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David J. Wrona, Branch Chief
Projects Branch 2

Division of License Renewal

Office of Nuclear Reactor Program
US Nuclear Regulatory Commission
Washington, DC 20555-0001

RE: Draft Biological Opinion for License Renewal of the Indian Point Nuclear Generating Unit
Nos. 2 and 3

Dear Mr. Wrona:

Please find enclosed a copy of the draft Biological Opinion on the effects of the operation of the
Indian Point Nuclear Generating Station Units 2 and 3 (Indian Point) pursuant to a renewed
operating license that the Nuclear Regulatory Commission (Commission) proposes to issue to
Entergy Nuclear Operations, Inc. (Entergy). I understand that Entergy requested a copy of a
draft Opinion from you. In light of the schedule for consultation, please provide your comments
and a copy of Entergy’s comments to me by September 6, 2011.

While I am providing you a copy of the draft Opinion now in light of the consultation schedule, I
would also welcome your comments on whether initiation of consultation on this matter was
appropriate at this particular time. When initiating consultation with NOAA’s National Marine
Fisheries Service (NMFS), the Commission staff defined the proposed action as the operation of
Indian Point for the new 20-year license term under the same conditions that appear in the
existing license and the existing State Pollution Discharge Elimination System (SPDES) permit.
However, as most recently discussed in a letter to me from the New York State Department of
Environmental Conservation (NYSDEC), the proposed action seems very uncertain given
NYSDEC has denied Entergy’s request for Clean Water Act Section 401 Water Quality
Certification based on its initial and amended application. I understand that the denial and the
draft SPDES permit are under adjudication. The potential modification of the proposed action
due to the anticipated modification of the SPDES permit, including application of different
technologies to the cooling water system, as well as monitoring requirements tailored to them,
renders the utility of issuing a final Opinion at this time highly questionable. This Opinion only
analyzes the operation of Indian Point from approximately 2013 to 2035 under the same
conditions that appear in the existing license and SPDES permit, and the analysis and
conclusions cannot be interpreted to apply to a different time period or different set of operating
conditions. It would not be appropriate to use the Opinion as an indication of a “‘worst-case
scenario,” given the Opinion’s analysis and determinations may need to be modified as the
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definition of the proposed action and its effects, the environmental baseline, and the status of
species protected under the Endangered Species Act (ESA) all may change ARSI

Given that you have initiated Section 7 consultation, it appears you have already determmed that
the Commission has dlscretlonary involvement or control over the' action that inures to the
benefit of ESA-listed species under NMFS jurisdiction. However, the Biological Assessment
and the Final Supplemental Environmental Impact Statement seem to suggest that the
Commission cannot condition the operating license for the benefit of aquatic life in a way that
affects the cooling water system. Those documents point to Congress’s delegation to the United
States Environmental Protection Ageéncy (EPA) of authority to administer the Clean Water Act’s
procedural and substantive provisions, and EPA’s subsequent delegation of SPDES authority to
the State of New York, as the basis for the Commission “deferring” to the NYSDEC regarding
the protection of aquatic life. While I take no position on whether that is appropriate for
implementation of the Clean Water Act, I note that the Endangered Species Act is a separate
statute from the Clean Water Act and has different goals, standards, requirements and
prohibitions applicable to all Federal agencies. In light of this, I welcome your comments
explaining the Commission’s legal authority to approve and enforce conditions in the renewed
operating license to minimize, monitor, and report incidental take resulting from the operation of
the facility in order to fulfill its Endangered Species Act obligations. In addition, I request
confirmation from the Commission of the legal basis by which it retains discretionary
involvement or control over the action in order to reinitiate consultation if an Opinion is finalized
and any of the criteria for reinitiation are met at a later date (see 50 C.F.R. Sec. 402.16).

To aid your consideration of these questions, the draft Opinion contains an Incidental Take
Statement with preliminary Reasonable and Prudent Measures and Terms and Conditions to
minimize, monitor, and report on the amount or extent of incidental take due to the operation of
- the facility under the proposed license renewal and existing SPDES permit. Given the
overlapping Federal and state jurisdiction over endangered species in the Hudson River, NMFS
is interested in working closely with our sister agencies at the state level and with other Federal
partners to ensure the outcomes of the various processes are compatible and arrived at in an
efficient manner. For this reason, too, I ask you to consider the appropriateness of having
initiated consultation at this time. The Section 7 regulations at 50 C.F.R. Sec. 402.14(1)(2) state
that “if during any stage of consultation a Federal agency determines its proposed action is not
likely to occur, the consultation may be terminated by written notice to the Service.” At an
appropriate time, such as when the terms of the proposed extended operation of Indian Point are
more certain, consultation may be initiated anew.

I appreciate your interest in the conservation of endangered species and look forward to your
response as well as continuing to work with you on this matter.

Sincerely,

Patricia A. Kurkul

%egional Administrator
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ENDANGERED SPECIES ACT SECTION 7 CONSULTATION

DRAFT
BIOLOGICAL OPINION

Agency: Nuclear Regulatory Commission
Activity: Relicensing — Indian Point Nuclear Generating Station

F/NER/2009/00619
Conducted by: NOAA’s National Marine Fisheries Service

Northeast Regional Office
Date Issued: DRAFT
Approved by: DRAFT
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 Indian Point Nuclear Generating
Station (Indian Point) pursuant to a renewed operating license proposed to be issued by the
Nuclear Regulatory Commission (NRC) 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 a Biological Assessment dated December
2010, the Final Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 38 Regarding Indian Point Nuclear Generating Unit 2 and 3 dated December 2010,
permits issued by the State of New York, information submitted to NMFS by Entergy 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

Indian Point Nuclear Generating Unit Nos. 2 and 3 (IP2 and IP3) are located on approximately
239 acres (97 hectares (ha)) of land in the Village of Buchanan in upper Westchester County,
New York (project location is illustrated in Figures 1 and 2). The facility is on the eastern bank
of the Hudson River at river mile (RM) 43 (river kilometer (RKM) 69) about 2.5 miles (mi) (4.0
kilometers (km)) southwest of Peekskill, the closest city, and about 24 mi (39 km) north of New
York City. Both IP2 and IP3 use Westinghouse pressurized-water reactors and nuclear steam
supply systems (NSSSs). Primary and secondary plant cooling is provided by a once-through
cooling water intake system that supplies cooling water from the Hudson River. Indian Point
Nuclear Generating Station Unit No. 1 (IP1, now permanently shut down) shares the site with
IP2 and IP3. IP1 is located between IP2 and IP3. In 1963, IP1 began operations. IP1 was shut
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down on October 31, 1974, and is in a safe storage conditiori (SAFSTOR) awartmg ﬁnal
decomm1sswmng Constructron began on IP2 in 1966 and on IP3 in-1969. e
Indian Point Unit 2 was 1n1t1ally licensed by the Atomic Energy Comm1551on (AEC), the
predecessor to the NRC on September 28 1973. The AEC issued a 40-year license for Umt 2
that will expire on September 29; 2013 "Unit 2 was originally licensed to the Consolidated:
Edison Company, whlcb soid that' facﬂlty to Entergy in September 2001. IndianPoint Unit 3 was
initially licensed on Deceniber 12, 1976, for a 40-year period that will expire in December 2015. .,
While the Consolidated Edison Company of New: York originally owned and-operated Unit 3, it _,
was later conveyed to the Power Autherity of the State of New York (PASNY — the predecessor
to the New York Power Authonty [NYPA]) PAbNY/NY PA operatcd Umt 3 unt11 Noy ember.
2000 when it was sold to Enterg‘v oLt | BN e . N

T TV TR A T S LR VRN S ISR FELTVI L
Endangered Specxes ek Consultatzon P G i e
The Endangered Spe01es Act was'enatted in' 1973 Howsvir, there was no requlrement in tne
1973 Act for the Secretary to produce a written ‘Statemerit setting forth his-biological opinion-on -
the effects of the actron and whether the action will jeopardize the continued existénce of listed :
species and/or destroy or adversely modify critical habitat: It was not until Congress amended .
the Act i in 1978 that the Secretary was required to producé a- Blologrcal Opnnon The 1973 Act,
1ncludmg as amended in 1978, proh1b1ted the “take” of endangeted species. In-1982, Congress ,
amended the Act to prov1de for an’“Incidental Take Statement” in a' Biotogical Opinion that. -
spemﬁes the level of 1nc1dentaf “take;” identifi€s medsures to minimize the level'of 1n01denta1
“take,” and exempts any ‘incidental “take” that dccurs in'compliance with-those measures..To -
date, NMPS has not’ exempted any mcrdental taJ\e at-IP2'and 1P3 from the bectlon 9 prohlbmons
agalnSttake A : BRI T L Ot ey e
As explained below, beginning in 1977, EPA held a series of hearings (AdJudlcatory Hearmg
Docket No. C/II-WP-77-01) regarding the orice through’ dooling systems at Indian Point, -
Roseton, Danskammer and Bowline Point, all power facilities located along the Hudson River. -
During the course of these hearings, Dr. Mike Dadsweil testified on the effects of the Indian
Point facility on shortnose sturgeon. In a filing dated: May 14, 1279, NOAA submitted this. -
testimony to the US EPA as constltutmg NMFS “Bielogical Opinion on the impacts of the .
utilities’ oncé through cooling system on the $hortnose sturgeon.” The ﬁhno notes that thls o
opinion is required by section 7 of the ESA'of 1973, 'as amended.: PTTAIUNENE -

In this testimony, Dr. Dadswell provides, 1nformat10n on 1 thie life h1story of shortnose Stur, geon and
summarizes. what was known at the tlme about the populatlon in the Hudson'River: Britit o
Dadswell 1nd1cates that at the trme it was estlmated that ‘there were approximately 6; 00¢: adult
and sub adult shortnose sturgeon in the Hudson R1ver populatlon (Dadswell 1979) and’ that the
populatlon had been stable at th1s number between the 1930s and 1970s Dr. Dadswell '
determined that there is no, known entramment of shortnose sturgeon at these facilities and little,
if any, could be ant1c1pated Based on ava11ab1e information regardmg 1mp1ngement at IP2 and-
IP3, Dadswell estimated a worst case scenario of 35 shortnose sturgeon impinigements pér yeary
including 21 mortalities (assuming a 60% impingement mortahty) Dadswell estimated that this
resulted.in a loss of 0. 3 0.4% of the shortnose sturgeon populat1on in the Hudson each year ‘and
SRR SV e : H
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that this additional source of mortality. will not “appreciably reduce the likelihood of the survival
and recovery of the shortnose sturgeon.”’. In conclusion Dadswell stated that the once through
cooling systems being considered in the case were “not 11ke1y to Jeopardlze the continued
existence of the shortnose sturgeon because, even assuming 100% mortality of impinged fish, its
contribution ‘to.the natural :annual mortality is negligible.” Dr. Dadswell d1d also note that as
there is no positive benefit to.impingement, any reductlons in the, level of 1mpmgement would aid
in the conservation of the species.;, No additional ESA consultatlon has occurred between NRC
and NMFS on the operation of IP2:and IP3 and the effects on shortnose sturgeon 1nc1dental take
assouated w1th IP2:0r IP’% ‘hascnever-been exempted : .

BEVIEI R HOE
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In advance of the current relicensing proceedmgs NRC, beéan coord;qan)on w1th NMl*S in 2007.
In a letter dated August 16, 2007 NRC requested mformat10n from NMFS on F ederally 11sted .
endangered or threatened species, as well as on proposed or candidate spec1es andonany
designated critical habitats that may occur in the vicinity of IP2,and, IP3, In.its response, dated -
October 4,2007, NMFES expressed: concern, that:the- contrnued operatlon of IP2 and IP3 could
have -an impact 6n the shortnose sturgeon, (4 cipenser: breviro vtrum) In a letter dated December '
22,2008, NRC requestzd:formal consultat1on with NMF S to. consuler effects of the proposed
relicensing on shortriose sturgeon.- With. thrs letter NRC transmitted a Blologlcal Assessment
(BA). In aletter dated February 24,2009 NMFS requested additional mformatron on effects of
the proposed relicensing on shortnoseasturgeon In a letter;dated December. 10, 2010, NRC
provided the inforrnation that: was-available.and transmltted a rev1sed BA In the or1gmal BA
NRC :staff relied!on data; originally supplied by the applrcant Fntergy Nuclear Operations, Inc
(Entergy):- NRC sought.and Entergy later.submitted revised 1mp1ngement data Wthh was.
incorporated into-the final BA. Mathematical errors in the,original data submltted to the NRC
resulted in overestimates of the 1mp1ngement of shortnose sturgeon that the NRC staff presented
in the previous BA.

St B ST EII

- On June.16;2011 NMFS recewed information regardmg Entergy ] trlax1a‘ thermal plume study
and staff.obtained a copy.of the study and. supportmg documentation from NYDEC’s webpage on
that date:- Additional information,regarding the intakes was provided by Entergy via conference
call on'June 20, June 22, and June 29,.201.1....Supplemental information responding to specific
questions raised by NMES: regarding the thermal plume was submitted by Entergy via é-mail on
July 8;:July 25, and: August.5, 2011..NRC provided NMFS with a supplement to the December
2010 BA considering the new thermal plume 1nformat1on on July 27,2011 '

DESCRIPTION OF THE PROPOSED ACTION

The proposed Federal act1on is thle operatlon of Ind1an Pomt Umts 2 4tid 3 pursuant o NRC s
proposed. renewed power, reactor operatmg l1censes to Entergy for IP2 and IP3. The: current 40-
year lxcenses expire in. 2013 (IP2) and 2015 (IP3) W1thout renewal the facilitiés’ would close at
the end of the.current; operatmg perlod The proposed actlon would authorize the extended
operation of 1P2 from September 2013 through September 2033 and IP3 from December 2015
through:December 2035 In thls Oplnlon NMFS con51ders the potentral 1mpacts of the Co

cont;nued operatlon of the facrhty durmg the extended operatron penod P ci e o

RN b :Z":v..-.:: R
Detalls on the pperatipn of. the fac111t1es over the extended opera‘tmg perrod ‘as proposed by
Entergy in the license applrcat1on ‘and as deséribed by NRC in the FEIS and BA; are described "
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below. Both units withdraw water from and discharge water to, the Hudson River. As described
by NRC in the Final SEIS (NRC 2010}, in' 1972, Congress. assigned authority toradminister the
Clean Water Act to the US:Environmental Protection Agency .(EPA)..::The CW A further -
allowed EPA to delegate portions of its CWA authority to states... On:October.28,:1975; EPA
authorized the State of New iY ork-to issue: National Pollutant Discharge Elimination:System .
(NPDES) permits. -New: York’s NPDES, or. State Pollutant Discharge Elimination System : .
(SPDES), program is. administered by the NY -Department of Environmental (‘onservatlon
(NYDEC) NYDE* . issues: and eqforces SPDES permlts for. IP’) and, IP’3 ¥ S

U TS TR " Nl

Section 316(b) of the (‘Feaqw W ater Arf of 1977 ((‘W A) requlre fthat 'he locatlon desxgn,
construction, and capacity of cooling water intake structures reflect the- best technology avallable
(BTA) for minimizing adverse environmental impacts (33 USC 1326). EPA regulates
impingement and-entrainmentunderSection-316(b) of the CWA ‘through the NPDES permlt
process. Administration of Section:31 6(b) has-alsc been: delegated to NYDEC, and that. .
prov1s1on is.implemented through(the SEDES prooram BT e b et T -':z;af.- g
B SRS TN TN e '5' LA T PRI RIS Hx DRATE T e TR
Nerther IP2 or IP3 can operate without coolmg water and :NRC is resnonsrble for authormng the
operation of nuclear facilities, as well as approving any extension-of an:initiakoperating license.
through the license renewal process. Intake and discharge of water through: the cooling water -
system would not occur but for the operation of the facility pursuantitc a renewed:license;. @ - .© .
therefore, the effects of the cooling water system on shortnose sturgeon are a direct effect of the . .
proposed action. NRC staff state that the authority to regulate cooling water intakes and
discharges under the Clean Water Act lies with EPA; or in this case, NYDEC; as the state has: -7
been delegated NPDES authority by EPA.: Pursuant te NRC’s regulations; opérating licenses. are.:
conditioned-upon compliance with all applicable law; including but not limited to Clean Water ...
Act Section 401 Certifications and NPDES/SPDES permits.; Therefore, the-effects of the;
proposed Federal action-- the continued operation of. IP2.and-IP3 as, proposed to-be approx ed by -
NRC, which necessarily involves the removal and discharge of water from the Hudson River--.
are shaped not only by the terms of the renewed operating license but aiso by:the NYDECA401
Water Quality Certification and any conditions it may contain that would be incorporated into its
SPDES permits. This Opinion will consider the effects.of-the operation of IP2 and IP3 pursuant: .
to the extended Operating-License to be issued by the:NRC:and the SPDES permits issued by -
NYDEC that are already in effect. NRC requested consultation on the operation‘of the facilities . ;
under the existing NRC license terms and the existing SPDES permits, even-though.anew.- .
SPDES permit might be issued in the future.. A complete history of NYDEC permits is included.
in NRC's FSEIS, at.Section,2.2.53 (Regulatory Framework:and Momtormg Programs) and 18 7
summarrzedbelow o TR I TN PR I P T S A VI S SR :
NPDES/SPDES Permits ' e :
Section 316(b) of the Clean Water Act of 1977 (CWA) requrres that the locatlon des1gn,
construction,.and capagcity of cooling water intake.structures reflect the best technolegy available :
(BTA) for.minimizing adverse environmental impacts.{33 USC 1326). In:July 2004, the U.S.:. -
Environmental Protection -Agency (EPA) published the Phase II'Rule implementing qection_ TREES
316(b) of the CW A 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 ;
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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 Nat10na1
PollutantDischarge:Elimination System (NPDES) permit through-dévelopment.of a-
Comprehensive Demonstration Study'(CDS). As a result of a Federal ‘court:decision, EPA
officially suspended the Phase H rule on July9; 2007 (72 FR:37107):pending further rulemaking,
EPA instructed permitting authorities to utilize best professional judgment in establishing permit
requirements on a:case by-casebasis for codling water ‘intake stroetutes:at Phase I facilities until
ithas’'resolved the issues raised. by the court”s rullng et gnthion Toiusnm g
et TS s T T S ara P R L T D LN ST AR I VEL I
The licenses- 1ssued by.the: AEC for Units: 2 and 3 1n1t1ally allowed for the operation of those’
facilities with once-through cooling systems:i However,theilicenses required the future.  * =
installation of closed-cycle cooling systems.athoth: facilities, by tertaifi dates, because of the -
potential for long term environmental impact from the once-through cooling systems on aquatic
life:in the:Hudson: River; particularly’striped bass. ‘A closed cycle cooling system: is expected to-
withdraw approximately90-95%less water than a once through cooling system. The license for -
Unit 2 was:amended by the NR€:in 1975; and the license for Unit 3. was amended by the’ NRC in'
1976, to:include requirements; for:the« 1nstaMat10n'and operation-of wet closed-cycle cooling:"-
Systemsatthefa.clh_tlesu L TS TR E T e TS T A S O S LMY L E I A S SIS B '.-!2.’,'.'-'.-..-.-"'5'r.‘
TS RIS R LS S VY P L IR LA SRV S SELTRVPRNPREIAN I £ Heoo Cevgg LR isivag e o
NRC eventually concluded that the operatlng licenses for the fa0111t1es shotild bé amended.to *
autherize construction of natural draft cooling towers at each Unit: Prior to’the respective *
deadlines for installation: of closed~cyclé cooling at the Indian Point facilities, however, the
NRC'’s authority to'require the retrofitdue to'water quality impacts under federal nuclear licenses
was superseded by comprehensive amendtients to the federal 'Water Pollution Prevention and
Control Act (the Clean Water:Act [CWA]) and creatton of the National Pollutant Dlscharge
Ellmlnatlon System (NPDES) program‘ U e Bt
In 197Sg‘the U.S: EnV1ronmental Protecttlon Agency (EPA) 1ssued separate NPDES permlts for
Units 2 and 3, pusrsuant to-provisions:of'the: CWA] chiefly § 316 (33 U.S.C. § 1326), that
required:both facilities to.discontinue discharging heated effluent from the main-condensers: - The
NPDES permits provided that “heat may be discharged in blowdown from a re-circulated cooling
watér system.”? The intent of these conditions was to require the facilities to install closed-cycle
cooling systéms in order to'reducé theithermal and other ‘advérse énvironmental impacts ‘from thé’
operation of Indian Point’s CWISs upon aquatic organisms in the Hudson River: In 1977, the¢ *
facilities’ owners, Consolidated Edison Company of New York and PASNY/NY PA requested
administrative heanngs with the USEPA to overturn these conditions. RS '
o ls o solteond sl ot an a e, Moy T 0T ;"r\w“flw:ﬁﬂiqﬁi?Li:h-7E'H“‘ =
In October 1975; NYDEC recelved approval from: the' USEPA to administer aid ‘conduct:a State
permit program pursuant to the provisions of the: fedetal NPDES programunder CWA:§:402, -
Since then, the Department has ‘administéred that program undet ' the State Pollutant Dlscharge =
Elimination System (SPDES) permitprogram. ‘As a reSult; NYDEC has the authorlty, under the ¥
CWA and:state:law, to.issue’SPDES permits for the 'withdrawal -of coohng -water for operations
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at the Indian Point facilitiestand for the resulting-discharge of waste heat and other:pollutants into
the Hudson River: ‘The terms of the SPDES permit, however, become part of the:Federal-action
given that the operatlng llcense shall be subject to the conditions. rmpo.>ed under the:Clean Water
Act. . L O TP L T i, ! S e sl S T S e T, '
C VLI VLUV I P I E A TE W TR SR
As previously noted in 1977 the then -owners of ’rhe Indian Point nuclear. faCIhUCS sought an
adjudicatory proceeding.to.overturn the' USEPA-issued NPBES permiit-determinations that -
limited the scope of the facilities’ cooling water intake operations..The USEPA’s adjudicatory -
process lasted for several years before culminating in a multi-party settlement known as the
Hudson River Settlemeént ngrcement\ (HRSA).: The. HRS Acwas initialiy a ten-year agreement .
whereby the owners-of certaiir once-through codled electric' generating plants-on the Hudson .- .~
River, including Indian:Poirit, would cellect biclogical data and coniplete analytical assessments
to determine the:scope:of adverseien”irgninertal impact caused by those facilities. According to
the NYDEC, the intent cf the HRS A.swas that; basecd-upon the data and'analyses provided by the .
facilities, the Departmenticould determing; and-parties:could.agree uporn, the besitechnology~. . .-
available (BTA) to minimize adverse environmental impact on.aguatic organisms in the Hudson
River from these facilities in accordance with 6 NYCRR § 704.5:. The Settlement obligated the-. -
utilities to undertake a series of operational steps to reduce fish kills, including partial outages
during the key spawning months. In addition, the utilities agre=d to furd and operate astriped
bass hatchery, conduct biological monitoring; and: setug a $12 in!lion endowment. for anew: -
foundation for independent research-on mitigatihg fish-impacts bypower plants. - The agreement -
became effective upon Public Service Commission:approval on May 8,:1981.. The terms of the
1980 HRSA were extended.through aseries of four.separate stipulations of settlement and .
judicial consent.orders that were entered in Albany.Ccunty:Supreme Court [Index No. 0191= ... .
ST3251]. The last of.these stipulations.of settlement and rudlclal consent orders, exacuted by the
parties in 1997 exprred on February L, 1998 B % ) BT T U TPTES SIS PR VAN MRS
In 1982, NYDEC iss ued a SPDES permlt for Indlcn Pomt Units 2 and 3 and other Hudson R;ver.
electric generating facilities, as well as a § 401 WQC.forthe facilities. ‘The 1982 SPDES permit-
for Units 2 and 3 contained special conditions for reducing some of the environmental impact :.
from the facilities’ cooling water intakes but, based. upon provisions of the HRSA; the permit did :
not require the installation of any technology for minimizing the number of organisms entrained
by the facilities each year. Similarly, based upon provisions of the HRSA, the 1982 § 401,WQC g
did not make an independent determination that the facilities complied with certain:applicable, -
State water quality standards at that time; mcludmg 6'NV CRR Part 704 — Criteria Govemmg
Thermal Dlscharges e mnal s ad e , nrar T PR Y
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In accordance \mth the provisions - of the HRSA the Department renewed the SPDES permit for
the Indian Point facilities in 1987 for ancther 5-year period. _As with the 1982 SPDES. permit, the
1987 SPDES permit for Units 2 and 3 contamed certain measures from the. HR SA that were

1 .. f =

1 The s1gnatory partres to the HRSA were USEPA the Department the Neyv Yorlf State Attomey General the ')
Hudson River Flshermen s Assoclatmn Scemc Hudson the Nat‘ural Resources Defense Councrl Central Hudson '
Gas & Electric Co., Consohdated Edison Co., Orange & Rockland Utrhtres Nragara Mohawk Power Corp and -
PASNY. Entergy was not-a party to the HRSA because it dld noi-own the Iﬂdlaﬂ Point Iacx‘mc., at'any trme durmg i
the period covered by.the HRSA. : R L S XL A M S PLEE PR LTINS ST e L0 M AR N
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intended to mitigate, but not minimize, the;adverse environmental impact caused.by the -
operation: of théfacilities’ cooling water-intakes. The 1987 SPDES permit expired on October 1,
1992. Prior to-the expiration-date, however, the owners of the facilities at that time,
Consolidated Edison and NYPA, both submitted timely SPDES permit renewal applications to
the Department and, by operation of the State Administrative Procedure Act (SAPA), the 1987
SPDES ;permit for Units 2 and 3:is:still in effect teday. - Entergy. purchased Units:2-and 3 in 2001
and 2000, respectively,-and:the: 1987‘SAPA -extended SPDES permit-for the facilities was
subsequently transferred to Entergy:i - .+ Lo ounnnny Tepphiogy ot by s
] R R e T fur»':= CL wrdll:eﬂﬁ't ER N LI!I IRETIM

In November 2003; the Department: 1ssued a. draﬁ SPDES permitifor Unita2: and 3 that requlred
Entergy, among other things, to retrofit the Indian Paintfacilities: with-closéd-cycle.cooling or an
equivalent:.technology. in-order to.minimize the adverse,efrvironmental-inipact caused by the.
CWISs in-accordance with 6:NYCRR .§:704.5and: CW-A-1§ 314 6(b) :‘Fheidraft permit coptams
QQ@Q@PP,S. »whrch address three aspectsiof opetations at Indian'Paint: -conventional: 1ndustr1al- o

scharges, thermal«lischarge! and:cooling water intake. Limits on: the:::

convent10na1 industrial discharges: are not proposed:to-be.changed significantly from the prevrous
permit.»The draft. permit-does, however; contain new.conditions-addressing the thermal -+ ...
dischargé.and additional new conditions to:implement the measures NYDEC has determined to :::
be the.best technology available (BTA): forminimizing impacts to aquatic resources.from'the. ...
cooling water intakeyincluding'the installation.of a closed cycle cooling system at IP2 and:IP3..
With respect to thermal discharges, the draft SPDES permit would require Entergy to.conduct a .
tri-axial (three-dimensional) theimal study to document whether the thermal discharges from .-
Units 2 and 3:comply withistate:water.quality-criteria. The draft permit states that 1f/[P2 ard: IP3
do not meet state standards, Entergy may-apply for a modification of those criteria in an effort to
demonstrate to NYDEC thatsuch criteria:are unnecessarily restrictive and that the requested
modification would not inhibit the existence and propagation of a:balanced indigenous
population of shellfish, fish and wildlife in the River, which is an applicable Clean Water Act
water quality-related standard.The draft permit also states that Entergy may propose, within a
year of the permit's becoming effectivey an alternative technology or technologies that can
minimize adverse environmental impacts.to a:level equivalent to that achieved by a closed-cycle
cooling'system at the Stations.": In order:to implement closed-cycle cooling, the draft permit
would require Entergy to submit aspre-design: engineering report within one year of the permit's
effective date. Within.one year after the: submissionrof the report, Entergy must submit complete
design plans that-address-all:construction issues for conversion to closed-cycle cooling. ‘In
addition;the draft permit requires'Entérgy to-obtain:approvals for the system's construction from:.
other government agencies, including modification of the Stations' operating licenses from the : '
NRC. While steps are being taken to implement BTA, Entergy would be required to schedule
and takeannual generation outages of no fewer than 42 unit-days:during the peak entrainment :.
season @mong other measures. In 2004, Entergy requested :an adjudicatory hearing with. NYDEC!
on the draft SPDES permit;iThat SPDES permit adjudicatory process:is presently ongoing,-and
its outcome is uncertain at this time. There is significant uncertaintity associated with the
COl’ldlthIlS of 4 any ne\fv SPDES Qerm1t In the 2003 draﬁ NYDEC determmed that coolmg towers
wererthe BTA to mmlmrze adverse envrronmental effects Iq a 2010 ﬁhng w1th NYDEC, v '
Entergy proposed;to-use a syst.em of cyclindrical wedgew1re screens which Entergy,states would
reduce impingement and entrainment mortality to an extent comparable to:the reductions in.
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impingement and entrainment loss expected to result from operation with coolingtowers: Asno-
determination has been made regarding a revised draft. SPDES permit or a final permit, it‘is -
unknown what new technology, if any, will be required tomodify the operation of ih¢ facility’s
cooling water intakes. ‘The 1987 SPDES permit s still in effect and will remain in effect until a
new permit is issued and becomes effective. No scheduletis available for the issuance of a -
revised draft or new final 'SPDES perrmit and the content of any SPDES permit will be decided as
a result of the adjudication-process. - Therefore, in this consultationy NMES has considered effects
of the operation of the.indian Point facility over the 20-year extended operating: period with:the
1987 SPDES permit in effect. This scenario is also the one considered by NRC in the BA
provided to NMFS in which NRC considered effects of the operation of the facility during the
extended operating period-¢i’shortnose sturgeon. If a new SPRES permit is issued; NRC and "’
NMES would have to determine:ifireinifiation of this:consultation:is necessary to consider any e
effects.of the operation of the facility on2 shortnose stirgeon that were not con51dered in this .
Opmlon T L IR I PR L A+ CAE T A I S F P O SES TR T RS

R T S B AL 1 t?\‘ FOTUNIE O R LT Lv-§=%"'.‘aj€: T RS
401: Waz‘er ‘Quality Cer: tfcate o e '
On April 6, 2009, NYDEC received a J oint Appllcatlon for a federal Clean Water Act ((‘WA) §
401 Water Quality Certificate (WQC) on behalf of Entergy Indian Point Unit 2, LLC, Entergy
Indian Point Unit 3, LLC, and Entergy Nuclear Northeast:(collectively Entergy). The Joint - -
Application for § 401 WQC was submitted to NYDEC a5 part of Entergy’s federal license . " -
renewal. Pursuant to the CWA, 2 state must issue-a certification verifying that an. activity which -
results in a discharge into ‘navigable waters, such as operationof the Indian Poirit:facilities, meets
state water quality stanidards before a federal license orpwermit: for such.activity canbe issued :
Entergy has requested NYDEC: to issuz a -§ 401. WQC to run coneurrently thh any renewed
nuclear licenses Ior the Indlan Doint facilities, . © v oo e e e e s
Ina declslon dated Apnl 2, 2010 NYDEC determmed that thc fac111t1e whether operaied as
they are currently or operated with the addition of 2 cylindrical wedge—vnre screen system
(NYDEC notes that this proposal was made by Entergy in a February.12, 2010, submissién),““do
not and will not comply with existing New York State water quality standards.” : Accordingly, .
pursuant to 6 NYCRR Part 521 (Uniform Procedures), NYDEC denied Entergy’s request for a
§401 WQC (NYDEC 2010). -The reasons fordenial, a5 stated by NYDEC were related to - -
impingement and entrainment of aquatic organisms,.the discharge of heated effluent, and failure -
to implement what NYDEC had determined to be the Best'Technology Available {closed cycle S
cooling towers}, to minimize adverse environmental impacts: Entergy has appealed.the'
denial. The matter is currently-under-adjudication: in the staté adminisirative system, and the:.~ .-
results are uncertain. If New York State.ultimately issues a WQC, it may contain conditicas that
alter the operation of the facility and its ¢osling water system. If.this.occurs, NMFS and NRC ..
would need to review the modlﬁcatmns to operatlons to determine 1f v onsultatlon would need to
berelmtlated S P T e T
Descrzptlon ofCoolmg Water uystem N SIS
IP2 and IP3 have once- through condmser coohng systems tbat w1thd1aw watez from and
discharge water to the Hudson River. The maximum design flow rate for each cooling system is
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approximately. 1,870 cubic feet per second {cfs), 840,000 gallons per minute (gpm), or 53.0 cubic
meters per second (m3/s). Two shorelineintake structures, one for each unit; are located along -
the Hudson River onithe northwestern edge of the site and provide cooling water to-the site. Each
structure consists of seven bays; six for.circulating water and one. for service water. The IP2
intake structure has:seven independent bays, while the IP3 intake structure has seven bays that
are served by a common-plenum.. In.each structure, six of the seven bays.contain cooling water
pumps, and the seventh bay contains service/auxiliary water,pumps.- Before. it is' pumped to the
condensers, river waterpasses: through traveling screens in-the. mtake structune bays to remove
debnsandﬁsh R ‘-,;-" DELOIG i SETECETE BRI 1) PR TN ORI
i b Wil e Ry sobb a0 £ 0 2ty Tmbeiinn D8V xbm\h IR IO N
The Six IP2 c1rcu1at1ng water intake pumps are dual-speed. pumps:1-When »operated at high speed
(254 revolutions per minute (rpm)), each pump provides i3l 2:cfsi (140,000igpm; 8.83.m3/s) and a
dynamic head-of 21. ft {6.4 m): At low speed.(187: rpm); each/puimgp provides 38:cfs (84,000 gpm;
5.30 m3/s) and a dynamic head of 15 ft (4.6 m). The six IP3 circulating water intake pumps, are
variable-speed pumps. When operated at high speed (360 rpm), each pump provides 312 cfs
(140,000 gpm; 8.83 m3/s); at low speed, it prov1des a dynaxmc head 0f 29 (8.8 m) and 143 cfs
(64,000 gpm;y 405:m3/s) I T R R VI TR SR A FeUT P T AT TR I IEL S A L S SLE T T
: BELANE B BN I ST SR BT TR '-,-'~.-f..~r|.-_ PR P ST AT OFLETRR UM S SR IR A [N
In accordance with-the October 1'997\ Consent Order (1ssued pursuant to the Hudson Rlven Lo
Settlement-Agreement), theapplicant adjusts.the:speed of'the intake pumps to mitigate impacts: -
to the Hudson River.iEach €oolant pump bay is about 15: ft (4.6:m) wide-at the entrance, and the:
bottom is:located:27.1t (8.2:m) below:mean sea-level. Before entering the intake. structure:bays; -
water flows under.a floating:debris skimmerwall, or ice curtain;into the:screen wells.: “This :.: -
initial 'screen keeps.floating debris and:ice from entering the bay.:; At the entrance to:each bay,
water also passes through a subsurface bar screen (consisting of metal bars with'8 inch-clear
spacing) to prevent additional large debris from becoming entrained in the cooling system. At
full speed} the approach velocity:in front:0f'the.screens.is’l foot per.decond:(fps); at reduced
speed, the approach velocity is 0.6 fps:(Entergy 2007a).!+/As this area is behind a bulkhead it is
outside the.influence of river-currents. . Next,:smaller debris and fishare screened out usmg
modlﬁed Ristroph traveling screens. i - ki ERRNCE T -
RIS LT R DL L KD S E PR S [ LR N I I . =
The modified: Rlstroph traveling screens: consrst of a'series of panels that rotate contmuously The
traveling screens employed by 1P2 -anid-fP3:are modified vertical Ristroph-type traveling screens:
“installed in 1990-and: 1991 at IP3 and IP2, respectively: The screens were designed in concert.
with the Hudson:River Fishermen's Assocgationy with screen basket lip troughs to retain water- - :
and minimize vortex stress (CHGEC 1999):.iAs: each screen panel.rotates out of the.intake bay, .
impinged fish are retained«in water-filled baskets at the bottom of each panel and are carried:over
the headshaft, where they.are washed out onto a mesh using low-pressure sprays-from.the rear .
side of the machine. The 0.25-by=0.5-inch:(in.) (0.635-by-1:27 centimeters (cm)) mesh is smooth
to minimize fish abrasion by the mesh. Two high-pressure sprays remove debris from the front .
side of the machine after fish removal. From the mesh, fish return to the river via a 12-in. (30-
cm) diameter pipe. For IP2, the pipe extends 200 ft (61.0 m)into the river north of the IP2 intaké
structure and discharges at a depth of 35 ft (11 m). The sluice system is a 12-in.-diameter (30. 5-
cm- d1ameter) prpe that discharges-fish into.the river-at a depth of 35 ft (10.7 m), 200 ft (61 m)

measie o senoon iven 10l L r'll~rtﬂ1 Dorerihoen 3 ¥ s ke Dol i o
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te northwest; -

of the dlscharge canal
Studies 1ndlcated that, assuming the screens continued to operate as they had durmo laboratory
and field testing, the screens were "the screening device most likely to impose the least
mortalities in the rescue of entrapped fish by mechanical means" (Fletcher'1990). . The same
study concluded that refinements to-the screens would be unlikely to- greatly reduce fish kills. No
monitoring is currently 'ongoing-at 122 or IP3 for impingement or entrainment.or to ensure-that
the screens are operating per design standards. Additionally, there is no menitoring ongoing to -
quantify any actual incidental take of shortnose sturgeon or their prey. The proposed action
under consultation, as currently defined by NRC does not prov1de for any momtormg of direct or
indirect effects to shortnosé: ~tur0borﬁ R A R

Pooe L UL S EGO T T o : S N :
After moving through thv= condensers, cooling \wateris discharged to the discharge canal via'a:~
total of six-96+in. (240-cm)-diamiziey pipes. ‘Thewostingzowater énters below thé surface of the 40-
ft (12-m) wideicanal; The canal discharges to the Hudson River through an.gutfall structure =
located south of IP3 at about 4.5 feet-per second (fps)- (114 meters per second (mps)) at full flow.
As the discharged water enters the river, it passes through:12 discharge ports (4-ft by 12-ft each
(1-m by 3.7-m)) across a length of 252 ft (76.8 m) about 12:1t (3.7 m) below the surface of the
river.- The increased discharge. velouty, about 10:4ps: g3 g mp ;, is drslgned o enhance mixing to:
minimize thermal 1mpact R SR T N T BYERG aL T

DOy AT R R P 0 T R P VL I A Sy, RN
The discharged water is at an elevated tempelatue andr theref:)re some water:is: lost beoause of -
evaporation: Based on conservative estimates, NRC estimates that thisiinduced evaporation
resulting from the elevated discharge temperature would be less than 60 cfs (27,000 gpm or 1.7 -
m3/s). This loss is-about 0.5 percent of the annual average downstream flow of the Hudsen -
River, which is more than 9000 cfs (4 million gpm or 255 m3/s). - The average cooling water .
transient time ranges from 5.6 minutes for the IP3 coclitig waier system to 9.7.minutes for the-
IP2 system. Auxiliary water systems for service water are also provided from the Hudson River
via the dedicated bays in the IP2 and IP3 intake structures. The primary role:of service water is -
to cool components (e.g., pumps) that generate heat during operatlon Secondary functions of the
service water include the following: R LI B 4 RSP I T
* protect equipment from potent1a1 contarnination from river water by proy 1d1n0 coolmg to-
- .intermediate freshwater systems;*: LT n S R N P T
provide water for washing the modlﬁed Rxsuoph tra\ eling screens; and
» . provide. seal water for the main: cm.ulatmg water pumps B FIOTE SN E SO A

ActzonArea RN K Mot -lt, - - .
The action area is deﬁned in 50 CFF 402 02 as “all areas to be affe( ted dlrectly or- 1nd1rectly by :
the Federal action and not merely the immediate area involved in the action.” IP2 and IP3 are

located on a 239-acre.(97-hectare) site on the eastern bank ofithe Fludson-Riverin the village.of -
Buchanan, Westchester County, New York, about 24 miles (mi) (39 kilometers [km) north of
New York Clty, New York (Flgures L and 2) The d:rect and mdu'ect ':rf%ts ofthe Indlan Pomt -
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facility are-the intake of water from the.Hudson River and the discharge of heated effluent back
into the Hudson River. Therefore, the action area for this consultation includes the intake areas .
of IP2 and IP3 and the region where the thermal plume extends into the Hudson River from IP2
and IP3 as descnbed in the. Effects of the Action section below. Y B

RN RS ERUS RS B S T S L IR FAL RN
LISTED; SPECIES IN - THE, ACTION AREA b g T oot
The only.endangered or threatened species under NMFS’ umsd1ct10n An thewActl,on Area is the
endangered shortnose- stu.tgeon (Acipenser brevzrostrum) ,No critical hab;tat has been de51gnated

for shortnose sturgeon. « ..ii 2 wiu.dy - Ltk e ) 05 80 ‘
suilon iy ! E' e e sl oegsimts 1o o '1 Visirmbiors l O UERASTRN R
Shortnosesturgeonhfe RIStOry L:cacit v e Y G 0L b TR a5 i e

Shortnose sturgeon are benthic fish that mamly occupy the deep channel sectmns of latge rivers.
They feed on a variety of benthic and epibenthic invertebrates including mollusks, crustaceans
(amphipods, chironomids, isopads);-and. oligochaete worms (V.ladykov. and Greeley 1963; . w1 .-
Dadswell 1979 in NMFS 1998):: Shortnogs sturgeoii have similar lengths.at maturity (45-55 ¢m
fork length) throughout:their range; but, because sturgeon in;southern rivers grow faster than : -
those in northern rivers; southern-sturgeon mature at youngerages (Dadswell et al.-1984). .-
Shortnose’sturgeon are.long-lived:(30-40 years) and, particularly in the northern extent of their ;.
range, mature atdate: ages:cin.the north, malesireach maturity at 5 to 10 years, while females
mature between 7:and 13 :years. : Based:onJimited data, females spawn every three to five years. -
while males spawn approximately every two years. The spawning period is estimated to last:, .:~:
from a few days to several weeks. Spawning begins from late winter/early spring (southern
rivers):ta mid to late spring (northern rivers)?: when the freshwater, temperatures increase:to 8- .
9°C. Several published reports:have presented thé problems,facing long-lived species.that delay
sexualimaturity (Crouse et.al. 1987; Crowder et al..1994; Crouse:1999). In géneral, these reports
concluded that animals that:delay. sexual maturity,and reproduction must have high annual .-
survival-as juveniles-through adults to.ensre that enough juveniles survive to reproductive
maturity and then reproduce enough times:to. maintain-stable populatlon sizes.,

e I R Fatio IR AN T S T T
Total mstantaneous mortality rates (2) are available for the Salnt John RIVCI' (0.12 - 0.15; ages
14-55; Dadswell 1979), Upper Connecticut River'(0.12; Taubert 1980b), and Pee Dee-Winyah
River (0.08-0.12; Dadswell et al. 1984). Total instantaneous natural mortality (M) for shortnose -
sturgeon in the lower; Connecticut Riverwas estimated,to be 0.13,(T. Savoy, Connecticut
Department of Environmental Protection, personal communication). There is no recruitment
information available.for: shortnose sturgeon:because’there are no commercial. fisheries: for the
species. Estimates of annual egg produetion for: this species are difficult to calculate because:
females do not spawn every year (Dadswell et al. 1984). Further, females may abort spawning
attempts, possibly due to interrupted migrations or unsuitable environmental conditions (NMFS
1998). Thus, annual egg production is likely to vary greatly in this species. Fecundity estimates
have been made and range from 27, OOO to 208 000 eggs/female and a mean of 11 568 eggs/kg

bodywelght (Dadswell et al.’1984). b R SO U S BT SR TR I LR PR PR
e ta, L Ta el s ot b..._ 2 L PN B P R OIS TY PR S i LB U T LAY U S R O S U B R
At hatchmg, shortn0se sturgeon: are'blackish-colored, 7 llmmlong and resemble tadpoles FE
A )5‘;' x”‘.l,s 2 ;ni “ ar 'I‘? “y”. :..\__ ,v.,) ) ,:' M / '.- i S R

2 For purposes of this COnsultatlbn,- Notthern rivers:are .eon51dered torinclude trlbutanes,of the. Chesapeake Bay .
northward to the St. John River in Canada. Southern rivers are those south of the Chesapeake Bay.
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(Buckley and Kynard 1981). In 9-12 days, the yolkisac is absorbed and the sturgeor:develops
into larvae which are’about:15mm total length (TL; Buckley and Kynard' 1981).::Sturgeon larvae
are believed to begin downstream migrations at about 20mm TL.. - Dispersal rates differ‘at least
regionally, laboratory studies on Connecticut River-larvae indicated dispersal peaked 7-12 days -
after hatching in comparison to Savannah River larve that had longer dispersal rates with
multiple, prolonged peaks; and a low: ievel of downstream movement that continued throughout
the entire larval and earlyduvenileiperiod (Parker 2007). Synder (1988) and Parker (2007) -
considered individuals to be juvenile when they reached 57mur. TL. :Laboratory studies » =+ =<
demonstrated that larvae from the Connecticut River made this transformatlon on day 40 while
Savannah RIV-’“‘I‘ fish meade/thistransitici on: day 41 and 47 {(Parker: "O()") pemene ey

I L

. I R B R S EE € LSRR L FVAA LR T R E LR TS :
The Juvemle phasc can'be’ oubmwd% i to'young of t‘le year (YOY) and immature/ sub adults
YOY and sub-adult habitat-use difiers and is'believed tobe 2 function of differences in salinity
tolerances. Little isknown about: Y'Y behaviorand:habitat use, though it is:believed that they
are typically found in channel areas:within freshwateubabitats upstream of the saitwedge for «
about one year:(Dadswell etal. 1984 Kynard 1597} One study.on the stomach contents of YOY
revealed that the prey items found cerresponded to crganistns-that ' would'be found in.the channel-.
environment (amphipods) {Carlson and Simpson 1987).: Sub-adults are typically described as
age one or older and occupy similar spatio-temporal patterns and habitat-use as adults {(Kynard
1997). Though there is-evidence from the:Delaware River that sub-adults may overwinter ins - .. .
different areas than adults.and:no not form:dense.aggregations like adults((ERC Inc.:2007). Sub--
adults feed indiscriminately, typical prey items-found irr stomach contents inciude aquatic insects,
isopods; and ‘amphipods along with large amounts oF m‘ud',. stones, and plant material (Dadswell-..:
1979, Ca;lsontand Slmpson 198/ Bam 1997) St S O S R S SR
In populatlons that have free accessito- the total length of & river(e.g:; no dam“ w1th1n the species’
range in a river: Saint.John, Kennebec, Altamaha, Savannah, Delaware and Merrimack Rivers),
spawning areas are located at the farthest upstream reach of the river (NMFS 1998). -In the .-
northern extent of their range, shortnose sturgeon exhibit three distinct movement patterns. These
migratory movements are associated with spawning, feeding, and overwintering activities. In
spring, as water temperatures reach between 7-9.7°C, pre-spawning shortnose sturgeon move
from overwintering grounds to spawning areas.. Spawning occurs from.mid/late March.to.
mid/late May depending upon location and water temperature. . Sturgeon spawn it upper,
freshwater areas and feed and overwinter in:both fresh-and.saline habitats. Shortnose sturgeon: -
spawning mlgratlons are characterized by rapid; duected and often ex tensive upstream movement
(NMES 1968). IR T BT P L S SN HE SR I I <R LR TR R
Shortnose sturgeon are beheved to spawn at d1screte 51tes w1th1n the1r natal river (Kleffer and
Kynard 1996). In the Merrimack River, males returned to only one reach during a-four year
telemetry study (Kieffer-and Kynard 1996).'Squires (1982) found that during the three years of
the study in the Androscoggin River, adults returned to a 1-km reach below the Brunswick Dam
and Kieffer and Kynard (1996) found that adults spawned withir a 2-km reach in the Connecticut
River for three consecutive years. Spawning cccurs over channel habitats containing gravel, -+ *
rubble, or rock-cobble substrates (Dadswell et al. 1984; NMES 1998). Additional environmental
conditions associated with spawning activity include decrzasing river discharge-following the: -

NMFS Draft Biological Opinion - August 20TL1 . - -t .70 o geic



peak spring freshet; water temperatures ranging from 8 - 15°,;and bottom water.velocities of 0.4
to 0.8 m/sec.(Dadswell et al.1984; Hall et al. 1991, Kieffer and Kynard-1996, NMFS 1998). For
northern shortnose sturgeon, the temperature range for spawning is 6:5-18.0°C (Kiefferand = .
Kynard in press).- Eggs-are separate when spawned but:become adhesive within approximately
20 minutes of fertilization (Dadswell et al. 1984). Between 8°-and 12°C,-eggs generally hatch
after-approximately 13 days..The larvae are photonegative; remaining on the-bottom for. several
days. Buckley and Kynard,(1981)found week. old larvaeito be photonegatlve and form .

aggregations;with other;larvae msconcealment contimee phinuen od ol wlagian iy o
. '\

cy . s P S ._.._,'
SN B T IS SONUI STV IR A PSS TS A ORISR

VoA i KRN PL IS 14 ! RGN L
Adult shortnose sturgeon typlcally Jeave thenspawmng grounds-soon; Aftel: spawmngJ Non-‘ :
spawning movements include rapid, directed post-spawning movements to downstream feeding
- areas in.spring and localized, wandering. movements in: summer:atid ‘winten {Dadswell et al. 1984;
Buckley and Kynard 1985; O’Herron et.al::1993).- Kieffer and Kynard.(1993) reported that post-
spawning migrationsavere correlated with-ah¢reasing spring watesteimperature and river o 1ole
discharge. ;Y oung-of-the-year shortnoseistiirgeon -are believed:to-maove.downstream:after:i:: ;...
hatching (Dovel:1981) but remain within. freshwaterhabitats.:-Older juveniles or sub-aduits tend
to move downsfream in‘fall-and:winter as: water temperatures décline and the salt: wedge recedes-:
and move: upstream ini: sprmg and feed.,r‘nostlyrn freshwater reaches durmg summer. : :

Gl AY e e i ninded e Srse gy N LA STTA Gn et g
Juvenile:shortnose sturgeon generally move r’upstream in spring and summer and move back
downstréeam incfall and wintér; however,these ' movements usually:dccur in the region above the .
saltwater/freshwater interface (Dadswell-et al.: 1984; Hall et:ali:1991). . Non-spawntng - Py
movements include-wandering movements iri summer and winter. (Dadswell et al:'1984; Buckley
and Kynard 1985; O’Herron et al. 1993). Kieffer and Kynard:(1993) reported- that:post-spawning
migrations were correlated with increasing spring water temperature and river discharge. Adult
sturgeon ‘o¢curring in freshwater. or freshwater/tidal reaches of rivers in summer and:winter often
occupy-only a few:short reaches of theitotal length: (Buckley and Kynard 1985).: Summer
concentration areas in:southern rivers are:cool, deep, thermal refugia, where adult and juvenile
shortnose sturgeon congregate (Floumey et al. 1992; Rogers et al. 1994, Rogers and Weber 1995
VVeber1996) SO B R A PR IO P U T TR : et b

UL ST iy i g L YL DL e :
While shortnose sturgeon' do not undertake the srgnlﬁcant ‘marine migrations seen in Atlantrc
sturgeon, telemetry data indicates‘that shortnose sturgeon:do make localized coastal mrgratlons...
This is particularly true within certain areas:such as the Gulf of Maine (GOM) and. among rivers
in'the.Southeast.. Interbasin: movements:have been: documented among rivers within the GOM.
and between the GOM and the Merrimack, between the Connecticut and Hudson rivers; thei”
Delaware River and Chesapeake Bay, and among the rivers in the Southeast.

Y R R A S LI T AT s oLl T s R’J:xJ:,*J:'-‘H””“”-”*fii~\
The temperature preference:for. shortnose sturgeon is not.known (Dadswell. et al..1984)-but: -
shortnose sturgeon have been found in waters with: temperatures;as low-as: 2 t0:3°C- (Dadswell et
al:11984).and ashigh as:34°Ci(Heidt and Gilbert:1978).: However, temperatures above 28°Crare ‘1
thought to adversely:affect:shortnose sturgeon:1In the Altam'aha River,'temperatures of 28-30°C-.
during summer months create unsuitable conditions.and shortnose sturgeon are found in deep -+
cool water refuges.-.Dissolved oxygeén (PO).also seems-to playia role in temperature tolerance; -
with:increased stress-tevels at higher: temperatures with: low. DO: versus the-ability.to withstand .-

NMFS Draft Biological Opinion - August<2011. . e



h1gher temperatures wrth elevated DO (Niklitchek 2001) B I T Y R ST TR
YT ot RS 00 A A R B N P L
Shortnose sturgeon are known to occur at a wide range of’ depths A minimum depth of O 6m is
necessary for the unimpeded swimming by adults. -Shortnose sturgeon are known-to occur’at
depths of up to 30m but are generally found in waters less than: 20m {Dadswell et al.- 1984; ¢
Dadswell 1979). - Shortnose sturgeon have atso demonstrated tolerance to a'wide range of - -
salinities. Shortnose sturgeon have been documented in freshwater (Taubert 1980; Taubert and
Dadswell 1980) and in:watars with salinity of 30 parts-per-thousand-{ppt) (Helland and: Yeverton
1973; Saunders and :Smiih' 1978).: Mcleave et al: (1977) reported-adults moving freely through'a -
wide range of saliniiies; trossing waters with differences of up. te: 1 0ppt within-a two hour period.
The tolerance of shortnozessturgeon to'increasing salinity.is thought to increase with age (Kynard
1996). Shortnosessturgeon: typically-vecur in the deepest parts of rivers or estuaries where. -
suitable oxygen and salinity:values ars present (Giibert 1989); ‘however, shortnose sturgeon.
forage on vegefated mudf' lats and .overshellfish beds i shallower waters when suitable forage is -
present el e e R L e oe et e

e
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Status and T rends of Shortnose Sturgeon Rangewzde T T N S EITR I PRI
Shortnose sturgeon were listed as endangered on ‘\/lareh l l 196” (J2 FR 4001) -and the species.
remained on the endangered species list with the.enactment of:the ESA:in 1673.: Although the
original listing notice did not cite reasons for listing the: species, a 1973 Resource Publication, * ..+
issued by the US Department of the Interior, stated that shortnose sturgeon were “in peril...gone
in most of the rivers of its former range [but] probably. niot as.yet extinct’? (USDOI 1973).:
Pollution and overfishing, including bycatch in the shad fishery, were listed.as principal reasons: -
for the species’:decline; - In the late nineteenth and early twentieth centuries, shortnose sturgeon..
commonly were taken in a commercial fishery for the closely related and: commercially valuable’
Atlantic sturgeon (Acipenser oxyrinchus). More than a'century of extensive fishing for sturgeon.
contributed to the decline of shortnose sturgeon aiong the east coast. Heavy industrial- 0+ .
development during the twentieth century in rivers inhabited by sturgeon impaired water quality
and impeded these species’ recovery; possibly resulting in:substantially reduced abundance of
shortnose sturgeon populations within portions of the species’ ranges (e.g., southermmost rivers
of the species range: Santilla, St. Marys and St: Johns Rivers).. A shortnose sturgeon recovery -
plan was published in December 1998 to promote the conservation and recovery of the species T

(see NMFS 1998) Shortnose sturgeon are lrsned as “vulnerable” on the IUCN Red Lrst

Although shortnose sturgeon are 11sted as endangered rangt,-wrde in the ﬁnal recovery. plan

NMES recognized 19 separate populations occurring throughout the range. of the species:: These -
populations are in New Brunswick Canada (1); Maine (2); Massachusetts'(1); Connecticut (1); - - -
New York (1); New Jersey/Delaware (1); Maryland and Virginia (1); North Carolina (1); South
Carolina (4); Georgia (4); and-Florida (2); 'NMFS has¢ not formally recognized distinct :
population segments (DPS)’.of shortnose sturgeon under the ESA.... Although genetic information.

g . Tiooweliy . PR . .o . ot o et . 4 .
A TR S LA AT AL e L e T S T S T L

3-The definition of species under the ESA includes any subspecies of fish, wildlifz, or.plants,.and'any-distinct population

segment of any species of vertebrate fish or wildlife which interbreeds whea mature. To be considered a.DPS, a population ! :
segment must meet two criteria under NMFS policy. First, it must be’ dxscrete or separated from other populatxons of its spec1es
or subspecies. Second, it must be significant, or essential, to the long-term conservation status of its specnes or subspecres Thxs .

-

formal legal procedure to designate DPSs fot shortriose sturgeon hzs ncts béen undertaker. ¥y el STt L
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within and among shortnose sturgeon occurring in different river systems:is largely unknown, life
history studies indicate that shortnose sturgeon populations from different river systems are
substantially reproductively isolated (Kynard :1997) and, therefore, should be-considered discrete.
The 1998 Recovery Plan-indicates that while genetic information may.reveal that interbreeding
does not occur, between rivers that drain into a common estuary, at this,time, such river systems
are considered a: smgle populatlon comprormsed of breedmg subpopulat1ons (NMFS 1998)

: ERTEAR SR T A S SN N R R NI TR I8 RE NI R L
Studies ¢onducted since the issuance of the Recovery Plan have pnovxded ev1dence that suggests
that years of isolationvbetween populations’of shortnose sturgeonhave léd to-merphological and
genetic variation: :Walsh et-al(}(2001) examined:morphological-and. gengetie-variation.of -
shortnose sturgeon. in three rivers (Kennebec,' Androscoggin;;and,;Hudsen)y: The: study: found that
the HudserrRiver shortnose sturgeon population differed markedly from the other ¢wo rivers for
most morphological: features: (total:length; fork lerigthy headvand:-snout length, mouth width-,- e
interorbital width-and.dorsal:scute coumt;deft lateral scute'count, right ventral scute count). -
Significant differences were found between fish from Androscoggin and Kennebec rivers for 0
interorbital width and lateral scute counts which suggests that even though the Androscoggin and
Kennebec rivers dram into a common estuary, ‘these rivers support largely discrete populations of.

""" ifound significant genetic differences among all three .+

populatlons 1nd1cat1ng substantnalx reproductive isolation among them and that the observed: : - -
morphologlcal differences may be. pan'tlsyortwholly genetlc TR P e T PRI AP PRI I

"”3/: ! I‘ :,-- B R T R l! S Ul’ 'xlf . “. " :."'..":_"-'f"""’“' e '(}, N ";5,' .
Grunwald et al. (2002) examnned mltochondrlal DNA (mtDNA) from shortnose sturgeon in .
eleven river;populations: ‘. Theianalysisidemonstrated that all:shortnose sturgeon populations .’
examined showed mederate to high levels of genetic diversity as measured:by haplotypic
diversity:indicés.. The:limited sharing 'of haplotypes-and théhigh number:of private haplotypes
are indicative of high homing-fidelity and:low gene flow. The researchers determined that
glaciation in the Pleistocene Era wasikely the-most significant factor in shaping the .
phylogeographic pattern of mtDNA-diversity-and population structure of shortnose sturgeon. . - !
The Northern' glaciated region extended south to the Hudson River while the southern non-
glaciated region begins with the Delaware River:- There is a high prevalence of haplotypes
restricted to either of these two regions:and relatively few are shared; this represents a historical
subdivision that:is-tied to-an.important geological phenomenon that reflects historical isolation. -
Analyses of haplotype frequencies at:the level of individual rivers showed significant differences
among all systems in which reproduction is known to occur. This implies that although higher
level genetic stock:relattonships exist (i:e.;:southern vs.:northern and other regional :.; -
subdivisions),:shortnose snurgeon appear to be dlscrete stocks, and low gene ﬂow exists between
the majomty ofpopulatlons T T P R L T I A LR IR

Lune o \' ol St 1 SIAS feg "-.:r"!"-'; 4 KIS e S R f'! ' o'y .
Waldman et:al. (2002) also: conducted mtDNA ‘analysis on shortnose sturgeon from 11 river.: . -
systems and.identified'29-haplotypes.-.Of these haplotypes, 11:were:unique!to northern, glaciated
systems and 13 were unique to the southern non-glaciated systems. Only 5 were shared between
them. This analysis suggests:-that shortnose sturgeon show high structunng and dlscreteness and

"3

that low gene, ﬂow ‘rattes mdlcated strong hommg ﬁdehty et

[CE L AN . N '1 R

W1rg1n et al (2005), also conducted mtDNxA anazlysm on: shortnose sturgeon from 12 rivers. (St
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John, Kennebec, Androscoggm ‘Upper Connecticut, Lower Connecticut, Hudson; Dielaware, -
Chesapeake Bay, Cooper, Peedee, Savannah; Ogeechee and Altamaha). This analysis'suggested
that most population segments are independent and that genetic variation among groups was

 high.
AR R LN e A S S U . R VT

The best avallable inforthation:demonstrates differences in llfe hlutory and habitat preferences
between northern-and 'scuihiern rivér systems-and given the species’ anadromous breeding habits,
the rare occurrence of rigration between river systems, and the documented genetic differences
between river populations; it is‘unlikely that populations‘in adjacen: river systems-interbreed with
any regularity. ‘ This lileéty dccounts for the failure of shortnose sturgeonto repopulate river:
systems from-which'iliey have been ex‘irpated, despite the geographic closeness of persisting x
populations. This-charactefistic ofshosthose sturgeon-also complicates recovery and persistence
of this species in the futire because;if iriver population is extirpated'in the future; it is unlikely
that this river will-be'récolonized. ~Consequently, -his Opinion will treat the nineteen separate -
populations ofishortnose sfmrgeon ‘as subpopu' atwnv (\me Hfwhich occurs in ‘fhe actlon area\ for -
the purposes Ofthlb dl’lm}Sls RUNLNTEN IR sy L ERDY eh e -
. R e T H T ST e T LY ;"ﬁushwﬁvr”“'ﬂfﬁﬁv"’ T INA FAT
H1stonca11y, shortnose sturgeon are believed to have inhabited rearly all- major rivers and -
estuaries along nearly the entire east coast of North Ameiica: The range-extended from the St :
John River in-New Brunswick, Canada to the Indian River in Florida.»Today; only 19 i -
populations remain ranging from.the St. Johns River, Florida (possibly zxtirpated from th1.,
system)-to the-Saint John River.in-New Brunswick; Caiiada:: Shortngse sturgeon are large, long
lived fish species. The present range of shortnose sturgeon is'disjinct, with northem populatlons
separated from: southern populaiions:by a distance efiabout 400 km.. Population sizes vary -
across the species® range. : Frem availabl€ estimates, th= smallest populations occur in the Cape
Fear (~8 adults; Moser and Ross 1995) in the south and Merrimack and Penobscot rivers in the
north (~ several hundred to several thousand adults depending on population estimates used; M.
Kieffer, United States Geological Survey, personal communicatiors; Dionne 2010), while the
largest populations are found in the Saint John (~18,:000; Dadswell 1979) and Hudson Rivers .
(~61,000; Bain et al. 1998). As indicated in Kynard 1996, adult abundance is less than the .- -
minimum estimated viable population abundance of 1000 adults for 5 of 11 surveyed northern
populations and all natural southern populations: Kynard 1996 indicates that.all-aspects of the -
species® life history indicate that shortnose sturgecn should be abundant in most rivers. As such,
the expected abundance of adults in northern and north-central populations should be.thousands .
to tens of thousands of adults. Expected:abundance iri southern rivers is uncertain, but large - - -
rivers should likely have thousands of adults: The oniy river systems.likely supporting: .. .-
populations of these-sizes are the: St: John, Hudson and possibly the Delaware and the Kenuebec, .
making the continued success of'shortnose sturgeori in these rivers critical to the speciesias & .
whole. While noreliable estimate of the size of either the-total species-or the shortnose sturgeon
population:inithe Northeastern: United States exists, it is clearly below the size that could. be SIS
supported if the threats to shortnose sturgeon were removed. A

Threats te shortnose sturgeon recovery - T PO T S R PP LY PO L TN BN TR

The Shortnose Sturgeon Recovery Plan (NMFS 1998 )i 1dentr*'1es ‘rabriat decradatron or loss
(resulting, for examiple; from' dams, bridge construction; channel-dredging; and pollutant: .
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discharges).and mortality (resulting, for,example, from impingement.on cooling water intake
screens,, dredgmg and incidental capture in other fisheries) as pr1n01pa1 threats to the species’
Suerval AN ANL NN TR TE RS WL I LI IS S H P L DS S g,':!_';ft_-',\": IR

Several natural and anthropogenic factors continue to threaten the recovery of shortnose
sturgeon.-Shortnose sturgeon, continue to be taken:incidenta]ly in fisheries.along the east coast
and are probably targeted h}i;poacheps- throughout their range (Dadswell: 1979; Doyel et al. 1992;
Collins etral, 1996).. Bridge construction and demolition projects may interfere with normal
shortnose-sturgeon migratory movements-and disturb sturgeon concentra,t.lon areas. ‘Unless
appropriate precautions-are made, internal damage apd/or, death may: Feswltifrom, blastmg projects
with powerful explosives,- Hydroelectric dams may affect shortnose sturgeon;by restricting. ;
habitat, altering river flows or: temper_ature_sgnecessary;.fef]suggqssful'_.spaWning=and/pr migration
and causing mortalities‘to fish that becomg: entrained-in-furhines.,, Maintenance: dredging-of. i -
Federal navigation:channels and;other areas:gan adversely.affectior jeopardize shortnose sturgeon
- populations., Hydraulic dredges can lethaliyitake: sturgeon; by entraining sfurgeon;in dredge: ;... .-
dragarms and impeller pumps. Mechanical dredges have also been documented:to: lethally take. -
shortnose sturgeon. In addition to direct effects, dredging operations may also impact shortnose
sturgeon by; destroying benthicifeeding areas, distupting spawning migrations, and filling- -
spawning habitat-with: resuspended fine:sediments.. Shortnose. sturgeon are susceptible to - .
- impingement on coaling Water.intake screeris:at power plants:, Electric-power and nuclear power
generating plants:can affect sturgeon by impinging larger fish on.cooling water intake screens. - .
and entraininglarval fish: -The opération of power-plants can have unforeseen and extremely; ...
detrimental impacts.to riverine:habitat which;can-affect shortnose:sturgeon, For:.example, the St.
Stephen:Power Blant near-Lake, Moultrie, South Carolina was shut. down for several days in June
1991 when large mats of aguatic plants entered-the plant’s intake canal and clogged the cooling
water intake-gates..:Decomposingplant material in:the tailrace:canal ‘coupled with the turbine
shut down (allowing no:flow.of water) triggered a low.dissolved oxygen water condition
downstreami and a subsequent fish killi:. Fhe South.Carolina Wildlife.and Marine Resources:
Department reported that twenty shortnose: sturgeon were kllled durlng this low dissolved oxygen
event. ST L A R [T ESR I ST R I TR FL I LS F s :
:Z‘)‘;'-i ol OIS FR MY Y i i AR L N i ’ '
Contaminants, .1nclud1ng toxic metals poLychlorlnated aromatic hydrocarbons (PAHs),
pesticides, and polychlerinated biphenyls, (PCBs).can have substantial deleterious effects on .-
aquatic life including production of acute lesions, growth retardation, and reproductive. .- - -
impairment (Cooper1989; Sinderman 1994). Ultimatelyj, toxins introduced to.the water column
become associated withithe benthos and iean be:particularly harmful tobenthic organisms.- - -.-
(Varanasi; 1992) like sturgeon. : Heavy metals and organochlorine ¢compounds.are-known to, .-1::-.
accumulate in fat tissues-of sturgeon, but their long term-effects are not yet known (Ruelleand
Henry 1992; Ruelle and Kennlyne 1993). Available data suggests that-early life stages of ﬁsh are
more susceptible to environmental and pollutant stress than older life stages (Rosentha] and :;
Alderdice 1976). 0 e ey DenaiPl e el el e

Although there is scant information available on the levels.of contaminants in-shertnose sturgeon
tissues, some research.on other related species indicates that concern about the effects of.-
contaminants. on; t_h_e,h,eql,th:of sturgeonrpopulations-is wagranted. , Detectible levels, of, _chlordane, ‘
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DDE (1,1-dichlore-2, 2-bis(p-chlorophenyl)ethylene), DDT (dichlorodiphenyi-trichioroethane), -
and dieldrin, and elevated levels of PCBs, cadmium, mercury, and selenium were foind in pallid
sturgeon tissue from the Missouri River (Ruelle and Henry 1994). These compounds were found
in high enough levels to suggest they may be causing reproductive failure and/or:increased -.-
physiological stress (Ruelle-and Henry 1994): In addition to compiling data on contaminant - - -
levels, Ruelle and Henry alsoi determined that heavy metals: and-orgafniochlorine compounds (i.€.:
PCBs) accumulate: in fat tissues» Althotgh the long term effects, of the:accumulation of /-
contaminants in fat tissues is notyet xnown, scme speculate that lipophilic toxins'could be -.*
transferred to eggs and potentially inhibit egg viability. In other fish species, reproductive
impairment; reduced egg:viability, and:reduced survival of larval fish are associated with-
elevated levels of environmental contaminants including chlorinated hydrecarbons. A strong
correlation: that'has been 'made between fish-weight, fish fork length, and DDE concentration in
palhd sturgeon hvers ‘ndu.atea th¢t DDE: increases propamonallyfwuh ﬁ.,h size (NMFS 1998)

sl 4 ;l . e el i ilJ'. )l [ R LSRR S AT T P _.."!_.-. .)'.'..\- IS
Contammant analy51s Was con.h.cted ori-iwe shortrGse smrg,um from’ the Delaware River.in 'the
fall of 2002.; Muscle;liver; and gonad tissue wergsanalyzed:for contarninants (ERC:2002)."
Sixteen metals, two semivolatile compounds, three -organochlorine pesticides; one PCB: Aroc101
as well as polychlorinated dibenzo-p-dioxins (PCDDs), and polychlornated dibenzofurans :~.
(PCDFs) were detected in one or more of the tissue samples:. . Levels of alurainum, cadmium,
PCDDs, PCDFs, PCBs, DDE (an organochlorine pesticide)were detected.in the“adverse affect”™:
range. - It is of particular concern that of the above chemaicals, PEDDs;'DDE, RCBs and cadmium,.
were detected as these have been identified as' endocrine disrupting chemicals.' Gontaminant. .
analysis conducted in 2003 on tissues from. a shortnese sturgeon from the Kennebec River
revealed the presence of fouricen metals; one semivolatile compcund, one PCB Aroclor, rr. - > 0
Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) in-one-
or more of the tissue samples. Of these chemicals, cadmium and zinc were detected at
concentrations above an adverse'effect concentration reported for. fish in the literature (ERC -
2003). While no directed studies of chemical contamination in:sheitnose sturgeon have been
undertaken, it is evident that the heavy 1ndustna1fzat10n of the rivers where shortrrose sturgeon
are found is likely adversely affectmg th1s specxes T R ooy

T .

During summer months, espe01a11y in southem'-areas hortnose sturgeon must.cope w1th the
physiological stress of water temperatures.that. may excced 28°C. Flourney et al.{1992) suspected
that, during these periods, shortnose sturgeon congregate in river regions'which. support ... -. - -
conditions that relieve physiological stress (i.c., in cool-deep thermal refuges).: In scuthern rivers
where sturgeon movements have been tracked, sturgeon: refrain from moving during warm water
conditions and are often captured:at reiease locations.during these periods (Floumey et:al.1992; . ;
Rogers and Weber-1994; Weber 1996)::The loss-and/or manipulation of these discrete refuge - .
habitats may limit or be limiting population survival, especially in southern river systems.
Pulp mill, silvicultural, agricultural; and sewer discharges, as'well as a combination. of non-point
source discharges, which contain elevated temperatures or high biological:demand, can reduce -
dissolved oxygen levels. " Shortnose sturgeon are known tobe adversely affected by dissolved: ...
oxygen levels below 5 mg/L. Shortnose sturgeon may be less tolerant of low dissolved oxygen
levels in-high: ambient water temperatures and show signs'of siress ir“water temperatures higher -
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‘than 28°C (Floymeyret al. 1992),, ‘At these temperatures concomitant low levels of dissolved
oxygen may belethal. | o e o W st e e
sy mhmvreeree sy oV (ree R T PRI o P

Global chmate change may affect shortnose sturgeon in the- future R1s1ng sea level may result in
the salt wedge moving upstreatn in affected rivers, possibly affecting the survival of drifting
larvae and YOY: shortnose:sturgeon-that are sensitive to: elevated salinity.. Similarly, for river
systems with dams; YOY may experience a habitat squeeze.between:a shlﬁrng (uprlver) salt .
wedge and a dam causing loss:of available habrtat for this life;stage:: ;i voz=a G

SrMoGEn T i e BEn s pE abeses s adieer adpgnuine o en oo L
The increased rainfall predicted by-some models in some.areas mayrincrease runoff and scour -
spawning areas and‘flooding events could cause tempeorarywater quality issues. "Rising * :,_;~ -
temperatures predicted for-all of the!U.S. could exacerbateexisting water quality problems w1th ,.
DO and‘tethperature. While: this.oceurs: primarily-in rivers in the; southeast:U.S. and the:. ... -«
Chesapeake Bay, it may start to occur more commonly in the northern rivers. One might expect
range extensions to shift northward:(i.e:rinto:thetSt.Lawrence:River, Canada) while truncating .
the southern distribution.«Increased: droughts-¢and water - withdrawal. for:himansuse) predicted by:
some models ih some. areas may.cause:loss-of habitat including: loss of access to- spawning: .- 1~
habitat. -Drought conditions in the spring may also expose eggs and larvae in rearing habltats._ If
a river becomes too shallow or.flows become intermittent, all shortnose sturgeon life stages, =
inicluding adults; may biecome susceptible to strandings. Low flow and drought conditions are:
also expected toicause-additional water quality issues. Any of the conditions associated with.: .« -
climate change ar€: likely.to disrupt river:ecology €ausing shifts,in- community structire and the . :
type and -abundance of prey. rAdditionally, cues for spawning migration and spawning could
occur earlier in-the seasancausing a misnratch in prey that are currently available-to developmg
shortnose:sturgeon inrearing -habitat: i «,iin, foy o vatd | L E e o 0 A e i
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Implications: of climate change to-shortnose sturgeon throughout their range have been
speculatedsyet no scientific data-are available on past trends related to climate effects on this
species and:-current scientific methodsi 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
globally (e.g., rising:temperatures and changes in-precipitation patterns), due:to a lack of
scientific ddta,’the specific:effects to shortnose sturgeon:that may result from climate change are
not predictableior quantifiable at this time. . Information on current effects of global climate
change on.shortnose:sturgeon! is not'available and while it:is speculated that future climate . :
change may-affect this. speciesyit is not possible to quantify the extent to which effects may -
occur'” Farther-analysis on the likely effects of climate -change;ion shortnose sturgeon in the. actaon
area‘is meluded in the'Environmental Baseline:and: Cumulative Effects sections-below.::.:
Y P T AT BT 1Y PP g IR 0 TE s T g el v
Status of Shortnose Sturgeon in the Hudson River
The-action area is limited;to:the reach of the Hudson River affected by.project. operatlons as-
described in‘theiffAction: Area’i section above. .. As such, this section will discuss:the: avallable
mformatlon related to the ptesence: of shortnose»smrgeon i1 the Hudson River:: <y -.i o sl H
HIOE Rt "'."a 1)N(/l-‘"l!) 'l,('qi ST Dt L "f,‘;’- /’3 : '

Shortnose sturgaeopnwere‘. first: observed i the Hudson River by early settlers who caiatured them
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as a source of food'and documerited their abundance (Bain et 2l.'1998). Shcrtnosésturgeon in
the Hudson River were documented as abundant in the late 1880's (Ryder 1888 in Hoff 1988). -
Prior to 1937, a few fishermen were still commercially harvesting shortnese sturgeon in the
Hudson River; however, fishing pressure declined as the population decrzased: During the late
1800s and early-1900s, the Hudson River served as a dumping grctnd for pollutants that lead to
major oxygen depletions and resulted in fish kills and population: reductions. . During this same
time there was:a high'demand for- shortnose sturgeon eggs (eana.r ), ieading to overharvesting.::-
Water pollution;-oveérfishirig;'and the commercial Atlantic sturgeon fishery are all factors that
may have contributed'ty the ‘decline of shortniose sturgeon-in the Hudson River:(Hoff.1988).

In the 1930s, the' New York State Biclogicai‘Survey launched the firstscientific analysis that
documented the distributicit, ake; andisize of mature-shortnose sturgeon in the Hudson River (see
Bain et al. 1958). -In thé 1970s;scientiSe sempling resurned pr ec.pltated by the lack of biological
data and concerns about the .impaci’of slsctric gzneration facilities on fishery resources (see Bain
et al. 1998). The current population of shortnossisturgeenhas been documented-by studies +
conducted throughout the ‘entire range of shortiese sturgeon-inthe Hudson River (see: Dovel
1979, Hoff et al. 1988 Geogheoan et al 199 Bain et al:-1998; Bainiet:al. 2000, Dovel et al.. -
1992) R L Crae e 'g.&mfé:?ﬁ-.u.f»l” U S B P
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Seve'ral population estimates were conducted: throughout: the 19705 and.1980s (Dovel 1979; .-~
Dovel 1981; Dovel et al.'1992). Moss recently, Bain et al. (1998) conducied e mark recapture - .
study from 1994 through 1997 focusing cn the shortnose sturgeon active spawning stock...-
Utilizing targeted and dispersed sampling methods, 6,430 adult shortnose sturgeon were captured
and 5,959 were marked; several different abundance estimates were generated-from this sampling
data using different population models. Abundance estimatés generated ranged from a low of 25,
255 to a high of 80,026; though 61,057 is the abundance.estimate from this dataset and modeling
exercise that is typically used.- This ‘estimate includes spawning adults estimated to comprise: -
93% of the entire population or 56,708, non-spawning adults accounting for 3% of the population
and juveniles 4% (Bain et al. 2000). Bain et al. (2000) compared the spawning population
estimate with estimates-by: Dovel et al. (1992) concluding an increase of approximately 400% .- -
between 1979 and 1997. Although fish.populaticis dominated by adults are not common.for ,
most spec1es there is no evidence that th1= is dtyplcal for shortnoseisturgeon \(Bain et al. 1998)
PR o . . e .

Woodland and Secor (2007) exammed the Bam et al. (l 998 ()00 ”007) ectlmates to try and
identify the cause of the major change in:abundance. ~“"Woodland and-Secor (2007) concluded that
the dramatic increase in abundance was likely. due t0.improved water quality in-the Hudson River
which allowed for high recruitment during years when environmental coaditions were right,: .,
particularly between 1986-<1991-. These studies provide the best information.available.on the ©
current status of the Hudson River population and suggests that the population is relatively
healthy, large, and particular iz hab1tat use and m1gratory behavicr (Bam et al. 1998)

» .-'\-'l." R L P Cos R -
Shortnose sturgeon have been documented in the Hudson Rlver from upper Staten Island (RM
3) to the Troy Dam (RM 155; for reference, Indian Point is.located at RM 38 (tkm 61)) (Bain et.
al 2000 ASA 1980 2002) Prlor to the conqtruc,tlon of the Troy Dam in 1825, ohortnose e
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4 See Flgure 1 for a map of the Hudson vaer w1th these areas h1ghl1ghted
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sturgeon arethought to have used the entire freshwater portion of the Hudson River (NYHS
1809).- Spawning fish congregated at the base of Cohoes Falls where, the Mohawk River emptied
into the Hudsen.In recent years (since 1999), shortnose sturgeon have.begn, documented below
the Tappan Zee Bridge from June through December (ASA 1999-2002; Dynegy 2003).. While
shortnose sturgeon presence below the Tappan Zee Bridge had prewously been thought to be rare
(Bain et al: 2000), increasing numbersof shortnose sturgeon have begn,documented in this area
over the last:several years (ASA:1999-2002; Dynegy.2003)-suggesting;that.the, range of shortnose
sturgeon is extending downstream. » Shortnose sturgeon were documented as- far south as the
Manhattan/Staten,Island areain June November-and December 2003 - (Dynqu 2003)..

From late fall to: early spring,-adult: shortnose sturgeon concentrate;in a-few averwintering areas.
Reproductive activity the following spring determines oxerwintering behavior., The;largest .. -
overwintering area.is just south of Kingston;; N'Y,; mear Esopus; Meadaws (rkm:139-152) (Dovel
et al. 1992).. The fish overwintering at:Esopus:Meadows,are:mainly: spawning adults..Recent .. ; .
capture dataisuggests that these areas:iay-bgiexpanding (Hudson;River;1999,2002, Dynegy - -
2003).-.Captures-of shortnose sturgeon dusing the fall, and winter from Saugerties,to. Hyde Park:.-
(greater Kingstonieach)sindicaté that additional smalter overwintering areas may be present:
(Geoghegan et al. 1992). Both Geoghegan et al. (1992) and Dovel et al. (1992) also confirmed:.
an overwintering site in the Croton-Haverstraw Bay area (rkm 54-61). The Indian Point facility -
is located ‘at the northerniextent.of thiscoverwintering.area near tkm 61.- Fish overwintering-in; -
areas below Esopus:Meadaws: are‘mainly: thought to be pre:spawning adults.. Typically;w Fye
movements durmg overwmtermg periods. are localized and: fairly.sedentary O R R
OIS I3 | BRI A A TS (R F YL S TAL L5 IS Ao B b Wl e Ty At i"a" ‘,-,,,f,,,.f\,_‘
Inthe Hudson River, males.usually spawn at approxxmately‘3'-5 years of age: while,females -
spawn at approximately 6-10 years of .age (Dadswell et al. 1984; Bain et al. 1998). Males may
spawmannually once mature and,females-typically spawn every 3 years (Dovel et al..1992).
Mature males feed:only sporadicallyiprior;to the spawning migration, while females do not feed
at all in the months priortospawning; ST IE N SR IR W SR P SRR L T TV ST
T T A S TS (TS P10 % SNV S R CUN O SRS PRTS SIS S0 S b r
In approximately late March through mid Apnl when water-temperatures are sustamed at 8°-9° -
C for $everal days’, reproductively active adults:begin their migration upstream to the spawning-
grourids:that extend from below: the‘Federal Damat Troy to-about Coeymans, NY i(rkm 245-212;
located more than 150km upstream from the Indian Point facility) (Dovel et al. 1992). Spawning
adu’lts%lrsperse quiokiy down river intotheir summer: 'range Dovel etal. (1 992) reported that
spawning-fish tagged at Troy-were recaptured in Haverstraw Bay in early June. The broad
summéftiange occupied by adult shortnose sturgeon extends: from a‘pproximately- rkm 38 to rkm
177. “The‘Indian Point facility is:located w1th1n the broad summer range Lrva a6
Aronite e S SRR L B A S S PR ORI O oo
There is scant data on actual collection of early 11fe stages ofishortnose: sturgeon in the Hudson
River. Dunng a mark recapture study conducted from 1976 1978, Dovel et al. (1979) captured

| - -
- RESIDUTERIVING B L0 ISR IS CieTi e dis o v L RTEE R I SITR RS I

5'Bdd8 on infotmition from thé USGS gabe if Albany (gage no: 01359139), in 2002 water temperatures reached '
8°C on April 10 and 15°C on April:20; 2003 - 8°C 'on April14'and 15°C on‘May. 19; 2004 - 8°Cion April 17 and .

15°C on May 11. In 2011, the most recent year on record, water temperatures reached 8C on Apnl 11 and reached
15C onMay 19. Hl' L L I [
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larvae near Hudson, NY'(rkm 188) and young of the year were captured further scuth near-
Germantown. Bétween 1996 and 2004, approximately 10 small shortnose sturgeon:were -
collected each year as part 'of the Falls Shoals Survey (FSS) (ASA 2007). Based upon basic life
history informaticn for shortnose sturgeon it is known that eggs adhere to solid objects on'the *
river bottom (Buckley and Kynard 1981; Taubert 1980) “and that eggs and larvae are-expected to
be present within the vicinity-of the spawning grounds (rkm 245-212) for approximately four
weeks post spawning (i.e., at latest through mid-June). Shortnose sturgeon larvae in:the Hudson
River generally range in size from 15 to 18 mm TL at hatching (Pekovitch 1979). Larvae
gradually disperse downsiream after hatching, entering the tidal" river (Hoff 2t al: 1988).: Larvae
or fry are free swimmifig-nd typicaliy concentrate'in deep channel habitat (Taubert and -
Dadswell 1980; Bath-etal: 1981 ; Kiéffsr ad Kynard 1993); Giveir that fry are free swrmmmg and
foraging, they ‘typicalllytdisp’(’,r'vse down treamn of spawning/rearing'areas. -Larvae'are found -
throughout the Hudson' Rivér estuary aiid-are miost: commoniy found in deep watérs with strong
currents; typically iri the: chiannel: (Hff et al: 1988; ; Dével-et-al'1992). The transition from the’
larval to juvenile stage ‘génerally occurs'in the' first §iwrinter of life when the fish-grows to " "
approximately 2 cm TL and is marked by fully developed external characteristics {Pekovitch
1979). .

- B .
SN e T e T e e e
IR LIt . vy L T ,} et

Similar to hon-spawning adults, most juveniles occupy the- broad ‘region of ?Iaverstraw Bay- \RM
34-40; Indian Point is located near the northern edge of the bay) (Dovél et'zi. 1992; Geoghegan
et al. 1992) by late fall and early winter. Migrations from the summer foraging areas to the
overwintering grounds are trigg'eted when water temperatures faliito' 8°C (NOAA Fisheries © -
1998), typically in' late November®. Tuveniles are distributed throughout the mid-river région -
during the suramer and ‘move back into the Havers.raw Ba Y r<.g10n dur1 g the late fall (Bam et al.
1998, Geoghegan et al 992 Haley 1)98) T L T P LTI R -

ATAFRN I T PR ST R

Shortnose sturgeon are bottom feeders and Javemles may use-the | plo‘uberant snout to“‘vacuum’ -
the river bottom. Curran & Ries (1937) described juvenile shortnose sturgeon from-the Hudson
River as having stomach contents of 85-95% mud intermingled with plant and animal material.
Other studies found stomach contents of adults -were solely food items, implying that feeding is -
more precisely oriented. The ventral protrusable mouth and barbells are adaptations for a diet of
small live benthic animals. -Juveniles feed on smaller and somewhat different organisms than -
adults. Common prey items are aquatic insécts {chironoraids); isopods, and amphipods: -Unlike .-
adults, mollusks do not appear to be an important part of the diet of juvem‘es (Bam 1997) As :
adults, the1r diet shlﬁs strongly to mollt..,ks (Curran & Ries 1937) Y T B
ren VT oo .-'.‘~i‘ oo ALl et i ey b
Telemetry data has been mstrumental in mformma the extent of shortnese sturgeon coastal -
migrations. Recent telemetry data from the Gulf of Maine indicate shortnose sturgeen-in this - -
region undertake significant coastal migrations between larger river systems and utilize sinaller
coastal river systems during these interbasin movements (Fernandes 2008; UMaine unpublished
data).' 'Some ouﬁnigration has been- documented in the Hudson River, albeit at low levels in

4, T iy M . Syt . T N o
EFSNN I I P R N

6 In 2002 water temperatures at the USGS gage at Hastmgs-on Hudson (No 01376304 the farthest downstream
gage on the river) fell to 8°C 6n November 23. In 2003, water temperatures ‘at this gage feil’ 16'8°C on November 29;
In 2010, wafer temperatures at the USGS-gage'at West Point; NY' (No. 01374019 Sirrently: the farthest downstream *
gage on the river) fell to 8C on November 23.
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comparison tq.coastal movement.documented in the Gulf of Maine and Southeast rivers. Two
individuals tagged.in 1995 in the overwintering area near Kingston, NY: were later recaptured in
the Connecticut River.. One of these fish was at large for over two years and the other 8 years
prior to.recapture. ::As such, it,is reasonable to expect some leyel of movement out of the Hudson
into adjacent river-systems; ,howevér, based on available information it is not possible to predict
what percentage-of adult shortnose sturgeon ori gmatmg from the Hudson River may part1c1pate
in coastal- mlgratlons o e R R B e SO g

ity Aoyt e [ R S SR I B LR SN P .;.-:_:‘:,'T T

ENVIRONMENTAL BASELINE T e il e b o oo

Section 7- consultatlon and- the 1mpact of state or pr)vate actmns ,that gre cqntemporaneous Wlth
the consultation;in process (0 €FR; 402,02). /The. environmental baseline, for this Opinion'. .
includes.the effects.of several. ac,mmtles thatimay- ,affect the survival and.zecoyery. of the. llsted
species in the.action area.; «-i+ inrrogys wonolvab gt oD hodun ca tap 17 e Dty

Federal Actions that have Undergone Formal or Early Section 7 Consultation
The only: Federal actions: that- eecur. within the action, area are the operations-of the_.Indian Point .-
fac111ty«and research actlyltlesfauthonzed pursuant;to Section 10 ofithe ESA.. - &, i, oo
NESY I ST RS TP ;I LE R R B TR ARV ".'-.l IMAE '!'.'"""7'"' AENE NS ‘,'.'i;"l " I:".'».' .'!.:.".-' " L
Impacts of the Hl.storleal Operation;, of the Indiap Pmnt Facxhty, Prgm sirr o o '
IP1 and IP2+have been operational since the mid-1970s.- During this time; shortnose sturgeon in
the Hudson River have been exposed to effects of this facility, Eggs and early.larvae would be
the only life stages of shortnose sturgeon small enough to be vulnerable to entrainment at the -
Indian Point intakes (openings in the wedge wire screens are 6mm x 12.5 mm (0.25 inches by 0.5
inches); eggs are small- enough to-pass ;thrqugh these opemngs but, as explamed below, do not
occur: 1n,theact10n Ared. = i i e e o .
Treante prce e ety s i e T G e P '
In the Hudson Rivet, shortnose sturgeon eggs are only found at the. spawnmg grounds which are
more than,150km upstream from the, Indian Point intakes (Bain 1998; NMFS 1998). As no
shortnose sturgeon eggs-occur in, the action area; no entrainment of shortnose sturgeon eggs
would. be anticipated. - Shortnose sturgeon larvae are found in deep channels, typically above the -
salt wedge (Bucktey and-Kynard 1985).; In the Hudson River the location of the salt wedge can
vary from as far north as Poughkeepsie to,as far .downstream as Hastings on Hudson (USGS
Hudson River Salt Front study webpage) and therefore, could be upstream or downstream of
Indian Point.; Depending.on-the location of the saltwedge;:in some years salinity may be low .
enough in the action area for shortnose sturgeon larvae to be present. :In laboratory experiments,
larvae were nocturnal, and preferred deep water, grey color, and-asilt substrate (Richmond and . ;
Kynard .1995). -Larvae collected in rivers were found in.the deepest-water; usually.within-the .-
channel (Taubert and Dadswell: 1980; Bath et-al. 1981; Kieffer and Kynard 1993).;:Larvae in the:-
Hudson River are expected to occur in the deep channel (Hoff et al. 1988; Dovel et al. 1992),
which is at least 2,000 feet.from, the 1ntakes Any larvae in the action area are > expected to be at,
least 20mm in length as that is. the’ size that shortnose sturgeon larvae begln downstream = .
mlgratlons (Bucekley and. Kynard 1995); while body width measurements are not avallable itis .

NMFS Draft Biological Opinion - August-2011.



possible that some larvae would be small enough to passithrough the screen miesh::: However, as.
larvae are typically found in-thé deep channel, which is more than 2,600 feet: from the locatlon of
the intakes, 1t 1s unhkely that larvae would be entralned in the intakes.-v.t- L L : :
Studies to evaluate the effects of entrainment at IP2‘-and iIP.3 occurred from- theearly 1970s
through 1987; with intense'daily sampling during the spring of 1981-1987.: As reported by NRC
in the FEIS and BA;-entrainment monitoring reports list no shortnese.sturgeon'eggs or:larvae at
IP2 or IP3. Given whatiis'knéwn-about these life stages (i.e.; no'eggs present in the action area;
larvae only expected tobe mund in the deep charinel:area away-from the intakes) and the.*
intensity of the past monitoring;'it isiteascniable to assume that this past monitoring provides an
accurate assessment of past entrainment of shortnose sturgeon early life stages. Based on this, it
is unlikely -tha‘t 'an‘y' ent-ra’im'nent'-e"f Shoitnose stur geon eggs and larvae occurred historically. ’
. PR ~ P 'Z.i I‘.i:,'-'u-".-...'.‘-h'.-’,?“..i fiiah 10 Ules s . oo b e .1-,.‘; A L
The 1mp1ngemen+ of shcr'tnoselsturgeor. at IP2 and-iP3 h.l“ been documented. - Impingement .- -
monitoring, -described fully below ‘in the “Effects of fae :Astion? Section, cccurred from- 1974-
1990; during this time:pefiod 21 shortnose sturgeci 'were observed inapinged at:IP2.- Length is -
available for 6 fish and-ranged from 320-710mm.: Condition (dead or alive) is also only available
for 6 fish; with:5 of the 6 fish reported dead: However; no1nformation on the condition of these
fish is available, thiis it is not possible to speculate asto whether these fish were fresh:dead or -
died previously and drifted into the intakes. For! Uit 3,11 impinged-shortnose sturgeon were:
recorded; Condition is available for 3 fish, with'two. of.the three'dead. Teagth is-also only .
available for three fish, with lengths of 325, 479 and 600 mm. Water temperatures at the time of*
recovery ranged from 0.5 — 28°C. Collectively at IP2 and IP3, impingements occmed in all
months except July and December PR P
While models of the current thcrma‘ plume are avallable itis not clea1 whether thls model
accurately represents past conditions associated with the thermal plume. - Asno 1nformat10n on...
past thermal conditions are available and no-monitoring was done historically to determine:if the
thermal plume was effecting shortnose stiirgeon or their prey: it is'not possibie to estirnate past
effects associated with the discharge of heated effluent'from the Indian Point facility. ‘No
information is available on any past impacts to-shortnose sturgeon prey due tc impingernent or
entrainment or exposure to theithermal plume.~This i3 because no monitoring of shortniose
sturgeon prey in the action area has occurred.
Hudson River Power Plants .+ 7 v wisies b 7 0 SRR ;
The mid-Hudson River provided the cocling. watet for-four. other power plan*s in addxtton to -
Indian Point (RM 38)::Roseton Generating:Station (RM 66),.Danskarnmer Point Generating
Station (RM 67); Bowline Point: Generating Station (RM 33), and Lovett Generating Station (RM
38); all four stations are fossil-fueied:steam. electric 'stations, located on the ‘westermn shore of the.
river; and all use once-through cooling: Roseton-consists of two units and is located at RM 66 -
(RKM 106), 23 mi (37 km) north of IP2 and IP3. Just 0.5 mi (0.9 km) north of Roseton is
Danskammer, with four units. Bowline lies about five mi (eight km) soutt of IP2 and IP3 and: -
consists of two units (Entergy’ 2007a; CHGEC 1999).: Lovett, almost dl"CCtly across the river
from IP2 and IP3 is no longer operatlng : -

&+
.

In 1998 Central Hudson Gas and ‘Electric Corporc.non {€ CHGEC) thc operator cf the Roseton
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and Danskammer Point power-plants initiated an application for:a permit under.section- . .
10(a)(1)(B) of; the: ESA." \As part of this-process:CHGEC submitted g, Conservation Plan and .
application for a 10(a)(1)(B).incidental take permit that proposed to minimizeithe potential for
entrainment and impingement of shortnose sturgeon at the Roseton and Danskammer Point
power plants. ;These measures-ensure:that the operation of these plants, will. not appreciably
reduce the likelihood of the'survival and recovery of shortnose sturgeon.in,the wild. - In addition .
to the:minimization measures, a proposed monitoring-program was, implemented to assess the
periodic:take of: shortnose; styrgeon, the status .of the species;in;the, project:area,;and.the progress
on the fulfillment of mitigation requirements.. In December.2000, Dynegy:Roseton L.L:C. and
Dynegy Danskammer Point L. L,;O were issued incidentalitake permiting«4,269 (EIP; 1269)

Gl eG R B i TP wINGD ol D et Conid Y0 s st taun i e e ‘
The ITP exempts the vmc1dental take.of 2 .shortnose sturgean-at Roseton.and 4 at Danskammer
Point annually. This incidental take level is based upon impingement data collected from 1972-
1998. NMFS . determined that.this level of take was rot likely: to appreciably reduce the numbers,
distribution;-or reproduction of the(HudsonRiverpopulation of shortnose: sturgeon in a way that -
appreciablyireduces the :ability of shortnese sturgeon to survive:and recover:in the wild, Since .
the ITP:was issued, the;number of shertndse sturgeon impinged has been:very low..-Dynegy has -
indicated that this may be: du¢;in: patt to reduced operations'at the facilities which results in
significantly:less water withdrawal and therefore less opportunity for impingement. :‘While .. . ,?9
historical:menitoringreportsiindicate that a small-number of sturgeon larvae were entrained at.:
Danskammer; no: sturgeon larvae have been observed in entrainment samples col],ected since the

ITP was issued. st s vatn'yi o rry LD Lo Ty T '."';_'_;:"')' SRR S e R L
Heor et o it 4 o 5'."?' R R A AR 0 O P USRI
Scientific Studies Leirnonol el e oo
The Hudson River population of shortnose sturgeon have been the focus of a prolonged history
of scientific research.; In'the 1930s; the, New, York State Biological 'Survey-launched the first -
scientific sampling study and documented the distribution, age, and size of mature-shortnose
sturgeon (Bain ét-al..1998). ‘In the early:1970s, research resumed in response.to a lack of
biological:data and concerns about the.impact of electric generation facilities on fishery resources
(Hoff 1988)...In an effort to monitor relative abundance, population status, and distribution,. -.
intensive sampling of shortnose sturgeon inthis region has-continued throughout the past forty - -
years. Sampling studies targeting other:species also incidentally capture shortnose sturgeon. ..

There are currently three shortnose sturgeon scientific research permits issued pursuant to - - . .:
Section:10(a)(¥)(A) of the.ESA,  in the Hudson River.-NYDECs’ scientific research permit. :
(#1547)-authorizes DEC to conductriver surveys in the Hudson River, spécifically-focusing.on
Haverstraw:Bay and Newburgh areas to evaluate the seasomal movements of adults. and:juveniles.
NYDEC:is.authorized to capture up to 500 adults/juveniles annually in order to weigh, measure,
tag,-and- collect tlssue samples for genetlc analyses Perm1t # 1547.expires October 31; 2011

7 : : e TIT T L ~) 1i Y
Sc1ent1ﬁc research permit # 1575 authonzes Earth Tech,;Inc ta conduct a:study of ﬁshenes L
resources in and around the Tappan Zee Bridge'in support of the. NY-. Department of

S s T L A ' ;
7 CHGEC has since been acquired by Dynegy Danskammer L.L.C. and Dynegy Roseton L L C
(Dynegy), thus: the current incidental takejpermitis held by Dynegy. ... s - Ciel e -
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Transportation, NY Thruway: Authority, and the Métro-North Railrcad efforts to improve the
mobility in the I-287 corridor including the potential replacement.of the Tappan Zee:Bridge.
Data collection is focused on fish assemblages and relative species abundance -in"theivicinity of
the bridge. Earth Tech, Inc. is authorized to capture, handle, and measure up'to 250 : "+
adult/Juvemle shortnose oturgeon annually Permlt # 1575 explre., November 30, 201 1’ P

The third sc1ent1ﬁc research pm‘mt (#1580 ongmally 1ssued as #1”54) is xbsued to Dynegy to
evaluate the life'history, pcoulation trends, and spacio-temporal and size distribution of shortnose
sturgeon collected during <l.e:arinual. Hudson River Biological Monitoring Program: : Dynegy is
authorized to.cepture up+ic 82 edults/juveniles annually. to measure, weigh, tag, photograph,-and
collect tissue samples for:ger.etic-analyses. - Dynegy is also authorized to lethally take up to 40
larvae annually.. Permit #1586 wiil expire on March 31y 2012. These pémits are issued for a
period of five years anditay bésrens .4 pendmg a formal rcv1ew b y NMFS Off.c.e of Protected
Resources, Permits Division. @ : i 0mfisios L u e DEte a0 0T e e ;

Impacts of Contamirants and Waier Quality. e A S L I
Historically, shortnose sturgeon were rare in t‘he lower Hudson River; likely-as-a result of poor
water quality precluding migration further downstream. -However; in the past:several years, the
water quality has improved-and sturgeon have been found as far'downstream as the .0 e &
Manhattan/Staten Island area. It is likely that contaminants rentain in the.water:and in the action
area, albeit to reduced. levels. - Sewage, industrial poltutants and waterfront:development has.- -
likely decreased the water quality in the action area. Contaminants introcuced into the.water - -
column or through the.food chain, eventually become associated with the benthos where bottom
dwelling species like shortnose sturgecn are particularly vulnerable. - Several characteristics of "+
shortnose sturgeon life history including long life span, extended residence in estuarine habitats,
and being a benthic omnivore, predispose this species-to-long term repeated exposure to: . .
environmental contaminants and bioaccumulation of toxicants (Dadswell 1979). !
RS I A L S B S e T LSRN

Principal toxic chemicals in the Hudson River include pesticides and herbicides, heavy metals,
and other organic contaminants such as PAHs and PCBs. : Concentrations of many heavy metals
also appear to be in decline and remaining areas of concern are largely limited to those near
urban or industrialized areas. With the exception of arsas near New York City, there currently
does not appear to be a major concern with respect to heavy metals-in the Hudson River; however.
metals could have prewously affected shortnose SUrgeon. v Ll e

Pl ' EERES N I ENTRT AT S R S 0 S U A PR AL W
PAHs, Wthh’ are products.of 1nc0mplete combustlon', most commonly enier the Hudson'River as -
a result of urban runoff. "As 4 result, areas of greatest concern are limited to-urbanized: areas,.: « -
principally near New York City:. The majority of individual PAHs of concem have. chLned
during the past decade in the lower Hudson River and New York Harbor. :

PCBs are the principal toxic chemicals of concern in the'Hudson River. - Primnary inputs of PCBs
in freshwater areas of the Hudson River are from the upper Hudson River near Fort Edward and '
Hudson Falls, New York. In the lower Hudsomn: River, PCB concentrations observed are a result -
of both transport from: upstream as well as direct inpuis from .adjacent urban:areas. -PCBs tend to-
be bound to sédiments and also bioaccumulate and biomagnify once they enter:the food chain.-
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This tendency to bioaccumulate and bjomagnify results in the-concentration of PCBs in the tissue
concentrations jn aquatic-dependent.organisms. These tissue levels can be;many.orders of .-
magnitude higher-than those observed in sediments and can approach.or. even exceed levels that
pose concern over risks to.the environment and to humans who might consume these organisms.
PCBs can haveserious:deleterious effects on aquatic life:and are-associated with.the production
of acute lesions, growth retardation, and reproductive impairment (Ruelle and Keenlyne 1993).
PCB’s may:-also contribute:to a decreased immunity to fin roti(Deovel, et.al::1992).:;Large areas of
the upper Hudson River are:known to be.contaminated by P&CBs-and this; is thought to account for
the high percentage of shortnose-sturgeon in the Hudson Rivier.exhibiting fin rot..Under a -
statewide toxics monitoring pregramy the-NY.SDEC analyzed.tissues from:four shortnose ;.. - *-
sturgeon ta determine PCB: concentrations. In gonadal tissugs,:where lipidtpercentages are -
highest; the average PCB:conceritration was 29.55 parts-permillion{ppm; Sloan 1981)-and in all:
tissues.ranged from22.1 t0.997.0.ppm: iDove¢] (1992)irepe- . drthat more:than 75% of the: ... .
shortnose sturgeon captured in his study had severe incidence-of fin rot: iz (0 »ovu ! e it

In the Connecticut River, coal tar leachate was suspected of impairing:sturgeon reproductive:: ..
success; Kocan (1993) .conducted alaboratoery: study. to investigate.the survivaliof sturgeon-eggs -
and larvae exposed:to.PAHS, a by-product of coal distillation: Only approximately:5% of:: .- +
sturgeon embryos and larvae surivived after:18 days of exposure to.Connecticut River coal-tar.
(i.e., PAH) démonstrating that contaminated sediment is toxic to shortnose sturgeon embryos and
larvae under laboratory ‘exposure.conditions (NMFS :1998). Manufactured Gas Product (MGP)-
waste, which is chemically similar;to:the.coal tar deposits found in ‘the Connecticut River;:is
known to occur at several sites within the Hudson River and thiswaste. may havqhad similar .
effects on any shortnose sturgeon present inthe action area over the years... Ve
L RN T o RO it I TN L R L P FPTITI LRV R Y I Topaea

Point source discharge (i:e.; mumc1palqwastewater paper mill:effluent, 1ndustr1a1 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 sturgeon populations::: The:compounds associated with discharges can alter
the pH of receiving waters; which may.lead'to mortahty, changes in fish behavior, deformations,
and reduced eggproductmn and. surv1va1 EE R AT TE

L S LT B S TR I A I ".c: RUTMEN
Heavy-usage of the-Hudson River and development 'along the waterfront could have affected
shortnose sturgeon throughout the action area.- Coastal development and/or construction sites
often result in excessive water turbidity, which could influence sturgeon spawning and/or
foragingiability:i Industries along the HudsenRiver have }ikely impacted the water quality, as
service:industries, such astransportation, communication; public utilities, wholesale and retail
trades;;findnce, insurance and real estate, repair and. others; have increased since-1985 in all nine
counties in the lower Hudson River. . o 7ot vt i by aon i

l 5 ,'

The Hudson Riveris used as: a:source of potable water,; for waste disposaly transportation and-i"
coolingby.industry and municipalities.-Rohman et al. (1987) identified 183 separate industrial
and.municipal discharges to the-‘Hudson and-Mohawk Rivers. The greatest number of users were
in-the chemical industry, foltowed:by.the oilindustry; paper and textile manufactures; sand,:i:» . .-
gravel, and rock processors; power plants,-and' cement companies. . Approximately 20 publicly: -
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owned treatment’ ‘works discharge sewage and wastewatér into the Hudson River; Most-of the
municipal wastes receive primary and secondary treatment A relatlvely small amount of sewage
is attnbuted to dlscharg\.s from recreat10na1 boats Mo e L

As explamed above, the shortnose ‘sturgeon populatlon in the' Hudson Rlver is the largest
shortnose sturgeon population in the U.S. 'Siudies conducted in the late 1990s indicate that the
population may have: increased 400% compared to previous studies.: The:available-information
indicates that despite facing threats such as power plant entrainments, water-quality and in-water
construction, the populatxon experienced considerable growth between the late 1970s and: late
199OS and is cc)ns1dered to b: at Lea:,t statle at highi le\ els (Woodland: and Secor 2007)

i

) SOTTHEPIUT GG R L el v i gy e e

Global tltmate change N f'-”~*i G A O L R TP N T 1S
The global mean. temperafum hasrisen.7€%C over.the last ¥ JO 5eals and the hnear trend over
the last 50 years is nearly twice thai for the last 100 years (IPCC 2007a) and precipitation has
increased nationally by 5%-10%, mostly due to an increzse in heavy downpours (NAST 2000).
There is a high-confidence; based 6n substantiatnew: evidence,.that observed-changes in marine
systems are associated with rising water temperaturss; as well as related.changes in ice cover,”
salinity, oxygen levels, and circulation. Ocean acidification resulting fro: massive arnounts of
carbon dioxide and other:poliutants released intothe air.can have major adversedimpacts on the
calcium balance in‘the oceans. Changes to the marine -ecosystem due to climate, changeinclude
shifts in ranges and changes in algal, plankton, and fish abundance (IPCC 2007b); . these trends
are most apparent-over the past few decades Information on future lmpdvt- of el'mc.te change in-
the action area is dlscussed below. st (oo s e e e e e

S ATy T e :svg:‘:”:yw':cﬁ'-h SRR S TR U I SERC TE R
Climate model proj ections exhibit a wide range of plausible scenarics for both temperatire and
precipitation over the next century. -Beoth 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 medel 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°E) on average in the next 10C.years . . ..
which is more than the projected global increase (NAST2000). A warming of about 0.2°C 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 precipi-tation-and
faster evaporation of water; leading to.greater frequency of both very wet:and very diy .t 1.
conditions. ‘Climate warming has res: .thed in mcreaqed prec1p1tat10n river. dxscharae and: glac1a1 :

{

and sea-lcemeltmg(Gteene et al 2008) N R D D L
The past 3 decades have wntnebsed najor changes in ocean mrculatxon patterne in the AI'Cth and-
these were accompanied by climate associated -changes as well {Greene et al..2008).. Shifts in
atmospheric conditions have altered Arctic Ocean circulation patteins and therexport of :
freshwater to the North Atlantic (Greene et al. 2008, IPCC 2006). : With respect:specifically:to - -
the North Atlantic Oscillation (NAQ), changes insalinity.and-temperature are thought to beithe
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result of chamges 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 increasedffr.om 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 of freshwater into;the NorthrAtlantic subarctic seas can lead
to intense stratification of the upper:water column and a,disruption;of Nerth Atlantic Deepwater
(NADW) formation (Greene,et:al.-2008, IPCC 2006). There-is evidence that the NADW has
already freshened significantly:(IRCC. 2006).: This:in turn: ean dead: to. aslowing down of the .
global ocean thermohaline (large-scale circulation in the ocean that transforms low-density upper
ocean waters to higher density intermediate and deep waters and returns those.waters back:to the
upper: ocean), -which can have climatic ramifications,foi uhe;whole;earth system (Greene et al. -
2008). » sntic i b e VO Y MY wansy AN st ol sy my e T
NV ﬁav?‘ AT c“\/ TR ST o % to (PN LIRSS THI PRV S X =.€ il ?'/sf T T
While predictions:are: avallable regarding potentiat: effects of chmate chamge globallv it is‘more
difficult to assess the:potential effects of.climate; change over-the next.few decades on coastal and
marine resources on:smaller geographic. scales, suchras the Hudson River, especially as climate ;-
variability is a:dominant factor in shaping coastal.and marine systems. -The effects;of" future -,
change will vary greatly.in diverse coastaliregions for the:United States. Additional information:
on potential éffects of climate change speoific to-the action area is discussed below.. Warming is
very:likely to continue in.the:U.S. gver the next:25ito 50 years regardless of reduction in GHGs,
due to emissions that have already occurred (NAST 2000); therefore; it-is also-expected to - -.
continue during the course of the renewed licenses (20 years), if issued. 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.rClimate ¢hange can-cause or exacerbate direct
stress on ecosystems through high temperatures; a reduction ifi water availability; and altered
frequency of extreme events and severeistorms. < Water temperatures in streams.and rivers are
likely to-increase as the climate:warms-andare very likely to have.both direct and indirect effects
on aquatic ecosystems. Changes in temperature will be most evident during low flow periods
when theyiare of greatest:concern (NAST 2000). .In'some.marine and freshwater systems, shifts -
in geographic rangesiand changes in algal, plankton, and fish abundance are associated with high
confidence with rising water temperatures; asfwell -as related changes in ice cover, salinity, -. -
oxygen levels:and circulation (IPCC 2007).: 5 - oepu it by L0 o il v T o
' CUOL DI LorisoLte oo e Ty g L o e e e
A warmer:andidrier cllmate is.expected toiresult in reductions in stream flows and increases in
water temperatures. | Expected consequences could be-a-decrease in the amount of dissolved-
oxygen: i surface waters:and an. increase in the concentration of nutrients.and toxie chemicals .-
due to reduced flushing rate (Murdoch et al. 2000). Becauseimany 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 *
in places where human-caused concentrations: of nutrients and pollutants other than heat currently
degradeiwater quatity,(Murdoch et al. 2000). . dncreases.in water temperature and changes:in | - -
. seasonal patterns-af runeffiwill, very likely disturb fish habitat and affect recreational:uses of. -
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lakes, streams, and'wetlands: -Surface water resources-in the scutheast are intensively managed -
with dams and channels and almost-all are affected by human activities; in some systems water
quality is either below recommended levels or nearly so. . A global analysis of the potential v -
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 (Paitner et al; 2008).- Human-induced disturbances also influence coastal and
marine systems, ofteri'teducing the ability of the systems to adapt so that-systems that might - -
ordinarily be capable of responding to-variability:and change are less able i0.do so.. Because
stresses on watér quality:zire associated with'many activities; the impacts of the existing stresses
are likely to be exacerbated by elimate change: Within 50 years, river basins that are-impacted by
dams-or by extensive developinent itay e,(perlenee ‘greater r‘hanges in dlscharge and water: stress
than ummpacted ﬁee-raow'mg rivers (Palmer ef'ak 2008). i e il e

! e st s fﬂu-d'ﬁﬁﬂﬁﬁ'T:Jﬁii%ﬁﬂ-~”'3“'““ T N It IV
While debated researchers anticipate: ) the frequéency:dnd intensity of droughts and ﬂoods wrll
change across the'nation;2) a warming of:aboui0.2°C-per décade; and 3) @risein sea level'
(NAST 2000). A warmer and drier ciimate 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 ex pec.ed to cor*trm.e nsmg during the 20th
century global séa. level has mcrea.,ed 15 to 20 o7 | (R S - LI S BT
Eﬁ”ects on shortrose sturgeon througlzouf !heu range. t e o st e o T
Shortnose sturgeon have persisted for millions of years and throughout I:us tirne have v e
experienced wide variations in global climate conditions and have successfully adapted t-):these '
changes. As such, climate change 4t normal rates (thousands cf years) is not thought'to have ... -
historically a problem shortnose sturgeon.: Shortnose sturgeon could be affected by chenges in .
river ecology resulting from increases:in precipitation and changes in water temperature which
may affect recruitment and distribution in these rivers.. However, as noted in the “Status of the
Species” section above, information on current effects of giobal climate change on shortnose -
sturgeon is not available and while it is speculated that future climate change may affect this
species, it is not possible to quantify the extent to which effects may occur. However, effects of
climate change in the action area during the: temporalscope of this section 7 analysis (th‘e license
renewal periods for IP2/IP3: September 2G13 to September 2033 and December /.015 to.~.- .
December 2035) on shortnose sturgeon in the actlon area are discussed below. L

! . . N ' . . L8 L ai.‘ . I L v, .'-':-_'_ K l.'-f', . .

Information -on how climate change will~impact the ~act-ion area is exti‘emely limited.f'-' Awvailable. -
information on climate change related effecis for the Hudson River largely focuses on effects that
rising water levels may-have on the hurnan environment. ‘The New York State SeaLevel Rise.
Task Force (Spector. in Bhutta:2010} predicts a state-wide sea level rise of 7-52 inches by the end-
of this century, with the conservative range being about 2 feet.: This compares to an average sea
level rise of about. 1:foot in the Hudson Valley in the past 100 years. Sea level rise is expected to:
result in the northward movement of the salt wedge. The location of the salt wedge in the -
Hudson River is highly.variable depending on scason, river.flow, and precipitation so itis = - . .o
unclear-what effect this northward shift could have. ‘Potentiak negative effects include restricting :
the habitat available for'juvenile shortnose sturgeon which:are intolerani te.salinity.and are . - -
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present exclusively upstream of the, salt wedge..- While there is an indication that an increase in
sea level rise would result in a shift in the location of the salt, wedge at-this time there are no
predlctlons on the timing-or;extent of “any shift that may OCCUTL,, . L arvres iy ot o,
PRI prantain e g vgi e

Air temperatures in the Hudson, Valley have rl,sen approxxmate]y 0. 5°C since: 1970 In the 2000s
the mean: Hudson river water: temperature, as measured at the Poughkeepsie Water Treatment
Facility, was appreximately:22C:higher than averages recorded in the, 1960s (Risces 2008).
However; while it is possible to examine past water temperature data and observe a warming
trend, there are not currently any predictions onrpotential ﬁJture(moreases in water;temperature in
the action area specifically: or the Hudson River generally: i The Pis¢es report £2008) also states
that temperatures: within the Hudson River may be becoming:more extreme:.-For example, in - .
2005, water-temperature-on certain dates was close to the maximum-everrecorded.and alse.on
other dates reached the lowest temperatyres-tecordediover a)53-yeanperiod.. Other conditions
that may be related to climate change that have been reported in the Hudson Valley are warmer
winter temperatures, earlier melt-out and;mozesevere flooding:An.average increase in.r.:. . ¢ "+
precipitation:of about:5%:is expected;: however, information.on the effects:of.an:increase-in::: - -
precipitation on condltaons in-thelaction.areais not available., . :f) ) 5w 20 gontsl TR0 00

Lo st by e s odds i ompe e L 00 et A PR LIS
As there is si gmﬁcant uncertainty in-the rate and timing of change as well as the effect of any
changes that may be experienced in the action area due-to climate change, it is difficult to predrct-
the impact of these changes on shortnose sturgeon. The most likely effect to shortnose sturgeon
would be if sea level rise was great enough to consistently.shift-the salt wedge far eneugh north
which would restrict the range of juvenile shortnose,sturgeon and may affect the,development of
these life:stages. :In the action-area, it is,possible that changing seasonal temperature regimes
could result:in changes:in the timing.of spawning; which would result in a change in the seasonal
distribution of sturgeon in the action area.!A northward shiftin the salt wedge could also drive
spawning shortnose sturgeon further upstreana which may result in a restriction in the spawning
range and an iricrease in:the number of spawning-shortnose sturgeon in the action area, as this
area is the furthest accessible upstream spawning area.
LR LA (RO L S T R
As described above, over the long term global climate change may affect shortnose sturgeon by
affecting the location of the salt wedge, distribution of prey, water temperature and water quality;
however, there is sighificant uncertaintity, dueto a.lack of scientific ddta, on the degree to which
these effects may beexperienced and the degree to-which shortnose:sturgeon will be able to
successfully adapt to any such changes. Any activities occurring within and outside the action
area that:contributeto-global climate change.are‘also expected to affect shottnose sturgeon in the
actiomnraréa: (Scientific data on changes in shortnose sturgeon distribution and behavior in the
action area-s not available. . Therefore; it is not possible to saywith any degree of certainty ..
whether and how their distribution or behavior in the action area have been or are currently, .+
affected by climate change 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-tc 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'consultatiomi::However, given: the likelyirate of climate change, it is; unlikely that there will .-
be significant effects: to:shortnose:sturgeon!in the action area, such,as changes in distribution or -

ardi i gy
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abundance; over the time period considered in this-consuitation (i.e., 2013 throGgh:2035) and it is
unlikely that shortnose sturgeon in the action area will experience-new climate change related -
effects not already captured in the “Status of the Species” section above concurrent w1th the
proposed actlon e L

EFFECTSOF'IHEACTION L ' ' oo S
This section of a Opinion assesses fhe direct and mdlrect effects of the prop0sed actlon on
threatened and endangered species or critical habitat, together with the effects of other activities .
that are interrelated orinterdependent (5@ CFR.402.02).: Indirect effects are those that are caused
later in time, but are stil!.zeasonably 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 uti’ity apart from the action under consideraticn (56 CFR
402.02). This Opinion-examines the likel;r effects of the proposed action on shortacse sturgeon, -
and their habitat in the acticn.srea within fhe context of the: species current status, the e :
environmental baseline and cumulative effects.. Thz-eifects of the proposed action are.the, effects
of the continued operation of IP2 and IP3 pursuant to renewed licenses proposed to be issued by
the NRC pursuant to the Atomic Eanergy Act. :NRC has requested: consultation on the proposed
extended operation of the facilities under the same terros as.in the existing licenses and existing .
SPDES permits. '

I T O TR S R IE R S S D RS PR
The proposed.action has the potentizl to affect shortnose sturgeon in several ways; impingement .
or entrainment: of individual shortnose sturgeon at the intakes; altering the abundance ot .-
availability. of potential prev items; and alterin g the riverine environmen: through the discharge
ofheatedefﬂuem Coe T T e e e
Effects of VVater Wlthdrawal S SERPSRINE ' S oat
Under the terms of the. proposed renewal llcense IP2 and IP2 will w1thdraw water from the
Hudson River for cooling.. Both units would utilize once through cooling, assuming no changes
are made to the proposed action. Section 316¢b) of the Clean Water Act requires that the ;- ,
location, design, construction, and capacity of cooling water intake structures reflect the best
technology available for minimizing adverse environmental impacts. According to the draft
SPDES permit for the facility, the NYDEC has determined for Clean Water Act purposes that the
site-specific best technology available to minimize the adverse environmental impacts-of the IP
cooling water intake structures is closed-cycle coeling (NYDEC-2003b). . IP2 and 1P3 r‘urrently
operate pursuant to the terms of the SPDES, permits issued. by NYDEC in 1987 but, .
administratively extended since then. NYDEC issued a-draft SPDES permit in ”003 Tts ﬁnal
contents and timeframe for issuance are uncertain,.given it is still under adjudication at.this tlme.,
While it is also uncertain that the facility will be able to operate under the same terms as those in
its:existing license and SPDES permit, NRC scught consultation on its proposal to renew the
license for the facility under.the same terms as the existing license and SPDES permit, which
authorize once through cooling. NMFS will consider the impacts to shortnose sturgeon of the. .
continued operation of IP2 and IP3 with the existing once through cooling system and existing
SPDES permits.over the duration of the proposed license renewal period for IP2 and IP3 (i.e.,
September 2013.to September 2033 and Decernber 2015 te December 2035, respectively). But,-
it is important to note that changes to the effects of the action, including but net.limited to
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changes in the effects-of the cooling water system, as well as changes in other- factors may
trigger remrtlatron of consultation.- (see 50 (‘FR 402.16). . . i e
Entramment of Shortnose sturgeon

Entrainment occurs when small aquatic life forms are carried into and through the coohng system
during water withdrawals. Entrainment primarily affects organisms.with limited swimming
ability that .can pass through the'screen mesh; used on the intake systems:‘Once entrained,
organismsspass through the-circulating pumps-and-are carried with the water.flow through the
intake conduits toward the cofidenser units.- They are then drawn:through:one ofithe many
condensér tubes used to cool the turbine €xhaust steaini(where cooling:wdter absorbs heat) and
then enter-the discharge canatfor retuirn to the Hudson River)! Asgntrained>drganisms pass . .
throughthé‘intake they may be injured from:abrasion or compression: Within'the.cooling system,
they encounter-physical impacts in‘the purips:and:condensel tubing; pressure chaniges and shear-
stress throughout the system; thermal shock> within the condenser;.and-exposure to chemicals,! .- :
including¢hlorine and residual industrial:¢hemidals discharged at - the diffuser.ports (Mayhew et :
al* 2000 in NRC 2011)¢ {Death can occur immediately or at a later time from:the physiological
effects'of heat, 'or it ¢afi‘ocour after:organisms are-discharged if stresses or injuries result in‘an :
inability to-es¢ape predators; areduced ab111tyito forage, or other impairments.:« 1}, . i

The southern extent of the shortnose sturgeon spawning area in the Hudson River is
approximatety RM: 1118 (RKM '190): approximately:75 RMi (121 RKM) upstream of the intake of
IP2 and IP3.: Theieggs of shorthose. sturgeon aré: demersal, sinkitrg and adhering to!the.bottom of
the river;'and, ipon hatching:the latvae in both yolk-sac and post-yolk-sacstages.remain on the
bottom of the river, primarily upstream of RM 110 (RKM 177) (NMFS 2000). Because eggs do -
not occur near the intake for IP2 and IP3, there is no probability of entrainment. Shortnose
sturgeon larvae are 20mm in length at the time they begin downstream migrations (Buckley and
Kynard-1995). Larvae are typically found in fréshwater, above the salt wedge. The location of
the salt wedge in the Hudson River-varies-both séasonally and annually, depending at least
partially on ffeshwater input. In‘mrany years;the salt wedge is located upstream of the Indian
Point'intakes; in those years, larvae would not'be expeeted to occur near the IP intakes as the
salinitylevels would be too high.: Howeéver, at times when the salt wedge is downstream of the
intakes Which' is most likely to occur in th'e late summer3i there is the potential for shortnose

i
;2

Hudson’Rlver, ‘they are‘found in the deep channel {Taubert -and- Dadswell 1980; Bath et al, 1981;
Kieffer and Kynard 1993) . ‘Larvae grow rapidly and.aftet a few: weeks are'too large to be
entrainéd: By the coolm'g' water intake; thus any potential for entrainment-is. limited to any perlod
when'individials are'small énough to pass-through the openings:in the'miesh screens that -:
coincide with ‘a'period when the salt'wedge is located idownstream: of the intakes.: Given the '
distance between the intake and'the deep channel 2000 feet) where any larvae would be present -
-if in the action area, larvae are unhkely to occur:near the mtake where they could be.susceptible -
to entrdlnment N FHE S U oo Do P R VAR CWLHIL LN
: : R B AL R T AP E I AR M R T S PR TN
Studres to evaluate the effects’of entrainment at TP2 Aand IP3 conducted since the early 19705
employed a variety of'methods to assess adtual entrainment: losses-and to evaluate the survival of
entrained organisms after:they-are reléased back into-the environment by.the once-through:::: -
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cooling system. IP2 and IP3 monitored entrainment from 1972 through 1987. Entrainment
monitoring became more mtenswe at Indian Point from 1981 -through 1987, and oamplmg was-
conducted for nearly 24 hours per day, four to seven days per week, during the spawning season
in the spring. As reported by NRC, entrainment monitoring reports list no shortnose sturgeon -
eggs or larvae at IP2 or IP3.'¢'Durin§ the development of the HCP. for'steam- electric- generators on
the Hudson River, NMFS reviewed all available entrainment data. In the HCP, NMFS (2000)
lists only eight sturgeon larvae collected-at any of the'mid-Hudsori River power plants (all eight
were collectéd at Danskanirer (approximatély 23 miles upstream of Indian Point), and four of
the eight may have been-#::lanti¢ sturgeon). - Entrainmeént sampling data: supplied by the applicant
(Entergy 20070) inelude idérge numbérs oflarvae for which the spscies-could not be determined;
however, NRC has indicated: that as stirgedn larvae are distinctive it is unlikely that sturgeon
larvae would octur inrthe“uriaccounted” category as it is expected that if there were'any sturgeon
larvae in these samples the 'y would have been:identifiablé. - Entergy currently is not required to
conduct any: mo.utormg program 3'record entrk mmen. atIPZ-and IP3; however, it is reasonable
to-use past entrainment results to predict future ffects. This is' beeause {1)-there have niot been
any operational changes that make entrainment more hkely now than it was during the time when
sampling took place; and, (2) the years when intense entrainment samplirig took place overlap
with two of the years (1986 and 1937; Woodland and Secor 2007) when shoitnose sturgeon -
recruitmént is thought to have been the highest and therefore) the years wheixthe greatest’
numbers of shortnose sturgeon larvae were availabie for-entrainment. The lack-of observed =
entrainment of shortnose sturgeen during sampling at IP2 and IP2 is a'i‘s‘o reasoniable-given the
known information on the locatlon of shurtnot,e sturgecn spawning and the dlotnbbtlm‘f of eggs
andlarvaemthenver I St LT P SR o
Based on the li-'fe hi'sto-‘ry*of the shortnose sturgeon, the location of spawning grounds within the
Hudson River, and the patterns of movement for eggs and larvae, it is extremely unlikely.that any
shortnose sturgeon: early life stages would be entrained at P2 and/or IP3.: This:conclusion is -
supported by the lack of any eggs or larvae positively identified as sturgeon and documented
during entrainment monitoring at IP2 or IP3. Provided that assumption is true, NMFS does not
anticipate any entrainment of shortnose sturgeon eggs or larvae over the period of the extended
operating license (i.e.; September 2013 through September 2033 and December 2015 through
December 2035). It is impcrtant to-note thai this determination is dependention the-validity of .
the assumption that none of the unidentified larvae were shortnose sturgeon. All other life stages
of shortnose sturgeon atre too big to paus throubl‘ the screen mesh and eould not be entramed at:
thefacﬂlty B SRR SR e T i

y e . . e v L L T N L I Tt I U
Impmgement of Shortnose Stulgeon T L S AR R
Impingement occurs when organisms are trapped dz,amst cooling - water. mtake screens o racl- s by
the force of moving water. Impingement can kill organisms immediately or contribute to death
resulting from ‘exhaustion, suffocation, injury, or exposure to air when screens are rotated for -
cleaning. The potential for injury or death is generally related to-the amount of time an organism.
is impinged, its susceptibility to injury, and the physical characteristics of the screenwashing and
fish return system that the plant operator uses.” Below, NMFS considers the available data on the
impingement of shortnose sturgeur* at the facmt y ané then con.,ld rs the likely rates.of mortality
ass001ated with this impingement. « "7 5L elscol DT L sy s D -
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IP2 and IP3 momtored 1mp1ngement of most fish species da11y until. 1981 reduced collectlons to
a randomly selected schedule of 110 days per year until 1991, and then ceased momtormg in
1991 with:the installation of the. modified Ristroph traveling screens.. IP2 and IP3 - monitored the
1mpmgement of sturgeon species daily from 1974 through 1990 (Entergy 2009)
S T VAR PORL NPTS B STRTS P C- :

In 2000, NMES' prepared an, envrronmental assessment (EA) for the proposed 1ssuance of an
Incidental Take Permit for-shortnose sturgeon at the Roseton and Danskammer generating
stations on the Hudson River (NMFS 2000).- The EA mcluded the:estitnated total number of
shortnose sturgeon impinged IP2 and IP3, with adjustments-toinclude the periods when samplmg
was not conducted;including the years after-1990. when.no, impingement monitoring was.,
conducted. In the EA;:NMES reported that betweenJ972—1 998,-an;estimated total of37 -
shortnose: sturgeon were impinged, at IP2 iand 26-at:.IP3, with an.average.of.1,.4.and 1.0 ﬁsh per
year, respectively.. For the subset time pperiod of 4989:1998, a.total. of 8 shortnose sturgeon were.
estimated to have;been: 1mp1nged atIP2 and.8.atiIP3, with an average of. Q 8 fish.per year at each -
Ofthet“mhunﬂs VI AT I €7 AR A E R ”uﬁ:'y'vuiRﬁ:V." B S PR TI IS AL TR I

SIER NI e # O R T (T T L e S R e L Y S B ST TC P SPERE PORY wnf" "
During the ESA consultatxon proce S, NRC worked with Entergy to reviewsthe previously: -
reported impingement-data and-to, make mathematical corrections associated with: accountmg
errors ‘related to sampling frequeney.; The corrected impingement data for shortnose sturgeon -
show that from 1975.19-1990,.20 fish-were;impinged at IP2 and 11 fish were impinged at IP3; . ..
this indicates an average, of 1.3 shortnose sturgeon per year at,IP2 and 0,73 shortnose: sturg_eon\
per year at IP3. NRC has stated that the installation of the modified Ristroph screens following
the 1987-1990 monitoring period is expected to have reduced impingement mortality for
shortnese sturgeon; however, because no monitoring.occursed:after the installation: of the
Ristroph sereens, more.recent data areinof available and;it,is not possible to determine to what.
extent the modified Rlstroph screens may: haye reduced 1mp1ngement mortahty as compared to
pre-1991:levels. - e o v g0 s s : 3 : .
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Accordmg to information provrded by Entergy (Mattson personal commumcatlon August
2011), approath velocities outside of the trash-bars at [P2 and . IP3 are approximately 1.0fps at
full: flow and 0.6fps at reduced flow (Entergy 2007); yearling and older shortnose sturgeon are
able to avoid intake velocities of this speed (Kynard, personal communication 2004). Shortnose
sturgeon that become impinged at IP2 and IP3.are likely vulnerable to impingement due to.
previous injury or other stressor, given thatindividuals in normal, healthy condition should be
able to readily avoid the intakes.The trash bars at the IP2 and IP3 intakes have clear spacing of
three inches. Shortnose sturgeon adults and some larger juveniles are expected to have body
widths: greater-than three inches; these fish would be too-wide to pass through the bars. Smaller. .
juveniles,;which are likely to;@ccur in the vicinity of Indian-Point (BBain et al. 1998), with body.
widths less than 3 inches,.-would have body widths narrow enough to; pass through the trash bars.
and contact the Rnstroph SCGTEENS. ! *; & 5, irii oo e B g SR -

The shortnose sturgeon populatron, in the Hudspn River exhrbtted tremendous growth in the 20
year period between the late: 1970s: and late: 1990s; with exceptionally.strong year classes ..
between 1986-1992 thought to have led to resulting increases in:the subadult and adult ;-

.....
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populations sampléd in-the 1ate:1990s {(Woodland ‘and Secor 2007). The period:for which - -
impingement sampling oécurred- partially overlaps with the period of increased recruitment; -
however, during the portion of the sampling period that does overlap with the period of increased
recruitment (1986-1990) the increases in the shortnose sturgeon population would have been: fish
less than 4 years.old, which represert: only a small portion of the overall shortnose sturgeon:
population. - Thus, to prediet fuiure impingement rates it is appropriate:to adjust the past:...-: .
impingement ratés: with:a’ correction’ factor to-account for the increased number of shortnose
sturgeon in the population.. According:to data presented by Bain (2000) and Woodland and Secor
(2007), there were' 4 times-as many 'shertnose sturgeon in the Hudson River in the late-1990s as
compared to the late!1970s.” There is'no figure available for the interim period which would best
overlap ‘with the petiod when-impingement sampling occurred.” Woodland and Secor state that
the population of shorinose:sturgeon is-currently stable at.the high level described also by Bain.
Given the four-fold increase in: the popriation, tiere would be 4.tirnes as'many shortnose: .
sturgeon that could be potentially itnpingzd at the-facility now as compared to the past : .
monitoring period. Givern this, it is reasonable:ts miiliiy 1y the pastimpingement rates.by a factor
of 4 to predict impingement ‘rates. based on the best ‘available population size. Using this method,
an impingement rate of 5:2 shortnose-sturgeon per year.is calculated for iP2 and an impingement
rate of 2.9 shortnose sturgeon per year is calculated for IP3. Using this rate, it is estimated that .
over the 20 year life of the extended operating license, a total of no more than 104 shortnose
sturgeen will be impinged at IP2 and no more than 58 shortnose sturgeon: will be.impinged at .
IP3. NMFS considered reviewing imnpingemernt data-for other Hudson River. power plantsto .
determine if this predicted correlation between increases in.individuals and increased- = - .00
impingement of individuals would be observed. Long term shortnose sturgeon impingement
monitoring is only available for the Roseton and Danskammer facilities. However, since 2000
both facilities have operated at réduced rates.and there has been minimal shortnose sturgecn
impingement. As these facilities are not currently operating in the same capacity they:were in the
past, it is not possible to make an-accurate comparizon-of past and present impingement which
could serve to verify NMFS assumptions about an increase in the nuraber of individual shortnose
sturgeon in the Hudson River resulting in ‘an increase in-impingement.. However; based on the.
assumption that, all ether factors remain the same (approach:velocity, intake volume) the: : -+
likelihood of impingement should increase with an increase in available individuals. - As noted
above, the Lovett facility has been closed../ The Bowline facility has always operated with .. -..
extremely low levels of impingement, thought:tc be primarily:due to the location of the intakes in
a nearly enclosed embayment cf the Rlver where shortnose sturgeon are: 1b0ught to.be \unhkely to
occur (Bowlme Pond) (NMFS 7000) R S A L P LTS COA S
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Before 1mtd11at10n of modlﬁed Rlstroph screen systems in 1991, impingement mortality.at [P2..
and IP3 was assumed to be 100 percent. Beginning in 1985, pilot studies were conductedto -
evaluate whether the addition of Ristroph screens would decrease impingement mortality for .
representative species.. The final design of the screens, as reported in Fletcher (1990), appeared
to reduce impingement mortality for.some species based on a-pilot study compared to the original
system in place at IP2 and IP3. The Fletcher study reported.-mortality following an 8-hour
holding period in an attempt to account for delayed mortality that may result from injuries
suffered during impingement. Based on the information reported by Fletcheri(1990),
impingement mortality and injury are lowest for striped'bass, veakfish; andhogchoker, and-
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highest for.alewife; white catfish, and American shad, with mortality rates ranging from 9-62%,
depending on;species:. No: evaluation of survival of shortnose sturgeon.was made. ,PSEG
prepared estimates of impingement survival following interactions with Ristroph screens at their
Salem-Nuclear Generating Station located on the Delaware River(PSEG in Seabey and
Henderson 2007); survival of shortnose sturgeon was estimated.at 60% following impingement
on a conventional screen and-80%:following survival at a Ristroph Screen;-survival for other
species ranged from 0-100%:- Invthe Indian Point BA; NRC 'states:that the tnodified Ristroph
screen and: fish return: system at;Salem is comparable to that at.Indian Peint. ' It is important to
note that:PSEG did not:conduet field verifications with shortnose stungeon: to:demonstrate
whether these survival estimates :are observed in the:field. s A review bytNMES of shortnose ;-
sturgeon impingement information at-Salem indicates that al} recorded impingements: (20 total -
since 1978; NRC.2010) have.been at the trash racks, not on:the-Ristroph screens.- This:is ;- -
consistent:with the expectation that-all. shertnose sturgeonim:the vicinity-of the Salem intakes . - -
would be too large too fit through the trashihags-and potentially contact the Ristroph screens. .-
Thus; while-there is-impingement data fiiym Salem; there,is'no:inforniation;on post-impingement-
survival for shortnose sturgeon:impinged on the-Ristroph screens: Fhe majority of impinged .-
shortnose sturgeon at Salem have been:déad at the time oﬁ removal. from-the trash racks: (1 7 out:.
of 20; 8596)1 Porotei i bengp o T e P qfh)gy'ﬂ: .un,~nh"‘
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In his. 1979 rtestlmony,, Dadswell: discussed a mortahty rate of shortnose sturgeon at tradmonal
screens:of . approx1mately 60%, altheugh it:is:unclear what information this number.is denved_
from as no réferences were pravided:and no:explanation: was given in the testimony. , o -
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No further monitoring of impingement rates or.impingement mortality estimates was: conducted
after the new Ristroph screens were:installed at [P2 and IP3 in1991, and any actual reduction in
mortality or injury.to shortnose. sturgeon resulting from-impingement :after installation of these
systems at IP2 andIP3 has not beenrestablished. .As explained.above, shortnose sturgeon with a
body width of at least three inches would not be able to pass through the trash bars and would
become impinged on the trash bars:and not pass through to the Ristroph screens. Survival for
shortnose:sturgeon impinged-on the trash:bars would be:dependent on thedength of time the fish
was impinged: The available data for shortnose sturgeon.impingement at trash bars indicates that
mortalityis-likely to be high. Of the 32!shortnosé stiirgeon-collected during impingement -
sampling at [P2 and IP3, condition (alive or.dead) is available for 9 fish; of these, 7 are reported
as dead.:: There s no additional information to assess whether these fish were likely killed prior .
to impingement and drifted into the intake or whether their deaths were a result of impingement.
Similar high levels of mortality (85%) are observed at the intakes at the Salem Nuclear facility on
the'Delaware River. »As noted above, healthy shortnose sturgeon:(yearlings and older)are -
expected to-be able to readily avoid an intake with an approach velocity of.1:0.fps or less.” ', "=
Therefore, any shortnose sturgeon.impinged at the trash bars, where the velocity is1.0 fps orless
depending on operating condition, are likely to already be suffering from injury,or illness which -
has impaired their swimming ability. As such, mortahty rates for shortnose sturgeon 1mpmged
on the trashbars are more likely to be'as hlgh as lOO% T P P A T S TR S T A
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Based on thexavallableunfortmatlon 1t is dlfﬁcult to vpredlct the. hkely moﬂallt} rate for shortnose
‘sturgeon followingimpingenient.on theRistroph screens.;Shortnose:sturgeon passing-through
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the trash bars and becoming impinged on the Ristroph screens are likely to be small juveniles -
with body widths less than three inches.- Based on the 8-hour survival rates reported.by Fletcher,
it is likely that some percentage of shortnose sturgeon impinged on the Ristroph screens will
survive. However, given that shortnose sturgeon that become impinged on the Ristroph screens.
are likely to be suffering from. injuries, illnesses, or.other stressors that have impaired their
swimming ability and prevénted them from being able to escape trom:the relatively low approach
velocity (1.0 fps or less:as measured:within the intake bay in froni of the:Ristroph screens, which
yearling and older shortnose sturgeen are expcted tc be able to avoid .(Kynard, pers comm..
2004)), unknowns regardingiinjuries and subsequent mortality and without any site-specific ~
studies to base an estimaie or even species-specific studies at different facilities, NMFS will
assume the worst cdsé, thac-all individual shortnose sturgeon impinged at IP2 and IP3 will die.-
. Thus, using the impingement rates calculeted above, an.average of 5 shorinose sturgeon may die
each year-as a result of impinge-nient:atiF2: and aw average of:3 shortnose sturgéon may die each
year as a result of impingement at IP3; foi-a total.of 104 .at IP2 and 58 .at TP3.over the extended -
20-year operating license. However, NMFS believes that the 100% mortality estimate is a
conservative, yet reasonable, mortahty rate for 1mp1nged shO?tnose bturgvon at the trash bars:and
RlStI'Oph SCIEENS./ . “+ vl o . feaied, re Doy T D D e P et Rt
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Eﬁ’ects of Impmgement and Entramment on Shortnose Sturgeorn prey i i itis T i
Shortnose sturgeon feed primarily on benthic invertebrates.. As these prey species are: found on
the bottom and are generally immobile-or have limited mobility and are not within the water:
column; they are-less vulnerable to irmnpingement.or. entrainment.”. Impingement and __entrainment
studies have not included macroinvertebrates as focus:species. No macrcinvertebrates are i
represented in the: Representative Important Species (RIS) specigs focused on by NRC in'the . -
FSEIS. However, given the life history characterisiics (sessile, benthic, not suspended inor’
otherwise occupying the water column) of shortnose sturgeon forage-items which make .- . - .. -
impingement and entrainment unlikely, any loss of shortnose sturgeon prey-due to irepingement
or entrainment is likely to be minimal. Therefore, NMFES has determined thss the effect on
shortnose sturgeon due to the potential loss of forage items caused by 1mp1ngement or
entrainment in the IP2 or IP3 mtakes is m.,lgmﬁcant and dlscountaole

Summary of Effects of VVatel Wlthdl awal IPZ amd HP3 R

The extended operation of IP2 and IP3 would be.authorized by the N RC thrc ugh the issuance of
renewed operating licenses. Given the facilities with a once-through cooling water system
cannot operate without the intake and dischaige of water,;-and any limitations or requirements
necessary to assure compliance with applicable Clean Water Act provisions.would be conditions
of the proposed renewed licenses, the effects.of water withdrawals are effects.of the proposed
action. In the analysis outlined above, NMFS has determined the impingement of shortnose
sturgeon is likely to occur at IP2. and IP3 over the extended.operating period. NMFS has
estimated, using the impingement rates calculated above, that each year an average of 5 shortnose
sturgeon may die as .a result of impingement at IP2 and an average of 3.shortnose sturgeon may
die as a result of impingement at IP3; for a total of 104 at IP2 and 58 at IP3 over the 20 year
operating license. NMFS believes that the 100% mortality estimate is a conservative, yet
reasonable estimate of the likely.mortality rate:for impinged-shortnese sturgeon at the Ristroph - -
screens. Due to the size of shortnose sturgeon that occur inithe.action ‘area, r.c entrainment at [P2. _
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or IP3 is-anticipated.; Any effects to shortnose sturgeon prey.from the-continued operation of IP2
and IP3, a&defmed by the proposed action; would be insi gmﬁcant and discountable..;
Effects of Dlscharges to: the Hudson Rlver AT T
The discharge of pollutants from the IP facility:is regulated for (‘lean Water Act purposes
through the:New York State Pollution Discharge Elimination System (SPDES) program. The
SDPES permit (NY-0004472) specifies the discharge standards.and monitoring requirements for
each discharge. Under this'regulatory program, Entergy treats wastewater effluents, collects and
d1sposes»of potent1a1 contammants and undertakes pollutlon preventromactwrtles

A Y B ERRL L BT OR T Cle iy LT mRDIER R e T DI D i )
As explamed above Entergy’s:1987- SPDES perrmt remams in eﬁfect while NYDEC «
administrative.proceedings continue on a new draft:permit..;As sueh, pursuant to NRC 'S request'
the effects of the IP:facility continuing to:operate under ploposed: renewed licenses'and under. the:

terms ‘of the 1987 SPDES permlt will:be-discussed belmrm I TR O TP S R PR
R S A R IR It S S RP S BIY RERITR IS s PR LOT ZS H) M I R UL IRt BRTRT I s th AN OF O LI S SN
Heated Effluent i i oo ate coiirinddis buynoears o s s o olniineng. i

As indicated above, the extended operation of IP2 and IP3 would be regulated by the NRC
through the issuance of renewed operating licenses. Given the facilities with a once- through
cooling water system cannot operate without-the intake and discharge of water, and any .- - -4
limitations or requirements-necessary to-assure compliance with.applicable Clean:Water Act. ..
provisionswould be conditions of the proposed renewed licenses, the effects of discharges are ::-
effects ofithe proposed action: Thermal discharges ‘associated with the operation of the once -
through cooling water system for IP2 and-IP3 -are regulated for Clean Water Act purposes by the
terms.of the SPDES permit. Temperature limitations are established and-imposed on:a case-by-
case basts for each facility subject to NYCRR!Part:704.:. Specific tonditions-associated with the
extent and magnitude of thermal plumes areaddressed in6 «NYCRR Part 704 as follows:

(5) Estuarres or portions.of estuaries.... -t

L .. The water temperature.at the surface of an estuary shall not be raised to more

“:than 90°F at any pointw. . < & . 0 ‘

ii. At least 50 percent ofithe cross sect10na12 area and/or volume of the flow of the
estuary including a minimum of one-third of the surface as measured from
water edge to water edge:at any stage of tide, shall not be raised to more than

o ‘4°F-over the ternpérature that existed before the addition of heat of artificial
vy 71 origin or a maximum-of 83°F, whichever is less... .
ovacesidl wo- From July through September, if the water temperature at the surface of an -
i oo estuaryibefore the addition of heat of artificial origin is more than:an 83°F
bopesoeres o Uincrease in temperature not to exceed.1:5°F at any point of the: estuarme .
i 7 passageway as delineated above, may be permitted. L
“iv.. ' At least 50 percent.of the cross sectional area and/or volume of the flow of the
.- .estuary including a.minimum of one-third of the surface:as measured from ::
- water edge to.water edge at any stage of tide, shall not be lowered more than :
" -4°F from »the temperature that existed 1mmed1ate1y prlor to such lowermg

RS et olneair Fulery, S VAT R I o

Specific condltrons ‘of. perrmt NY~0004472 related to thermal d1scharges from IP2 and IP3 are -
specified by NYSDEC {2003b) and include.the following: @2 c.iivir o ho S
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» * The maximum discharge temperature is not to exceed 110°F (43°C).* = & Fuers
» The daily average discharize temperature betweenApril 15 and June 30is not to exceed
93.2°F (34°C) for an average of more than 10 days per year during the term of the permit,
beginningin 1981, provided that it not exceed 93. 2°F (34°C) on more than 15 days R
durmg that perloa in any year SR SRR
! ’w.f'-!_‘_.“:;,- L S . : T . R :
The discharge of heated water has: the po-tential to. cause lethal or'sublethal effects on fish and
other aquatic organisms and .create barriers, preventing:or delaying access-to-other areas within
the river. Limited inforniation'is available on the characteristics,of the thermal plume ‘associated .
with discharges from P2 :and-IP3: Below, NMFS summarizes the available information on the
thermal plume, discusses the: thermal tolerances lof °hortnose sturgeon and considers effects of
the plume on shortnose sturgeon: and theu PrEY:. » tin " Lt e e T Dunoee mot
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Characteristics of.Indi‘an Point’s Thermal P[ume EGULIDNE L BUST S0 v T B,
Thermal studies at IP2-and IP3 were conducted in the i197.8. I‘he.se studle included thermal::
modeling of near-field effects using the Cornéll Universify Mixing Zone. Mcdel (CORMIX); and
modeling of-far-field. effects using the Massachusetts Institute of*Techrology (MIT) dynamic -
network- model (also. called the far-field thermal model). - For.the purpose of rnodeling, near-field..
was defined as the region in the immediate vicinity of each station discharge where cooling water
occupies a clearly distinguishable, three-dimensional temperature regime in therriver that.is not
yet fully mixed; far-field was defined as the region farthest from the discharges where the plumes,
are no longer distinguishable from the river, but the influence of the discharge is'still present . .- -
(CHGEC et al. 1999). The MIT model was used to simulate the hydraulic and thermal.grocesses '
present in the Hudson River at'a scale deemed sufficient by the utilities. and their contractor-and:. -
was designed and configured toraccount for time-variable hydraulic and meteorological -/ ..: +-
conditions and heat sources of artificial origins. Model cutput included a prediction of = . oy -
temperature distribution for the Hudson River from the.Froy. Darmn to the island of Manhattan. -
Using an assumption.of steady-state flow conditions, the.permit applicants applied CORMIX -
modeling to develop a three-dimexnsional plume conﬁguratloﬂ of near-field thermal conditions:
that could be. compared to apphcable water quahty criteria; -« . v v Ll boen b a
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The former owners of IP2 -and IP3 conducted thermal plume studxes employmg both models for
time scenarios that encompassed the period of June—September. These months were chosen:. . ..
because river temperatures were expected 1o be at their maximum levels. The former owners ..
used environmental data from 1981 to calibrate and verify the far-field MIT-model and to. . = .
evaluate temperature distributions in the Hudson River under a variety of power plant operating
conditions. They chose.the summer months of 1981:because data for all thermal discharges. were
available and because statistical analysis-ofithe 1981 summer conditions:indicated that this year :
represented a relatively low-flow, high-temperature summer that would represent a conservative
(worst-case) scenario. for examining thermal effects associated with power plant thermal
discharges. Modeling was performed under the following two power plant operatmg scenarios to .
determine if New York ‘State thermal ‘criteria would be exceeded: T

i.  Individual station effects—full capacity operation of Roseton Umts 1 and 2, IP2 and IP3,

or Bowline Point Units:1 and 2, with no.other sources of artificial heat. .. -
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ii.  Extreme operating conditions—Roseton Units 1 and-2;.IP2 and-IR3, and Bowline Point
Units:l and:2, and:all other sources of artificial heat operating at full.capacity. _
. ”.,i‘ BRI DA, e } , Lo

Modelmg was 1n1t1a11y conducted asmg MIT and CORMIX Version 2: 0 under the condltlons of
maximum ebb and flood currents (CHGEC et al. 1999). These results were supplemented by
later work using MIT and CORMIX Version 3.2 and were based on the hypothetical conditions
represented by the 10th-percentile flood currents, mean low :water:depths in the vicinity of each.
station, and concurrent: operation: of all three generating stations :at. maximum permitted capacity
(CHGEC:et-al. 1999). The:10thpercentile of flood currents.was selected because it represents
the lowest velocities that can be evaluated by CORMIX, and because.modeling suggests that .
flood cuirents-produce larger plumes:than-ebb. currents: The results obtained:from the CORMIX:
model runs were integrated with the riverwide temperature profiles:developed-by.the MIT-: .- - -
dynamic network model to evaluate far-field thermal impacts (e.g., river water temperature rises
above ambient) for various operating scenarios, the:surface width of'the plume,'the depth of the -
plume, the percentage of surface. width refative to the river width at 4 givenlocation, and the ; . '’
percentage of ¢ross-sectional area bounded: by: the 4°F (2°C) isptherm: Ity addition, the decay in .;
excess:temperatire was ¢stimatzd. from model runs under-near slack watei conditions (CHGEC -«
et al.: 1999).::For IP2 and IP3; two-unit operation at full capacity resulted’in a monthly.average -
cross-sectional temperature-iricrease of 2:13 to-2.86°F (1.18 to:1.59°C) for ebb tide-eventsiin -..:
June and August;respectively: The average:percentage of river surface width bounded by:the 4°F.
(2°C) temperature rise isotherm ranged from' 54 percent (August €bb tide) to 100 percent (July .-,
and August flood-tide).: Average cross-secticnal percentages bounded by the plume ranged from
14 percent (June:and September) to approximately:20 percent (July and August).. When the
temperature rise contributions of IP2 and IP3; Bowline Point; -and Roseton were considered
collectively. (with al! three facilities operating a maximumpermitted icapacity and discharging the
maximum possible heat load), the monthly cross-sectional temperature rise in the vicinity of IP2
and IP3 ranged from 3.24°F:(1.80°C).during June ebb tides to 4.63°F (2.57°C) during flood tides
in August.;:Temperature increases exceeded 4°F (2°C) on both. tide stages in July and August.
After model'modifications were made to account for the variable river geometry near IP2 and
IP3, predictions of surface width bounded by the plume.ranged from.36 percent during
September ebb tides to 100 percent during flood tides in all study months. On near-slack tide, the
percentage of'the surface width bounded by the 4°F (2°C)iisothermiwas'99 to. 100 percent in all
study months. The average percentage of the cross-sectional area bounded by the plume ranged .
from 27 percent (June'ebb tide) to 83 percent (August ﬂood tlde) and was.24 percent in all study
months during alack water events:: © 1 sl oL U o .
Ex.ceedenceS' generally. occ’urred under' scenarios that the applicants indicated may be considered
quite conservative: (maximum operation of three electrical generation facilities simultaneously. -
for long periods:of time, tidal conditions prometing maximum-thermal impacts, atypical river-. .
flows). The steady-state assumptions of CORMIX are-also important because, although the:
modeled flow.conditions in:the. Hudson River would actually-occur for only a short period of - -
time when slack water conditions are replaced by tidal flooding, CORMIX assumes this
condition has been continucus over a long period.of time. CHGEC et al. (1999) found that this
assumption can result in an everestimate of the cross-river extentof the plume centerline.
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More recently, a triaxial thermal plume study-was completed. -Swanson et al.!¢2011°b) coniducted
thermal sampling and modeling:of the cooling water discharge at Indian Point-and reported that
the extent and ‘shape of the thermal plume varied greatly, primarily in response to tidal currents.
For example, the plume(illustrated a$ a 4°F temperature increase or LH isotherm; Figure:5-6 in -
Swanson et'al. 2011 by'générally followed the eastern shore of thé Hudson-River and extended
northward from Indian'Point'durinig flood tide and southward from'Indian Point during ebb tide.
Depending on tides; the plume can bewell- deﬁned and reach a portlo‘n of the! near-shore bottom

orbelargelyconﬁnedtothe surfage! it L dpivios SV AN AR
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Temperature measuréments: reported by Swanson et al. (2011 by generally show-that the:warmest
water in the' thermaliplurie is-close to:thesurfaceand plume temperatures tend’to decrease with
depth.*Occasionallyj the thermal plumb extends-deeply rather than across the surface. A:cross-
river survey conducted-in frontof Indian ‘Point capturedione-such incident.during spring tide-on -
July 13,2010 (Figure:3-28'in Swansom et'al. 20 1b)itAcrosstmost of the river, watep™ .t v - i
temperatures were'¢close to. 82°F (28°C); often with.warher temperatures near.the surface.and.
cooler temperatures near the bottom: The IndianPoint therrhal plume: at:that-point was clearly-
defined and extended about 1000 ft (300 .m) from. shore.:Surface Water. temperatures reached..:.
about 85°F:(29°C). At 23-ftito about 25-ft (7-m'to 8=m) depths; observed:plume-temperatures :.
were 83°.t0:84°F (28° to 29°C). Maximum river ‘de'pth'along:the mb’zisurédi‘t'ranseet_isgn: TR
approx1mately 50 ﬁ(15 m) R T T T TR A TG LI L) s T T PR FOrt | SR N B LTI B
. ),....-'. R PR IR el H J l vigne l . St '-.'?"ll')'”;:._."'-‘".‘ If Ny
A temperature contour plot of a‘cross-river transect. at Indran Point.prepared in response: to' ar
NYSDEC review:illusttates a sirnilar condition on July:11; 2010 during slack before flood tide
(Swanson-et al/2011a, Figure 1-10). Here the thermal plume is evident to labout 2000+ft {600.m)
from the eastern shore (the location.of the Indian Point discharge) and extends to‘a‘depth of about
35 ft (11 m) along the eastern shore.Bottom temperatures above 82°F. (28°C),were.confined to
about the first 250 ft (76 m) from shore. The river here is.oyer 4500 ft (1400 m) wide. In that
small area, bottom water temperatures might also-exceed 30°G.(86°F); elsewhere, bottom water
temperatures were about 80°F (27°C). These conditions would not last long, however, as they:
would change with the tidal cycle. Further, any stargeon: in this location would be ableto retreat
to adjacent deeper and cooler water. Under no conditions did interpolated temperatures inie. < "+: -
Entergy's modeled results exceed the:28°C-inthe deepreaches of the river channel (Swanson. ::
2011 a): T S O T T (e B *:l,f;wu.n.u;%‘.m.:awury‘rﬁ:t_taw.pu;";,
b COL L L e e e MO NS A AR T AP T
In response to the NYSDEC's review iof.the Indian/Point thermal ‘studies (Swanson et:ah 2011 b)
Mendelsohn et al. (2011) modeled the maximum area and.width. of the:thermal:plume(defined
by the 4°F (2°C) AT isotherms) in the Hudson:River::Mendelsohn, et ali:reported:that:forfouri.: ..
cross-river transects near IP2 and IP3, the maximum cross-river area of the plume would not .-+
exceed 12.3 percent and the maximum cross-river w1dth of the plume would not exceed 28.6
'percent of the river (Mendelsohn et alls Table 3-1). - S 1 RN

""" W SR TINY PR B PR R St b, : ST TR
T hermal T olerances =Shortnose: sturgeon LA T S A : :

Most organisms can acclimate (i:e. metabolically adjust) to temperatures above/or below. those to :

which they are normally subjectedl *Bull (1936) -demeonstrated;:from a.xange -of marine species;::
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that fish. could detect and respond to a temperature front of 0.03 to 0.07°C., Fish-will therefore -
attempt:to avoid stressful temperatures by actively seeking water.at -the preferred temperature. -
The temperature preference for shortnose sturgeon is not known (Dadswell et al. 1984) but
shortnose sturgeon have been found in waters with temperatures.as. low as 2 to 3°C (Dadswell et
al. 1984)-and as high as 34°C (Heidt and Gilbert 1978). Foraging is. known to occur at
temperatures-greater than 7°C (Dadswell 1979).. In the Altamaha River, temperatures of 28-30°C
during summer months. are correlated with' movements to deep cool waterrefuges. Ziegewald et
al. (2008a) conducted studies to determine critical and lethal thermal maxima for young-of-the-
year (YOY) shortnose sturgeon acclimated to temperatures of 19.5 and 24.1°C. Lethal thermal
maxima were 34.8°C (£0.1) and 36:1°C (=0.1) for fish acclimated t0119:5. a0d.24.1°C, - ;.. -
respectively: . Thesstudy also.used thermal maximume data to:estimate upper limits of safe ,, -
temperatuce, final thermal preferences; and cptimum growth temperatures for YOY-shortnose
sturgeon. ‘Visual observations suggest-thaifish exhibited similar behaviors with increasing- -
temperature regardless of acclimation temperature:: ‘As-temperatures-increased, fish activity - ..
appeared to increase; approximately S—65C:nrici to the lethal endpoint, fish began frantlcally .
swimming around the tank; presumakly looking for an-escape:route:; As fish-began to lose, : ;...
equilibrium, their activity. leveL decreased drematically, and at about 0.3°C before the lethal -
endpoint, most.fish wersicompletely incapacitated: Estimated upper limits of safe temperature
(ULST) ranged frem 28.7 te,31:.1°€ and varied with acclimation temperature and measured. -
endpoint. Upper limits of safe temperature (ULST) were determined by subtracting a-safety.. . - ,
- factor of 5°C from the lethal and critical thermal maxima data. Final thermal preference and
thermal grewth optima were nearly‘identical for fish at each acclimation temperature and ranged .
from:26:2 to 28.3°C.: Critical thermai maxima (the point at. which. fish lost equilibrium) ranged
from 33.7 (0.3) tc 36:1°C (+0.2) andvaried with acclimation temperature. ;: Ziegwied.et al.
(2008t)-used data from laboratory experiments to examine the individuai and-interactive effects
of salinity, temperature, and fish weight-on the survival of yeung-of-year shortnose sturgeon.
Survival in freshwater declined as temperature increased, but.temperature tolerance increased
with body size. The authors conclude that:temiperatures above 29°C substantially reduce the . -
probability of survival for young-of:year shoriaose sturgeon. However, previous studies indicate
that juvenile sturgeons achieve optimum growth at temperatures ¢lose to their upper thermal
survival limits (Mayfield and Cech 2004; Allen et al. 2006; Ziegeweid ¢t al. 2008a), suggesting
that shortnose sturgeon may seek out a narrow temperature window to maximize somatic growth
without substantially increasing maintenance metabolism. Ziegeweid (2006) examined thermal
tolerances of young of the year shortncse sturgeon in the lab. The lowest temperatures at which
mortality occurred ranged from 30.1.— 31:5C depending on fish size and test conditions. For -
shorinose stirgeon, dissolved oxygen (DQ) also seems to play a role in temperature tolerance,
with inicreased stress levels at higher temperatures with' low DO versus the. ab111ty to withstand
hlgher tempe’atlueo with elevated DO (lehtchek 26G01)...
: 7 T AT g Lo . e ey Sl s

Effect ofThermal Discharge on Shortnose Sturgeon S e B S S RTINS
Lab studies indicate that thermal preferences and thermal growth optlma for shortnose sturgeon
range from 26.2 to 28.3C. This is consistent with field observations which correlate movements
of shortnose sturgect. to:thenmal refuges when river temperatures.are greater than 28C in the'..
Altamaha River. Lab studies (see:above; Ziegweid et al. 2008a:and 2008b) indicate that.thermal -
maxima for shortnose sturgeon are 33.7(x0.3) — 36.1(+0.1), depending on endpoint (loss of
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equilibrium or death) and'acclimation temperature. Upper limits of safe température were -
calculated to be 287~ 31.3C. - At temperatures 5-6C less than the lethal maximum;shortnose -
sturgeon are expectéd to begin demonstrating avoidance behavior and attempt to escape from
heated waters; this behav1or would'be expected when the upper limits-of safe temperature are -
exceeded. it g e R TR ST RS TIOT ST I P
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vy ST TRGUREOLES
NMEFS first- cons1ders the potential for shortnose sturgeon to be exposed to.temperatures wh1ch
would most likely result:inimortality (33:7°C-(92.66°F) or greater). - The'maximum observed-:
temperature of the thermial discharge is approximately35°C:: Modeling has demonstrated that the
surface area of the'tiver:affedted bythie Indian Point:plume where water temperaturesswould
exceed 32.22C:(190°F) wouldbe limited itd an area no. greater than'75.4cres. vInformation i
provided by Entergy and presented-in:theirecent thermal model (Swanson €t ali2011):indicate -
that water temperatures at theiriver bottom will:aot exceed 32.2°C in waters more:than 5 meters
from the surface; Water:depths in'the area are¢ approxitidtelyii8meters. ' Given this information,
it is unlikely that'shorthose sturgeon remainingnear bhebottom of the riverrwould be exposed to
water temperatures-of:3377°C. “Températures at ior abovei33.7°G: will oceasionally be i = i
experienced at the surface of the river in areas closest to'the discharge point.-However, given that
fish are known to avoid areas with unsuitable conditions and that shortnose sturgeon are likely to
actively avoid heated areas, as-evidenced by shortnose sturgéon known to.move to. deep cool .
water areas during the summer months:in southern riversy:ittislikely that-shortnose sturgeon will
avoid the area:where temperatures are greater than-tolerable.: Asisuchyit is extremely unlikely
that any shortnose sturgeon would remain within the area'where: surface temperatures-are.: ==~
elevated to 33.7°C:and be exposed to potentially {ethal temperatures. This:risk is furtherreduced
by the limited:amount of time shortnose sturgeon:spend near the surface, theismall area-where
such high temperatures will'be experienced and the gradient of warm temperatures:extending.
from the outfall; shortnose sturgeon:are likely to begin avoiding areas with.temperatures-greater
than 28°C and are unlikely to remain within the heated:surface waters to swim-towards the ..:,
outfall and be exposed to temperatures which could result in‘mortality. Below;NMES considers
what effect this avoidance behavior would have on individual shortnose sturgeon. Near the
bottom where shortnose” sturgeon ‘ot ‘often occur, Whter tefiiperatures are not 11ke1y to e\‘zer
reach 33.7°C, creatmg no rlsk of exposuﬁe to temperatures lfkely t(') be lethaI near the bottom of
the river. Ty : v

PETTIRRY ) [ . P . o, b - . .
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NMEFS has also consideréd the potent1a1 for shortnosé’ sturgeon tobe exposed to water”
temperatures gréeater than 28°C. Some researchers suggest based largely on observatlons of ™
sturgeon behavior in southern rivers, that water temperatures of 28°Cror greater can’ be stressful -
for sturgeon and that shortnose sturgeon are likely to actively avoid area§with'these =~ = .
temperatures. This temperature (28°C) is close to both the final thermal preference and' thermal
growth optimiim températures that Ziegewald et al. (2008) reported for juvenile shortnose
sturgeon acclimated to 24.1 °C (75.4 °F), and thus is consistent with observations that optimum
growth temperatures are often near the maxrmum temperatures ﬁsh can endure w1thout
experlencmg phy31010g1cal stress o . '

In the summer months (June =~ September) ambient rrver temperatures can be hrgh enough that
temperature 1ncreases as’ small as 1 4°C n‘1ay cause water temperatures ‘within* the plume to be

:.I.;
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high enough to be-avoided by shortnose sturgeon (greater than 28°C)... When ambient river
temperatures are-at or above 28°C, the area where temperatures are raised by more than 1.5°C are
expected to be limited to a surface arca of up to 75 acres. :Shortnose sturgeon exposure to the
surface area where water temperature may be elevated above 28°C due to the influence of the
thermal plume is limited by their normal behavior as benthic-oriented fish, which results in
limited occurrence near the water surface. Any surfacing shortnose sturgeon are likely to avoid
near surface waters with temperatures greater-than 28°C. -Reactions te this elevated temperature
are expected.to consist cf - swimming away from the plume by traveling;deeper in the water
column orswimming around the plume. As the area that would-be:avoided is:at or near the
surface, away from bottom.waters where shortnose sturgeon .,pend the'majority of time and
complete all essential life functions that are carried out in the-action, area(foraging, migrating,
overwintering, resting), and given the small:area that may-ha;'etemperatures- clevated,ab,ove :
28°C it is extremely unlikely that these minor changes in behavictwill preclude,shortnose -
sturgeon from completing any: essential vehavicrs such as resting; foraging or migrating or. that
the fitness.of any individuals will be affectel:, .ddltmnallv there is:net.expected-to be any
increase in energy expenditure that has-any detevtable effect-on the phystolc 0y of any individuals
or any future effect on growth; reprodm tion;:or general health: GG, T e

l

e :.- iy "E:’if """l‘c""l'f'-';’ Lt . oy ‘s ,.’ . PR - clovooie
Under 1o conditions-did inte rpolated temperatu; es in Pntergy modeled results exceed 28°C
(82°F)-in the desp reaches of the.srivér charmel {(Swanson 2011 a) - where shortnose sturgeon are .
most likelyto. occur-Swanson alse examined other sources of available bottom water .- -+ -
temperatuie:data for-the Indian Point area: - Based upon examination of the 1997 throcugh 2010
long river survey water teriperature data from the near-bottom stations near; Indian Point, 28°C
was exceeded for just:56 of 1,877 observations or 2.98% during this.14-year period (readings
measured weekly from March through November).. These alzeady low incidences of observed
near-bottom water-temperatures above 28°C would be even lower when viewed in the context of
an entire year instead of the.nine months sampled due to the cold water period not sampled from:
December ths rough February (1 €., 2.24% fOl the Indian Pomt region).

Given, that shortnose sturgeon ale known to actlvely seek out cooler waters when temperatures
rise to 22°C, anv shortnose sturgeon encountermg bottom waters wrth temperatures above 28°C
area are likely to avoid it. Reactions to this elevated temperature are expected to be limited to
swimming away from the plume by swimming around it. Given the extremely small percentage
of the estuary that may have temperatures elevated above 28°C and the limited spatial and
temporal extent of any ¢ elevatrons of bottom water temperatures above 28°C, it is extremely
unlikely that these minor changes in behawor will preclude shortnose sturgeon from completing
any essentlal behavrors sueh as restm £, foragmg or mi gratmg or that the ﬁtness of any
expend1ture that has any detectable 'effect on the phys1ology of any 1nd1v1duals or any future ,
effect on growth, reproduction, or general health : .
Water temperature and d1ssolved oxygen levels are related w1th warmer water generally holdmg
less dissolved oxygen. As such, NMFS has considered the potential for the d1scharge of heated
effluent to affect dissolved oxygen in the action area,, Entergy provided an assessment of
dissolved oxygen. condltlor\s in, the v1 cmlty of the, thermal plume and, nearby downstream areas.
Swanson examined d1 ssolved oxygen concentrations observed among 14 recent years (1997
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through 2010) of water quility'samples taken 0.3 m (1-ft) above the river bottom weekly during.
the Utilities Fall Shodls! sitveysin the Indian Point region of the Hudson River'fromMarch -
through November of each year. Only 17 (0.91%) dissolved oxygen concentrations below 5
mg/l were observed in the Indian Point region during this 14-year period consisting of 1,877
readings, and the lowest dissolved oxygen concentration of 3.4 mg/l-occurred just-once; while the
remaining 16 valies were between 4.4'mg/I and 4.9 mg/l. Although IFS survey water quality -
sampling did not occut'in the Indian Point-region' during the winter petiod from December -
through February: of éach:year due to river ice conditions, it is unlikely'that dissolved oxygen -
concentrations below 5 ‘iig/l woiild be:observed-then due to the highoxygen saturation of the-
cold water in the winter:'Fhe: Hudsofi:River region south of the Indian Point region-had 501:
dissolved: oxygen'eoneentrations below.5:mg/l (6:33% of 7,918 total observations) in the near -
bottom waters; sevetr times more fréquently than the Indian. Pointregion. Based-on this.:i. .-
information the discharge of heatedueffluetit appears to have no' discernible effect on dissolved
oxygen levels in the area. As the thermal plume.ismot contributing to reductions in dissolved -..
oxygen levels, it w111 not cause changes in dlssolved oxygen levels that could affect any
shortnosesturgeon B R e P PR Y IRt it I R SV T LoLs S L SR SR TS 1U YL WO B S IO L
R (AU PR O R Y L TS IR ﬁﬂrig“ﬂijﬂUi:;Uﬂ3P3,HH YRS u;-gg;wg
' Effect o Shortrose Sturgeon Prey. - B R VNI A Y- 1 HA L YA BN P
Shortnose sturgeon feed primarily'on benthic invertebrates; t:heke prey’species.are found'on the
bottom. ‘As explained above, the IP thermal plumeisilargely aisurfaceplume with elevated: .
temperatures near the bottom limited to short duration:and a geographic area:limited to:.the area :
close to the discharge point. No analysis specific to effects of the thermal plume on the
macroinvertebrate community has been conducted. However, given what is known-about the
plume (i.e., that it 'is largely a surface plume and has’limited effé¢ts-on water temperatures-at or
near the bottom) and the areas where shortnose sturgeon-forage itéms are/found (i.e.,%on the:
bottom), it is unlikely that potential shortnose sturgeon forage items would be exposed to the
effects of the thermal plume. If the:thermal plume is' affecting benthic invertebrates; the most
likely effect would be to limit their disttibution to areas wheré bottom water temperatures. are' not
affected by the thermal plume.” Considering that shortnose'sturgeon are also likely to be excluded
from areas where the thermal plume influénces-bottom water temperatures-and given.that those
areas are small, foraging shertnose sturgeon are not likely to:be affected by-any limits on the- -
distribution of benthic invertebrates caused by ithe therma¥ plume’s limited influence on bottom
waters. Thus, based on this-analysis, it appears.that the prey of shortnose sturgeon would be: ..
1mpacted 1ns1gnlﬁcantly, 1ﬁat all by the thermal dlscharge from IP. o oneside T
) OUES ST o Yoo u.ﬂfwf;,: ':\bu;'xrytnww*
CUMULATIVEEFFECTS t'I- ; T R S L L S R U SO (L BRI VTR VNP 1%
Cumulative effects-as deﬁned in 50 CFR 402 02 to 1hclude the effects oﬁ future ‘State, trrbah local
or private actions that are reasornably: cértain to-occur within the action area considered in:the - -
biological opinion. Future Federal actions that are unrelated to.the proposed action are not . -
considered in this section-because they require separate consultation pursuantto Section 7 of the
ESA: Ongomg Federal actxons’ are consxdered in the “Enwronmental Baseline” sectlon above: ..
.o : Tl S TIN P N3 Lo I L A
Sources of human- 1nduced mortahty, injury, and/or: harassment ‘of shortnose sturgeon in the
action area that are reasonably certain to-occur in‘the fature:include incidental takes in state- W

regulated fishing activities, pollution, global climate change;;researchjactivities and, coastal
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development.- While the combination of these activities may affect shortnose sturgeon,
preventing or-slowing a species’ recovery, the magmtude of these effects in the action area is
current]y unkpown - S Coen '
St e e R

State Water F zsherzeu - Future recreatlonal and commerc1a1 fi shmg activities in state waters may
take shortnose sturgeon. .In the past, it was estimated that up to-100 shortnose sturgeon were
captured in shad fisheries in the Hudson River. . In 2009, NY: State closed;the shad fishery
indefinitely. That state.action is'considered to benefit for shertnese-sturgeon. Should the shad
fishery reopen, shortnose sturgeon-would be exposed to.the risk.of interactions with this fishery.
However, NMFS has no indication that reopening the fishery-and:any efects from it on shortnose
sturgeon are reasonably certain to oceur.’ Information on:interactions zvith shortnose. sturgeon for
other fisheries operating in the action area is net availabie and: it is not clear to what extent these .
future activities would affect listed species dlfferent‘ystha.t the eurrenit state fishery act1v1t1es
described in the Environmental Baseline-section i tnrrv o db it nne o ey )

¥ O T N 7RI S5 oS IR ST aoes -eri':fw:f'ltfh. R R T
Pollution and Contaminants — Human activities in the action area causing pollution are
reasonably certain to continue in the future, as are impacts frora them on shortnose sturgeon._
However, the level of impacts cannot be projected. Sources of contamination in the action area
include atmospheric-1cading of pollutants, stormwater runoff from-coastal development,: - .
groundwater discharges; and:industrial de\/elopment Chemical contamination may have an ' !
effect on llsted speueq sepmduct:on and survival. B S P T P VL P L S PSS

- , e ; et (‘ Lo a Ly, ')' . ';,., . .,\,,., i';'-';t'-"‘-‘\"‘
As d1<<.u~sed abcve, whether NYDEC will:reverse 1ts demal of a %ectxon 401Water Quality- -
Certification:and issue anew SPDES permitiisinot reasonably certain to occur; therefore, the
effects of any reversal and new: ‘SPDES permit are also.not reasonably- certain...r: : -

B T P T I T TRV F TS PR B

In the ﬁJture global rhmate vhange is. e‘{pe cted to contlnue and may 1mpact shortnose sturgeon
and their hahitat in.the action area. However;.as noted in.the “Status of the Species” and
“Environmental Baseline” sections above, given the likely rate of change associated with climate
impacts (i.2., the century scale), it-is unlikely that climate related impacts will have a significant
effect on the status of shortnose sturgeon over the temporal scale.ofithe proposed action (i.e.,
from September.2013 to September 2033 .(IP2) and December 2015 through December 2035
(IP3)) or that in this time period; the abundance, distribution, or behavior of these species in the -
action area will change as a result of climate change related impacts. . The greatest potential for .’
climate change to impact NMFS assessment would be if ambient water temperatures increased
enough such that the thermal plume caused a larger area of the Hudson Riverto have
temperatures that'were sttessful or lethal to-shortnose sturgeon.: In'the 2000s, the mean Hudson
river water temperature, as imeasured at the Poughkeepsie-Water Treatment Facility, was - -, -
approximately 2°C higher than averages recorded in the 1960s (Pisces 2008). However; while it
is possible to examine past water temperature data and.cbserve a warming trend, there are not -
currently any predictions on potential future increases in water temperature in the action area. = :
specifically or the Hudson River generally. Assuming that the water temperatures in the river
increased at the same rate over the next 40 years, one could anticipate a 1C increase over the
proposed 20 year opzrating.period. -Giventhis small.increase, it-is not reascnably certain that. -
over the proposed 20=ysar,sperating periodithat any - water temperature changes would be .. = - -
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s1gnlﬁcant enough to’ affect the conclusmns reached by NMFS above ERESUR HED AT

' RIS IR TR LR, ‘-,4_;’,:-'.":‘-'\":;
INTEGRATION AND SYNTIilESIS OF EFFECTS .
NMES has estimated that the proposed continued operation of IP2 and IP3 through the extended
license period (September:2013 through September 2033 and December 2015 through ] December
2035, respectively) wil] result in-the:impingement of up to; 104 shortnose sturgeon at IP2 and 58
shortnose sturgeon at IP3..,As explained in the “Effects, of the Actipn’’ section, all. other effects to
shortnose sturgeon,, 1nc1ud1ng totheir prey and from the discharge, of heat w111 be 1ns1grnﬁcant or
dlSCCNJntable s e TOUND e gt .:Jﬁ‘J AP [T R N T VRS SR SRR

OOR ekt i e ! Loati e oo
In the d1scuss1on below, NMES, consrders wheth,er the effects of the proposed actlon reasonably
would be expected, directly,or u;td;rect),y‘,,tp reduce apprec1ab,ly the likelihopd of both the ..
surv1va1 and recovery. of the, hsted spegies.in the wild by reducing the reproductron, ,numbers, or.
distribution of shortnose.sturgeon.: The,purposg of this apalysis is. to determine, whether the.. .
proposed action would jeopardize the centinuedexistenge.of; sho,rtnose sturgeon. In the... . .
NMFS/USEWS Section 7.Handbogk, for, the ‘purposes, of determining Jeopardyz survrval 1s e
defined as, “the species’, perslstence as llsted or as a recovery.unit, beyond the condlthns leadmg
to its endangerment,, w1th sufficient resﬂrence to allow for the potentlaL reqovery from. ;...
endangerment... Said.in another way, suryival is the condrtlon, in whuih‘a Species, < contlnues to ..
exist into the future wh11e retaining the: potent1a1 for recovery.. }'hrs cogldmon is charactenzed by '
a species wrth a sufficient: populatlon represented by aJlnecessary age .classe,s, genetrc,r PRSI
heterogenelty, and number of sexually mature individyals producing vrable offspnng, whlch
exists in an env1ronment prov1d1ng all requlrements fop completion of t the ;species;, enpre hfe
cycle, 1nc1ud1ng reproductlon sustenance,,and shelter } Recovery is deﬁned as,, Improvement in
the status of listed species to. the pom,t at whrch hstmg 1s,no. lpnger appropnate 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 reprod,uctron,rnumbers or distribution of that species
and then cons1ders whether - any reductions in reproduction, numbers or drstnbutlon resu,ltmg
from the proposed action would reduce apprecrably the | 11ke11hood of both the survrval and k
recovery of that SpeCleS o TTSSRL SR SE P T PUE SE D £ v T b en
PRI T IR I BRI .

Historically, shortnose sturgeon are beheved to have 1nhab1ted ffearly ail maJor rrvers and
estuaries along nearly the entire east coast of North America. Today, only 19 populatlons
remain. The present range of shortnose sturgeon is disjunct, with northern populations separated
from southern:populations by a dlstance of. abput 40Q km Populatlon sizes range from under ..
100 adults i in the Cape Fear and Mernmack R,wers to, tens of thousaqu n the St J phn and
Hudson R1vers As 1nd1cated in Kynard 1996, adult abundance is less. than the m1n1mum ,
estlmated v1able populatlon abundance of 1000 adults fors of i 1 surveyed northem populatlons
and all natural southem populatlons The only river systems lrkely supporting populatrons close
to expected abundance are the St John, Hudson and p0331bly the Delaware and the. Kennebec .
(Kynard 1996) maklng the contmued success, of shortnose sturgeon in these rivers critical to the
species as.a WhOIG O N ) N I TR AT RS T N P
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The Hudson Rrver populatlon of shortnose sturgeon is the largest 1n the Unrted qtates Historical
estimates of the size of the population are not available as historic records of sturgeon in the river
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did not discriminate between Atlantic and shortnose sturgeon.. Population estimates, made by
Dovel et al. (1992) based on studies from 1975-1980 indicated a population of 13,844 adults.
Bain et al. (1998) studied shortnose sturgeon in the river from 199321997 and calculated an adult .
populatron sizé of 56,708 with a 95% confidence interval ranging from 50,862 to 64,072 adults
Bain determined that based on sampling effort and methodology his estimate is directly -
comparable to the- population estimate made by Dovel etal.” Bain ‘concludes-that the population
of shortnose sturgeon in ‘the Hudson River in the 1990s was 4 tiles-larger'than in the late 1970s.
Bain states that as his estimate’is ‘'directly comparable to:the estlmate made by Dovel, this
increase is a “confident measure of the change in population size.” Bain concludes that the
Hudson River population is large, healthy and particular in habitat use and migratory behavror
Woodland and S Secor (2067) conducted studies ic determing the cause of the'increase in -
populatlon size.! Woodland-and' Secor‘captured 554 shortnose‘sturg eoirin the Hudson River: and
made age estimates of these fish: 'Ihey then hindcast year uiduS st engths and corrccted for gear -
selectivity and cumulative mortaiity." Thié 1esult of this’ "tudy indicated that there was ‘a period of
high recruitment (31,000 52,000 yearlings yix the’ pericd1986-1592: whi ch was preceded and
succeeded by’S years of flower recruitrent (6000 17; 500- VearlmgS/year) Woodland and Secor
réports that there was a’ 104 rold recruttient: Varlablhty (as measured by the number of yearlmgs
produced) over ‘the' 20- year penod froin t‘1e late1970s to late 1990s- and that this pattern is '
expeeted in a species, ‘such'as shortnose sturgeon, with penodrc life history characterized by«
delayed matuiation, high- fecundrtv and nex oparous spawnlng, as well'as when there is variability
in interannual hydrological ‘conditions.” W oodland and Secor examinéd environmental conditions
throughout this 20-year penod and determmed that years in‘'which water temperatures drop
quickly in the fall‘and:flow increases rapld'y in the fall (particularly October), are followed by
high levels of récruitment in the ¢ sprmg " This suggests'that these énvironmental factors may
index a ‘suite of envrronmental cues that 1n1t1ate the frnal stages 01 gonadal development in -
spawmngadults SR R

RSN IL

The Hudsén River populatron of shortriose stur: geon has exhrbrted tremendous growth in the 20-
year period between the late 19705 and’ Ta1é 1990s: Woodland‘and Secor conclude that this a
robust population with no gaps in age structure. Lower recruitment that followed the 1986-1992
period is coincident with record high abundance suggesting that the population may be reaching
carrying capacity. The population in the Hudson Rrver exhrblts substantial recruitment and is
cons1dered tobe stable at h1gh 1evels S B :

e \x N T [ T LT R

In the NMF S/ USF \E Séction' 7 Handbook for the 1 purposes of determmmg Jeopardy, survival is
defined s, “the species’ persistence as listed or ds 4 recovery unit, beyond the conditions leadmg
to its endangerment with surﬁcrent resilience to'allow for the potent1a1 recovery from
endangerment ‘Said in’ another way, ‘survival is the condition in which a species continues to
exist into the future while retaining the potenttal for recovery. This condition is charactenzed by
a species with a sufficient population; represented by all necessary age classes, genetic -
heterogenelty, and number of sexually mature individuals producing viable offsprrng, which -
exists'in an environment providing all requirements for completion of the- specres entire life
cycle, including reproduction, sustenance, and shelter.” Recovery is defined as, “Improvementin
the status of listed species to the point at which llstrng is no longer approprlate under the criteria
set out in Seetron 4(a)(l) ofthe Act R St Tt e

; . T . . D ..
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; ; N P S Tt N C T L O L CR UG PR S
While no rehable estimate-of the size of e1ther the shortnose sturgeon population in the
Northeastern US or of the species throughout its range exists; it is clearly below the'size that -
could be supported if the threats to shortnose sturgeon were removed. Based on the number of
adults in population for which estimates are available, there are at least 104,662 adult shortnose
sturgeon, including 18,000 ih the Saint Johr River in Canada. The lack of information-on'the *
status of populations, such 4s that in:the Chesapeake Bay, add uneertainty to any determination
on the status of this s$pecies-as aiwhole. ‘Based onthe best available itiformation, NMFS ‘believes
that the status of shortnose sturgeon throughout their range is at best'stable; with gains in -« =
populations'such as the Hudson; Delaware and Kennebed offsetting the'continued-decline of
southern river populations, and at worst de¢lining. ‘As:describéd:in the Statusiof the Species, -
Environmental Baseline, and Cumulative Effects sections above, shortnose sturgeon in the action
area are affected by habitat alteration; 'bycatch intcommercial:and recréational: fisheries, water -
quality and in-water construction’activities. - Delspite these ongoing threats; numbers of shortnose
sturgeon in the action aréa are ¢onsidered’ ’stable ‘and lthls tfrend 1S -expeoted to-continue over the

i

20- year duratlon of the proposed ACHOM. T H ¢ rans Ll s B e et

R R N G I P R HS AN PR NP SR C R ALY "r':f:'.-"‘ iy ";'.‘11-"t".'i.r”‘:'
NMFS has estlmated that the proposed: contmued operation’ of IR2:and TP3-through the extended
license period (September 2013:through September 2033:arid:December 2015 through-December -
2035, respectively) will result in the impingement of up to 104 shortnose sturgeon. at IP2 and 58...
shortnose sturgeon at IP3, all of which may die as a result of their impingement. This number
represents a very sniall percentage of the'shortnosé sturgeon population: in therHudson River,.
which is believed to:be stable, and an even smaller percentage ofithe totakpopulationof o+ = .
shortnose sturgeon rangewidle'! I The best-available populationestimiates indicate that'there are
approximately 56,708 (95%:CI=50,862 t0-64;072) adult shortnose sturgeon-in the:-Hudson River
and an unknown number of juveniles (ERC:2006): . While the death of up té 162 shortnose = -
sturgeon over a 20-year period will reduce'the number of shortnose-sturgeon in the population
compared to the number that would have been present absent the proposed action; it isinot likely
that this reduction in numbers will change the status of this' population or its stable trend as: th1s
loss represents a very small percentage of the populatlon (0.28%).: i ittt e et

S A CE R L N S S BRSPS PR PR R R URTRN R SIS O S B PR i

Reproductive potential of the Hudson populatron is:not expected to be-affected in any other way
other than through a reduction in numbers ofiindividuals. A-reduction in the number of: -
shortnose sturgeon in the Hudson River would have the effect of reducing'the amount of
potential reproduction in this system as thefish killed'would have no potential for future - -
reproduction. However, it is estimated that on average, approximately 1/3 of adult females
spawn in a particular year and approximately</2-of males spawn in a partieular year..Given that. -
the best available estimates-indicate that there are more than 56,000 adult shortnose sturgeon in -
the Hudson River, it is reasonable to expect that there are at-deast 20,000 adults.spawningina -
particular year: It is unlikelythat the loss of 162 shortnose sturgeon over a 20-year period would .
affect the success of spawning in any year. - Additionally, this small reduction in potential : *
spawners is expected to result in'a small' reduction in the number of eggs laid or larvae produced
in future years and similarly; a very smalk effect on the' strength-of subsequent:year classes. Even-
considering the potential future spawners that woiulldibe produced:by the individuals.that would: -
bekilled as a result of the proposed action;iany effect to future year:classes is anticipated to be -
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very small and would not change the stable trend of this population. Additionally, the proposed
action will not affect spawning habitat in any-way and will.not create any; bamer to pre spawning
sturgeon accessing the overwmterng sites or the spawning grounds SRS - :
The. proposed actlon 1S s not llkeiy to redace d1str1but10n becauSP the acti on w111 not 1mpede
shortnose sturgeon from accessing any seasonal concentration areas, including foraging, - _
spawning or overwintering grounds in the Hudson River. Further, the action is not expected to- .
reduce the-river by river distribution of shortnose sturgeon, Additionally; as.the number, of
shortnose sturgeon likely to:be killed. as a:result of the proposed,action is approximately 0.28% of
the HudsoniRiver population; there is not likely to be a loss.of any nnigue genetic haplotypes and
therefore, it is-unlikely to.result in the loss.of genetlc diversity.. i :_,\. et ety e S

T T ARLEY =. G e A ""‘;:HU IR ) gt ;"-.3"""’“i" "
Wh11e generally speakmg, the loss of a smal] mrr‘l*er ofindividuals from aisubpopulatien-or -
species can‘have an appreciable.cifect on:ths numbers, _r"productlo_m and distribution of the -~
species; this is likely.to occur only wher 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 shortnose sturgeon because: the
species.is-widely geograptically distributed, it is not known to have low levels of genetic
diveérsity (see status of the.species:section above), and there-are thousands of shortnose sturgeon
spawn_mg ‘each year T SR T I TR S P PTL RV L S I RS DR AL SR VN I

R R I R TSP RRTRL LRt Fo YR F LN PR N RN S SO T E TP I R Pptel et

Based on the: mformatlon provided above; the death of L.p to 162 shortnose’ sturgeon over:a: 20- .
year period-resulting from the preposed continued operation of [P2 and IP2 under renewed
licenses for the pericd September 2013 through September 2033 (IP2)'and December. 2015
through December. 2035 (IP3) will not appreciably reduce the likelihood of survival of this
species-(i-e., it will not increase the risk of exiinction faced by this species) given that: (1) the
population trend of shortnose sturgecn in the Hudson River is stable; (2) the death of up to 162
shortnose sturgeon represents an extremely small percentage of the number of shortnose sturgeon
in the Hudson River and a even smaller percentage of the species as.a whole; (3) the loss of these
shortnose sturgeon is likely to have such a small effect on reproductive output of the Hudson
River population of shortnose sturgeon or the species as a whole that the loss of these shortnose
sturgeon will not change the status or trends.of the Hudson River population or the species as a
whole; (4) and, the action will have only a:minor and temporary: effect on the distribution of
shortnose:sturgeon in the action area (related:to/movements around the thermal plume) and no
effect on the distribution of the species throughout its.range. - -, . - oo

L T ) NPT ST A AUV O I ”
In certaincinstances, an.a¢tion that does: not appreciably: rcdace the hkellhood ofa spec1es
survival but might affect it3 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 shortnose sturgeon 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.¢., “endangered’), or likely tc become in danger of extinction throughout - -
all or a significant portion:of its range in the foreseeable fiuture (i.e., “threatened”) because of any
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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 ex1st1ng«regu1atory
mechamsms (5) other natural ‘or'manmade factors affectmg its continued existence;:i+ ...t ¥

I : L R SO PrCr TR S R L S VRN SRt TR I PO
The proposed action is not expected to modify, curtail or destroy the range of the species since it
will result in a small reduction in the number of shortnose sturgeon in the Hudson River and
since it will'not affect the overall ‘distribution of shortnose sturgeon other than'to cause minor
temporary adjustments:in movements in the action area. -The proposed :action.will.not-utilize -
shortnose sturgeon for recreational scientific or commercial purposes or.affect the adequacy of -
existing regulatorymechanisms to protect: this species.: The proposed:actioniis likely to:result in -
the mortality: of up‘te162 shortnbse sturgeon; however, over thei20-year period, the loss of these
individuals-and-what'would have:beendheir progeny. is:not-expected to affect the persistence of
the Hudson River population of:shertndse sturgeon:or: the: species-as-awhole.! The loss:of these
individuals will niotichange the:status: or trend of thesHudson Riverpopulation, which:is-stable at
high numbers. “Asitwill-dot affect the.status or:trend -of\thispopulation, it will not affect the -
status ot trend of the'species as.a ' whole:: As the reduction: in numbers’and future reproduction.is
very small, this loss would not result in an appreciable reduction in the likelihood of * ; & il .
improvement in the status of shortnose sturgeon throughout their range. The effects 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 small percentage o‘f the shortnose
sturgeon ‘in the Hudson River and an'éven staller pér‘centage of the' épec1e‘s as‘a whble and these
mortalitie§ are not expected to résult in the reductlon of overall reproductlve ﬁtness forthe
speciesias a whole The effedts of the’ pr0posed action w111 alsd niot reduce thé 11ke11hood that the
status of the speciés can 1mprove ) the pdlnt wheré it is fecovered and could be delisted!"
Therefore, the proposed -dction Will'ndt appredlably reduce the likelitiood that shortnose sturgeon
can be brought to the point at which' they are no IOnger Tisted as. eridangered or thtéateried. ‘Based
on the ana1y51s presented herein, the prOposed actrbn i‘ésultmg in the’ mortalrty ‘of no miore than
162 shortnose sturgeon over the 20—year perlod of the prOposed r‘enewéd hcenses is’ not hkély to
appreciably reduce the surv1va1 ahd reCOVery of this spe01es“ A .

P2l e P B LT S T S N S
. 5
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CONCLUSION B R U DL T TR
‘After reviewing the best available informiation on the status’of endangered and threatened spec1es
under NMFS Junsdlct1on the environméental baselint for the action ared, the effects of the
proposed action, interdependent and interfelated dctions ind the ¢umulative effects; it'is NMFS’
biological opinion that the proposed action may adversely affect but is not 11ke1y to jeopardize the
continuéd existence of shortnose sturgedn: NG cfitical habrtat is des1ghated in ‘the actlbn area
therefore none will be affected by the proposed action. 7¢O : L

v
i . Ot

INCIDENTAL TAKE STATEMENT

Sectlon 9 of the ESA proh1b1ts the take of endangered species. Take is defined as to harass,
harm, pursue ‘hunt, shéot; wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct Harm is further defined by NMES t6 include any act ' which actually kills or injures
fish or wildlife. “Such' anact may include significanit habltat modlﬁcatlon or degradation that
actually kllls or 1n]ures fish or w11d11fe by slgmﬁcahtlyr 1mpa1r1ng essentral behav1ora1 pattems

2 A
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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.: Under the terms of section 7(b)(4) and section 7(0)(2), taking that is incidental to
and not intended as part of the agency action is not considered to be prohibited under the ESA
provided that such taklng is in comphance with the terms and conditions of this Incidental Take
Statement. - A AL B R R R T O I R I LI

3 mfﬁvﬁ'v-” O P T T Y N LT AT IS :
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(0)(2) tc apply.. NRChas a -
continuing:duty to regulate the-activity covered:by this Inciden’al Take.Statement.- IENRC. (1)
fails to assume and imiplement the terms:and conditicns:or.(2)-fails to:require:the applicant
Entergy; to-adhere to the terms and conditions.of the Incidental. Take Statement through -, -
enforceable terms that.are added to the renewed license, the; protective: coverage, of sectlon,, -
7(0)(2) may lapse. In ordertc monitorthéirepact of ingidental take, NRC. or the applicant must -
report the progress of the-actionand its imapéct-of:- the species to the NMES: as-specified in the .
Incidental Take Statement.[5¢ CER §402:14()(3)} (See:U.S: Fish and-Wildlife:Service and- : .+
National Marine :EisherﬁeStSerVie s Joint Endangered Species: Act:Section 7 Consul ation : .-
Handbook (1998)&1’-‘4*.4911.’ T L e 0 L F YL EVUNTI LA PO LN VRIS E T T S DIE PURRN A WU BT VL SN

' .
BT JE R L PR T v

Amount or Fxrﬂnt ofTake '1-.. ) ,', . :
Pursuant to the terms of the proposed extended opcratmg 11censes IP2 would contmue to operate
from September 701 3 untr] September 20’%3 and IP3 w111 contmue to operate from December
2015 until December 203< The ooeratlon of IP2 and IP3 durmg the extended operatmg perlod
will d1rect1y affect ,hortnose sturgeon due fo 1mp'ngement at mtakes These 1nteractlons
constitute. “capture or collect” in the deﬁmtlon of' “take” and w111 cause mJury ‘and mortahty to
the affected mdlvrduals Based on the drstnbutron of shortnose sturgeon in the action area and
mformatlon avallable on hi stonc mteractlons between shortnose sturgeon and the IP fac111ty,
NMFS has est1mated that the proposed actlon wrll result in the 1mp1ngement of up to 104
shortnose sturgeon at IP2 and 58 shortnose sturgeon at IP3 durmg the 20 -year extended operating
period. All of these sturgeon are expected to die, 1mmed1ately or later as a result of interactions
with the facility. As explained in the “Effects of the Action” section, effects of the facility on
shortnose sturgeon-also include effects on distribution due to the thermal plume as well as effects
to prey items; however NMF@ does not ant1 crpate or exempt any, take. of shortnose sturgeon due
to effeets to.prey, 1tems or due to exposure 1o the thermal plume. ThlS ITS exempts the followmg
take: e S

A tota] of 104, sbortnose sturgeon ( de ador alive) irnpinged at Unit 2 du_ring the period .
September 28,2013 — September 28, 2033 _ . o

A total of 58 shortnose sturgeon (dead or alive) 1mp1nged at Umt 3 durmg the perlod
December 12, 2015 — December 12, 2035. e S oo

The Sectlon 9 pI‘OhlblthI‘lS agamst take apply to ]1ve 1nd1v1duals as well as to dead spec1mens and
their parts. NMFS .recognizes that shortnose sturgeon that have been kllled prior to 1mp1ngement
at the IP. facility may become 1mp1n9ed on the mtakes at IP2 and IP3 and that some number of |
dead. shortnose sturgeon taken at the facrhty may not necessanly have been k111ed by the o
operation of the facility itseif. Due to the dlfﬁculty in determining the.cause of death of
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shortnose sturgeon found dead at the intakes and the lack of past necropsy reSults that would
allow NMFS to'better assess thé likely ¢ause of death of impinged shortnose stlirgeon;the -
aforementioned anticipated level of take includes shortnose sturgeon that may have been dead
prior to impingement on the IP intakes. In the’ accompanymg Opinion, NMFS determmed that
this level of ant1c1pated take is not likely to resilt in Jeopardy to shortnose sturgeon ot

L O SR ?..f{-r-,:.u(..:'.-.!-h e o H Cao o donp

Reasonable andPrudent Médsures'’ b7 e DT e w e et b i

In order to effectively'meonitor the éffects of this action; it'is necessary to ‘monitér the intakes to
document the amount of iricidental take and to'examine the shortnose sturgeon that‘are impinged
at the facility:: Moniteringprovides information-on'the chiaracteristics of the shortnose sturgeon
encountered and mdy provide-data whichiwill help develop mote'effective sheasures to ‘avoid
future interactions with listed species. Any live sturgeon are to be released back into the river,
away from the intakes and thermal plume. These RPMs and their implementing terms and
conditions apply to both the license to be issued for the contmued operatlon of IP Unit 2 and the
license to be issued for'the codtm’ued 'operatron of Pt 332 ‘ e,

CUMETRES P TR NE TR S T PR I PRI SO TR I TR TR [P P P SO LI -..‘..':;.-“
Reasonable and Prudent Méasures” R A I P I AT AT o HE T IS IR TRRE RS
NMES believes the followmg reasonable and prudent measures are necessary or appropnate for
NRC‘and thie applicant} Entergy, to mlmmlze and honifor 1mpacts of fcidental také'of
endangeredshortnose sturgeon Lt GG R GG GO0 e Sl a2

Libd 0T s T B L e .':.-l HERA NS, ’J' Jl‘\ A SN

1. A prOgram to'monitor the 1nc1den'fal ‘fake'of shortnose sturgeon P4t the ip2 and 'IP3 intakes
must be‘developed, approved by'NMFS and 1mp1emented‘ A T s

N P R TP S IR T TRV P

3. All live shortnose sturgeon rst be released back mto the Hudson Rlver at a‘n appropnate
location away from €11e mtafces arfd thermal pl.ume that mmlmlzes 'the addltlona‘f nsk of

FIRRV RIS v T
death or injury. ,.“;. - ors em . o Dty v
. R S S “ i nn [RCARILD PRIV LPF R ) :

4. Any dead shortnose sturgeon must be tr sferred to NMFS or'4n approprlately permltted
research fac111ty NMFS wfll 1dent1fy so that a necropsy can be underta](en .to attempt to
determine the causé of dedth: iR Fre s bt

5. All shortriose sturgeon 1mp1ngements assocrated with' the Ind1an Pdmt faclhty and any
. shortnose sturgeon srghtmgs 1n the actlon area must be reported to NMFS '

.4". L R T W

Terms and Conditions
In order to be exempt from prohibitions of sectlon 9 of the ESA, Entergy must comply with, and
NRC must énisure through enforceable ‘térms of the renewed license that Entergy does comply
with, the followmg tefms and COl’ldlthl’lS of the Incrdental Take Stitement, which 1mp1ement the
reasonable and prudent measures descrlbed above and otitline requlred reportmg/momtormg
requlrements These terms and condrtlons are non d1scret10nary Any takmg that is 1n '

.....

cons1dered a proh1b1ted takmg of the spec1es concemed."" ESA Sectlon 7(0)(2j ) Due to the

J\\. .
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difficulty in visually distinguishing shortnose sturgeon from other sturgeon, the terms and
conditions below.refer to-“shortnose sturgeon or fish that might be shortnose.sturgeon.”
R I PR S ” o SRR TR A T A S LU R S
1.:.To implement RPM #1, Entergy must implement throughout the term of the renewed
license an endangered species monitoring plan that has been.approved by NMFS and that
contains the following components: (a) the intake trash bars must be monitored with a
method and on a schedule that ensures detection and timely release. of any shortnose
- .sturgecn or fish that might be shortnose sturgeon impinged, on the trash bars; (b) the
. .- Ristroph screens must be monitered with a method and on a schedule:that ensures .
- detection and timely relzase of any shortnose sturgeon or fish-that might be shortnose
,. sturgeon thatpass through the trash bars and zre, r_fnp‘rnged‘_on,the,_scree_ns. I TN

)

TR R O N A3 10 (513 PR L S R A D P
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2. To implement RPM #2, Entergy ; “n»stwnsure »that any hve sbortno e; sturgeon or ﬁsh that
might be shortnose sturgeon are returned te the river away from the intakes and the

thermal plume, following complete documentatron of the eyent... ;.\,-.-/-\ L s

3. 6 To 1mplement RPM #3 E ntergv‘ must ensure that any dead specrmens or body parts of -
shortnose sturgeon or fish that might be sturgeon are photographed measured and ..
preserved (refrigerate or freeze) and discuss disposal procedures with NMFS. NMES

. - may-request that the speclmen be transferred to NMFS or to an appropriately permitted
researcher so that a necropsy may be conducted The form 1ncluded as Appendix I must
be completed and submitted to NMFS as noted above

.. 4. To implement RPM #4, if any live or dead shortnose sturgeon or fish that might be
R .shortnose sturgeon are taken at. ‘IPZ or IP3 Entergv must notlfy the NMFS Endangered
" upec1es 'Coordinator at 978-381-0208 1mmed1ately ‘Arincident report (Appendix I) must
also he completed by plant personnel and sent to the NMFS Section 7 Coordinator via
... FAX (978-281-9394) within 24 hours of the take. Every shortnose sturgeon, or fish that
) 'mrght bu a shortnose sturgeon must be photographed Intormatlon in Appendix II will
assist in identification of a shortnose sturgeon or fish that rrught be a shortnose sturgeon.

5. Toi 1mp1ement RPM #2, Entergy must notify NMFS when the facility reaclies 50% of the
' ‘1nc1dcnta1 take level for shortnose sturgeon At that t1me NMFS w111 determine 1f

it

structures or if additional monitoring is necessary. e
6, To 1mp1ement RPM #4 Entergy must submit 2 an annual report of 1ncrdenta1 takes to |
: Take Statement any necropsy reports that were, prov1ded to Enteréy 1n01denta1 take
reports, photographs a record of all srghtlngs of shortnose sturgeon or fish that mlght be’
a shortnose sturgeon, in the v1c1n1tv of Indtan Pomt and a 'record of when mspectrons of
the mtake trash bars were condur‘ted for the 24 hours prlor to the take The annual report
must also 1dent1fy any potentral measures to reduce shortnose sturgeon 1mpmgement

injury, and mortality at the intake structures. At the time the report is submitted, NMFS
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will supply NR€' and Entergy ‘With any information-on changes to reporting requ1rements
(i.e., staff changes; phone or fax'numbers, e-mail addresses) for the coming year: -

7. To implement RPM #4, Entergy must ensure that fin clips are taken (according tothe - -
procedure outlined in-Appendix: HI) of any dead shortnose sturgeon or dead fish that-
m1ght be shortnose sturgeon, and- that the- ﬁn chps are sent t6 NMFS for' genetic-analysis .

. I . . “
ER SR SR SO AP (9 ‘l\r,',_..'-.,]:« SV Y B G Yy s

The reasonable and prudent measures; with their 1mplement1ng terms and.conditions, are r:
designed to minimize and monitor the impact of incidental take that might .otherwise result: from
the proposed. action.. Specifically; these RPMs and. Terms and Conditions-will ensure that
Entergy monitors the intakes in a way-that ‘allows.for the detection; of any impinged shortnose
sturgeon and implements measures to reduce the potential of mortality for any shortnose sturgeon
1mp1nged at Ind1an Point, to report e}ll 1nteraft1ons to NMFS and to provide information on the
likely cause of dea,th of any’ shortnose Sturgeon 1mp1nged at the fac111ty The d1scuss1on below
explains why each of these'RPM's and Térms and Conditions are necessary or appropnate to -
minimize or monitor the level of incidental take assocratqd with the pr,pposed action., ; The BPMS

and terms and cond1t1onsmvolve only a mmo;r change to e proposed actlon R

RN
VRIS PR

l-‘l‘(
.......

RPM #1 and Term and Cond1t10n #l arare necessary and appropnate hecause they are e
specrﬁcally desrgne fo ensure that all approprlate measures are carne,d out to momtor t'he .
incidental take of shortnose sturgeon at Indian Pomt An effect1ve mon1tor1n plan is essent1a1 to
allow NRC and Entergy to fulfill the requ1rement to momtor the actual level of 1nc1dental take
assocrated W1th the operat1on of Indran Pomt and to allow lNMFS and NRC to determlne 1f the
level of 1nc1dental take is, ever exceeded These reqmrements are also essent1al for determmmg ,
whether the death was related to the operat1on of ‘the fac111ty These cond1t1ons ensure that the
potential for détection of shortnose sturgeon at the intakes is maxifized and that any shortnose
sturgeon removed from the water are done so in a manner that minimizes the potential for further

injury.

RPM#2 and Term and Condition #2 are necessary and appropriate to ensure that any shortnose
sturgeon that survive impingement is given the maximum probability of remaining alive and not
suffering additional injury or subsequent mortality through inappropriate handling or release near
the intakes.

RPM #3 and Terms and Conditions #3 are necessary and appropriate to ensure the proper
handling and documentation of any shortnose sturgeon removed from the intakes that are dead or
die while in Entergy custody. This is essential for monitoring the level of incidental take
associated with the proposed action and in determining whether the death was related to the
operation. of the facility.

RPM#4 and Term and Condition #4-7 are necessary and appropriate to ensure the proper
handling and documentation of any interactions with listed species as well as the prompt

reporting of these interactions to NMFS.

CONSERVATION RECOMMENDATIONS
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In addition,to.Section-7(a)(2), which requires agencies to ensure. that all proiects will not -
jeopardize the centinued existence of listed species, Section 7(a)(1) of the ESA.places a ,
responsibility on all federal agencies to “utilize their 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 cr.avoid adverse effects of a
proposed action on listed species or critical habitat, to help implement recovery plans, or to
develop information. -As such, NMFS recommends that the NRC consider the followmg

Conservation Recommendations: .+ . T g G
1. The NRC sheuld suppert tissue analysls of dead shortnose sturgeon: removed from the

- Jndian Porr\t lntakes to aeterrnmr’ contaminantloads. w2 . coneana un e

Vol . I et F T S | foe P
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2 The NRC should support in- Water assessment abundanr‘e and dlstrlbutton surveys for
' shortnose sturgeon 1n the Hudson Rrver and Haverstraw Bay spe01ﬁcally o

REINIT[ATION OF C()N SULTATION
This concludes formal consultation or the continued operatlon of IP2 and IP3 ror an ‘additional
20 years pursuant to a license proposed for issuance by NRC. As provided in 50 CFR §402.16,
reinitiation of formal consultatron is requlred where dlscrctlonary federal agency 1nvolvement or
control over the actlon has bcen retamed (or 1s authorlzed by law) and if: (1) the. amount or extent
of taklng spemﬁed in the 1nc1dental take statement is exceeded (?) new 1nformat10n reveals
effects. ot the actlon that mav not have been prev1ously con51dered (3) the 1dent1ﬁed actron 1s
subsequently modlﬁed 1n a manner that causes an etfect to hsted spec1es or (4) a new specws is
listed ¢ or cntlcal habxtat desrgnated that may be affected by the 1dent1ﬁed actron Ir mstances
where the amount or extent ‘of 1n01denta1 take 1s exceeded Sectlon 7 consultatlon must be
re1n1t1ated 1mmed1ately o

O P T s
LR R PR Pyt
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Appendix I
Incident Report Shortnose Sturgeon Take — Indian Point

Photographs should be taken and the following information should be collected from all sturgeon (alive
and dead) found in association with the Indian Point intakes. Please submit all necropsy results
(including sex and stomach contents) to NMF'S upon receipt.

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

Species Identification (Key atiached):

Site of Impingement (Unit 2 or 3, CWS or DWS, Bay #, etc.):

Date animai observed: Time animal observed:
Date animal collected: Time animal collected:

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

Date and time of last inspection of intakes:
Water temperature (°C) 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 houss previous to
observation: :

Sturgeon Information:
Species

Fork length (or total length) Weight

Condition of specimen/description of animal

Fish Decomposed: NO SLIGHTLY MODERATELY SEVERELY
Fish tagged: YES / NO Please record all tag numbers. Tag #

Photograph attached: YES / NO
(please label species, date, geographic site and vessel name on back of photograph)
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Description of fish condition:
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Appendix II

Distinguishing Characteristics of Atlantic and Shor;’tnose Sturgeon g

Interorbital wi

Identification Key for Sturgeon Found in Northeast U.S. Waters

/ ox3
/ Mouth width
.-'/

AR
i

SHORTNOSE .

Y
"t

i

Characteristic

Atlantic Sturgeon, Acipenser oxyriiibhus

Shq"rtnose Sturgeon, Acipenser brevirostrum

Maximum length

> 9 feet/ 274 cm." (_v

[ 4 feet/ 122 cm

Mouth

Foothall shaped and small. Width inside lips < 55% of
bony interorbital width

iWide.‘and oval in shape. Width inside lips > 62% of
bony interorbital width

*Pre-anal plates

Paired plates posterior to the recturh & anterior to the

1-3 pre-anal plates almost always occurring as median

anal fin. PR *. structures (occurring singly)
Plates along the Rhombic, bony plates found along the lateral base of = No plates along the base of anal fin
anal fin: the anal fin (see diagram below) - ',
Habitat/Range Anadromous; spawn in freshwater but primarily leada |i* Freshwater amphidromous; found primarily in fresh

marine existence

water but does make some coastal migrations

* From Vecsei and Peterson, 2004
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APPENDIX II1

Procedure for obtaining fin clips from sturgeon for genetic analysis

Obtaining Sample
1. Wash hands and use disposable gloves Ensure that any knife, scalpel or scissors used
~ for sampling has been thoroughly cleaned and wiped with alcohol to minimize the
risk of contamination.

2. For any sturgeon, after the specimen has been measured and photographed, take a
one-cm square clip from the pelvic fin.

3. Each fin clip should be placed into a vial of 95% non-denatured ethanol and the vial
should be labeled with the species name, date, name of project and the fork length and
total length of the fish along with a note identifying the fish to the appropriate
observer report. All vials should be sealed with a lid and further secured with tape
Please use permanent marker and cover any markings with tape to minimize the
chance of smearing or erasure.

Storage of Sample
1. If possible, place the vial on ice for the first 24 hours. If ice is not available, please
refrigerate the vial. Send as soon as possible as instructed below.

Sending of Sample
1. Vials should be placed into Ziploc or similar resealable plastic bags. Vials should be
then wrapped in bubble wrap or newspaper (to prevent breakage) and sent to:

Julie Carter
NOAA/NOS — Marine Forensics
219 Fort Johnson Road

Charleston, SC 29412-9110
Phone: 843-762-8547

a. Prior to sending the sample, contact Russ Bohl at NMFS Northeast Regional

Office (978-282-8493) to report that a sample is being sent and to discuss
proper shipping procedures.
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