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concerning existinrg and potential prodleczs regarding impingeaent of

ceivd Srzcies Act

Section 7 Consultation ~ Threchold Examination and Biclogical Opinion

fpency: KNuclear Regulatory Agency - -
Activity of Program: Cooling Water Intake of Salem Kuclear Generating

Station, Unit 1, on the Delawvare River,

N

Rew Jersey.

Consultation Conducted by: - Office of Marine Mzrzals and Encdangered

Species, Kational Marine Fisheries Service.

Suzmary of Consultation:

The staff of the Nuclear Regulatory Coznission (NRC) requested

inforcal consultation with the Naticnal Merine Fisheries Service (IMFS)

endangered shortnose sturgeon on the inteke trash tars and screens of
the Salenm Nuclear Generating Station, Unit 1.

Further {nteragency cozmuniceticns during the wveek of October 22-
26, 1979, led to an inforzal neeting cn October 29, 1979, at the
Bethesd;, YMarylaend, offices of the NRC. Frescnt at the meeting were
representatives of the IMFS, KRC, Environ-ental Protection Agency (EPA),
the States of Delaware and New Jersey, the Public Service Electric and
Cas Cczpany that c¢perates the Salen plent znd its coansultants,
Ichthyolopical Associates, as well as zecbers of the interested pudlic,
incluling Mr. and Mrs. Alfred C. Colezan, Fennsville, New Jersey,
petitioneers to the KRC in the matter of the continued operation of the

Szlem plant. By letter dated October 31, 1979, the KRC requested a

ferizal consultaticn with the NMFS concerning the effects of the
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crastructin: - .2 ¢peration o
and Hope C:re:k Nuclear Generating Station, Units 1 and 2, on the
shortnose siurgeon in the Delaware River, in accordance with regulations
promulgated under Section 7 of the Endangered Species Act of 1973, as
amcndédm | |

We have not trevicwed the construction and operation phase of talem
Uoit 2 and of HAope Creek Unit 1 and Unit 2. Therefore, we cannot fenéer
an opinfion on the possible izpact of those activities on the shortnose
sturgeon in the Delaware River. However, after reviewing the
information avaflable in published acccunts, unpublished reports, as
vell as that ﬁrcsented at the October 29, 1979 neeting, the MNMFS has
conclucded that the continuation of the existing vater intake activities
at Salem Unit 1 is not likely, by itself, to jecpardize the continued

existence of shortnose sturgeon nor destroy or adversely oodify habitat

vhich may be critical to it.

Life History of Shortnose Sturgeon.

The shortncse sturgeon, Acipenser brevirestrum (LeSueur, 1818),

occurs in rivers, estuaries znd the sea along the cast zcast of North

fzerica froao the Indian River, Florida, north to the Saint John River,
wew EZrunswick, Canada. 1In recent ycars reproducing populations have

nCw

teen stucdied in the Altazzha River, CGecrgia, the Hudson River, New York,
the upper Connecticut River, Massachuseits, the Kennebec River, Maine,
znd the Saint Jchn River, New Brunswick, Cznada. The status of other
pcpulations elsewhere in its range is poorly undersiood, including that

in the Delavare River for which no quentitative population esticates zre

eveilable.
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outline is semicircuiar, with the broad flat surface bLeing ventral. The
wide, sharp-nosed, concave snout of the juvenile thortnose sturgeon is
possibly an adaptation creating a depressor effect, and allows the
sturgeon to utilize currents for holding itself against the substrate,

thereby maintaining its river bottoa position with only a small

expenditure of energy. The wouth is ventral and protrusible, and well

suited for benthic feeding.

Habitat preference and zmigratory hehavior of shortnose sturgeon
are influenced by latitude and the physical nature of ecach river system.
In northern locations the majority of the populations occur within the

The populations zove upstrean cduring spring and

influence of estuaries. ;

suzoer to s;awn and feed, vhile a scaward nigration takes place in fall.

Southern shortnose sturgeon populations zppear to ecnter rivers only in

spring to spzwn and then return to coastal wvaters for the recainder of
the year.

Juveniles spend at least their first ycar in freshwater. 1In the
Saint Joﬁn River, Cznada, they do not begin migratory behavior until
reaching about 45 cm fork Jength (appreximately B years).

Gre~th varies greatly depending on latitude, with the fastest
grovwth occurring among scuthern populations. In the Saint John River,
Canacda, shortnese sturgeon attzin 50 cm, 90 ca and 100 ca in fork length
after 9, 25, and 35 years of age respectively. In the Hudson River it
attzins 50 cz and 90 cm after 5 and 15 years of zge respsctively,
thereas in the Altemzha River, Georgia, it attains 50 cm zfter 2 years

and 90 cm by 10 years of age. Yaxicum %nown age 1is 67 years for

fecales, but males seldom exceed 30 years of zge.
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and spawn for te first tise beeo. . 15 and 75 ¢z luigihe Song

northern populations 50 jercent ro: ~Ity and age of first spzvrning

correspond with 15 and 18 years of zge respectively, but for couthern

populations the reclative zges are 5 and 8 years. Males mature between

45 énd 50 cm fork length. Among northern populatioﬁs males rature about R
age 10 but among southern populations maturity may occur as early as age
2. The ninirun duration lLictween spawnings of individual fcma]cs.is

about 3 ycars but males may spawn yearly'or every other year. Fecundity
of females is between 40,000 and 200,000 eggs and {s directly correlated

zdults 1s 1:1 but this

~

with total weight. The sex ratio azmong young

charges to a predonminance of fewmales z-ong fish longer than 90 cm fork

length.

Shortnose sturgeon spawn during early spring Iin the freshwater
portions of estuaries or in rivers. Spawning is initiated at woter
tezperatures of 10-12°. Eggs are prcbebly broadcast, and fertilization
is external. Upon fertilization the ezfgs beccze zcéhesive and attach to
bottom @atcrials. Hatchiing takes place In-13 days at 10°c. On hatching
the larvae are about 7 no in length, grey in color, and czoersal. Early
life history after yolk sac absorption is poorly known but limited
studies indicate larvae and juveniles are decmersal, recain in the deeper
parts of river chanrels, and seldoz enter ‘the crift cozponent of the
river. Recent studies have shown that mid-stream bottoam current speeds
of 40-65 cu/sec caused few larvae to enter the drift. The mo'ﬁﬁélogy
and biology of stiortnose sturgeon indicate.that the species is well

adopted to environzental situations characterized by large flow regimes.
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in four relatively wvell ctudied river cyvsteny,

River. These estimates have no direct bearing on the abundance of the

species in the Delaware River since mcvement bhetween these rivers and

the Delaware is unrecorded. However, they do provide an idea of the

population levels of adults that can be erpected in sirilar areas, and

are as follows: 18,000 in the Saint Jchn River, Yew Erunswvick; 5,400 in

the Kennebec River, Maine; 500 in the land-locked Kolyoke Fool,
Connecticut River, Massachusetts; 7,000-9,000 iu the Budson River, New

York.

Shortnose Sturgeon iﬂ_the Delawvare River.

There are no population esticates zveilzble of shortnose sturgeon
in the Delavare River. FKowever, the original scientifie description of
the shortnose sturgeon in j€18 was Yased on specimens collected {n the
Pelaware River, and there have Yeen nuerous other recordings of

shortncse sturgeon in the Delaware over the past 150 years up until and

including the present. Evidence indicates that the shortnoze sturgeon

is nore.closely tied to fresh and brackish vaters thran {s the related
Atlantic sturgeon, and that it recains cleser inshore in cstuarine

habitats during its secaward cigrations than does the Atlantic sturgeon.
This indicates that shortnoso sturgeon ey have relatively discrete and

separate stocks froz one river system to znother, especially in areas

where the cstuarine influences of adjzcent river tsystems do not overlap.

This suggests that there Is le¢ss stock interzingling and river
interchange through sea migration with shortnose sturgeon than is the

case with Atlantic sturgeor, Therefore, the j;cpulations of shortnose
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there of other river systesms, with oo-ly conor Iowvels of =, if
any, into the Dela~are. Since therc ‘oo loan sericdic 1, o oof

shortnose sturgeon in the Delavare since its original descii;tion, It is
spparent that viable populatfons of this sjccies have béen present in

that river continuously over a long perfod of historic time.

AY

Description of Salem Nuclear Cenerating 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 Towmship, Salem County,
Few Jersey. The island (in actuality, an artificiaf.peninsula) projects
from the castern shore about one-third of the way across the Delawvare
River estuary, vhich has a width of 2bout 2.5 niles at this location.
The plant station is essentially cidway between Wilzington and Dover,
Delawvare, which are 20 miles north and scuth of the site, respectively.
fhiladelphia, Pennsylvania, is about 30 ciles zud Salem, New Jersey, is
7.5 miles north of the site.

2. Water Usage.

The once-through cooling system draws its water {rom the Dc]araré
estuary and serves to condense the spent secondary stcam in the heat
exchangers (condensers) following the turbine-generzators. The vaste
heat from the power gencration Is removed by heat transfer to the
circulating water systexz and returning it to the Delaware River estuary.

Approximately 15.3 x 109 Etu/hr are r&aoé:d by this systexz.

The cooling vater, which represents less than 11X of the net tidal

flow, is withdrawn froz the Delaware River estuary thrcugh an iatake

system on the south end of Artificial Island. The Intake is designed to
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pastages, stop gates #nd traveling

the screens is less than 1.0 fps.
During the suzder of 1976, the traveling ccrevns 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 cystem

collects fish from the screens in buckets attached to the screens. The
screens, vhich are continunusly rcoving, are vasled Yy a Jow pressure
spray system. Fish are continuously vashed off the screcns Into an

upper trough and returned to the river. Debris is rcooved by a high

pressure spray and also returned to the river. Fich and debris are

returned efther to the north or south of the plant depending on the

tical flow, to avoid reimpirngesent. The fish return system cperates

continuously all day long, seven days 2 veek. Sarpling of izpinged
fishes takes place during periodic short diversions of the return

systeam, lacsting {rom one to three cinutes each on ten sarnplings per day,

six days a wcek.

Izpact of Plant on Shortnose Sturpeon Fepulation.

1. Entraircent.

Based on what {s known about the spawniig habits of shortnose
sturgeon in other river systeas, it is unlikely that there is any
entrainzent of shortncse sturgeon eggs znd larvae at Salem Unit 1, for
the following reasons: spawning grouncds for shortnese sturgecn usually
ere found relatively far upstreanm in river systecas and the loc~tion of
Salem Unit 1 appears to be well scuth of these grounds; sturgeon eggs

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

juvenile fish are closely assocfated with the sutstrate and srldoz enter
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entrainment for conly a lizited r.o

larval fish are not believed to move great distances froa the :joeniag

arca. Finally, no eggs or larvae of elther the Atlantic or rhortnose
sturgeon have been found in the entrainsent sacples at Salem Unit 1 or
in ichthyoplankton sampling in the ncardby river. Therefore, for all

these reasons, we conclude that there is no known entrainment of

shortnose sturgeon and little, 1f any, can reasonably be anticipated.

2. laopingezent.

Only two speciuens of shortnose sturgeon are known to have been

involved in any way with izpingement at Salem Unit 1. On January 12,

1978, one specimen, crasuring about 54 co total length and described as
being Iin a state of moderate decozposition, was collected from the trash
tars at the Salem Unit 1 intake. The presuzption of prior death was
based on several factors: the eyés vere clouded; the body vas soft; the
Intestines in the &abdozinal cavity had begun to lose their integrity;
and putrefaction was advanced to the point that there was a noticecable
odor. Furthermore, the large mesh size of the trash screen precludes
the possibility of anything but a comatose or otherwise totally
unrcesponsive fish from becoming fwpinged on {it. This evidence of
decczposition, which had begun even though water tecperature was about
0.5°% and the trash bars were teing clearncd one to three tices daily,
{indicated that this particular specizzn wvas already dead wvhen collected
at the plant.

A second specimen, measuring abticut 62 cm total lencth, was
reccvered freoz the screen wash wvater on June 26, 1978. Because this

specizen was In such poor condition that it would not survive if
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caintain equilibriun and its respiratory coveounts were frregular. It

poor physiological conditfon vas

¢ied after 15 hours. A presumption of
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
collected at the Salem Unfit 1 intake since operaticn cozwmenced in mid
1976. X» specivens of the usually relatively rore cezmen Atlantic
sturgéon have bLeen recorded from the Sazlea Unit 1 intake.

Studies of shortnose sturgeon indicate that the sustained swvim
speed for-juveniles is in excess of 2 body lengths per second.

Estizates of cruisiﬁg speed freca radio tagging studies indicate tﬁat the
adults cruise at speeds grcater than 33 cn/sec (the burst speed can be
expected to be much higher), vhich is zare than the intake velocity at
the traveling screens. Thus, for these recasons alone, inpingernent of
healthy adult fish is considered to be an unlikely and relatively rare
cvcﬁt. Addit{onally, the botton dwelling habits of 211 stages and the
cigratory behavior of adults indicate that individuals only rarely would
encounter the intake flow of the plant. Even in the unlikely event that
a healthy shortnose sturgeon was izpirnged, there is a good chance that
it would be returned to the river a2live by the fish return systen.

.

Conclusion of Eiolczical Opinion.

Section 7 (a) of the Endargered S;-cies Act requires that all
Federal agencies "...insure that any acticn auvthorized, funded or

carried out by such agency...does not jecrardize the continued existence
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destruction or wlverce rodification of habitat of cucth cpicies vhich is

determined by the Secretary...to be critical...”
Regulations implementing lhis scction (43 F.R. £70) define
"jeopardize the continued existence of” to mcan "...to cngage in an
activi;y 6? program which rcasonably:wouid be expected to rteduce the d

reproduct fon, nuxbers or distribution of a listed species to such an .

extent as to apprecfably reduce the likelihood of the survival and

;ecovery of that species in the wild...

We have reviewed the {nforcation eavailable in the scientific
literature and in other published and ucpublished reports, as well as
that presented during the informal consvliation period and at the
neeting of October 29, 1979. 1t is the opinion of the IMFS that the
present water intake program of the once-through system at Salem Unit 1
is not likely to jeopardize the continced existence of the shortnose
sturgeon, nor is it likecly to destroy or edversely affect hadbitat that
ray be critical to the shortnose sturgeon. The reasons for this

conclusion are stated in the above section entitled lmpact of Plant on

Shortnese Sturgeon Population.

Recoroeniations.

We strongly reccomend that the NRC tske steps to sponsor and
encourage rcscarch on the tasic life history of the shor£nose sturgeon
in the Delaware River, especially as it relates to the seasona% .
distribution of a2ll stages of the spocies. Studies to drtermine the
preferred habitats of all of these stazes, as vell a2s reproductive
cycles, migrations and population dyﬂa:ics of the species should be

ifritiated. The aim of the research should be to establish population
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fr:7 " ~tal mortalitfes 4n that river eystea. The leck of infermatien

about the status of the shortnese stb;geon in the Dclaware River cay
result in future activities in that river being delayed because of an
inability to meet the requirements of the Endange}cd Specics Act. Thé
NMFS is prepared to assist you or anyone else in planning research

activities. Rescarch activities will require a perzit and applications

must be sent to the NMFS.

Finally, should more data becoxze available indicating a potential

or real adverse icpact on the shortrncese sturgeon from the activities of
Salem Unit 1, or should tliose operaticns be modified in a way likely to

adversely ircpact that species, we recczzeand that cornsultation be

reinitiated.

cec.e

F, Fx31, F3, FNE62 (Doug Beach), NEFC, F6, GCF, FWS (John Spinks),

WRC (James wWileon), FNE72 (Dick Vhitezker), EPA (Morales—Sanchez)




