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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of :
Docket Nos. 50-272

PUBLIC SERVICE ELECTRIC & GAS 50-311
COMPANY, et al. 50-354
(Salem Nuclear Generating Station, 50-355

Units 1 and 2, Hope Creek Generating (2.206)

Station, Units 1 and 2)

—? e e e e e e

DIRECTOR'S DECISION UNDER 10 CFR 2.206

By petitions déted October 18, 1979, Mr. and Mrs. A]frea Coleman,
requested, pursuant to 10 CFR 2.206 of the Commission's reaqulations, that
a show cause order be issued to Public Service Electric and Gas Company, et al.
(hereinafter the "licensee") to suspend or revoke the operating license
for Salem Nuclear Generating Station, Unit 1 and the construction permits
for Salem Unit 2 and Hope Creek Generating Station, Units 1 and 2, and

stay issuance of the operating Ticense for Salem Unit 2. Notice of receipt

of the Colemans' petition was published in the Federal Register, 44 FR
67253 (November 23, 1979). |

The basis for the Colemans' request is the assertion that previous
findings made by the NRC in the Final Environmental Impact Statements for
Salem, Units 1 and 2 and Hope Creek, Units 1 and 2 Y do not fulfill
the Commission's resﬁonsibi]ities under the Endangered Specieé Act of

1973, as amended.'g/

1/ Final Environmental Impact Statement for Salem Nuclear Generating

Station, Unit No. 1 and No. 2, Docket No. 50-272 and 50-311, ‘April, 1973.
Final Environmental Impact Statement, Hope Creek Nuclear Generating
Station, Unit No. 1 and No. 2, Docket No.-50-354 and 50-355, February 1974.

2/ 16 U.S.C. §1531 et seq. (1979), amended P. L. 96-159, 93 Stat. 1225
(December 26, 1979).
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Specifically, they allege that the fact that two specimens of Acipenser

brevirostrum LeSueur, the shortnose sturgeon, an endangered species designated

under 16 U.S.C.A. §1533, were found by the Licensee on the intake trash bars
‘and screens of Salem Unit 1, constitutes a "taking" in violation of the
Endangered Species Act. The Colemans contend that the ﬁshortnose
sturgeon is being impinged or is highly susceptible to impingement on
the Circulating Water System (CWS) traveling screens and the Service
Water System (SWS) traveling screens at the Artificial Island site."
Petitions at 5. Because the NRC has ﬁot taken any specific action,
such as requiring protective measures to be implemented, the NRC has
not taken adequate ﬁeasures "to protect, guarantee and insure that
no adverse action shall jeopardize the continued existence of any
endangered, threatened or of special concern species." Petitions at 5.
For the reasons set forth below, the requests of the Colemans are

denied.

Section 7(a) of the Endangered Species Act provides that

A1l other Federal agencies shall, in consultation with and

with the assistance of the Secretary, utilize their authorities

in furtherance of the purposes of this chapter by carrying out
programs for the conservation of endangered species and threatened
species listed pursuant to section 1533 of this title. Each
Federal agency shall, in consultation with and with the assistance
of the Secretary, insure that any action authorized, funded or
carried out by such agency ....is not 1ikely to-jeopardize the
continued existence of any endangered species or threatened species
or result in the destruction or adverse modification of habitat

of such species which is determined by the Secretary, after
consultation as appropriate with affected States to be critical,
unless such agency has been granted an exemption for such action
by the Committee pursuant to subsection (h) of this section.

16 U.S.C. §1536.
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Following receipt of the Co]emansf petitions, the Commission staff began
informal discussions with the National Marine Fisheries Service, National
Oceanic and Atmospheric Administration (hereinafter NMFS) on fhe effects
of operation of Salem Unit 1 and the construction and operation of Salem
2 and Hope Creek Units 1 and 2 on the endangered species, the shortnose
stUrgeon.g/ Two specimens of shortnose sturgeen had been found at' the
Salem Unit'l facility. On January 12, 1978, one specimen, already dead,
was co]]ected from the trash bars at the Salem Unit 1 intake structure.
On June 26, 1978; a second specimen was recovered from the screen wash
water at the plant. It was in poor physiological eondition and sub-
sequently died despite attempts to resuecitate_iﬁ in a flowing ambient
water bath. |

On October 31, 1979, the NRC requested formal consu]tation&/

with .
NMFS to determine "whether construcfion and~operatiqn'of Salem 2 and
Hope Creek 1 and.2 and long-term continued qperation of Salem 1 end their
assoeiated intake structures would jeopardize the continued existence of
this endangered species or resu1t in the destruct1on or m0d1f1cat1on of
any critical habitat of this species." See Enclosure 1.

NMFS, on December 7, 1979,_rendered a Threshole Exam{natibn-and
Bio]ogical’Opinfon_for Salem 1, conc]udihg that contihuatfdn of the_existing
watef intake acfivities at Sa]em Unit 1 was notllike1y to jeopardize

the continued existence of the shortnose sturgeon, nor to destroy or

3/ Because the shortnose sturgeon is considered to be an anadromous fish ,

‘protection of the species is under the Jur1sd1ct1on of the Nat1ona]
Marine Fisheries Service.
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adversely-affect. habitat that may be critical to the shortnose sturgeon, -

Based on this finding by the National Marine Fisheries Service, the
Director of Nuclear Reactor Regu]afion concluded that there would be no
adverse effect on the continued existence of the shortnose sturgeon in
the Delaware River due to long-term operation of Salem Unit 1. Consequently,
that part of the Colemans' petitions which requested the suspension or
revocation of the Salem Unit 1 operating license was denied in a Director's
Decision issued February 7, 1980. 45 FR 9842 (February 13, 1980).

In its Threshold Examination and Biological Opinion, however, NMFS
indicated that insufficient information existed to make a determination
for Salem 2 and Hope Creek 1 and 2. Therefore, the NRC staff prepared
a biological assessment of the impact due to construction and operation
of Hope Creek 1 and 2, the continued operation of Salem Unit 1 and the
future operation of Salem Unit 2 on the shortnose sturgeon.§/ A.copy is
attached and hereby incorporated by reference. (See Enclosure 2).

The biological assessment includes a description of the Artificial
Island site and the intake and discharge systems for each of the four
units existing or under construction at the site. The 1ife history of
the shortnose sturgeon is examined, including its spawning and early
1ife history, its migratory movements, its food habits, its hardiness
and susceptibility to capture. The hisfory of the shortnose sturgeon
in the Delaware River Estuary is also presented. Finally, potential impacts

from construction and operation, e.g., entrainment, impingement, acute

5/ Assessment of the Impacts of the Salem and Hope Creek Stations on
Shortnose Sturgeon, Acipenser brevirostrum LeSueur. Masnik, M. T. and
Wilson, J. H. (Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington, D. C.) March 5, 1980.
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. thermal effects, chronic thermal effects, biocides, plume entrainment
effects, gas bubble disease and coldshock are examined. Based on this
extensive evaluation, the NRC staff has concluded that the continued
operation of Sa1em Unit 1, the future operation of Salem Unit 2 and the
construction and operation of Hope Creek Units 1 and 2 will not jeopardize

the continued existence of the shortnose sturgeon.

IT
By letter dated March 14, 1980, the NRC staff submitted its bib]ogica]
assessment to NMFS, setting forth its conclusions and stating that it
believed that the information contained therein now provided an adequate
basis for NMFS to resolve any concerns for adverse impact on shortnose
sturgeon from the Salem and Hope Creek Stations.éj (See Enclosure 3).
‘ On April 15, 1980, the NMFS issued a biological opinion on the NRC
biological assessment. The NMFS opinion concludes:that the operation of
'Salem Nuclear Station, Unit 1 and the construction and operation of Salem
Unit 2 and Hope Creek Nuclear Station Units 1 and 2 as described in the NRC =
assessment are not likely to jeopardize the continued existence of the
shortnose sturgeon in the Delaware River, nor are they likely to destroy
or adversely affect habitat that may be critical to the shortnose sturgeon

in the Delaware River. NMFS Opinion at 5 - 6. A copy is attached and hereby
incorporated by reference..(See Enclosure 4).

On the basis of the information set forth in the NRC Staff's
Biological Assessment of the shortnose sturgeon and the conclusions stated
by the National Marine Fisheries Service, I have determined that the
continued operation of Salem Unit'1, the future operation of Salem Unit

. 2 and the construction and operation of Hope Creek Units 1 and 2 are not

6/ By letter dated March 14, 1980, copies of the Staff's Biological
Assessment were also provided to Mr. and Mrs. Coleman.
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1y’to jeopardize the cohtinued existence of Acipenser brevirostrum -

'7/”

eur, the shortnose stUrgeon' a'federa11y recognizedvendangered‘épecies.-—
equent]y, the Co]emans requests are den1ed

‘A copy of this dec1s1on w111 be p1aced in the Comm1ss1on S Pub11c

| ~ Document Room at 1717 H Street, N.w., Washjngton, D.C. 20555 and the ]oca]

pub]
2 an
the

A co

1ctdocument room fbr»the'3a1em Nuclear Generating Station, Units: 1 and
d'Hope Creek'NucTear’Geheratthg'Station Units 1 and 2' 1ocated at
Sa]em Free Public. L1brary, 112 West Broadway, Sa]em New Jersey 08079

py of this dec1s1on w111 a]so be f11ed w1th the Secretary of the

‘fComm1ss1on for 1ts rev1ew in accordance w1th 10 CFR 2 206(c) df the ;

Comm1ss1on s regu]at1ons

: ,;dec1

: ythe

' L~Date

As prov1ded in 10 CFR 2. 206( } of the Comm1ss1on S regu]at1ons, this

s1on w111 const1tute the f1na1 act1on of the Conm1ss1on 20 - days after h
date of 1ssuance, un]ess the Comn1ss1on on 1ts own mot1on 1nst1tutes [:"‘
the rev1ew of this dec1s1on w1th1n that t1me ‘ 2
‘ | FOR THE NUCLEAR REGULATORY COMMISSION
- Harold R. Denton, Director
' Offjce of Nuclear Reactor. Regu]at1on
d at Bethesda, Mary]and | '
th1s,es/day of Apr11 1980.
1Enc]osures S
1. NRC Letter of 10/31/79 o
- 2. - NRC Staff Biological Assessment
oo on the Shortnose Sturgeon
- 3. NRC Letter of 3/14/80
‘4, NMFS Consultation.Opinion'
7/ ‘Whether or not the 1nc1denta1 impingement of the. two shortnose sturgeon

at the Salem Unit 1 facility constituted a violation of the Endangered
Species Act is a question which Ties outside ‘the purview of this agency.

- See 16 U.S.C. 1540(a) - (e) (1979). The NRC's. obligation under the Act
- is to insure, in consultation with and with the assistance of the Secretary
- that action author1zed by NRC is not Tikely to. jeopardize the continued

ex1stence of an endangered spec1es ‘That has been done in this :case.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

0CT 31 K73

Docket Nos. 50-272, 50-311,

50-354, 50-355

Mr. William Gordon

Regional Director

National Marine Fisheries Service .

National Oceanic and Atmospheric
Administration

14 ETm Street

Gloucester, Massachusetts 01930

Dear Mr. Gordon:

This constitutes a formal request for consultation with the National Marine
Fisheries Service in compliance with Section 7 of the Endangered Species Act,
Public Law 93-205, as amended by Public Law 95-632, in the matter of the
effects of operation of Salem Nuclear Generating Station, Unit 1, and the
construction and operation of Salem Nuclear Generating Station, Unit 2, and
Hope Creek Nuclear Generating Station, Units 1 and 2, on the endangered species
Acipenser brevirostrum, shortnose sturgeon, resident in the Delaware River and
estuary.

During January and June of 1978, Public Service Electric and Gas Company (the
licensee) collected two specimens of Acipenser brevirostrum in the cooling
water intake at Salem 1. The identification of these specimens was confirmed
by W. Dovel, a recognized expert on shortnose sturgeon, and the specimens are
being retained by the Delaware Division of Fish and Wildlife. In July of -
1979, the licensee's consultants, Ichthyological Associates, collected a third
specimen in their far-field monitaring program which they subsequently released
unharmed to the river. According to available written records, as many as
thirty-seven other specimens of shortnose sturgeon have been collected from

the Delaware since 1954, thirty-five of these since 1969. In view of the
number of recent reports, we believe that a reproducing population of shortnose
sturgeon does exist in the Delaware River. In addition, we have performed a
preliminary assessment of the operation of this plant to serve as the technical

basis for allowing continued operation during this consultation.

In accordance with the Endangered Species Act, your consultation is required
in determining whether construction and operation of Salem 2 and Hope Creek
1 and 2 and long~term continued operation of Salem 1 and their associated
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intake structures would jeopardize the continuéd existence of this endangered

species or result in the destruction or modification of any critical habitat of
this species. Thus, we would appreciate your assistance in this matter and, in
particular, an opinior on whether the actions of this agency jeopardize the
continued existence ¢/ the shortnose sturgeon in the Delaware River, The NRC
contact for tihis matter is James HWilson, Environmental Specialists Rranch, who
may be reached by telephone on 301-492-7330, .

Sincerely,

s/

Wm. H. Regan, Jr., Acting Assistant Director
for Environmental Projects and Technology
Division of Site Safety and
Environmental Analysis

cc: J., Horales-Sanchez, EPA
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MAR 14 1360

Docket Nos. 50-311,
50-354 and 355

Mr. Allen E. Peterson, r.

Director, HE Region

Mational Marine Fisheries Servica

ilational Oceanic and Atmospheric
Administration

Federal Building, 14 Elm Street

Gloycester, HA 01930

Dear Hr. Peterson:

In response to the letter of December 7, 1879, from Mr. Terry L. Laitzell,
the staff of the MHuclear Regulatcry Commission nas obtained additional
information on the shortncse sturgeon in the Delaware River. Ye have
examined the available information on the site and vicinity of the Salem
and Hope Creek fluclear Generating Stations and evaluated the impacts of
construction and operation of these stations on the shortnose sturgeon.

The details of the information we have considered and the findings and
conclusions of our review are set forth in the report forwarded with this
letter, "Assessment of the Impacts of the Salem and Hope Craek Stations

on Shortnose Sturgeon, Acipenser brevirostrum Losueur," March 3, 1830,
(Enclosura 1). The overall conclusion we have reached is that the continued
operation of Salam Unit 1, tna future operation of Salem Unit 2, and the
completien of construction and subsequent operation of Hope Creek Units

1 and 2 will not jeopardize the continued existence of the shertnose-sturgeon
in the Delaware River.

The Environmental Protection Agency has joined with HRC in its consultation
with #MFS and has agreed that HRC will act as Tead agency (EPA letter

dated January 9, 1980, Enclosure 2). EPA has concurred in the HRC conclusion
notad -above (EPA letter dated March 5, 19380, Enclosure 3).

Ye believe that our assessment provides an adequate basis for resolvinag any
concern for adverse impact on shortnose sturgeon from the Salem and

Hope Creek Stations and for proceeding without addressing this matter furtner
in reaching decisions on the licensing at Salem Unit 2 and Hopne Creek,

Units 1 and 2. UWe will, reinstitute appropriate consultation if new
information becomes available on impacts of the Salem and Hope Creek

Stations on shortnose sturgeon or their habitat or if modifications are

made in the desiqn or activities at either station which are likely to

affect this species. Our Ticensing decisions (one of which is irminent
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for Salem Unit 2) will not foreclose considerations of appropriate

modifications or alternatives if need for such should arise in the
future.

We feal our assessments will allow you to complete your consultation
with us on these facilities. e tlelcome any comments you may have on

he enclosed assessment and its conclusions. We appreciate the assistance
you have provided in these consultations and look forward to continued

coonaratdon. .

Sincerely,
~a. 3f

ey VMY .Reg‘:“" :

arigins! signed & A

2. H. Regan, Jr., Acting Assistant
Director for Cnvironmental Projects

Division of Site Safety and

Environmental Analysis .

Enclosuras:

1. "Assessment of the Impacis of the
Salem and Hone Cresgk Stations
on Shortnose Sturgeon,
Acipensarbbrevirostrun Lasueur,
Harch 5, 1920.

. EPA 1tr to KRC dtd 1/9/30

. EPA 1tr to HRC dtd 3/5/80

(V5 pV]

cc (w encl): Terry L. Leitzell, HHFS
(v encl 1): J. Morales-Sanchez, EPA




UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Washington, D.C. 20235

APR 15 1980 ' F/NER62 : DWB

Mr. William H. Regan

Acting Assistant Director for Environmental
Projects

Division of Site Safety and Environmental
Analysis

Nuclear Regulatory Commission -

Washington, D.C. 20555

Dear Mr. Regan:

This is in response to the biological assessment forwarded to the National
Marine Fisheries Service, Northeast Regional Director on March 14, 1980, in
accordance with Section 7 of the Endangered Species Act of 1973, as amended.
The biological assessment submitted by your agency, in joint consultation with
the Environmental Protection Agency, is recognized as part of an ongoing
consultation process initiated by you on October 29, 1979.

Enclosed is our biological opinion required under Section 7 in response to
your biological assessment of the impacts of the continued operation of the Salem
Nuclear Generating Station, Unit 1; the future operation of the Salem Nuclear
Generating Station, Unit 2; and the completion of construction and subsequent
operation of the Hope Creek Nuclear Generating Station, Units 1 and 2 on the
endangered shortnose sturgeon (Acipenser brevirostrum) in the Delaware River and
habitat critical to it. This biological opinion is written to supplement and
amend our December 7, 1979, initial opinion made on the operation of the Salem
Nuclear Generating Station, Unit 1. This biological opinion states that the
activities identified above are not likely to jeopardize the continued existence
of shortnose sturgeon in the Delaware River, nor are they likely to destroy or
adversely affect habitat that may be critical to shortnose sturgeon in the Delaware
River.

This opinion is contingent upon the completion ‘of the monitoring program
required by the Environmental Protection Agency and the continued operation and
maintenance of the fish screening and fish return systems either in use or proposed
to be used on the intake structures. Furthermore, the Nuclear Regulatory Commission
must reinitiate consultation if new information becomes available indicating a real
or potential adverse impact to shortnose sturgeon from the construction or operation
of these four units, or if modifications are made to the operation of the units
which are likely to affect this species.

We look forward to continued cooperation in.future consultations.
Sincerely yours,
ol Pt
Terry Leifzell
Assis t Administrator

for Fisheries .

Enclosure

ENCLOSURE 4
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Mr. Julio Morales-Sanchez
Director, Enforcement Division.

Environmental Protection Agency -

26 Federal Plaza
New York, New York 10007




ENDANGERED SPECIES ACT OF 1973
(As Amended)
Section 7 Consultation - Biological Opinion
Agency: Nuclear Regulatory Commission as lead agency in joint consultation with the
®
Environmental Protection Agency.
Activity: Continued operation of the Salem Nuclear Generating Station, Unit 1; the

future operation of the Salem Nuclear Generating Station, Unit 2; and

the completion of construction and subsequent operation of the Hope Creek

Nuclear Generating Station, Units 1 and 2 at Artificial Island on the

eastern shore of the Delaware River in New Jersey.

Consultation Conducted By: Environmental Assessment Branch, Northeast Region,

National Marine Fisheries Service (NMFS).

Summary of Consultation:

This is part of an on-going Endangered Species Act, Section 7 consultation
process initiated by the Nuclear Regulatory Commission (NRC) on October 29, 1979.
The initial NRC consultation resulted in a December 7, 1979, NMFS biological opinion
. which stated that the existing once-through water intake system at the Salem
Nuclear Generating Station, Unit 1 (SNGS 1), was not likely to jeopardize the

continued existence of shortnose sturgeon (Acipenser brevirostrum) in the Delaware

River. However, the biological opinion also stated_that there was insufficient
information provided for NMFS to make a biological opinion regarding the combined
impact of SNGS 1, Salem Nuclear Generating Station, Unit 2 (SNGS 2), and Hope Creek
Nuclear Generating Station, Units 1 and 2 (HCNGS 1 and HCNGS 2). Further consultation
was required.

The Environmental Protection Agency (EPA) joined NRC in the extended consultation
with NMFS on Januafy 9, 1980. The present biological opinion is in response to the
joint NRC/EPA biological assessment transmitted to NMFS on March 14, 1980, and
supplements and amends the enclosed initial opinion made on SNGS 1 on December 7,
1979.

. We have reviewed the biological assessment provided by NRC and EPA, as well as

other information forwarded to us by Public Sexrvice Electric and Gas Company at our




request following a January 7, 1980, meeting with EPA. We have also reviewed
information in the scientific literature and discussed the matter with scientists
active in shortnose sturgeon research.

The NMFS ﬁas concluded that the biologicai assessment was based on the best
scientific and commercial data available. We believe that, with few exceptions,
the report represents a realistic assessment of the impact of construction and
" operation of the the four nuclear plants on shortnose sturgeon in the Delaware River,
although many conclusions presented therein are.a result of extrapolations from
data collected in other river systems rather than specific.sturgeon data collected
from the Delgware River. We conclude that the combined impact of the continued
operation of SNGS 1, the future operation of SNGS 2, and the completion of
construction and subsequént operation of HCNGS 1 and 2, is not likely to
jeopardize the continued existence of shortnose sturgeon or to destroy or adversely
modify habitat which ﬁay be critical to it.

Life History of the Shortnose Sturgeon in the Delware River

The statemenﬁs made in the initial NMFS biological opinion (enclosed) and the
March 5; 1980, NRC/EPA biological assessment, regarding the general life history
of the shortnosé sturgeon, provide an adequate synopsis for the species. Howevér,
there have been no surveys specifically designed to determine the distribution and
abundance of shortnose sturgeon in the Delaware River. The extensive fish surveys
listed in thé NRC/EPA biological assessment may not have been designed to adequately
sample the benthic environmént of the sturgeon. This problem was described in A

Review of Aquatic Sampling Programs in the Delaware River from 1958-1979 with Special

Reference to Capture of Shortnose Sturgeon, prepared by Ichthyological»Associates,
and provided to NMFS by the Public Service Electric and Gas Company. This report
indicated thaf the tow line (warp) lengths of their 4.9m bottom trawl were extended
to a 6:1 ratio (warp length to water depth) in July 1979 when their sfudy area was
~expanded to include the entire Delaware Bay; Tow line lengths on bottom trawl-

samples taken by Ichthyological Associates before that time may not have adequately
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sampled the deep river bottom areas adjacent to the plant sites at Artificiai
Island, Salem, New Jersey. In facﬁ, the only shortnose sturgeon taken by Icthyological
Associates off Artificial Island was not coliected until July 27, 1979.

We believe that extrapolations of shortnose sturgeon life history, or temporal
and spatial distribution and abundance estimétes, such as those provided in the
NRC/EPA biological assessment, must be qualified as largely unsupported by data
collected under a qualitative sturgeon sampling program in the Delaware River. We
realize that the NRC/EPA biologicai asseésment was based upon the best available
information, and that extrapolation of known shortnose sturgeon data in other river
systems ma& be the_oply realistic approach at present to identifying life his;ory
information in the Delaware River. However, we wish to make it clear in this biological
opinion that much of the Delaware River shortnose sturgeon life history information |
presented in the NRC/EPA.assessment was extrapolated either from scant data collected
on the Delaware River or from more detailed sturgeon research programs carried out
in other river systems.

_ We agree with the general life history of shortnose sturgeon in the Delaware
River as described in ﬁhe biological assessment. Shortnose stﬁrgeon spawning
grounds in the Delaware River arevprobably located in the vicinity of Scudaers
Falls; although no eggs have ever been recovered from the river. The specific
limits of the spawning grounds are unknown. Delaware River habitat utilized By
shortnose sturgeon larval and post larval sfages is also unquantifiedf

' The egg—larVal—postiiarval life histofy scenario developed in the NRC/EPA .
assessment is quite‘réasonable, but‘it must remain hypothetical until proven by
specific réséarch. We concur with the NRC/EPA statement that eﬁtrainabie size
shortnose sturgeon are not present in the Artificial Island area. : .

The Delaware River shortnose sturgeon popuiatibn estimate stated in the NRC/EPA
assessment, which was extrapolated from population density estimates from other
rivef systems,.contains too many variables toAbe of ﬁse ﬁo NMFS in shorfnose sturgeon
program management. The genefal lack ofnshorénose sturgeon recoveries both in

existing fish sampling programs and in commercial fishing incidental take records,




_makes the existence of any fish population of the size estimated in the NRC/EPA

assessment unlikely.

Impact of Plants Construction and Operation on Shortnose Sturgeon Populations

The potential impact of various construction and operational phases of SNGS
1 and 2 and HCNGS 1 and 2 are adequately discussed in the NRC/EPA biological
assessment. Wé concur with the NRC/EPA biological assessmént that construction of
HCNGS 1 and 2 will have a negligible impact on shortnose sturgeon.

We alsg égree that shortnose sturgeon eggs and larvae are unlikely to be present
at Artificial Island.' Furthermore, young-of-the-year of an entrainable size (less

“than 6 cm in length), are not known to paés downstream of the salt wedge incursion

zone which typically rémains above Artificial Island during the summer. Therefore;
the distance of the plant sites from suspected spawning and nursery grounds, combined
with the existence of vertical traveling screens at the SNGS 1 and 2 intakes, and

the proposed use of cylindrical wedge-wire or vertical traveling screens at the

HCNGS 1 and 2 intgkes designed to exclude all fish smaller than 6 cm, would effectively
preclude entrainmenf.‘

The scenario developed in the'NRC/EPA assessment regarding expected shortnose
sturgeonvdistributioﬁ and use of the_riverine hébitat immediately adjacent to the
SNGS 1 and 2 and HCNGS 1 and 2 intake structures appears reasonable. TForaging aaults
and occasional juveniles.are the only shortnose stﬁrgeon life stages expected to be
found off Artificial Island. The trash bars extending outside all intake stfuctures
are exﬁectéd to exclude individuals larger than 60 ém. The existing Ristroph
Vertical Traveling Screen Return System at the SNGS 1 and‘2 intake structures are
designed to return all fish to the river doWncurrent>of the intake structure. The
HCNGS 1 and 2 units will utilize cooling towers for the circulating water system. =
Their intake flow is estimated to be only 8% of thevflow at the SNGS 1 and 2 intakes.
The HCNGS 1 and 2 intakes will be guarded by trash bérs and éither a cylindrical
wedge—wiré drum screen system or the Ristroph Vertical Traveling Screen System
(of'perhaps both).

The NRC/EPA assessment estimates that the number of shortnose sturgeon expected
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to be impinged per year at SNGS 1 and 2 and HCNGS 1 and'2, would be 0 to 10 and
0 to 1, respectively. Surveys show that the survivability of fish impinged and
recovered from the SNGS 1 screen return system ranges from 447 for sensitive fish
to 98% for hardy species.' We concur that shortnose sturgeon can be éonsidered
a hardy species and can be expected to survive the traveling screen system with
minimum injury. We further concur with the NRC/EPA assessment that expected
impingement losses at SNGS 1 and 2 and HCNGS 1 and 2 are not likely to jeopardize
the continued existenceée of shortnose sturgeon in the Delaware River.

The NRC/EPA biological assessment included the potential impaéts of both acute
and chronic thermal discharge, biocide release, plume entrainment, gas bubble
disease, and coldshock on shortnose sturgeon resulting from all four stations'
operations. We concur with their statements that no adverse impact to shortnose
sfurgeon will result‘from these discharges.

Conclusion

We have rev%ewed the information provided us in the NRC/EPA biological assess-—
ment as well as information provided us by Public Service Eleétric and Gas Company
as requested by NMFS at a meeting with EPA on January 7, 1980. We have also
reviewed information available in published and unpublished scientific literature
and have discussed this matter with scientists currently active iﬁ shortnose
sturgeon research. We believe that all information reviewed represents the best
available scientific and commercial data. However, it should be restated that a
great deal of the information presented was extrapolated from research conducted in
other river systems. Therefore, a reassessment of potential impacﬁs may be-necessary
if future research conducted in the Delaware River significantly medifies the basis
for this opinion.

It is the opinion of NMFS that the operation of the once-through circulating
water cooling and service water intakes, and combined discharge system presently
in use for the unit at SNGS 1 and proposed to be used for the uni; at SNGS 2; and

the construction and operation of the service water intake and discharge system for

B T T ST e i
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the closed cycle/cooling tower units at HCNGS 1 and HCNGS 2; are not likely to
jeopardize the continued existence of the shortnose sturgeon, nor are they likely
to destroy or adversely affect habitat that may be critical to shortnose sturgeon

in the Delaware River. This opinion is contingent updn completion of the monitoring

program required by EPA, and the continued operation ana maintenance of the trash
bar, fish screen, and fish return systems either in use or proposed to be used on the
intake structures.

Finally, should more data become available indicating a potential or real
adverse impact on shortnose sturgeon from the construction or other activities
of these four units, or should the units' operations be modified in a way likely to

adversely impact that species, consultation must be reinitiated.

Enclosure




Distribution:

. F - without enclosure
Fx31 - without enclesure
F/MM - without enclosure
GCF -~ without enclosure
F/NER62 - without enclosure
F/NER624 - without enclosure
F/NEC - without enclosure
NRC (James Wilson) - without enclosure
EPA (Morales - Sanchez) - without enclosure
F/NER73 (Testaverde) — 4 copies - without enclosure
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Endangered Species Act

Secrion 7 Consulzation — Threshold Examination and Biological Opinion

Apency: Nuclear Regulatory Agency
—

Activity of Prograam: Cooling Water Intake of Salem Nuclear Generating

Station, Unit 1, on the Delaware River,

New Jersey.

Consultation Conducted by: Office of Marine Mammals and Endangered

Species, National Marine Fisheries Service.

Summary of Consultation:

The staff of the Nuclear Regulatory Commission (NRC) requested

informal consultation with the National Marine Fisheries Service (MMFS)

concerning existing and potential problems regarding impingement of

endangered shortnose sturgeon on the intake trash bars and screens of
the Salem Nuclear Geﬁerating Station, Unit 1.

Further interagency communications during the week of October 22-
26, 1979, led to an informal meeting on October 29, 1979, at the
Bethesda, Maryland, offices of the NRC. Present at-the meeting waré
representatives of the NMFS, NRC, Envirommental Protection Agency (EPA),
the States of Delaware and New Jersey, the Public Service Electric and
Gas Company that operates the Salem plant and its consultaats,
Ichthyological Associates, as well as members of the interested pﬁblic,
including Yr. and Mrs. Alfred C. Coleman, Pennsville, New Jersey,
petitioneers to the NRC in the matter of the continued operation of the

Salem plant. By letter dated October 31, 1979, the NRC requested a

formal consultation with the NMFS concerning the effects of the




-“q

operation of Salem Nuclear Cenerating Station, Unit 1, and the
construction and operation of Salem Nuclear Générating Station, Unit 2,
and Hope Creek Nuclear Generating Station, Units l and 2, on the
shortnoge sturgeon in the Delaware River, in accordance with regulations
promulgated under Sectiom 7 of the Endangered Species Act of 1973, as
amended.

We have ﬁot reviewed the construction and operation.phase of Salem
Unit 2 and of Hope Creek Umit 1 and Unit 2. Therefore, we cannot render
an opinion on the possible impact of thase activities on the shortnose
sturgeon in the Delaware River; However, after reviewing the
information available in published accountg, unpublished reports, as
well as that presented at the October 29, 1979 meetiné, the NMFS has

concluded that the continuation of the existing water intake activities

at Salem Unit 1 is not likely, by itself, to jeopardize the continued

‘existence of shortnose sturgeon nor destroy or adversely modify habitat

which may be critical to it.

Life History of Shortnase Sturgeon.

The shortnose sturgeon, Acipenser bravirostrum (LeSuaur, 1818),

occurs in rivers, estuaries and the sea along the east coast of North
America from the Indian River, Florida, north to the Saint John River,
New Brunswick, Canada. .In recent years reproducing pppulations have
been studied in the Altamaha River, Gedrgia, the Hudson River, New York,
the upper Connécticut River, Massachusetts, the Kennebec River, Maine,
and the Saint John River, New Brumswick, Canada. The status of other
populations elsewhere in its range is poorly understood, including that

in the Delaware River for which no quantitative population estimates are

available.




All sturgeons have an effective hydrodynamic design well suited
for their bottom—dwelling mode of existence. The body cross-sectional

outline is semicircular, with the b

r

cad flat surface being ventral. The
wide, sharp-nosed, concave snout of the juvenile shortnose sturgeoﬁ is
possibly an adapta;ioﬁ creating a depressor effect, and allows the
sturgeon to utilize currents for holding itself against the substrate,
thereby maintaining its river bottom position with only a small
expenditure of energy. The mouth is ventral and protrusible, and well
suited for benthic feeding.

Habitat preference and migratory behavior of shortnose sﬁurgeon
are influenced by latitude and the physical nature of each river system.
In northern locations the majority of the populations occur within the
influence ofvestuaries. The populations move upstream during spring and
summer to spawn and feed, while a seaward migration takes place in fall.
Southern shortnose sturgeon populations appear to enter rivers only in

.spring to spawn and then return to coastal waters for the remainder of
the year.

Juveniles spend at leaét their first year in freshwater. 1In the
Saint John River, Canada, they do not begin migratory behavior until
reaching about 45 ecm fork length (approximately 8 years).'

Growth varies greatly depending on latitude, with the fastest
growth occurring among southerm populations. In the Saint Johr River,
Canada, shortnose sturgeon attain 50 cm, 90 cm and 100 cm in fork length
after 9, 25, and 35 years of age respectively. In the Hudson River it
attains 50 cm and 90 cm after 5 and 15 years of age respectively,
vhereas in the Altamaha River, Georgia, it-attains 50 cm after 2 years

and 90 cm by 10 years of age. Maximum known age 1is 67 years for

females, but males seldom exceed 30 years of age.




Female shortnose sturgeon mature between 50 ana 60 cm fork length
and spawn for the first time between 55 and 75 cm length. Ameng
northern populations 50 percent maturity and age of first spawning
correspond with 15 and 18 years of age respectively, but for southern
populations the relative ages are 5 and 8 years. Males mature between
45 and 50 cm fork length. Among northern populations males mature about
age 10 but among southern populations maturity may occur as early as age
2. The minimum duration between spawnings of individual females is
about 3 years but males may spawn yearly or every other year. Fecundity
of females is between 40,000 and 200,000 eggs and is directly correlated.
witﬁ total weight. The sex ratio among young adults is 1:1 but this
changes to a predominance of females among fish lonéer fhan 90 cm fork
length.

Shortnose sturgeon spawn during early spring in the fresﬁwater
portions of estuaries or in fivers. Spawning is initiated at water
temperatures of 10-12°C. Eggs ére probably broadcast, and fertilization
is extermnal. Upon fertilization the eggs becomé adhesive and attach to
bottom materials. Hatching takes place in 13 days at‘IOOC{ On hatching
the larvae are about 7 mm in length, grey in célor, and demersal. Early
life history after yolk sac absorption ié poorly ﬁnown but limited
studies indicate lérvae and juveniles are demersal, remain in the deeper
parts of river channels, and seldom enter the drift component of the
river. Recent studies have éhown that mid-stream bottom current speeds
of 40-65 cm/sec caused few larvae to enter the drift. The morphology

and biology of shortnose sturgeon indicate that the species is well

adopted to envirommental situations characterized by large flow regimes.




Estimates of adult shortnose sturgeon populations have been made
in four relatively well studied river systems, but not in the Delaware
River. These estimates have no direct bearing on the abundance of the
species in the Delaware River since movement between these rivers and
the Delaware is unrecorded. However, they do provide an idea of the
population leQels of adults that can be expected in simiiar areas, and
are as follows: 18,000 in the Saint John River, New Bruanswick; 5,400 in
the Kennebec Riyer, Maineg 500 in the land-locked Holyoke Pool,
Connecticut River, Massachusetté; 7,000-9,000 in the Hudson River, New
York. | |

Shortnose Sturgeon in the Delaware River.

There are no population estimates available of shortnose sturgeon
in the Delaware River. However, the original scientific description of
the shortnose sturgeon in 1818 was based on specimens collected in the
Delaware River, and there have been numerous other recordings of
shortnose sturgeon in the Delaware over the past 150 years up-unﬁil and
including the present. Evidence indicates that the sho;tnose sturgeon
is more closely tied to fresh and brackish waters than is the related
Atlantic sturgeon, and that it remains closer inshore in estuarine
habitats during its seaward migrations than does the Atlantic sturgeon.
This indicates that shortnose sturgeon may have relatively discrete and
separate stocks from one river system to another, especially in areas
where the estuarine influences of adjacent river systeas do not overlap.
This suggests that there is less stock intermingling and river

interchange through sea migration with shortnose sturgeon than is the

case with Atlantic sturgeon. Therefore, the populations of shortnose




sturgeon in the Delaware may represent a stock relatively separate from
those of other river systems, with only minor levels of immligration, if
any, into the Delaware. Since there have  been periodic reports of

shortnose sturgeon in the Delaware since its original description, it is
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that river continuously over a long period of historic time,

Description of Salem Nuclear Generating Station, Unit 1.

1. Site Location.

Salem Unit 1 is located on about 220 acres at the southern end of
Artificial Island in Lower Alloways Creek Township; Salem County,

New Jersey. The island (in actuality, an artificial-peninsulaj projects
from the eastern shore about one—-third of the way across the Delaware
River estuary, which has a width of about 2.5 miles at this locatien.
The plant station is essentially midway between Wilmington and Dover,
Delaware; which are 20 miles north and south of the site,.respectively.
Philadelphia, Pennsylvania, is aboﬁt 30 miles and Salem, New Jersey, is
7.5 miles north of the site.

2. Water Usage.

Ihe once—through cooling system draws its water from the Delaware
estuary and serves to condense the spent secondary steam in the heat
exchaﬁgers (condensers) following the turbine-generators. The waste
héat from the power generation is removed Sy heat transfer to the
circulating water system and returning it to the Delaware River estuary.

9

Approximately 15.3 x 107 Btu/hr are removed by this system.
The cooling water, which represents less than 1% of the net tidal

flow, is withdrawn from the Delaware River estuary through an intake

system on the south end of Artificial Island. The intake is designed to




give low intake velocities and is equipped with trash bars, fish
passages, stop gates and traveling screens. The approach velocity to
the screens is less than 1.0 fps.

During the summer of 1976, the traveling screens and screen wash
water system of Salem Unit 1 were modified to return fish to the
Delaware River, using a Ristroph fish return system. This system
collects fish from the screens in buckets attached to the screens. The
screens, which are continﬁously moving, are washed by a low pressure
spray system. Fish are continuously wgshed off the screens into an
upper trough and returned to the river. Debris is removed by a high
pressure spray and aléo returned to the river. Fisﬁ and debris are
returned either to the north or south of the plant depending on the
tidal flow, to avoid reimpingement. The fish return system operates
continuously all day long, seven days a week. Sampling of impinged
fishes takes place during periodic short diversions of the return
system, lasting from one to three minutes each on ten samplings per day,
six days a week.

Impact of Plant on Shortnose Sturgeon Populatiou.

l. Entrainment.

Based on what isAknown about the spawning habits of shortnose
sturgeon in other river systems, it is unlikely that there is any
entrainment of shortnose sturgeon eggs and larvae at Salem Unit 1, for
the following reasons: spawning grounds for shortnose sturgeon usually
are found relatively fa? upstream in river systems and theilocation of
Salem Unit 1 appears to be well south of these grounds; sturgeon eggs

are demersal and adhesive and seldom enter river drift; the larval and

juvenile fish are closely associated with the substrate and seldom enter




river drift; the larvae grow very rapidly and would be available for
entrainment for only a2 limited number of weeks; and the voung post-
larval fish are not believed to move great distances from the spawning
area., Finally, no eggs or larvae of either the Atlantic or shortnose
sturgeon have been found in the entrainment samples at Salem Unit 1 or
in ichthyoplankton sampling in the nearby river. Therefore, for all
these reasons, we conclude that fhere‘is no known entrainment of
shortnose sturgeon and little, if any, can reasonébly be anticipated.
2. Impingement.

Only two specimens of shortnose sturgeon are known to have been
involved in any way with impingement at Salem Unit 1.  On January 12,
1978, one specimen, measuring about 54 c¢cm total length and described as
being in a state of moderate decomposition, was collected from the trash
bars at the Salem.Unit 1 intake. The presumption of prior deaﬁh was
based on several factors: the eyes were clouded; the body was soft; the
intestines in the abdominal cavity had begun to.losebtheir.integrity;
and putrefaction was advanced to the point that there was a noticeable
odor. Furthermore, the 1arée mesh size of the'trash screen precludes
the possibility of anything bﬁt a comatose or otherwise totally
unresponsive fish from becoming impinged on it. This evidence of
decomposition, which had begun even thdugh water temperature was about
0.5°C and the trash bars weré being cleaned one to threé times daily,
indicated that this particular specimen was already dead when collected
at the plant.

A second specimen, méasuring about 62 cm total length, was

recovered from the screen wash water on June 26, 1978. Because this

specimen was in such poor condition that it would not survive if
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returned to the river, an attempt was made to resuscitate it in a

flowing ambient water bath. In the water bath, it was unable to
maintain equilibrium and its respiratory movements were irregular. ‘It
died“after 15 hours. A presumption of poor physiological condition was
based on observations that the abdomen was retracted and the fish was
very thin and did not exhibit the more robust shape typical of the
species.

These two specimens are'the only known individuals to have been
colle;ted at the Salem Unit 1 intake sinée operation commencéd in mid
1976. No speéimens of the usdally relatively more common Atlantic
sturgeon have been recorded from the Salem Unit 1 intake.

Studies of shortnose sturgeon indicate that the sustained swim
speed for juveniles is in excess of 2 body lengths per second.
Estimates of cruising speed from radio tagging studies indicate that the
adults cruise at speeds gregter than 33 cm/sec (the burst speed can be
expected to be'much tiigher), which is more than the intake velocity at
the traveling screens. Thus, for these reasons alone, impingement of
healthy adult fish is considered to be an unlikely and relatively rare
event. Additionally, the bottom dwelling habits of all stages and the
migrétory>behavior of adulfs indicate thaﬁ individuals only rarely would
encounter the intake flow of the plant. Eveﬁ in the unlikely event that
a healthy shortnose sturgeon was impinged, there is a good cﬁance that
it would be returned to the river alivé by the fish return system.,

Conclusion of Biological Opiniom.

Section 7 (a) of the Endangered Species Act requires that all

Federal agencies "...insure that any action authorized, funded or

carried out by such agency...does not jeopardize the continued existence
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of‘any endangered species or threatened species or result in the
destruction or adverse modification of habitat of such species which is
determined by the Secretary...to be criﬁical..."

Regulations implementing this section (43 F.R. 870) define
"jeopardizé the continued ekistence of " to mean "...to engage in an
activity or program which reasomably would be expected to reduce the
reproduction, numbers or distribution of a listed species to such an
extent as to appreciably reduce the likelihood of the survival and
recovery of that species in the wild...”

We have reviewed the information available in the scientific
literature and in other published and unpublished reports, as well as
that presented duriﬂg the informal consultation period and at the
meeting of October 29, 1979. It is the opinion of the NMFS that the
present water intake program of the once—through system at Saleﬁ Unit 1
ié not likely to jeopardize the continued existence of the shortnose
sturgeon,.nor is it likely to destroy or adversely affect habitat that
may be criticél to the shortnose sturgeon. The reasons for this
conclusion are stated in the above section entitled Impact of Plant on
Shortnose Sturgeon Population.

Recommendations.

We strongly recommend th;t the NRC take steps to sponsor and
encourage research on the basic life history of the shortnose sturgeon
in the Delaware River, especially as it reiates to ﬁhe seasonal
distribution of all stages of the species. Studies to determine the
preferred habitats of all of these stages, as well as reproductive

cycles, migrations and population dynamics of the species should be

initiated. The aim of the research should be to establish population




estimates and life history data for shortnose sturgeon stocks in the
Delaware River that will permit more precise estimates of the impacts of
‘ incidental mortalities in that river system. The lack of information
"about the status of the shortnose sturgeon in the Delaware River may
result in future activities in that river being delayed because of an

inability to meet the requirements of the Endangered Spacies Act. The

NMFS is prepared to assist you or anyone else in planning research
activities. Research activities will require a permit and applications
must be sent to ;he NMFS.

Finally, should more data become available indicating a potential
or real adverse impact on the shortnose sturgeon from the activities of
Salem Unit 1, or should those operations be médified in a way likely to
adversely impact that species, we recommend thaﬁ consultation be

reinitiated.
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