline required reporting/monitoring
requirements. These terms and conditions are non-discretionary. Any taking that is in
compliance with the-terms and conditions specified in this Incidental Take-Statement shall not be
considered a prohibited taking of the species concerned (ESA Section 7(o)(2)).

1. To implement RPM #1, the CWS and DWS (when operational) intake trash bars must be
cleaned daily from June 1 to October 31.

a. Cleaning must include the full length of the trash rack, i.e., down to the bottom of
each intake bay. To lessen the possibility of injury to a turtle, the raking process
must be closely monitored so that it can be stopped immediately if a turtle is
sighted.

b. Personnel must be instructed to look beneath surface debris before the rake is used
to lessen the possibility of injury to a turtle.

c. Personnel cleaning the racks must inspect all trash that is dumped to ensure that
no sea turtles are present within the debris.

d. An alternative method of daily cleaning of the full length of the trash racks must
be developed for use- between June 1 through October 31 when the trash rake is
unavailable due to necessary repair or maintenance or is otherwise inoperable. If
the trash rake will be inoperable for more than 24 hours, Exelon or NRC must
contact NMFS and explain what alternate arrangements have been made to ensure
that the full length of the trash racks is cleaned at least once per 24 hours.
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2. To implement RPM #1, inspection of CWS and DWS cooling water intake trash bars
(and immediate area upstream) must continue to be conducted at least once every 4 hours
(three times per 12-hour shift) from June 1 through October 31. NRC must ensure that
inspections follow a set schedule so that they are regularly spaced rather than clumped.
Inspections must occur at leastthree times during each 12 hour shift. A proposed
schedule would be to schedule inspections 2 hours after the start of each shift and then
every 4 hours during the shift. Times of inspections, including those when no turtles
were sighted, must be recorded.

3. To implement RPM #1, lighting must be maintained at the intake bays to enable
inspection personnel:to see the surface of each intake bay and to facilitate safe handling
of turtles which are discovered at night. Portable:;spotlights must be available at both the
CWS and the DWS for times when extra lighting is needed.

4. To implement RPM #1, dip nets, baskets, and other equipment must be. available at both
the CWS and the DWS and must .be,_used .tryemove smaller sea turtles from the OCNGS
-intake structures to reduce- trauma causedby the-existing cleaning mechanism.
Equipment suitable for rescuing large.turtles'(e.g., rescue sling or other provision) must
.be available at OCNGS and readily accessible from the CWS and DWS-...

5. To implement RPM #1, an attempt to resuscitate ýcomatose sea turtles must be made
according to the procedures described in Apppndix II. These procedures must be posted
in appropriate areas such as the intake bay areas for both the CWS and the DWS, any
other area where turtles would be moved forresuscitation, and the CWS and DWS
operator's office(s).

6.. To implement RPM #2, OCNGS personnel must observe the canal area for sea turtles
where and when possible (i.e., during the daylight hours). Any sea turtles sighted in the
canal and in vicinity of OCNGS (not necessarily only near the intake structures) must be
reported to NMFS within 24 hours of the observation (NMFS Section 7 Coordinator at
(978) 281-9328 or FAX (978) 281-9394).

7. To implement RPM #2, if any live or dead sea turtles are taken at OCNGS, plant
personnel must notify NMFS within 24 hours of the take (NMFS Endangered Species
Coordinator at 978-281-9208). An incident report. for sea turtle take (Appendix III) must
also be completed by plant personnel and sent to the NMFS Section 7 Coordinator via
FAX (978-281-9394) within 24 hours of the take. Every sea turtle must be photographed.
Information in Appendix IV will assist in identification of species impinged. All sea

i-turtlesthat are sighted within the vicinity of OCNGS (including the intake and discharge
structures) must also be recorded, and. this information must be submitted in the annual
report. .

8. To implement RPM #2, an annual report of incidental takes must be submitted to NMFS
by January 1 of each year. This report will be used to identify trends and further
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conservation measures necessary to minimize incidental takes of sea turtles. The report
must include, as detailed above, all necropsy reports, incidental take reports, photographs
(if not previously submitted), a record of all sightings in the vicinity of OCNGS, and a
record of when inspections of the intake trash bars were conducted forthe 24 hours prior
to the take. The annual report must also include any potential measures to reduce sea
turtle impingement or mortality at the intake structures. This annual report must also
include information on arrangements made with a STSSN facility to handle sea turtles
taken in-the coming year. The report must also include all necropsy reports. At the time
the report is submitted, NMFS will supply NRC and Exelon with any information on
changes to reporting requirements (i.e.; staff changes, phone or fax numbers, e-mail
addresses) for the coming year:: ..

9. To implement RPM #2, OCNGS personnel or NRC must notify NMFS when the OCNGS
reaches 50% of the incidental take level for any species of sea turtle. At that time, NRC
and NMFS will determine if additional measures are needed to minimize impingement at
the CWS or DWS intake structures.

10. To implement RPM#2, in any year when the estimated annual level of take (lethal and
non-lethal) is exceeded, NRC must Work with NMFS to determine.whether the additional
take represents new information revealing effects of the action that may not have been
previously considered.

11. To implementRPM #3, a stranding/rehabilitation facility with -the appropriate ESA
authority must be contacted immediately. following any live sea turtle take.. Appropriate
transport methods must be employed following the stranding facilities protocols, to
transport the animal to the care of the stranding/rehabilitation personnel for evaluation,
necessary veterinary care, tagging, and release in an appropriate location and habitat.

12. To implement RPM #4, all dead sea turtles must be necropsied by qualified personnel.
The OCNGS must coordinate with a qualified facility or individual to perform the
necropsies on sea turtles impinged at OCNGS, prior to the incidental turtle take, so that
there is no delay in performing the necropsy or obtaining the results. The necropsy results
must identify, when possible, the sex of the turtle, stomach contents, and the estimated
cause of death. Necropsy reports must be submitted to the NMFS Northeast Region with.
the annual review of incident reports or, if not yet available, within 60 days of the
incidental take.

The reasonable and prudent measures, with their implementing terms and conditions, are
designed to minimize and monitor the impactof incidental take that might.otherwise result from
the proposed action. Specifically, these RPMs .and Terms and Conditions 'vill- ensure that Exelon
continues to implement measures to reuce the potential of mortality for any sea turtles impinged
at the OCNGS, to report all interactions to NMFS and to provide information on the likely cause
of death of any sea turtles impinged at the facility.. The discussion below explains why each of,
these RPMs and Terms and Conditions are necessary and appropriate to minimize or monitor the
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level of incidental take associated with the proposed action and how they represent only a minor
change to the. proposed action.

RPM #1 and Term and Conditions #1-6 are necessary and appropriate because they are
specifically designed to ensure that all appropriate measures are carried out to prevent, monitor
and minimize the incidental take of sea turtles at the OCNGS. These conditions ensure that the
potential for detection of sea turtles at the intakes is maximized and that any sea turtles removed
from the water are done so in a manner that minimizes the potential for further injury. The
procedures and requirements outlined in RPM #1 and Term and Conditions # 1-6 are only a
minor change because they are not expected to result An any modifications to :plant operations and
any increase in cost is small. Additionally, these conditions-are consistent with conditions in
previous ITSs for the OCNGS and are part of the normal procedures at the facility.

RPM#2 andTerm and Condition #6-10 are.necessary and appropriate as ensure :the proper
handling. and documentation of any interactions withý listed -species as well as the prompt.,
reporting of these interactions to NMFS. This represents only a minor. change as the',
implementation of these conditions is not anticipated to result in any increased cost, delay of the
project or change: ir the operation of the facility. -Additionally, these. conditions are consistent
with conditions in previous ITSs. for the OCNGS and:are:part:of the normal procedures at thef a c i l i t y . -. ' ..t . ..

RPM#3 and Term and Condition #11 are necessary and appropriate as the continued transfer of
turtles -remn0ved from the water alive to an approved..stranding/rehabilitiation center maximizes
the likelihood that these turtles when returned to the wild will be healthy. AdditionallA:this
ensures that any injured turtles canbe cared for, reducing.the potential impact of any injuries and
reducing the potential for delayed mortality. This represents onlyua minor change as Exelon
already maintains a relationship with MMSC to carry out these activities and this condition is
consistent with conditions in previous ITSs for the OCNGS and is part of the normal procedures
at the facility.

RPM#4 and Term and Condition #12 is necessary and appropriate to determine and document
the likely cause of death for any sea turtle removed from the OCNGS intakes and whether the
cause of death is attributable to the action under-consideration in this Opinion. This represents
only a minor change as Exelon already maintains a relationship with MMSC to carry out these
activities and this condition is consistent with conditions in previous ITSs for the OCNGS and is
part of the normal procedures at the facility.

CONSERVATION RECOMMENDATIONS
In addition to :Section 7(a)(2), Which requires'Agencids toensure that all projects will not
j eopardize the'tdfitihued existence of listed species&, Section 7(a)(1) of the ESA places a
responsibility on all'federal agencies to 'utilizetheir authorities in furtherance of the purposes of
this Act by carrying out programs for the conservation' of endangered species." Conservation
Recommendations are discretionary agency activities to minimize or avoid adverse effects of a
proposed action on listed species or critical habitat, to help implement recovery plans, or to
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develop information. As such, NMFS recommends that the NRC consider the following
Conservation Recommendations, including but not limited to, requiring them as elements of the
licensee's Environmental Protection Plan:

1. The NRC should use its authorities to support the investigation of methods to increase
lighting and visibility at all trash racks, and work with OCNGS to implement these
methods. At present, with use of portable spotlights and current lighting visibility is
limited to approximately 1 meterbelow the water surface. Improvement of visibility may
allow personnel to detect sea turtles at the intakes sooner andminimize the chance of
mortality.

2. The NRC should use its authorities to support tissue analysis of dead sea turtles removed
from OCNGS to determine contaminant loads, including chlorine.

3. In conjunction with NMFS, the NRC should use its authorities to support a research
program to determine whether the plant provides features attractive to sea turtles (e.g.,
concentration of prey around intake structures, heated discharge). This program should
investigate habitat use, diet, and local and long-term movements of sea turtles. Use of
existing mark/recapture and telemetry methods should be considered in Barnegat Bay and
associated waterways.

4. The NRC should use its authorities to support underwater and surface videography or
diving behavior telemetry studies of turtles at the intake bays, in the Forked River, in the
Oyster Creek discharge canal, and in Barnegat Bay to determine how turtles use these
waterways and their behavior in the intake bays. The surface videography could help
identify sea turtles in Forked River prior to impingent in the intake structures.

5. The NRC should use its authorities to support investigations on the variable
environmental conditions which may contribute to or result in increased sea turtle taking
(e.g. temperature changes, wind direction, influx of prey). Increased monitoring during
favorable conditions for sea turtle presence near OCNGS should result from the
investigations.

6. NRC should use its authorities to support the review of historical benthic survey data to
identify sea turtles prey density and distribution at various sites in the action area and
associated waterways. This information would clarify the potential for sea turtle prey to
be attracted to the intake structures or area around OCNGS during times when turtles are
likely to be in the action area.

7. The NRC should use its authorities to support in-water assessments, abundance, and
distribution surveys for sea turtles in Barnegat Bay, Forked River, and Oyster Creek.
Information obtained from these surveys should include the number of turtles sighted,
species, location, habitat use, time of year, and portions of the water column sampled.

REINITIATION OF CONSULTATION
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This concludes formal consultation on the continued operation of the OCNGS pursuant to the
license issued by NRC in April 2009. As provided in 50 CFR §402.16, reinitiation of formal.
consultation is required where discretionary federal agency involvement or control over the
action has been retained (or is authorized by law) and if: (1) the amount or extent of taking
specified in the incidentaltake statement is exceeded; (2) new information reveals effects of the
action that may not have been previously considered; (3) the identified action is subsequently
modified in a manner that causes an effect to listed species; or (4) a new species is listed or
critical habitat designated that may be affected by the identified action. In instances where the
amount or extent of incidental take is exceeded, Section 7 ,consultation must be reinitiated
immediately.

a

to
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APPENDIX I. Incidental Take of Sea Turtles at Oyster Creek Nuclear Generating Station.Intake Structures
JanuarV 1992 through October 2011

SEA TURTLE .IMPINGEMENT . - .. •
Date/Timne Species Status Len~gth*j Weight Location Temp Details
6/25/1992 Cc Dead 35.5 cm SCL 9.6 kg Impinged on DWS trash bars, 21.6 C Several deep gashes on side, appeared to be boat propeller wounds. MMSC 1
1250 hrs found upon routine inspection necropsy concluded cause of death from propelh r wounds, before impigement1

" roe

9/911992 Cc Alive 46.7 cm SCL 19.1 kg Impinged on CWS trash bars, 25.6 C Small wound with scar tissue behind head. Relebsed into discharge canal. i
1800 hrs found upon routine inspection i

9/11/1992 Cc Alive 46.7 cm SCL 19.1 kg Impinged on CWS trash bars, 26.2 C Small wound with scar tissue behind head. Congidered to be the same turtle
1400 hrs found upon routine inspection found on 9/9/92. Taken to MMSC, tagged, and released into ocean near

_ _ _ _ _Brigantine, NJ. i

10/26/1992 Lk Alive 32.0 cm SCL 5.7 kg Impinged on CWS trash bars, 11.3 C Turtle found aliye, moving about normally. Two sIcars from slash-like wounds dn
0300 hrs found upon routine inspection. plastron. Notfsure. how long present at intake strscture, but may have been

Head out of water pointing there between 3 and 8hours.. Turtle taken to MMSC in Brigantine, N J, then to
upward. North Carolina, with eventual release into the ocdan off NC on October 31, 1992

10/17/1993 Lk Dead 26.0 cm SCL 3.0 kg Impinged on DWS trash bars, 16.7 C Turtle found lifp, immobile, ro. apparent breathir g and resuscitation efforts wei'd
1200 hrs found upon routine inspection unsuccessfuL .Minor scrape mrarks on plastron may have occurred during

* removal from intak6 area. Not-suire how long preSent at intake structure, but
may have been there betweer 4 and 8 hours., N cropsy by Dr. Morrealefound
that drowning likeiy cause of death (fresh dead, ro obvious trauma, empty

stomach). ""_. ,

6/19/1994 Cc Alive 36.8 cm SCL 9.8 kg Found in CWS Bay #4. 27.3 C Turtle found alive, moving about normally. Withil 3-4 hours of capture, turtle
1330 hrs swimming freely upstream of the taken to MMSC in Brigantine, NJ, tagged, and released offshore.

trash bars

7/1/1994 Lk Dead 27.7 cm SCL 3.6 kg Found in DWS Bay #5 upon 25.7 C Turtle found limp, immobile, no apparent breathirg, strong odor of
1000 hrs routine cleaning decompositioni, and resuscitation efforts were un uccessful. Not sure how longipresent at intake structure, but intake bay was ciq aned the previous afternoon. i

Turtle sent to Cornell for necropsy but the results have not been received to
date. "-"_ _



7/6/1994 Cc Dead 61.4 cm SCL 40.4 kg Found in DWS Bay #4 upon 26.9 C Turtle found limp, immobile, no apparent breathiý ig and resuscitation efforts w~re
0640 hrs routine cleaning of dilution unsuccessful. Three old deep scars or slash-Iik( propeller wounds on turtle,

intakes' decomposition of all 4 appendages. large notch 4 ,long turtle's marginal scutes.
Not sure how long present at intake structure, buLt trash bars were cleaned 6 to
hours earlier. Necropsy by MMSC (R. Schoelkolt0 found that turtle likely died*
to 2 days before arriving at OCNGS. probably due to a long term illness.

7/12/1994 Lk Dead 26.7 cm SCL 3.3 kg Found in DWS Bay #4 upon 28.4 C Turtle found limp, immobile, no apparent breathir g and resuscitation efforts wdr6
2240 hrs routine -cleaning of dilution unsuccessful. Not sure how long present at intake structure, but may have beeA

intakes there for several hours. Turtle sent to Cornell for necropsy but the results have
not been received to date.

9/4/1997 Lk Dead 48.8 cm SCL 18.1 kg Found in DWS Bay #6 upon 22.9 C Turtle found limp, immobile, no apparent breathirg and resuscitation efforts were
0318 hrs routine cleaning of dilution unsuccessful. Two dorsal scutes had damage, bfut no prominent scars of i

intakes, slashlike wounds. Not sure how long present at intake structure, but may have'
been there for up to several hours.|

8/18/1998 Cc Alive 50.8 cmSCL 22.4 kg Found live while routinely 26.9 C Turtle found alive, moving about normally. A 12 foot 1/4" polypropylene rope i
0959 hrs inspecting CWS Bay #4, with a bucket attached to one end was wrapped around the right front flipper.

swimming freely upstream of the and the flipper was atrophied and partially decayed. OCNGS was in full power
trash bars operation with four circulating water pumps and diution pumps. Turtle taken to

MMSC in Brigantine, NJ, then to Sea World in Orlando, FL, with eventual relea"
into the ocean.

9/23/1999 Lk Alive 26.4 cm SCL 2.9 kg Impinged on CWS trash bars, 19.6 C Turtle found alive, moving about normally and witn no apparent injury. OCNGS
0310 hrs found upon routine inspection was in full power operation with four circulating w4ter pumps and 2 dilution 1

pumps. Turtle taken to MMSC in Brigantine, NJ, then to Virginia State Aquarium.
with eventual release into the ocean.

10/23/1999 Cm Dead 27.0 cm SCL 2.8 kg Found in DWS Bay #4 upon 17.1 C Turtle found limp, immobile, no apparent breathir g and resuscitation efforts wer ,
0200 hrs routine cleaning of dilution unsuccessful. OCNGS was in full power operatic n with four circulating water

intakes pumps and 2 dilution pumps. Dilution trash rack, were mechanically cleaned the
previous day. Turtle sent to Cornell for necropsy but results have not been
received to date.

06/23/2000 Cc Alive 47.8cm SCL 17.2 kg Found in front of trash bars in 25.3 C Live turtle very active and no visible wounds or injury. OCNGS was in full power'
0120 hrs DWS Bay #1 intake operation with four circulating water pumps and 21dilution pumps. Transferred to

MMSC in Brigantine NJ, with eventual release intb the ocean.



7/212000 Lk Dead 27.3 cm SCL 3.2 kg Found floating into the trash bars 25.6 C Turtle found limp, immobile, no apparent breathi`g and resuscitation efforts wer,
1500 hrs in DWS Bay #1 intake on routine unsuccessful. Two dorsal scutes had superficial scrape marks. OCNGS was I

inspection of dilution trash racks full power operation with four circulating water p imps and 2 dilution pumps.
Dilution trash racks were mechanically cleaned tke previous evening (2130 hrs)l
Turtle in freezer until necropsy can be completed.

8/3/2000 Cm Alive 29.2 cm SCL 3.4 kg Found live in DWS Bay #4 intake 28.8 C Turtle found alive, moving about normally and with no apparent injury. Carapace
1525 hrs upon routine inspection of covered in barnacles; several marginal scutes ha d dull grayish coloration

dilution trash racks (indicative of possible fungal infection). OCNGS was in full power operation witl,
four circulating water pumps and 2 dilution pumS. Dilution trash racks

mechanically cleaned earlier the same day. Tute taken to MMSC in Brigantine!
NJ. then to the Topsail Island Rehab Center, NCd with eventual release into the
ocean on October 12, 2000.

8/28/2000 Lk Alive 26.2 cm SCL 2.9 kg Found live in DWS Bay #1 intake 26.5 C Turtle found alive, moving about normally and wilh no apparent injury. OCNGS
0112 hrs upon routine inspection of was in 72% power operation with four circulating water pumps and 2 dilution i

dilution:trash racks pumps. Dilution trash racks cleaned previous day and inspected earlier same I
night of capture. Turtle taken to MMSC in Brigantine. NJ, then to the Topsail F

IIIsland Rehab Center. NC. with anticipated eventual release into the ocean.

9118/2000 Cc Alive 57.2 cm SCL 26.5 kg Found live while routinely 20.4 C Turtle found alive, moving normally with no appafent injury. Majority of dorsal I

1310 hrs inspecting CWS intake trash rack surface covered in barnacles; few scutes partialli peeled. OCNGS was in full
Bay #4' power operation with four circulating water pumps and 2 dilution pumps. TrashI

racks cleaned previous afternoon. Turtle taken t MMSC in Brigantine, NJ, and
_ _ __ _ _ _ __rP._PA._,' intn the nrvpan nff Nann HAnd NC in -lt q r.ntrmhPr i

7/8/2001 Cm Ouv) Alive 26.7 cm SCL 2.3 kg Found live while routinely 26.7 C Turtle found alive, swimming freely ir'Bay #4, mdving normally with no apparent!
1430 hrs inspecting CWS Bay #4 injury. Dorsal surface had several barnacles. O6NGS was in full power

operations with four circulating water pumps and 2 dilution pumps. Trash racks
cleaned the previous afternoon. Turtle taken to Marine Mammal Stranding
Center in Brigantine, NJ. After confirming health nd tagged, turtle released into
n__;_rmhnrp wntmr• nP=r Rrinpntfno

7/22/2001 Lk (juv) Dead 26 cm SCL 2.9 kg Impinged on DWS Bay #5 trash 26.9 C Turtle found with deep slice wound between heal and carapace on left side of;
1744 hrs bars, found upon routine neck. OCNGS was in full power operation with f~ur circulating water pumps and

inspection 2 dilution pumps. Trash racks cleaned at 330 hrs same day. Turtle in freezer
until necronsy could he set utn I I

8/14/2001 Lk Dead 22.8 cm SCL; Impinged on DWS Bay #6 27.8 C Turtle appears fresh dead, no obvious prop wou ds. Several scutes scraped on
0334 hrs 21.4 cm SCW carapace centerline and posterior notch. Intake ,elocity was 73 cm/sec and

OCNGS had 982 percent power generating capaLity over previous 48 hrs. Trash
racks cleaned at 245 hrs same day Intakecanal Iturbiditv hiah.



6/2912002 Lk Alive 25.4 cm SCL; n/a Found alive, swimming in CWS 26.2 C Turtle alive and active, appears healthy. Fresh s'car (?) on right side of carapace.
0200 24.1 cm SCW Bay #5 and #6 cooling water OCNGS had 99.9% power. CWS trash racks clezaned -4 hrs earlier (2200 11

intake, upon routine inspection of 16128/02). Animal delivered to MMSC at 0455 hr - wound determined to not be I
trash racks. Removed with large of significant concern (eating and appeared healthy). Turtle later died at MMSCt
dipnet. and necropsy performed. Found to be female, all tissues surrounding cracked!

' ArPA wf~rPnpn:rnfit•iI

7/312002 Lk Alive 34 cm SCL; 6 kg Found alive, swimming in front of 28.2 C Turtle alive and active, appears healthy. One srnall scrape <1 cm long on dorsal
0755 32.5 cm SCW DWS Bay #5 intake trash bars, scute. OCNGS had 100% power. Screen last inspected 7-3-02 0500 hrs.

upon routine inspection. Animal delivered to MMSC at 1015 hrs; was swinming and eating well. Tagged
RemovIed with dionet. I 'mnnellear #SSL 1271 and released on July 9 near Brioantine, NJ I

9/24/2003 Lk Alive 31.1 cm SCL; 11.5 lbs Found alive, in intake pipe at 73 F Turtle alive and active, appears healthy. One lat ral scute chipped (old); 2
1455 30.5 cm SCW DWS Bay #6. scrapes on ventral surface. OCNGS had 100% l~ower. Screen last inspected 9

23-03 1345 hrs. Animal picked up by MMSC at 1745 hrs; healthy and active.
Taoned and released on 9-25 near Brigantine Ni

10/2412003 Cm (juv) Alive 36.2 cm SCL; 6.9 kg Found alive, against CWS Intake 53 F Turtle alive and alert, appears healthy but a bit lqthargic. One scraped dorsal
0850 30.5 cm SCW Bay #41 (11.7 C) scute and one chipped lateral scute. Heavy algal growth on carapace. OCNGS

* had 98% power. Screen last inspected 10-24-03 0500 hrs. Animal picked up
MMSC at 1030 hrs; healthy and active. Held at MMSC and then transferred to

* ~ IVMSM fnr rphgh And Pvpnttial relpa'se I
7/4/2004 Lk Dead 26.5 cm SCL; 5.4 kg Found dead upon routine 25.6 C Turtle fresh dead, no obvious prop wounds or otl er injuries. Minor
1215 hrs 25 cm SCW cleaning at DWS Bay #4 trash (78 F) scrape/bruising on plastron near centerline. OC14GS had 100% percent power

racks . generating capacity over previous 48 hrs. Trash racks cleaned at 0800 hrs samr
day. Delivered to MMSC for necropsy at 1500 his: female: all intemal organs
healthy/unremarkable; stomach of crab parts; lunrgs appeared normal but sank iil
salt water solution and felt compressed. Probab e cause of death--suffocation'

7/11/2004 Lk Alive 23 cm SCL; 1.8 kg Upon routine cleaning, found 81.5 F Turtle appeared in good condition. Some minor dcrapes noted on ventral surface
1422 hrs 22 cm SCW swimming upstream of DWS Bay (27.5 C) of carapace (plastron?). OCNGS had: 100% powbr. Screen last inspected 7-1`1-

#5 trash racks. Turtle surfaced 04 at 1315 hrs. Animal taken to MMSC at 1623 irs. Examined and released 2
and dove, and personnel days later off Brigantine, NJ.
rptripvp d the animal

7/16/2004 Lk Alive 28 cm SCL 3.1 kg Found alive upon routine 76 F Turtle appeared in good condition. Some small scrapes noted on plastron.
1100 hrs cleaning of DWS Bay #5 trash (22.4 C) OCNGS had 100% power. Screen last inspecteWl 7-16-04 at 0900 hrs. Animal

racks taken to MMSC at 1300 hrs. Examined and released off Brigantine. NJ.
712012004 Lk Dead 18.3 cm SCL 0.8 kg Found dead upon routine 79.7 F Resuscitation attempted but unsuccessful. Small puncture wound 1.3 cm
1213 hrs cleaning of CWS Bay #1 trash (26.5 C) diameter in left rear surface of carapace. OCNG$ had 100% power. Screen lat

racks inspected 7-19-04 at 2115 hrs. Taken to MMSC at 1000 on 7-21-04 for
__ nPrmnsv,

8/7/2004 Lk Alive 27 cm SCL 3.2 kg Found alive upon routine 72.8 F Turtle appeared healthy and moving normally. Sriall bruise noted on plastron
0900 hrs cleaning of DWS Bay #5 trash (22.7 C) and healed scar from previous injury on left side ýf head in front of eye. OCNGS

racks had 100% power. Screen last inspected 8-7-04 ýt 0515 hrs. Animal taken to
MMSC on 8-7-04. Examined and subsequently released into ocean off

I I Brinantinp NJ EXCEFDED ITS _



9/11/2004
1010 hrs

Lk Dead
I ________________________________________________________________

22.3 cm SCL;
22.9 cm SCW

2.2 kg Found dead upon routine
cleaning of DWS Bay #5 trash
rnrckq

24.3 C Bruising to plastron and undersides of all 4 flippers. Small puncture wound toi
,base of neck. Healed prop cut to rear of carapacie. Animal taken to MMSC. the

It I H f Penn f-. -n g- , I:fl' =r1 l Irr I I

9/12/2004 Lk Alive 21 cm SCL: 1.4 kg Found alive upon routine 24.9 C Active and eating on its own. Bruising to plastroý and undersides of all 4
2329 hrs 19.5 cm CW cleaning of CWS #5 trash racks flippers. Missing left front flipper (clean amputation). Small bump on beak area

of head. Turtle was taken to the MMSC in Brigar;tine, NJ, where it was
" examined, measured, fed and held for observati6n prior to release. The turtle I
___ __ ~wn transnortPd tn the VM.SM fnr tann~inn and r fl.a.e EXCFEDED ITS 1.

9/23/2004 Lk Alive 24.2 cm SCL 1.9 kg Found alive swimming in CWS 21.9 C Turtle appeared alert and responsive. Turtle was taken to the MMSC in
2145 hrs Bay #3cooling water intake, Brigantine. NJ, where it was examined, measured, fed and held for observatior i

upon rdutine inspection of trash prior to release. The turtle was transported to the VMSM for tagging and
racks. release. EXCEEDED ITS i

7/412005 Lk Dead 23.2 cm SCL 1.4 kg Found in DWS Bay #1 upon 21.9 C Turtle was found dead among. Turtle was take'i to the MMSC in Brigantine,
0905 hrs routine cleaning of dilution NJ, where it was examined, measured, the necr psy was preformed- necrops r

intakes' results: skill crushed by possible prop strike, rigjt carapace near shoulder I
cracked possible prop or skeg wound, unable toldetermine if injuries were preoor
post mortem. esophagus lined with black, gritty inaterial. stomach and intestine
_mn,, mmtimrm mIlp

8/512005 Lk Alive 23.6 cm SCL 1.9 kg Found alive swimming in CWS 28.2 C Turtle appeared alert and responsive, wound ob erved on front left flipper.
0500 hrs Bay #4 ýcooling water intake, Turtle was taken to the MMSC in Brigantine. NJ, where it was examined,

upon routine inspection of trash measured, fed and held for observation. The turtle was then sent to the Sea
racks. Turtle Rescue and Rehabilitiation Center in Tops il, NC for further rehab. On I

August 12, the turtle was trasported t6 the NC State Veterinary School for
amputation of the wounded flipper. The turtle wil undergo further rehab before
hoinn ro•,oncor

6/30/2006 LK Alive 27.3cm SCL, 3.5kg Found among the vegetation and 25.6C Active, scrapes on dorsal and ventral carapace. ransferred to MMSC and
1100 hrs 25.8 cm debris removed from Bay #1 of released on July 5. rafe

SCW the DWS :

7/17/2006 LK Alive 2.63 kg In water within Bay #5 of the 26.7C lethargic during tranport but became alert and reiponsive at MMSC. minor
0935 hrs DWS abrasions on carapace, plastron and head. seve e bruising on neck and base

all four flippers. Abrasions and bruising on neck nd flippers. Transferred to 1
124.00 SCW _MMSC Anear_ to he dina fine, ta6_ed and r__.ed bv MMC 1n ly1

7/19/2006 LK Alive 3.2kg Found among the vegetation and 28.1C Algae on carapce and minor bruising on plastronj It was found late at night and
2 .30hrs - 26.7 SCL, debris removed from Bay #1 of was transferred to MMSC on 7/20 am; Releasedlby MMSC on July 23

24.8 SCW the C S_
7/25/2006 LK Dead 3.3kg Found dead among the 27.9C Dead and moderately decomposed. OC staff rep6rted that several scutes I
0425hrs vegetation and debris removed broken. areas of brusing and crushing wounds tolcarapace and plastron.

from Bay #4 of the DWS Necropsy conducted by MMSC - stomach and intestines full of crab claws and

28.5cm SCBL, parts. moderately decomposed. carapace and ptastron show evidence of being
.26cm SCW crushed, possibly post-mortem. carapace had a rough break and scutes peeling

_nff hiried hv MMrC
8/1/2006 CC Alive 50.4kg In water within Bay #1 of the 29.4C OC staff reported no visible wounds or bruising. humerous barnacles on ]
0507hrs 74 SCL, CWS I carapace. transferred to MMSC - observed, doinh well and released on August I

65SWC 21 J 2,!,,
10/5/2006 CC Alive Found among the vegetation and 18.8C dilution water intake bay 6 . Missing front right flIpper but has scar tissue andi
0940hrs debris removed from Bay #6 of h ealed. Wound opened up from abrasion against trash rack. Transported to
0940hr_ 20.3 SCL I Ithe DWS MMSC and then to Toosail for suraerv to reoair o d wound.



8/912007 LK alive 25.4cm 2.7kg Found among the vegetation and 27.9C Alive and active. Transferred to MMSC - released into Atlantic Ocean by
0925hrs debris removed from trash rack at MMSC on same day

Bay #4 of the CWS

06-14-10 Cc alive 48.7cm SGL 44.61b DWS Bay 5 25.1 C alive and active. Several old and healing scrapes on the posterior of the
1715 hrs carapace and plastron. Small amount of algal growth on the carapace.

_Transferred to MMSC and released by MMSC.

9/11/2009 CM alive 26.5SCL 5.41b on trash rack at Bay 4 DWS 118.7C alive and active after retrieval from trash grates. Two minor shallow
1050 hrs scarpaes on ventral surface. Tranported to MMSC released offshore

Brigantine Island, NJ on September 18, 2009

9/16/2007 LK alive 29.3cm 4.3kg Found among the vegetation and 21C Alive and active. Turtle observed swimming near CWS earlier in morning,
0803hrs debris removed from trash rack at likely to be same turtle. Transferred to MMSC - released into Atlantic Ocean

Bay #4 of the DWS by MMSC on 9-20-07.

6/27/2008 LK alive 21.7cm SCL 3.41b In water at Bay 1 of CWS 25.6C cooling water intake bay 1. alive with light scrape/bruise on ventral surface.
0115 hrs Transported to MMSC at 5:15am same day. Tagged by MMSC reported

as active with no major injuries. Transported to MD and released by
__MMSC off a USCG vessel on 7/2312008

7/07/2008 LK alive 25.9 cm SCL 5.91b In water at Bay 3 of CWS 25C cooling water intake bay 3. alive and active. Minor bruising on plastron
0131 hrs and ventral surfaces of flippers. Transported to MMSC at 4:30 same day.

MMSC reported heavy barnacle load and abnormal bloodwork - treated
with antibiotics. Transported to MD and released by MMSC off a

1USCG vessel on 712312008

7/27/2008 LK alive 20.7cm SCL 3.2 lb In water at Bay 1 of CWS 27.6C cooling water intake bay 1. observed prior to raking and removed with net.
0101 hrs alive with 3 cm laceration partially healed on left rear flipper and 1 cm cut

on left posterior of plastron near LRF. . Minor bruising on plastron and
ventral surface of flippers. Transported to MMSC same day. MMSC
transferred to VAMSC on 8-4-08. released by VAQS on 8126108 in Cape
Charles, VA.

7/27/2008 LK alive 25.5cm SCL 5.4 lb In water at Bay 1 of CWS 27.6F cooling water intake bay 1. observed prior to raking and removed with net.
0119 hrs Alive and alert with minor bruising on plastron and ventral surface of

flippers, minor 1cm laceration on dorsal surface of LRF. RRF missing a
portion of the tip - old healed injury. Transported to MMSC same day.
MMSC transferred to VAMSC on 08-04-08. released by VAQS on
8126108 in Cape Charles, VA.

07/31/2008 LK alive 22.5cm SCL 3.4 lb In water within Bay 6 of the DWS 27.1C dilution water intake bay 6. lethargic with minor abrasions on skin, large
1719 hrs barnacle embedded under LFF, 2 barnacles under right eye, few barnacles

on carapace, minor bruising on plastron. Transferred to MMSC on same
day. MMSC transferred to VAMSC on 8-04-08. released by VAQS on
8/26/08 in Cape Charles, VA.



09-12-2008 LK dead 24.5cm SCL 51b on trash rack Bay 6 of DWS 26.4C found among debris on face of trash rack in dilution water intake bay 6.
2112 hrs turtle severely decomposed and presumed dead pdor to impingement--

racks had been cleaned 24 hours prior and inspected 4 hours prior.
Partially curshed carapace and deep narrow slice wound. transferred to.
MMSC - determined death likely due to severe trauma to head and
carapace indicative of propellor wound. MMSC buried turtle on beach.

6/23/2009 LK alive 30cm SCL 7.61b In water at Bay 5 of DWS 21.5C turtle active and appears to be in good health. No visible injuries observed.
1010 hrs Transferred to MMSC - released by MMSC into Ocean in NJ on same day

7/17/2009 LK dead 23.4cm SCL 6.5lbs on trash rack Bay 5 of DWS 26.2C observed in dilution water intake bay 5. 90% operation. Turtle was inactive
1400 hrs and removed from water. Resuscitation was attempted. MMSC necropsy

indicates that this was a female and multifocal hard nodules were present
in the liver. MMSC could not rule out drowning as a cause of death but
does state that the turtle was likely debilitated prior to encountering the
plant. MMSC buried the turtle on Brignantine Island, NJ

7/23/2009 LK dead 24.7cm SCL 4.91b on trash rack Bay 6 of DWS 25.2C turtle was inactive upon retrieval from the trash gates and resucitation was
1250 hrs attempted. Turtle had no puncture wounds or signs of major injury but did

have a 6.5cm long shallow scrape near midline. MMSC necropsy indicated
froth in left lung and froth and blood clots in the righ tlung. MMSC indicated
this was consitent with drowning. MMSC buried the turtle on Brigantine
Island, NJ

8/5/2009 LK alive 23cm SCL 3.91b In water at Bay #1 of the CWS 29.4C very active after retrieval from trash gates and appeared healthy with no
signs of physical trauma. Transferred to MMSC and released.

8/15/2009 LK alive 30.7cm SCL 10.21b In water at Bay 1 of DWS 28.8C active upon retrieval from water. No visible injuries. Turned over to MMSC.
1825 hrs MMSC reported in excellent condition and released it that day

09-10-2009 LK alive 24.7cm SCL 4.81b In water Bay 6 DWS 19.7C alive but lethargic - evidence of previous injury on carapace (10cm crack).
1030 hrs Went to MMSC that day. Transferred to Riverhead for rehab due to deep

wound (likely boat propellor)

9-25-2009 LK dead 21.4cm SCL 3.51b Found among the vegetation and 22.8C not active upon removal from intake bay - obviously dead. Necropsy was
1420 hrs debris removed from trash rack at peformed at MMSC - likely dead 1-2 days with no obvious cause of

Bay #6 of the DWS death.. .no wounds or abnormalities upon necropsy. GI tract contained crab
parts. Racks had been inspected 3 hrs prior to detection and cleaned 24
hours previously.



9-25-2009 LK alive 27cm SOL 6.lib In water Bay 6 DWS 22.8C not active upon removal from intake bay but appeared to be alive.
1440 hrs but died Resuscitation was attempted but no results achieved other than a small

shortly amount of water was drained from turtle. Turtle was dead when MMSC
after responded. Necropy indicates this was a female turtle and cause of death
removal was drowning - fluid in lungs and lungs were compressed. digestive tract
from full of crab hard parts and bladder had a small amount of urine, abrasions
water on plastron and carapace.

10-07-2009 LK alive 31.6cm SCL 10.01b In water at Bay 6 DWS 20.10 Active and alert when retrieved from intake bay. Transferred to MMSC on
1100hrs but died same day. MMSC noted bruising on flippers, bloodshot eyes and lethargy.

at Upon arrival at MMSC turtle was not eating and died within 3 days.
MMSC Necropsy done at U Florida and cause of death determined to be

pneumonia and septicemia
10-30-09 LK alive 26.4cm SCL 5.61b In water at Bay 4 CWS 14.9C Fairly active upon removal from intake bay. Picked up by MMSC same day.
1730 hrs MMSC reports animal was lethargic and cold. Skin was pink, turtle

dehydrated with sunken eyes, algae on carapace, head and plastron.
missing tips of RFF, LRF and RRF, small chip near rear tip of carapace,
several small holes in carapace, few small bamacales. MMSC observed it
eating very little and transported to Riverhead for rehab.

06-24-10 Lk alive 25.5cm SCL 4.9lbs DWS Bay 6 26.9C alive and active. Several small abrasions on plastron and carapce. Small
2155 hrs amount of scarring on flippers. Transferred to MMSC and released by

MMSC on 6-28-10
06-26-10 Lk alive 27.5cm SCL 8.21b CWS Bay 5 25.50 alive and active. Minor gouges on ridge of carapace that are old and
820hrs healing. Transferred to MMSC and released by MMSC on 6-28-10

07-03-10 Lk alive 31.8cm SCL 10.21b CWS Bay 5 25.90 alive and active. Small scratches on carapace. Three old wounds partially
0036 hrs healed. Transferred to MMSC and released by MMSC on 7-9-10

07-09-10 Lk - dead 33cm SCL 131b DWS Bay 6 31.050 dead. Scrapes on shell and small puncture wound in middle of chest.
0025 Necropsy report not yet available.
10/5/2010 CM alive 30.6cm SCL 71b CWS Bay 4 16.30 alive and alert. Minor scrapes and bruises. Transferred to MMSC and
0130 hrs relased on 10-6-10
10-05-10 Lk alive 33.6cm SCL 11.21b CWS Bay 4 16.30 alive and alert. Minor scrapes and bruises. Transferred to MMSC and
0135 relased on 10-6-10
10-11-10 CM alive 28.8cm SCL 6.41b CWS Bay 5 18.40 alive and alert.. Small abrasion on nose and old healing scrapes on
0030 1 plastron. Transferrred to MMSC and released on 10-11-10
10-30-10 CM alive 26cm SCL CWS Bay 1 15.10 alive. No apparent injuries. Transferred to MMSC.
0403
06-07-11 alive alive and alert. Some bruising on plastron. Transferred to MMSC and
9:15 hrs LK 25.1 cm SCL 6.4 lb DWS Bay 1 21.30 released.
06-09-11 dead dead. MMSC necropsy determined it was dead at time of impingement due
17:34 hrs Lk 21.5cm SCL 3.0 lb DWS Bay 4 27.10 to amount of decomp.



08-13-11 alive alive and active. Minor scrapes on plastron. Transferred to MMSC and
0:55 hrs CM 22.0 SCL 3.1 lbs CWS Bay 5 28.8C released on 8-17-11

alive alive and active upon removal from water. Lethargic upon arrival at MMSC.
08-22-11 Bruising and scrapes on plastron. Transferred to MMSC andreleased on 8-
0:40 hrs Lk 32.7 cm SCL 10 lbs CWS Bay 6 28.1C 24-11
08-27-11 alive alive and active. Scrapes on plastron. Transferred to MMSC and released
0:30 hrs Lk 32.0 cm SCL 8.8 lbs CWS Bay 1 28C on 8-29-11

alive
08-27-11 alive and alert. Scrapes on plastron. Old scar on shell - small section of left
16:30 hrs Lk 32.0 cm SCL 11.2 lbs DWS Bay 4 25.7C rear flipper missing. Transferred to MMSCand released on 8-29

alive
alive and alert. Many barnacles on shell, neck and flippers. Right front
flipper missing outer half and infected (pre-existing wound). Two severe

08-30-11 bites on right front flipper. Tooth rakes from shark. Transferred to MMSC
9:45 hrs Cc 61.4 cm SCL 81.4 lbs CWS Bay 5 22.8C on Aug 30 at 12:45 then taken to VMSC for long term rehab
09-28-11 dead dead. MMSC necropsy determined it was dead at time of impingement due
2:34 hrs Lk 24.8cm SCL 6.2lbs DWS Bay 2 25.5C to amount of decomp.



APPENDIX II

Handling and Resuscitation Procedures Sea Turtles Found at OCNGS

Handling:
Do not assume that an inactive turtle is dead. The onset of rigor mortis and/or rotting flesh are often the
only definite indications that a turtle is dead. Releasing a comatose turtle into any amount of water will
drown it, and a turtle may recover once its lungs have had a chance to drain. There are three methods
that may elicit a reflex response from an inactive animal:

* Nose reflex. *Press the soft tissue around the nose which may cause a retraction of the head or
neck region or an eye reflex response.

* Cloaca or tail reflex. Stimulate the tail with a light touch. This may cause a retraction or side
movement of the tail.

• Eye reflex. Lightly touch the upper eyelid. This may cause an inward pulling of the eyes,
flinching or blinking response.

General handling guidelines:
* Keep clear of the head.
* Adult male sea turtles of all species other than leatherbacks have claws on their foreflippers.

Keep clear of slashing foreflippers....:, .

" Pick up sea turtles by the front and back of the top shell. (carapace). Do not pick up sea turtles by
flippers, the head or the tail.

" :If the sea turtle is actively moving, it should be retained at the OCNGS until transported by
stranding/rehabilitation personnel to. the. nearest designated stranding/rehabilitation facility. The
rehabilitation facility should eventually release the animal in the appropriate location and habitat
for the species and sizeclass of the turtle. Turtles should not be released where there is a risk of
re-impingement at OCNGS.

Sea Turtle Resuscitation Regulations: (50 CFR 223.206(d)(1))
If a turtle appears to be comatose (unconscious), contact the designated stranding/rehabilitation personnel
immediately. Once the rehabilitation personnel has been informed of the incident, attempts should be
made to revive the turtle at once. Sea turtles have been known to revive up to 24 hours after resuscitation
procedures have been followed.

* Place the animal on its bottom shell (plastron) so that the turtle is right side up and elevate the
• hindquarters at least 6 inches for a period of 4 up to 24 hours. The degree of elevation depends
on the size of the turtle; greater elevations are required for larger turtles.

* Periodically, rock the turtle gently left to right and right to left by holding the outer edge of the
shell (carapace) and lifting one side about 3 inches then alternate to the other side.

* Periodically, gently conduct one of the above reflex tests to see if there is a response.
* Keep the turtle in a safe, contained place, shaded, and moist (e.g., with a water-soaked towel over

the eyes, carapace, and flippers) and observe it for up to 24 hours.
* If the turtle begins actively moving, retain the turtle until the appropriate rehabilitation personnel

can evaluate the animal. The rehabilitation facility should eventually release the animal in a
manner that minimizes the chances of re-impingement and potential harm to the animal (i.e.,
from cold stunning).

* Turtles that fail to move within several hours (up to 24) should be transported to a suitable
facility for necropsy (if the condition of the sea turtle allows).
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APPENDIX II, continued (Handling and Resuscitation Procedures)

Stranding/rehabilitation contact in New Jersey:
Bob Schoelkopf, Marine Mammal Stranding Center
P.O. Box 773
Brigantine, NJ
(609-266-0538)

Special Instructions for Cold-Stunned Turtles:

Comatose turtles found in the fall or winter (in waters less than 100FC) may be "cold-stunned". If a turtle
appears to be cold-stunned, the following procedures should be conducted:

* Contact the designated stranding/rehabilitation personnel immediately and arrange for them to
pick up the animal.

* Until the rehabilitation facility can respond, keep the turtle in a sheltered place, where the
ambient temperature is cool and will not catise a rapid increase in core body temperature.

117



APPENDIX III
Incident Report of Sea Turtle Take - OCNGS

Photographs should be taken and the following information should be collected from all turtles (alive
and dead)found in association with the OCNGS. Please submit all necropsy results (including sex and
stomach contents) to NMFS upon receipt.

Observer's full name:
Reporter's full name:

Species Identification (Key attached):_ _ _ _ _ _ _ _

Site of Impingement (CWS or DWS, Bay #, etc.):

Date animal observed: Time animal observed: -
Date animal collected: . .Time animal collected:_ _ _-__ •
Date rehab facility contacted: . Time.,rehab facility. contacted: . _ _

Date animal picked up: Time animal picked up:

Environmental conditions at time of observation (i.e., tidal stage, weather):

Date and time of last inspection of screen:
Water temperature (1C) at site and time of observation:
Number of pumps operating at time of observation:
Average percent of power generating capacity achieved per unit at time of observation:
Average percent of power generating capacity achieved per unit over the 48 hours previous to
observation:

Sea Turtle Information: (please designate cm/m or inches)

Fate of animal (circle one): dead alive
Condition of animal (include comments on injuries, whether the turtle is healthy or emaciated, general
behavior while at OCNGS):__ "

_(please complete attached diagram)

Carapace length - Curved: -Straight:
Carapace width - Curved: Straight:

Existing tags?: YES / NO Please record all tag numbers. Tag #
Photograph attached: YES / NO

(please label species, date, location of impingement on back of photograph)
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APPENDIX III, continued (Incident Report of Sea Turtle Take)

Draw wounds, abnormalities, tag locations on diagram and briefly describe below.

Marginal TIP NOTCH
Marginal TIP NOTCH

Description of animal:

All information should be sent to the following address.-
National Marine Fisheries Service, Northeast Region

Protected Resoburces Division
Attention: Endangered Species Coordinator

55 Great Republic Drive
Gloucester, MA 01930
Phone: (978) 281-9328
FAX: (978) 281-9394
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APPENDIX IV
Identification Key for Sea Turtles Found in Northeast U.S. Waters

SEA TURTLES

DC

Leatherback (Dermo.heyls coriacea)

Found in, open water throughout the Northeast from spring through
fall. Leathery shell with 5-7 ridges along the back. Largest sea turtle
(4-6 feet). Dark green to black;,may have white spots on ;flippers and
underside.

CcI

Loggerhead (Caret~ta caretta),

Bony shell, reddish-brown in color. Mid-sized sea turtle (2-4 feet).
Commonly seen from Cape Cod to Hatteras from spring through fall,
especially in southern portion of range. Head large in relation to
body.

Lk.

Kemp's ridley (Lepidochelys kempi)

Most often found in. Bays and coastal waters from Cape Cod to
Hatteras from summer through fall. Offshore occurrence
undetermined. Bony shell; olive green to grey in color. Smallest
sea turtle in Northeast (9-24 inches). Width equal to or greater
than length.
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APPENDIX IV, continued (Identification Key)

SEA TURTLES

CM
Green turtle (CChelonia mydas)

Uncommon in the Northeast. Occur in Bays and coastal waters
from Cape Cod to Hatteras in summer. Bony shell, variably
colored; usually dark brown with lighter stripes and spots. Small to
mid-sized sea turtle (1-3 feet). Head small in comparison to body
size.

Hawksbill (Eretmochelys imbricata)

Rarely seen in Northeast. Elongate bony shell with overlapping scales.
Color variable, usually dark brown with yellow streaks and spots
(tortoise-shell). Small to mid-sized sea turtle (1-3 feet). Head
relatively small, neck long.

Ei
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