> & ..':;'-... : i 10N v 2B

.

- & ~' ‘ . e n !4—;’ ,’\T:
Jersey Central Power & Light Company 7
- v y
MADISON AVENUE AT PUNC:“ D?WL ROAD « MORRISTOWN, N. J. 07960 * 201-538-6111
General Public Utilities Corporation

April 22, 1974

Mr. William H. Regan, Chief

Environmental Projects Branch #4 50-219
Directorate of Licensing

Office of Regulation

U.S. Atomic Energy Commission

Washington, DC 20545

Dear Mr. Regan:

SUBJECT: OYSTER CREEK NUCLEAR GENERATING STATION
WATER QUALITY CERTIFICATION

In accordance with your telephone request of April 16, 1974, to
Mr. T. M. Crimmins. Jr.. I am forwardine cooies of corresnondenre re-
lating to State of New Jersey Water Quality Certification for the Oyster
Creek Station. Enclosed are:

(1) Mr., I. R. Finfrock, Jr., Vice President, Jersey Central
Power & Light, letter dated October 15, 1973 to
Mr. R. L. Sullivan, Commissioner, Department of
Environmental Protection.

(2) Mr. K. Widmer, State of New Jersey, letter dated
November 16, 1971 to Mr. M. K. Pastor.

(3) Mr. K. Widmer, State of New Jersey, letter dated
January 6, 1972 to Mr. M. K, Pastor.

(4) Mr. R. H. Sims, Vice President, Jersey Central
Power & Light, letter dated June 12, 1972 to
Mr. R. L. Sullivan, Department of Environmental
Protection.

Item (1) above is the most recent request for a "Section 401 Certifi-
cate" for the Oyster Creek station. This letter presents a history of our
efforts to obtain Water Quality Certification for the Oyster Creek/Forked
River site. /)
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: “Mr. William H. Regan, Chief y Page 2

Item (2) and (3) are information requests from the State of New
Jerrey concerning the subject certification and Item (4) is Jersey Central

response to these requests. These latter itews are forwarded for your
information.

1f you have any futher questfons about this matter, please contact
Mr. T. M. Crimmins, Jr.

Very truly yours,

,Q// /////f / /Z,

Ivan R. Finfrock, Jr.
Vice President

asb
Enclosures

cc: Mr. A. Z. Roisman
Berlin, Roisman & Kessler
1712 N. Street, N.W.
Washington, DC 20036
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Jerse)" Central Power & Light Company 9 i ,

MADISON AVENUE AT PUNCH BOWL ROAD * MORRISTOWN, N. J. 07960 ¢ 201-539-6111

General ﬂ@ Public Utilities Corporation

October 15, 1973

Mr. Richard J. Sullivan

Commissioner

Department of Environmental Protection
State of New Jersey

Box 1889

Trenton, New Jersey 08625

Dear Mr. Sullivan:

SUBJECT: OYSTER CREEK NUCLEAR GENERATING STATION
WATER QUALITY CERTIFICATION

As you know, the Atomic Energy Commission is currently considering the
issuance of a Full Term Operating License to the Ovster Creek Station. A
pre-hearing conference was held on Septerber 18, 1973 and public hearings are
sypartad ¢o be held garly 4o 1974, The Scse of new Jersey is & party to
these proceedings.

Section 401 of the Federal Water Pollution Control Act requires that
wvater quality certification be furnished prior to the granting of a license
or permit by a Federal Agency. Our requests for a water quality certification
for the Oyster Creek/Forked River site go back to August 21, 1970. Since
then, several meetings have been held to discuss changes in the designs and
to keep the State DEP informed on the project (September 9, 1971, October 77,
1971 and Januvary 19, 1972). Questions posed by the Department in letters from
Dr. Kemble Widmer dated November 16, 1971 and January 6, 1972 were answered
in & letter from JCP&L on June 12, 1972.

On June 8, 1973, the State did issue the necessary certification for
the Forked River project.

Since the certification for the Oyster Creek Station should be presented -
to the Atomic Energy Commission in the near future, your cooperation in
completing your review and issuing the certificate is requested.

Very truly yours,

Ivan R. Finfruck,jfr.
Vice President
bee: Mr. J. T. Carroll
asb Mr. M. M. Dieckamp
Mr. D. A. Ross ;
Mec. J. R, Thoarpa
- G. ¥, Trowbridre, Esg
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Btate of New Jersey

DEPARTMENT OF ENVIRONMENTAL ﬂaﬁylg\'f_ SR
/ ~
PROTECTION Bis SIS it S

TRENTON

BIVISION OF NATURAL RESOURCES. a £ adnc st #Ehe  PLEASE AboREss mzsiy 2]
~ ——
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w 3ireau of Geolo

P.0. Box 1889

November 16, 1971

T - p\
e oc,fwﬁ G Wbyt 3
Mr. Kenneth Past . V/ ' ;
GPY 5023?ce C:ipg:a?lon /Z’ ” Jﬁle;ﬂ’Jb/
260 Cherry Hill Rd. F ,&'/‘,’

Parsi s Nido 07054 .
arsippany A wtr

| recelved the enclosed fist of questions, which pertain

Mo e o~ o -
e Jenagt 2ons o O03tar Ciwwh and Fornse Hives ¥, trem

Bruce Pyle. | am sending a copy to Charlie Amato and also to
Harold Haskins.

Dear Ken:

| em sending you four xerox copies, as | don't know who
In your shop should get this. | talked to Jack Devine and it
Is our thought that Thorpe and probably Carpenter shouid be
advised,

I think most of the answers are either available or will
not be too hard to get - at least | hope so.

Have a good Thanksgiving.
Sincerely yours,

ot

Kemble Widmer
State Geologist

KN/drs
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Syntew Ceock 2o Plaag e Quesition:

Locice aad deueribe (hor "uoalzl aad vercicul) cae
woler aress thet will have conperatures ia cneess
of 85°% az 2 result of cischaries from the Oysicr
Creek Power Plant, :

Locate and deservibe (horizonial and vertical) the
Waler aveou and will hove caelperatlures i eiceus
of 87°% as a vesult of discharges from the Oyster
Creck Power Plant.

Degciribe the effects of teuperatures in excess of
85°r upon the fin and shellfish species common to
the aree prior to operation of the Oyster Creek
Power Plant,

Identify changes that have occurred in the fin and
shellfish species compositions where temperatures
have exceeded 85°E és a result of plant operation.

Ideatify and describe the effects of any ciseases or
Parasites of fish, shellfish or waterlowl, or other

?lent or animal pescs, that heve become established

or have changed in zbundan-e following the discharge
of waste waters frem the Oyster Creck Power Plant.

Identify and describe any effects upon Cin, shelliish,
Or waterliowl that detracts #rom or rencers then
unusable by mza that have developed since the discharge
of waste waters from the Oyster Creek Power Plant.

What are the range and rates o tenperature decreases
as the result o power pleat glowdoim, and whet has
been their effect upon fis ¢ shelliich commor/io *he erea?

vhat planc exist to ceduce drastic temperature decrensen
in the heat eiieccted avea during the winter that

might be coused by plant slou-doun to the extenc

that they do not present a hazard to fishes?

What is the extent of mortality of entrained orgenisus?
To what extent hes the discharge alfected the dis-
tribution and species composition of attached aguatic
vegetation, ' :

o aw g g £ - ». 1 - ] - | =
70 theat entent, i any, does e hented cischerse
ceffzet weteriowl during che winior end hove they
eperienced cny nacursal mortality.
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State of New Jersey

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

TRENTON
PLEASE ADDRESS REPLY TO

P.0. Pex 18223
yonton, kavw JeTaoY 02529

DRk

RouTe
January 6, 1972 RWH
1AAP
JCO
HCE

Mr. M. K. Pastor
Jersey Central Power & Light Compgny = s
260 Cherry Hill Reoad JAK
Parsippany, New Jersey 07054

Dear Mr., Pastor:

This will acknowledge your letter of December 15th request=—
ing a conference with the State people involved in the suggested FILE
Toms River nine line, 1 expect to have some alternate dates
within the next few days.

1 am enclosing a Xerox of a memorandum I got just before
Crhistmas; 1 will send a copy to Hal Haskins., I will get back
in touch with you about Item #1, however, I have nothing on the
other two items so I will have to leave that up to you if you
have the information., 1 suspect this is requested because of the
water quality program. 1 am quite sure they don't understand
thermal pollution either.

I will get back in touch with you about all of this
whien 1 have asked a few more questions around the Department.

Sincerely yours,
e .
P77
Kemble Widmer

State Ceologist

KW:js
Encl.

Bureau of Ccalesy & WL GsTapi
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V4O TRIE STATE OF NEV JERSEY
"
rinrad DEPARTMENT OF ENVIKONMENTAL PROTEC TI0N

Nr, '"iduor

10

Messrs John Gaston and Steven jubow -
FROM DATE Dogembor 23, 3972

SUBJECT Jerscey Central Porer and Light, Oyster fOreek and Forked River MNuclear Power Plants

As agrced, although somewhat belatedly we apnend a list of questions

and requests for information regarcding the current proposal to expand
subject Tacilities. Ve would ack that you forward these questions to
the company for renly. !r. Sezesser has becn consulted and he is in

agreement with these questions,

(’BW @ ALl existing ecolopical studies and data including the consultant's
conclusion of the ecological impact of the existing Oyster Creek
Jacility,

:r}AC- (j:) An analysis of the existing thermal discharge to Darnegat BRay
includéing: -

a8, Heat load evaluation under most stringzent conditions with
gualitative data, nreferavly expressed as isotherms, at
k. * various tidal cycies, :

b, OSubmit cata zathered at existing tevperature monitoring
stations utilized by the company.

€. Submit data an aertns) thawma) Alenarcisn paticrn fron
the Oyster Creex facility. T

:r}‘c'(j) An analysis of the proposed thermal discharge includinz both
Oyster Creek cooling water ond blowdown from cooling towers for
Forked River I, '

a. Heat load evaluation under most stringent conditions with
precdicted data,

b, CQuantitative effects on the thermal profile in Barnegat Bay;

\

Steven P. lubow
Assistant Biologist

- OV SN S

PR

John Y, Gaston
Senior Environmental Engineer

6:227:67
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Jerscy Central Powe & Light Company

MADISON AVENUE AT PUNCH BOWL ROAD ® MCRRISTOWN, N.J, 07960 ® $39-6111

June 12, 1972

Mr. Richard L. Sullivan, Chairman
State of New Jersev

Pepartment of Environmental Protection
John Fitch Plaza

P. 0. Box 1889

Trenton, New Jersey 08625

REFERENCES: (1) Letter from Dr. Kemble Widrer to
Mr. Kenneth Pastor, dated November 16, 1971
(2) Lletter from Dr. Kemble Widmer to
Mr. M. K. Pastor, dated January 6, 1972

Dear Mr. Sullivan:

SUBJECT: FOFXED RIVER NUCLEAR STATION UWIIT 1
OYSTER CREEK NUCLEAR STATION UNIT 1
STATE OF NEW JERSEY
WATER QUALITY CERTIFICATE

Enclosed for your examination are twenty (20) copies of the information
requested in the referenced letters in connection with the State's review of
the sybjeet item. I trust that this information is satisfactory for your
purposes.

Our representatives are available should you desire any clerification
on the material presented.

Very truly yours,

S3p e,

R. H, Sims
Vice President

[
Enclosure



JERSEY CLNTRAL POWER & LICET Coypany

"FORKED RIVER KUCLEAR STATION

UNIT 1

STATE OF NEW JERSEY

DEPARTMENT OF ENVIRONMENTAL PEOTECTION

OYSTER CREEX AND FORKED RI1VER
POWER PLANTS

QUES‘I'IOI\'S_ OF JANUARY 6, 1972



All existing ecologica! studies and data inciuding the
consultant's conclusica of the ecological impact of the
existing U yster Creek facility.

PONSE

A listing ¢f all the ecciogiczl rer~rts oa the Oyster Creek facility is
attached. 2n analvsis of the envircumental ivnact of the Oyster Creek
plant on the local zcolezy is appeni:d frop Section 4.8 of the Forked
BRiver Znvirenmaata. Tepori.



TABLE 1-1

ECOLOGICAL STUNIFE OF THE OYSTER CAuTi STATION

In 1966 Jersey Central Fiwer and Light Comrany commit ted
to the support of biclogical jwiestigations in the vicinity of the Oyster
Creek ilent. The work has becn done by faculty a»i students of Futgers
Universitv. Dr. R. E. Lovelani was privcipal investigator for studies
related to benthic organisus, algae and plankton. Dr. J. R. Westman was
princir . ‘mvestigetor for these2 studies related to finfish. Semi-annual
reports v.ve to be submitted lcr frevarding to tiwe Public Utilities
Commissicn. The reports submirteld to date follos in chronclegical sequance.

1. lzveland, R. E. and E. T. Moul.
5T QUALITATIVE AXD QUANTITATIVE ANALYSIS ©F THE BEXTHIC FLORA
AXD FAUNA OF BARNECGAT LAY EEFCRE AND AFTTA Til ONSET OF THERMAL
POLLUTION. . £
An initial progress repcrt, Dec-erber 1966.

2. Westman, J. R. (Identifizd only by the covering letter.)
SARNEGAT RLACTOR FISH RIIZARTR.
Progress Report No. 1, recezver 15, 1966.

5. Loveland, P. E., E. T. Youl, F. X. Phillips end J. E. Taylor.
THE QUALITATIVD ASD QUUITITATINE ANALYSIS F THE BEINTHIC FLORA
ASD FAUNA OF BARNEGAT 157 BEFORAE AND AFTET THE OUSET OF THERMAL
POLLUTION.
Second Frogress Reporl, June 2907.

4. Westman, J. R. (Not iézztified in the report.)
BARNEGAT REACTOR FISH LZSIARCE SEMI-ANKUAL L.IZ#00T.
December 1, 1966 to Mzy 31, 1%67.

5. Moul, E. T., R. E. Loveland, J. E. Thaylor, F. X. Phillips and
K. Mountford.
BARNECAT DAY THERMAL ADITION
Progress Report No. 3, January 1968,

6; . Westman, J. R., K. Marcellus and J. J. Gift,

BARNECAT REACTOR FINF.RE STUDIES.
Decembor 11, 1967.

[ Loveland, R. E., E. T. Youl, J. E. Taylor, K. Mountford and
F. X. Phillips.

' FRE QUALITATIVE AND OUoSTITATIVE ANALYSIS OF THE BENTHIC FLORA
AND FAUNA OF BARNEGAT ZAY BEFOXRE AND AFTEIL TilZ ONSIZT OF THERMA
ADDITION. ’

Progress Report No. 4, June 1968.
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11.

12.

13.

14.

15.

TALLE 1-1

WICAL STUDIES OF THL OVSTLR nerr STATICN

CONTINUED

Westcan, J. R., J. Marcellus and J. J. Cift.

BARLLGAT BAY FINFISH STUDY /THERMAL REQUIREZENTS OF MARINE
FISHES. .

Progress Report = June 15, 1968.

Lovelarnd, R. E., E. T. Moul, F. X, Phillips, J. E. Teylor
and k. lountford.

™mE Q’J!—.LIT;\TI".’ T AND QUA!CTITATI'JE ANALYSIS OF TRE PTNTHIC
FLOLZ. AND FALULA OF BARMLGAT BAY BEFORL AXD AFTER THE OSSET
OF THEIRVAL ADDITIOL.

Fifth Progress heport = March 15, 1969.

cife, J. J.

BAILSEGAT BaY FINFISH STUDY/THERMAL REQUIREMENTS OF MARTINE
F1SHES., :

October 1, 1963

Westren, J. R.
ARNIDCAT REACICR ALSEARCH PROJECT: FINF1SH TIELD STUDY
accozpanied by
A DICILST OF RISULIS OF 1iis Pin~Urefasiiinig ok Seonostbor iS4 )
FISFISH STUDIZS, AD A PROSPLCTUS FOR RESTARCIIS LIRING
1969-70.
March 17, 196%.

Loseiand, R. E., E. T. Moul, K. Mountford, P. Szndine,

D. Busch, E. Cohen, N. Kirk, M. Moskowitz and C. sizssing.
THE Q'J.—‘.LI'I.-{I!\'Z AND QL':‘J-!TI'I'.’.TIVE ANALYSIS OF TiiE $aTHIC
FLODA ALD ¥R OF BABMEGAT BAY BEFORE AnND ATTLR 725 ONSET
OF THERIAL ADDITION.

Sixth Progress Report, June 1, 1970.

Westnan, J. R« Marcellus, XK. and J. J. CGift.

BARNEGAT REACTOR FINFISH STUDY/PROGRESS RLPSRAT/IULY 1 -
DECTHBER 31, 1809, .

February, 1979

Loveland, R. E., K. Mountford, E. T. Moul, D. A. Busch,

P. H. Sandine and M. Moskowitz.

THE QUALITAT IVE AND QL’A?\'TITATI\'E ANALYSIS OF THE RINTHIC
FLOTA ALD FAUNA OF DARNEGAT BAY BEFORE AND ATTER ThE ONSET
OF THIZRMAL FDODITION.

Severth Progress Report, June 25, 1971.

cife, J. J. and J. W WosLma.

B ARt s o eogter TRTUN L i F14108 70 INCPEAS LR THLINAL
Ciniliiin. :

June, 1971.  (The TuD the2is of J. J. Gift puilisacd at Rutpers
with f{inancial support from JCiLL,)
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: rme principal biclegical impacis of the prepesced Torked River Station have )

‘ been identified as the alterziion of terrestrial habitats, the dastruction of ‘
aquatic biota in the cooling-water intake system, and the thermal enrich-
ment ¢f Barnegat Say by the discharge of heated blowdown water from the

cooling tower,

THERMAL IMPACT

Thermal addition increases the physiological or metabolic retes of aquatic
life, resulting in increasirg growth of some spccies and harmful effects
in others. Beczuse upper temperature tolerance ievels are poorly known
for most cpecies and the lccal ecological cycle usually is net defined,
the w.fect of suc: heat adcition is cifficult to precict,

The cooling tower planned fcr Forkad River Stzticn allows most of the
waste heat from the plant 1o te rejgcted to the =i, where no biological
impact is evident, and onlv 2 small pertion to ke rejected to the water.
Altncugh the cooling tower plowdown can be as much as 25°F warmer
then the temperzture of the water in the intake <2nal, the volume is

\

b ]

en emall that the impact oo the discharge canzl is negligible. With

the usuzl flow through the canal, the temperature efiect is as iow as

0.237F, and even under minimum flow, the ter:perature rise is about

2.5°TF after mixing., Chances generated by the presence of the Forked

River Station iz #:cpected to be very slight pariizcularly when it is noted

thet Oyster Croex Station nas not had an obecervzkle impact on the Bay
| to.dete. '

Dr. Charles B, Wurtz, Censulting Biologist, Fiiladelphia, Pennsylvaniz,
vres enyaged in 1265 by JCP &L to examine the overall efiects of heated
disciharges {ro= the Oyster Creck Station. His studies continue to this
date. Pertinent excerpts irom his reports are rcproduced here:
Those bioloaical ¢ff2cts commonly held to be undesirable
concomilént efiects ¢f heated discharge include:

1) Increase in termperature will kill the aquatic life and
destroy beth recreational and commercial vse of these natural

resources.,

2) Incrzasc in tompereture will 1ower the diesolved oxroen
envlon® ¢o ther WAt o a paint waste i crannl sis eunhinol
survive, fince conL.n Wil Gadda.. ¢o disnsolved coiyeon

are esseatal to susiain L,

Aleajeedd April 18 107 A=-108
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/ e
3) Increasc in temperature wil) ercourace the massive de-
velcpment of aguatic plants, resulting in nuisance conditions.

4) Increase in temperature will enhan cﬁ the toxic effect of
any toxic pollutan.s present in the water.

Accurate assessnent of natural limits of tolerance 1s not complete for
many {ish, and stress limits determined in the narrow environment of

the laboratory arc the only guicd slinec. Aecording to Dr. Wurtz:

... Organisms ere controllzZ vy ewemes rather than means.
However, enimzals are usua l;; ~.=% =cra gencitive to variations

in environmeniz! fauo's whern tney zre in the egg or larval phas2.

- . This phasc ol ~ost life cyclcs cooe in association with a
spring spawning Seuson. Us ¢o eboa the middle of May ambizcnt

temperatures in barnegat Bayv will z:leas taan 65°I‘. Increasss

{n these termperatures will be biolozice!ly limiting only within
the mixing zonc....

...0..00...0.0..0l..0000..!.IOJ......‘Q..'O...C..Q..Ill

Physiolcgicz! races of scecies e2jus to temperature dif-

-

-
-

ted
’ ferences ascosiztied with letitude ere £l te common. For examgpl:
the oyster ;;';.. 5 in southern weters &t 32~F, but in Llong lslzrd
Sound it s;a...' et 60.8°F. Ancthzr excmple would be the norss-
shoe crab. 'us animal has e letzul :-'r serature of 115.3°F in
Floridz, but a corresponding temparaivre e of 105.6°F at Woods
r Hole, Svzeszshusetts.

.......ll....o.OI.l..ll.‘......‘.l.....'l..'.I.."..ll.

Davis (Proc. Nat'l. Shellficherizs Bssn., pp. 33-38, 19’.9),
quoting some eariier vor kX on oys:c:s, e2id, 'Loosancif and
Engle in their s::..y of gpavring &end setting in Long Is land

Sound obe &4 the i l'*rvacclzvc.d o=d gt at temoerature ranfing

from 16.6° to 28.07C [€1.57 ¢2 B2 477 . a 4 likewise concluies
that oyster s. vee can withesand rainer drestic changes in teni-
peratwe.’

. Loosanoif, Miller and Smith {Proc. xat'l. Shellfisheries
Assn., PP. 75-97, 1950) 'n.u. hc..‘_ e recults of some stu "'c-s
on the lzrvae of the hard shell claz. In their conc‘usm s the
state, 'OL' Q:sariments h’x“ sh em 2zt larvae of Y. :_Q:_":‘“_“’.""‘-

may he crown, e e "'s vwi*hin 8 temnersture range of 18.
30.0°C + 1.¢ c [
variations, such o"c or tweo dogrees (csmxgrade). are not es
important as it w as thought treviczsly.’

- b.°F + 1 g¥7]. V/ithin this range mall

Oyster larvac are a component L2rt cf the plankton of estuarices

Plankten consis ts of all the Zee Dioating, '“icroscopxc or ncar
microscen.e craanisins that ere transperias by water cwrents,

Both ple nt (::rr.romn ntly alrae) and ar.i'r.als ccn"ofo the ;3‘"-.~.

Theee organic.ae reproesoat @ very essani ial pa f biolozic

a—————— - ) .
zl) 1)]" --._\;n-_—_‘-*;_-._‘_'.'._‘-_‘: -: _:‘ 1.,..“. e r‘l SR 11 : '..; . ; :

Prom tite Lsgt. o s Lap = L St TS0 e bre Witz umm.cd.

-
~



4.8.1.1

stivcture. Tio phytaplanitters {=1ants) ore the chicf agents in
the fixation ol encray, v hile Beth the phvtoplaniiters and 200~
plankters (animnls) are major 7ans items for other organisniS.

En masse the picakicen includes inmuncrable specics, probably

of the order of magznitude of 200 to 400 on an annuzl basis for
Barnegeat Bav. Perticular specics will occur at particular seascns,
although many gpecies may be present throughout much of the year.

Plankters will orchably nct be reduccd in numbers unless
water temper.turss apprcacn 2nd exceed 100°F for extenced
perioZs. LiTTOETORIC craznizis ef a group are mcre resistant
to hich temmoratuTes ebove 1507F are not expected to occur

only minor &na transient 2flests on the plankton are 10 be
expccted. 4

Planktonic forms will proszbly be drewr thronch the plant's
circulating system, in whick case they wil: be cestroyed by
chlcrinaticn. ~s @ result the Zischarge canal may have a re~
duced numbaer of plankters.\™

Dr. Wurtz's study also discusses the thermal effects on algae:
The number of plar‘.":iers rresent ina given volume of water

4 & functicn of =emailzble nuttients ard sunlight, Theseare
essentizl ior 12 cevelopmears of phytoplankiers, and the zo0-
" plenliers &I Cependernt upeT the phytopleniters icr food., Teom-
Y putaiuic WO W A Hmiting efiect upcn plankton nroductio:n

1T 4 ww V1isiom den” 3 . wis fa
jeceif @ contri.idiy influyanes AXCRL. aL vely b

.
o

3

E

4

iz

. ¢

Rt
b

ss of planitzz pfescri as a crop is a direct 1
tion of avaiizz.e D rient material anc sunlignt; as would be
the case in & i€ f corn, Trusisin corsradiction to the com~
monly held telicitnat increzsed temperature, BT £8, will cause
nuisance ¢rowing alcse or cther plants. Witnout @ surpius
of nutrien: meterial (particulzrly nitrogen and phosphorus) in=
creaced prozusuion carno sake place. Temperature can be a
trigger meshaniem that gives the initial fmpetus to accelerztsd
growth fcr some a.yal species, but it is not the causative ajcnt
for such grovwin. W) :

O L3
L)
IS
—

A quantitative and cuzlitative aralysis of the benthic flera and fauna
of Barnegal Bay beth belore and aflar th_e onset of thermal acddition is
part of an cngoing study program being conducted by the staff of Rutgers

University for Jersey Ceniral Power and Light.

Alcae
Dr. E. T. Moul, consulting algolerist, compiled test data during 19G5
to 1968, before any thermal additien, and during 1969 to 1970, after theormel

addition. HMis compansoen of tha weo neriods chov's no apvarent ofioct.

(VD Hitk>, -
4-1C7



1t is intrresting to note that the species which showed thic
highest dc~inznce, crs thorefore ransed high in 1905-83, con-
tinue to rawzin as tnc deminants in the pericd 1€ 59-70. Tvio
exceptionz are: a) I ~ivginhoria plarcicens hag not been re-

ted at =1! for 1962-70, yet it was rannec Bth out of 128 species
in 1965-63. b) AsroshaetitD S has also "fallen out of favor"”
and now raiie 1¥in. Tlve jrgiusa coninues to renk as the

most demi~int rp2cies o p.oae. Although we cannrot state
that it comTibutes the most siomass fwe are still computing
biomass ¢--a), LiVs LS cortainly the most probable species
of benthic 2 zz¢ one -would znoounter in our study area. An-
other noticzibie Spesias clange seemed to invelve Codiun
fracile, Soamip pal < Srseremorins jnte ctinnlie and
Entgromor (4 4a0i3 . < ig wovious tizi Cooivd 18 necoming
more dom.isant inine Lay; however, 1t appears to be increasing
at the expznsc of Chymoin ard the two Trterommor=13 gPECiCS.
v is cae of the szaviest gpecies inwet weirnt, and thus,
very buliz-. It may ke corapeting very successiully for space

and thereiore, excieiing, creviously comrnion gpccies. One

other int:recting? nkgervetinn seems 1O be that very few epighiiic
plants grenw ©5 Cogin. 1S reporizd that after Cogdinm firmily
establishze itsell inan esivary, it becomes the substrate {cr
other spe=:cs ©f hershic algae. We naven't noziced this pheno~
menon, ichaps becacze Coiium sewns 1o we Orifting elong tn

bottom, && are most o the cther alenl species.

species identified in 1969-70 (total =
3p) §& comsiderrbly less il IR o B s Lo (emtal =
128). Thiz is tecauce we n sent more time sorting ana
estimatirs ciomass cs the s ond less tiro ohservirg
the micre-2lgzl forzs, SLea as epiznyies. The (e=reage in
snecics e-sourteres in Barmeget Bay is thus to Lo interpreted
as a chamz2 in tecamigue==-we have found no eviuence for a

drastic 1oz of 2igat snecies in Bamegat Bay.

...‘.Q.'ll"’l.”“....l'..ll...‘l.l......."....‘.‘...

As in previous y#irs, we have again found thot the number
of algal Toecies reslass ise lowest velue during the warmest
monthe ¢ the Veir Y no brown alcae have ever pecn
recordec irci Larnc 2y during the month of September.
The Qres-:st numbe cacies occurs in june and Decembe
(Progress noport £3, Varch 1689); in the currert year (12458-
the same irons @dpPo=rs. ¥rom a boywwide point of view it & oocars
that these ere no eismificant differences in position (i.e., frem
one stotizoi to ano:sar) whether one [easures diversity, tho
number ©:I spceics, O the contributicn of cach species te the
gsample. Hovrever, shere are sianiiicent differcnices from niont!
to mont: (28 cne would axpect due to differences in algze abun~
dance with easons). W
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/ M. Moskoxitz, & rosearch assistant of tho Departinent of Zoology.
at Rutgers University, Giscugscd the dota for berthic invertchrates gath-
ered beforz ani efter thermal addition for the Oyster Creek ouilct:

Durirg the period immediately preceding the operation of

the nuclzar electric-generator {27 August = 5 December 1963),

the r2gion aourd Oyeter Creek (in the bay) wes characterized
by a lowzr civersity than other regions ¢i ¢he tay. However,
the specics richness remained constant, &8 evidenced by a
decreascd evenness. Thercfore, tha lower diversity in the
O, C. [Oyster Greei) region dwing pre-operaiicn can be at-
tributed to the presencc cf the doainant rivzive Mulinia
leteralis. ~:50, curing pre-operation, as a general statement,
it can bz sz1d that sne Forked River regicn nz< consistently

+ higher numoLrs of individuzls of o'l species except the domi-
narts thon either Stouis Creex o Oystar Creck, This pottern
was evisont early in tris study and nas persisted to date.

The secend eub-period (9 February = June 1970] is charac-
terizes v the prescence of fower soocies and individuals
throujhout the bay. Tnis is the winter ec:eon, with reproduc-

ivity being much lower., loredsvEl, even though this
ludes the eany spring menins vihin spawning is pre~
vshout the DAY, many of the bl --im oryanisms are
too smalli 1o ke Gesecicd. This part of +he vearis consid
2 oun te o t\-\n !f‘"' aert rf the we sy writh v

 »4
<
o
o

)
4

cre
2 ha low port of the YI2T Wwate gard

gme { i3] comzarative deta (viz., the camples are
rocring Weshili, Ll the numbers of individuals

and soecies tenos te be lower).

The third period [30 June = 25 September 19701...is distinctly

post—o;;ar:;tic nal.
....."...0O.ll.Q...‘..l...l‘l...“..'-....‘...."..'..

In the present study, Pectirnria geyvidll, the golden bristled

©or moson \VoTT, glorg with Lo tipi= la%=n1 (liztle mactia)

; comurisge the cciminant speCics in the vis.nisy c? the reactor.

" Althouzh Fuzticaca ie¢ a deposit toeder (Coposit feeders are
posuiva]y corre.zied with the clay freciion ol sediments
{Sandcrs, 1 5%)) it is found in @ varieh ¢f sediment types:
ouddy vath @ nich clay fraction to sancy wiia an extremely

; low &iey iraction. However, the wern inhabits muddy areas
in greater numbers than in sandy arets.

.‘.'.l..'..‘C....l.....‘l.'..‘...........Q.‘.l........

. « sCertain conclusions can be made.

1) Pesiinarid tended to increase frem 1359 to 1970; this was
especially nciiccable in Forl:ed River at the Route #9 bridyge,
whae very favoranle growing conditicns seem 10 prevail. On

/



the other hans, this sposies showed a decreasc of 78% at
Oyster Crecls, wicre (hry average temperaturs v:as higher dur-
ing 1970. Such a decrease, although not siauisticelly signif-
jcant, was opposite in its tencdency in comparison to all other
bay stations. There wias, therefore, a significant interaction
at Oyster Creek; in othvzr werds, the Pectinaria at Oyster Creek
failed to recoond 1o 1973 (2nd all the variables of that year)

in the same way that ail other stations responded.,

2) The difference ir *&« number of Pectinariz is significantly .
greatur fromn cne oositiom Tr another than it is frora year to yvear. .
This is, again, prinarl v due to such rich arcas as Forred River
at Route 49 ane such paor areas as Oyster Crezek at Route #9.
The Poctinz-is in the Lar 6o not appaer to vary significantly
from one pos.sisn 1o anagzher, ‘at least for the period September

+  throuzh Decemzeor.

" .........'.....0......O’Q.l...'......l..."'...‘..’..l...
L)

There apuears 10 be gozd sorrelation between the number of
indivicduals of iz domir.aar worm (Pgctinarial) end the sediment
compasition: the Iiner uns sediment, the ncre worms that cre
found, However, note £aas vrhereas the sediment @t F. R, #9

. “ 48 very fire [25.0v) it is also poorly sorted (3o = 5.24). itis
quite pessiblc thzt Peclinaria responds more to the presence
of fine, pooriy scried saz nts then it does to other environ-
mental para:ieters. It f¢ chbviously not respinding to increasced
. «temperature % O ecter T-zel: since there is no gigaifionnt dil-
forenoe between the Domunnria &t Oysier Creel and Stouts Creeli,

-4
L

e i e T
ruwrthcr, wne fLarmer O L ANTILS Bk iAUi".U'J IAVEL €L DR 9 ik
be anomalces, since thizy oscur there in huge (20,000 per scuere
meter) numbers; we feel =ast inis locality is @ region of optimum
growing conz:tizns for pasminaris, given the scit bottom and the
amount of organic maiter prasumcd to be the mud.

.

. The divers!sy indices &4 she three bay stations were not sig-
nificuntly differont &rom. ene another, while ¥, R, #9 showed
a lowered Civarsiny cue =2 *he dominants (Pesiinaris and Jiulizia).
P The rnumber cf species gt Crster Creek was signiiicantly iower
.« than the oither tares areaz. However, it must be recelied thit
the presert aralveis was the result for one day; it is previcusly

”~

= that the number ¢f species at Forked River
went up durinz izte summoen, euven though the numper of species
- at Oyster Crecx remainced i isame. (1)

:.8.1.3 Plankion
Dr. Kent Mountford of ilie Deparimen: of Botany, Rutgers University,
has related plankton data to the temperature of the water, dissolved

(1) 1D
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d4ition of heated waters to

and salinity as it related to the a
ation and couclusions indicates:
ctober was used to com~
sct of generation. It

would have been feris this comparison over
oeola, Dut operations during the first winter,

an entire annual ¢S
=rch, 1370, were SO erratic that

oxRygen,
the Bay. A rcview of his su=m

The period hid-jcre shrouzh mid-0
-2 and after the on

e conditicns hafovn
eirable to construct

December, 1909, strpugh Mer
the data ere more confusing than eniightening.

gerecral, was significantly less productive
sact than was 1 39. This difierence is in
no viay connectcs it plant opera-<ias. It is probably related
to lower values ¢f ro.ir energy inccine during 1970, This pare~
meter iteell is reficsed in slizhtly ccoler gverace water
temperatures.

The year 1870, in
along the entire “ran

Qualitative chanses in the phytcolariiten.. .from year to
year during the survays were pri:“..a.".ly scasonal in nature,
gignalling ec ecrsizliv cola and warmm-walar floral shifts.
Varigsility in conuTence dzites wis euificient that no general

1 displacoments s=msetable to plant cperations could be cistin~

guishec in & gingle yeal's grperienc2. “he average number cf

gpecics occuIm i alerg the «rancect was also not significa:‘.ly

n 1970 may reflect the gciec-
Station 1l but not at ™~
i

altered, alihcurn g erall cecline §
tive loss of o skl GTOURS poserved at
Station IIl. "

e Jeateibnriion nf olume effects cen he partiolly seen ueing
temperatura &5 & WTRTCTa .o In S0=% CnEE3 il poad 10 Anflan-anr
gsouth, and bucs z3xinst the shcre ot \Weretewn, . .as predicied
by Carzernier 6147, In calm weather ¢y with westerly wings,
jt will often coels ns East..., and under ihe

1 ta e

+raighit sovara 1ne &2
influence of sculls ; ~cont towvard the norin
may occur,

w winds, disp.ucens
irm possidle recizculotion of heated water. ...
The chserved tiume areacs ecreed cicsely with those procicted
by Nerih and ;a=e (1969). The reated laver was rarely meore
than 1.5 m thict =% ctetion 111, 500 m zrem the outfall.

PEC R "R EEEEE

-
Lt . -
M

e

i

) The equation for gross productivity Luilt from data taken
befcre operclich cmsiuded velues for temperature, chloroniyti
p, salinity, 7 -aslecellate counts, en3 the stage of tice &t
samplirg. Th euinang caleul 4 values for oross produc-
tivity corrclases with obee-ved data from tho field at the lovel
of +.92. This mzans we ware able to account for some g5il of

the variability vsing five parameters. -

BLE

the varigble most highly rclated to @ross
conelation coxMficient of +.803 during 12
it was &l€o strongly related to ¢roOES

but the conrgiction fell to +.5%1,
3 at the §% level. This

Temperature vES5
productivity, witi &
prc—o;.\c:'a:wr.ci ceriod.

. productivily oLt cporation
I-» dificrent from 193

a vaive sicniizint

4-111



seens to reflcst the associction, particularly at Station 111,
of high tomperatures weith reducad pholosyntiiesis. Sincc @
goroture chasse, iz, the absense of siocides, DUmMPing
and erosion-based wirsiditics, docs nes necessarily reselt
in decreased precuctivity, the relaticnship is not @ simple

.D.C.l....ll........‘......C....'.O.......O..O.....Q"

Durirg the copepad bloom of Feb-Apr 197), ex-eriments were
conducted to delerming she follewing: 1) the ab-: 1ty of adult
copeposds to lay vizhle egs within 224 nowrs of experiencing
a tempo iture inCrozE® of 1592 [16%F) ebove amziznt (by passing
th{,ouc;hc:he %oph::';- zrstem oi éhe p'bant) .02) tha viability of
10 olS , 207, & 43 Lo . 27°, 267, 45 F] (abcve an ambicnt
of 5°C in the latoratony).

The use of co2¢t -<g was ceemed appropriate ONn the basis
that cop2pccs exces<, in koih LUmDers of indiviiuels and num-
bers of incividuals =3 number ¢l soccies, oll tne rest of the
metazoan planitcr compinel and are thus, extramely important
{n food cheins. o Tryrnesat B2y the cupepod ccatia is the
domirent form in th2 secion of the Tay near the powar plant

and is the form Gecit with in these experiments.

To compare the viability of egge layed by those individuals
having passed {rroozn the plant voith those having not, adults
. were collecteo st st o intals and the outiall of the plant. Upon
returin Lo the leb ihs o~ wetre claced in bowis and heid overnigiht
8L e G- spmenrmrnre of 102 irteke, Howvrever, indivicuals

o ‘ - T 1 a PR - s bw e 2
colleciell TCT Neiw cutizll werd eaieesingd B 1.5 Culiais v

t

perature for two neors to £iniulate passags time cdown Cysier
Creak before hcirg returnes to intaxe temperatore. LUgs from

. 4

both troatments were removed the jollowirg €&y and placec in
small bowls fo chservation of hatching. The rocults are shown
in Taule 8.

'.l'::ble 8. %ess katcting from individuals collected at
intake and ousfali.

£ eqcs % hatching
intake 75 73

outfall 75 78

Thus, (whon the ambiznt was s°c [41°I’]) she delta [increased

temp:rz;turc] pumzricnces by A0 tia on pagsage through the

cooling CONCensLrs cié not se=ia 10 aficct their ability to izy
viable cggs within 24 hours of exposure 10 the delta.

4-112
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To detenrine the eflect of a delta upen £GJS directly, c3gs
were obtained {rom indivicuals colloctad at the intake and then
lt.%:jcctsd in thn laboratory 10 temparotur? elevations of 107,

15

" 20%, & 2578 [16°, 279, 3¢Y, 45°F) ebove ambient for,
& 2°h0ur°dura*.ion. ...cogs subjectcd to deltas of 10° & 15°C
(18°, 277F] had a betier hatching spcccss than the controls,
while these receiving a delta of 20°C ¢3°F) above the tom=
perature 2t wrich the eggs were laid was definitely disastrous
to the ¢gGs.

........l.'.’.0.'..l...'.....'l‘.'......‘.............l

Thus exposure cf Moartia cogs to @ delta of 10° or 15° [18°,
27°r]) ahove emnbicnt 157} (21°F) not oaly resulis in a signif-
fcant shortenind ci the time span necded fcr 2 cohort of eygs
to hatch, but o150 e3¢es =0 treated show 2 betidr <% of hatching
success tran the conirols.

At the wintor temperatures of the bay, we have detected
no significer: 2ifect €2 the vicbility of €358 of the dominant
copepod Acaric SP.. It should be ca psigned, however, that
thes% exoorirments were run {for the cold meonths, so & delta
of 15 (27°1) =av, in fa~+, result in an end point temperature
of 15-20°C [279-36 7). (4

1=nis

Regarding higher plants, Dr. Wurtz's study re?ealed:.

The New Jersey Deapartment of Health has expressed con-
Gy vesh the reeeiria eifrats of increased water temperatures
on certain higher slznte such 88 eelgrass, ZEELNID TiELALT
and widgeon Sracs, nurnic meglina. Tae Desarcnent felt that

these plonte mirnt davalen &5 nuisance --ci215. Deoth these
species werc iZpntified (27 February 1843) in peached material
at the mouth of Oysier Creek. These two spacies of sperma~
tophyies ({flowering plantg) ere commorly found on protected
submerged brachii. In general, the spermatophytes are lese
resistant to e.ovated temparature tharn 272 the algae. Excessive
growihs are most vnlikely. Furthermore, as with the alcae,
such growth would depend on availeble nutrieris, not on in-
creased tempuraivres.

nelgrass was at one time the dominznt plant in many of our
coastel bays. In <he coarly 1230's, however, it became para-
sgitized by an amoceboid pretorean that reached epidemic pro=
prriions ord nearly eradicated the specics. Survival was
limited to low-salinity ureas. The loss of the plant virtually
destroyved the hay scnllor industry. The plant is a desirable
species in our coastal waters for several reasons, not the

) 18D




Fish

jeast of wwhich i its effectiveness 28 an anti-erosive factor.
The ezlgracs entraps material about ite roots, therchy build-
ing bars and preventing undue cuting action from wind and

wave action. -

Becauce the eclerass is more tolerant of low salinities than
the parccite that kille it, the gracs screads from the frosher
water arcas in wet years. In dry yezrs, v.ith lesscr amounts
of fresh weater, the porasite gzins the ascenaancy ard kills
the crass. Zo tera marina wild prosazly be coritrolled by salin-
ities rother then tcmperature. )

A siudy‘z)oi the potential elfects of heated wiater on estuarine fiches

known to inhabit parnegat bay., sponsorcd by JCPGL, estimated limiting

temperatures:

The upper avoidance temperatures and upper avoidance
brezhdown temperaiures of 11 species cf ¢stuarine fishes and
two suocics of gstusrine jnvertehrates are presented and
discuss<c. The upper avoidance temperatures etermined re-
present tha maximum summer temperziuras at which these or-
maniems vill be found., Water {emparaturcs above theee levels
will be acuvely avoided by WnCLe 20 raik. IR URPH sunidaAnce
bregkdosn temperaivre determinzi rezsescnts the sumi Gr Weler
temporature, which when encountersd LF shor penods Wone
hour or legs), will cause a loss of tha organism's locorn:otery
control end thus, a loss of the orgznisms’ ability to escape

from concitions which will ultimaicly cause death.

Summer water temperatures which are vnaccepiable to the
gseveral cstuarine fishes &re presenizc in Figure 7. [Figure
4-11]., Iy weater temperature above 1r.ase levels will probably
be actively avoided DY these specics. As illustrated in this
figure, estuznne waters with temperetures above g7"'F will be
an unaccepiable environment for the r-ajority of owr jmpertant
fishes. It must be emphasizec that - o3t of these stuclies were
conductad vith yvoung-of-the-ycar o small individuals of the
fish spocies. The present study has demonstrated an inverse

relationsiip bctween fieh size and vroer avoidance temperatures.

o
v

It §s suggcsted that large individuals of the spacies examined
may actively avoid temperatures loweor than the levels presented

size during their lilctimes (striped bass, winter flounder,

m I

2)

(R
S b e W - amiem o e e &

J. J. Gin and Jo Re Veefttaal, Juu [RLVIN

bluefish). .- .
e rien of Dictoatenl Indleanaea, Viuree,

menoreee of Semir P Anaien Fiab e e Toavaneina el Cirndies
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here. This is ecspecially likely in species that at:ain considcres
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Scacon of the year, indepzndent of acclimation temperaturcs,
has been shown to influcnce the avoidunce teinparature of these
fishes. The evoicance tenneratures pr.sented are summer max-
{ma and can b expocied to be lower during other seasons of
the year with shorter photopcriods.

It 18 not inplied that these fishes will occury these water
temperatures by choice, Thalr preferred temperatures are lower.
Bewever, urdzr i) c.reumsiznsce, these fishes will avoid
estuarine waters when they reach these temperature levels.

Summer weiar temperatures which will result in the death

of esiuarine fshes after €19t expesure (one hour or less) are
' presented in Figwe €. [Pigurs 4-12) 7These temperature

leve's are bazcs on the upper aveidance breakdown tempera=
tures determirod in the exparimental appuaratus under conditions
of rieing temyoratars. Shert exposures 1o 8 temperature of
94°F will rosy : in loss of lecomotery control (thus, loss of -
ability to escene from conditions which will result in fish death)
for nearly every important sp:cics of esivarine fish, Only
cyprinodont iishes can successfully survive extended exposure
to this temperature. .

Based on t-e present research, sumrier estuarine watcr tem-
perztures sho.!l not be permitted to rise ahove 67.0°F. Waters

. :\....__ :‘:""‘ ....':\ | SO ‘:\-v:f.-i' '.‘f meact ?f ~ur imrnartant ectnnring

~ \d‘.....a-- ..... & ' s 0w whieg * -o- e
fighes, V/nen suc .
short, summer ennosure to weater temperaiuris avove 94°F can
be cxpected 1o regult in the Seath of most of our important
estucrine fishes, U

-~ £341 rarmd e e e bamerdime $m v
-':554\_. E..J..‘EA.,V\, e nahd Yaoas 4 bt

In this same study, effocts on two {mportent invertebrates, grass shrim
gnd blue crab, were exanined. Adult craes chrimp, an important me:m-
ber of the estuarine food ckain, showed a mean avoidance temperature
of £9.7°F and mean avoidance breakdown temperature of 97. s°F. These
shrimp secmed to prefer the warmer waters up 10 870}‘. The blue creb,
an important sport and food specics, showed an avoidance temperatwre

' of 09.5°F and an avoidance breekdown temperature of 104°F. 1t ap-
pears that longer acclimation may increase these temperatures., Avoid-
ance behavicor by blue crabs may not occur until near lethal breakdown
temperatures.

s - — —— SO U -tad o= & s ok e
bl e s S s e £ e @

. 5. 610 and §. 22 Werlah, uas Bl

) Eepgionon gt Soms Tetniring Uiehne fo Incnoasing Thoprel Gradiesas,

4-116




-

LLl-v
FISH SPECIES

o~ e

CIAnE TINE (O CRLISH, Tan.9 G-

Lo AVOIDANCE CREAKCCVN TCMFERATURES 1 9 :
co T RTIMED IN THE PRESENT STUDY. (1) 1 : S
SHEETSH TAD RINNOW | } ‘
MUNHIZHOG P st o
STRIPET KILLIFISH | e T A ST LYY
S R T e A I 3
| SRR AN
. \.. ~ gt ~.“
WHITE PERCH | T
2 AL
i SRR
= o W
SILVER PENCH P _ T Aty
SUNMER nF I Sk
NORTHIRN KINGFISH - TERTIMATURES & ol
S LETHALASTER .- LN
-+, SHORTEXFOSURE - 7., ‘.
= . -.'. . | e . :\‘::. '.“.\‘.. ; .\:
Sor s Rt .'\:";.\f},\'; o
STRIiFE ) BASS AN g S Al :‘.“.': A,
' S g M
o L ANTE S eSS e e S F
- e ' \.\\‘.‘ A . . o N - ‘ * ‘w\.\ "8
X HORTHEAN PUFFER LA sede SN S
S
O N :}‘., -\,_-‘..'.‘ 5 el
BLUEF M N OSNARNVE ey 2
S % .‘\'- '\‘\‘ ‘\'-,:-.\‘- \.:.. '.\.», . ‘_.‘ .‘ .
: S AR TN el S
WINTER FLOUNTER {707 > “_-_.“‘.::»;--?_*‘.\....-;. SN
. ‘L.. .“ l;: v-;‘.j : " \ - .! A : :‘:‘; :‘.‘!

109
SUSIVER WATER TELPERATURES °F.
FIGURE 4-12
LETHAL TEMP .PATURES TOR CERTAIN FISHES



e

F18:1 EGGS/LARVAE 17.25AGE THROUCE THE CONDENSERS

Dr. Charles B. Wurtz, Consulting Biclogist, has a;temptcd to ident-
ify qgualitative and quar.titativc effects of opcration of Oyster Creek

Station on fish eggs. Siresses being evaluated are chlorination and

rapid temperature rise across the coniensers. An extract from Dr.
Vout2's second progress report is given below, showing no significant
cifect. '
The two obvious sources cf ecgs to the bay are the in-bay
product of spraning f/ish and 122 transpcml of egzs into the
. bay by tidal incursion throusth. the ir.et. The most apparent

: factors for the cepletion of c;7& would ke predztion and the
transport of ezgs irom the bay oy tidal excursicn or pumping .

The most significant differznce fauns in the enalysis of
variance of {ish egg distribuzion WS {nz difference betvreen
the average number of suriace and boticm eggs. The surface
water was found to have the grezter nunder of ezgs by a fac-
tor of 2.7 te 1. The €395 ccliegted viere sredominantly bucyent
egys. Subsegucnt identificasicn ol the 0ggs (2 phase of the
study not yct completed) hae arfirmed that the eg3s found
were chiefly t.ose of the Bay Z-chevy (mnchos mitchilli). This
species deposiis buoyant ezLs which sink in waters of lowered

~ gpeciiic graviiy. iR additivn, i ‘s geme evidongs to intie

[ RO P i a8 VNG Wva
cate ihcy sink wiih aging.

et 1
o

T

The most sizrnificant interacticn found in the analysis of
variance was ot Latween o= OF botto: €398 versus diurnal
period as nighl and day. Nizht e3¢3 exseeded dev eggs by
a factor of 2 w0 ). There wers proporticnotely {ar more egus
present at the eurface during he night than cduring the day.
From this we craw the conclusion that cur dominant €3g9s (Bay
Anchovy) are ceposited at tha surface ¢f the water during he
night.

The incomp!zted study of zteh pggs identificetions have
shown that we ére not picking stronziy achesive demersal
egys or those €208 which hawve entangling surficial hairs.
Presumably thisc egys will r.ot be entrained by plant pumnding
operations since owr pumping method fcr samepling exerts lozul
forces of velesity of 12 fect par gsaconsd, which is much higher
than the influence of the pumps of the Oyster Creek plant.

The number of eggs taken en the fleod tide as opposed o
the ebb tide is greater than +ha latter by a facter of 1.8 to 1.

In effcet, tho croatest number of eg-s are found in the sur=
face waters, Suning the nig..L and on = floovd tide.



1f the influence of the flood tide &0 increaced egq numbers )
coneists primarily of eatrainment of the €99s of off-ghore »
gpawning fish being introduced threvgh the inlet, then Station
6 in the inlet should carry nigh conzentrations of cgge on the
flood tice. This hag nct Seen fourr. to b2 the casc. £lthough
there is 2 {lood tide 10 crb tide of 1.9 to 1 ratio in egg couats,
irdicuting net off-shore entrainmen:, the numbears of ¢2gs in-
volved ara much f{ewver than those found at stations in the bay.
1t woull anuear that 211 bus 2 small zronertion o: the eggs intro-
s'uced during the input ¢ - od are the result of spawning in the
bay.

The det2 presently avzilable indicate that egg attenuation

uring the cay is not coused oy the mechanical transport of
eags into the plant intase. If pumging ov he plant was the
esuse of the day deglelion of eygs the 1zrge number cf eggs
per sample comprising the average numcer of night €g7s less
the avercra number ef vosveral eger ({.e., nine €z¢s per .
sumple) would be insraa singly concenirated at Staticn Z in
the mowih: of Forkec River. Such a ccncentration woeld ocour
durinz the attenualicn rzriod of the o:rer ctations., Xowever,
“a averece number of niz=t eggs 1278 the avercee number of
vesperal ¢cus is the same at Staticn 2 as it is ior the other
stztions. Obviousiy this confcrmance cf diurnal pziterns among
the stotions discounts transport up Toriked River s a factor

- bd -
Nawian

$3 Gl il Ciy atisuan

It must be noted that cata {or the diurrel distribution of
{ish cogs for Siation % alew2 are tco few 10 perimit & rizorous
assertion of the ahove. MNoreover, Siztion 2 gy count avers
g&ges ¢o nol decling from night throvga 10 the vesperal period
as does the overall avercjes. On the contrary, ticre is an
increzse during the day ¢f five egz s pov sample. The increase
meay be duc to a pumping effect or to chance varigticn.

We belicve that & esatistically certain decision could be
a mede on the impertince ¢ the possible effect oL P smeing on

Barnegat 2ay fish efzs. \We base this on a comparisen cf the

siatistically reliabic divrnal egg cepletion in th2 pa2y eénd,
when erough data rzoonie available, the diurnal variation in
the mouta of lerked River. ()

Dr. Wurtz recognized that €53s etudied hzd been spawncd prior to
efiects of heated waters, and that the effzects of the plant operation
on spawning in the summer of 1970 would rnot be felt until the summer
of 1971. These data have been collected but not analyzed at this time.

- —————— e —— —
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Studymon Barnegat Bay oysters fourd tha
by discretences of the tidal prisms. In unifermly saline water the
larvec were voiformly distributed top to botinm, but larvae concentrated

at any interizce whcre' gharp salinity incr

t larvae hcld their position

gasces occurred. Larvae were

foun? to be cistrivuted vertically by their own activity, respending to
sali=ity charjes as well as current changes and showed increased con-

cect-stions &t levels of greatest current velooisy. Oyster larvae were
q N

also studied “'relative to tidal cycles.

" wther studies(3)on clam larvae also foun2 these orcanisme 10 be some~

‘_a* {ndepe..dent of water currents. in Litle Egg Harbor maximum clam

« s e concentration during the day was 2t & depth cf one meter, but

z3ght this stratum of masximum Cconceniralion descended to near the

The blue crab larvae must be cven more irczoendent of curent than

the oysters end claias. Crab eggs are not planktonic but, rather, are

crrried hy wno fxrale.  The fomiles Aup=imrer in the move saline waters

of the Bay. The e2¢S, 1aid in the epring,

waters. Aftes hatching the larvee migrata

Yaemh i hWae -~ 17 0a
2-c.. 2‘3 t o S~ uu4¢:le

. - .

3

L, e
PN

L§

+5 less saline heacwatcrs.

This is @ directional movement ard as such raust be indesandent of

minor currents.

In general, resident bay fish deposit cemerzal eggs, and such €ggs

generally hztch irto larvae that are found

t~ be more abundant near

the bottomn. Migrant fich gencrally deposit huoyant €9¢s outside the

Bay. The demersa! cggs of bay specics azrear to be an adaptation

for resisting the net scaward transport cheracteristic of all positive

estuaries.

O Chsnrvations of the nehavior end Dirtribution of Quetrr Jorvae,

T. C. ineison, 1o, Naticnel Sheiilizaeries Associauon, 1454,

PP. 23-28 .

-

1 .

(2) Lacloxics) Qherouationt, .C_'l_f’."_.f.‘l?'_:'i}‘.‘,l.'-_ifl‘,ﬁf_. Qvsior lorvae 0

) ye .5
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(3) Sronyflnen SotsiieidizaLe!
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M. R. Carnieer, Proc. hational S5 cl.oshCrics Associalion, x:i;.:u‘,

pp. 69-74.
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in general, fish eggs an. larvee are not being "sucked" into the in-
take canal and drawn through the Oyster Creek condensers., ‘rhosé
egss and larvae that do pacs through +he cendensers survive in sig-
aifizant percentages. Eggs ere generally more tolerant of the stress
than more advanced fcrms.

Stresses caused by opcration of the Oyster Creek Stoticn have not
apperently caused upset to 3arrnegat nSay. Operation of the Forked
Rives Stztion should not 2dd meesurzbly to pr*sent stresses, because
of 122 significantly lower water usaga. The living forms in the Forked
River make-up water are likely to die, however, because of passage

throegh the nuclear services cooling water system, intensive recircula-

ticn (averaging 15 times through the circulating water system), and
the zddition of chlorine and smgll amounts o ¢ water-treating chemicals.

OTEEIR CO»‘SID:".‘.'E' %S
Lstensive sampling to € etermine the influerce of Oyster Creek was

cor2ucted &t two of the thrce usual Trop
bettem organisms end {isth. Charnge inon2 srophic level intimately

{nfluences the other two, therciore, the e-tire array aced not be studied

w:-‘le\'

w
Yo
.

- -~
primary prosucers,

at &rst. Typically. boriom organisms are selecied as the most indica-
tfve trophic level for szmpling, since they are relatively stable and
kave a li‘e cycle of &t lzzst one year, Frimary proc lucers have rela-
iely short life cycles end reguire extensive sampling to obtain regre-
'se_mative sampling. Fish are highly moblle, difficult to collect and
less representative than either of the others.

An interrelated study cf all three trophic levels is exceedingly com=-
plex, and fish studies, except for s*zble element radiological study,
have been deleted to conserve resources. A significant quantity of
data must be assembled and analyzed to adeguately identify the local
environment and a similar quantity of data is nccescary after th2 on~-
set of a potentinlly upsetting influence to that environment. To this

2. JCP&L hus sponscred the cortinuing rtudies noted in Scction 2.4,

Cre form of Biolegicos! smpact oncesioii ey nowed s dish Injury o death
lm!tmg from being drawn thro & pumps or held ageinst scrcens by
::::’ in €ostinn 4,2, the vater intake

e iAo .
M-:.‘. Ocu.-yr v ‘{_u“kf...ﬁ. .‘.u d-:c



An analysis of the existing thermal discharge to Barnegat Bay
{oc wding: ;

a. Heat load evaluation under most stringent conditions with
qualatative data, preferably expressed as isotherms, at
various tidal cycles.

b. Submit data gathered at existing temperature monitoring
stations utilized by tine company.

y ¢. Submit data on actual thermal dispcrsion pattern from the
Oyster Creek facility.

RESPOIISE

c.

The meximum heat load from the Oyster Creek Plant is 4.6x109 Btu/hr
at full power (1930 1it). Attached zre figures of the Oyster Creek
thermal discharge plume from the Sandy Hook Sport Fisheries Marine
Laboratory.* Thesc figures depict 211 the data collected by the
Sandy Hook Laboratory in 1970 and 1971. '

Table 2-1 indicates the Oyster Creek operating data, circulating water
temperatures, and the Koute 9 Dridue tewpeaalulco acrrarpandineg ta the
plumes indicaled in the figures. Figure 2-1 indicates the hignesi
tewperatures of each day from JCP&L's marker buoy “J" recorder in
Barnegat Bay.

See the Sandy Hook Marine Laboratory figures included in the response
to Question 2. a.

_ #Uppublished wmanuscript entitled "Wind and Tide Effects on a Thermal Plume
in Barnegat Bay, lLow Jersey," Azarovits, T, llorse, W., and Silverran, M.,
Nat fenal Marine Fisherics Service, 1222t amds e Ae ot

Note: Tais inccraation is privileve! and should not appear in any forcal

publication.
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731.6
56.7
43.1
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57
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a2

45

78

Avéra':e Condenser
D!::Sa-qr-
Tamperat e _TVEY

92.9

76.0

62.4

76.0

101.3

.

Coohm Torunr !'n;n

mper: tyen Uri3) {3
L |
0.4
2.1

L

7.4

Heat Irput
to the hx
Bonhe £09)
190
287
320
252
185

Based on design conditions and & maximum basin salinity concerir: tion of 45,000 ppm.

Oystor Creek Unit | st full power,
Nucleer servites cnuling water was estimated at 35,000 gom with 1 tumperature riso of 7°f.'
Oyster Cronk not Oparaling bul alter mixting with ena clircylating water teap (115,000 gpm).

Blowdown
Temperature

Abovwe 0\7
Tomneratuen !z

15.9

26.7

Blowdown

Temoarsture
AbovaMelow Blowdodkn
Cys<ter Cronk . Temporatere
Cond'i:ncer Discharge Avove ":6
—Jezrratees T Jemncate 2pH o
-3.5 2.2
4.6 «4.1
7.4 4.8
+1.7 - +1.8
"c’ ‘:c’

mt-mmmmmmm.

Pesk bay temperatwres in conjunction with a wet-bulb temperaters creater than 70°T (occurs less than 1% of the time in summer),

Based on 460,000 gpm circulating water flow from Oyster Creek and 24,000 gpm blowdown flow from Forked River,
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QUISTICN

W Locate and describe (horizontal and verticzl) the water area
that vill have temperatures in excess of i3° F. as a result of
discharges from the Oyster Creek Power Plant. .

ESPONSE

The vertical distribution of waters with tempera:zres greater than 85° F. or
87° F. appears to be the upper threc feet except in an area extending approxi-
mately 100 yards from the mouth of Oyster Creek. The attached Figure 1-1 is a
plot of cdata collected on June 7, 1970. The ambient Bay water temperature on
this date was 68° F. Maxivun ambient Lay water temperatures are approximatelr
80° F., so that 85° F. would be a 5° F. increment and 87° F. would be a 7° F.
increment. As rpay be seen in Figure 1-1, a 5° F. increment or 73° F. was
confined to the upper three feet except immediately off Oyster Creek entrance.
The horizontal distribution of the warred discharze from Oyster Creek varies
with the tide and wind dircction and intensity. ¥ith each tide a new plume
develeps and reaches a length that corresponds tu the "tidal excursion' that
is the resultant of the tidal and wind forces. Iar exatple, consider a cycle
beginning with slack before ebb. The waters leaving Oyster Creek will rove
cffshore as a result of the momentum in that direction. As the ebb tidal
current cdevelops the pluze will be deflected to t*e south or along shore

and becoze longer. The plume continues to form tiroughout the tide and at

the end of the ebb tide will extend as an elongats volune to the south. At
slack between ebb and flood, 2 new offchore trajictory for the discharge freoz
Oyster Crecl: develeops and a svall offshore plure cevelops. As the ticm turne
L0 ii00C, tne new piume is deflected to the nort- énd a new plume continucs

to develop throughout the flood tide. The previzusly formed plume becores
more dispersed during the slack and early stages c¢{ the nevw tide so that

its identity is nearly lost as it moves to the north and partly mixes with

the newv plume. .

With a2 vest or offshore wind, the plumnecs are obscrved to move offshore to
the area of the Intracosstal Waterway buoys. Witk an east or onshere wind,
the pluftes lie nearer the shoreline. With winds fren the north, the flood
tide excursion is reduced and waters from Oyster Creek do not reach the
entrance to Forked River at the end of flood tide. North winds md¥e the

" ebb plum2 further south so that it is found offsicre of Waretown or the- .
Holiday Harber Marina. During the surrmer, the mest frequent wind direction
is from the south or southeast and the flood pluzz extends 200-400 yards north
of the Ferked River channel eatrance and the c¢bb jiume extent is reduced.
These tical variations are illustrated in Figure 31-2.%

As nay be seen in Figure 1-2, temperature at a given position is variable
througheut the day or tidal cycle. It appears thit the locations with
persistent temperatures in excess of £5° F. or 87° F.-are limited to a scmi=-
eircle with a radius of approximately 500 yards that is centcred on the
mouth of Oyster Creck.

*lUnpublisied nmuseript entitled, "Wind and Tide Yi{focts on a Thermal Pluma
& Farverat Lay, Sow Jerses,® ararovits, ., MNorre, Wo, and Silverrman, P
satioanl YMarine Fishertien aarwicey Hilsadanis, Nt
Note: Tuis inforration is priviledged aad stould 2ot appear in any forumal
publication.,
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The extremes of the arcas ahove 850 F vhen the awbient Ray temperatures
are €0° F cppear to be 2000 yaris in length and SO0 vards fn width and
occur at the end of flood tides with winds froa the southeast, i.e., ‘the
pluze extends from Oyster Creex to north of the mouth of Forked River.
Plunes to the south extend appreximately 1500 yards in length and 750
yards in width at the cnd of ¢:o tide. y

While the position of the area or volume with temperatures in excess of
85° F Ls variadle vith tize, the total volume is relatively constant and
amounts to approximately 1 =illion cubie yards. The volure of the Bay
that exchanges with the pluze :rea during the course of a few days may

be consilere?! as running frea funrise Beach Marsh to ¥aretowm and across
the L& o the shallovs. This 7900 by 3099 yard arc2 has depths of 2
yards aud the volume is reugaly 42 nillion cubic yards. The fraction of
the flozting pepulation tha: is present in the area zbove 85° F is 2.4
percezt gnd eny modificaticn of growth rate or cortaiity of the population
from such tesperatures will be extrenely difficult to perceive as a change
in abundance of the organiscs. : ’
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QUESTLOY

2. Locate and describe (horizontal and vertieal) the water areas
that will have temperaturcs in excess of 87° F as a result of
discharges from the Oystcr Creek Power Plant,

ESPONSE

Refer to the respoase to Questicn 1.
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3. Describe the cffects of temperatures in excess of 85°F
upon the fin and shellfish Srecies common to the area
Prior to operation of the Oyster Creek Power Plant.

ESPONST

Very litzrle information is available for Barnen:ze BEay on the affect of
tenreratizes above 85°I on fish, and none on shelliish, A fighkill
drvastigazicn report by the New Jersey Fisherios Laboratory at Lebanon
(dated July 30, 1948) prresented the results of » fishkill that began
July 203 1968, Dead fish had been reported follmwing three of the
hottest days of the suiner. The fish were identf{ed as juvenile
flouncder three to seven inches long, and these cled over a wide ¢xpanse
ir the northern pert of the bay. This report suyzested that the kill
vas assoclcted with elovated temperatures. he meximen temperature
recorled (ofishore and north of Barnegat Beach) was 85°F, which prevailed
from July 17 through July 20. The report also noted that 85°F was the
vprer limit of the terperature recorder. Elcvarcd terperciures as the
ciuae of the fishkill, nowvever, vas not clearly temonstrated but, rather,
byp:thesized., The report referrcd to a eimilar flounder rortality in

tie saxe general area in July 1966 following a hat spell, The reve nf
the renavr vafarroa o Vivessdy studies of winter {lcundar (Fecudo-
Ficovwensios ameriomius) end for this feason it is presuned this was the
fivender species that Wés involved in the fishiily.
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4. ldentify changes that have ccecurred in the fin and shell-
fish species compositions wiiire temperatrures have exceeded
85°F as a result of plant oparation,

Those investigations by the Nutgers Urfversity growp that relate to fish
have not vet hecen made availadble for tha period following the startup of
the plant. Dr. James R, Vestran, princirzl ianvestigator for this group,
bias. udvised orally that the temperaturcs cutside tiie mouth of Oyster Creek
bave rot been fournd to exceed £5°F. The wezrmer wezcr in Oyster Creek has
spperently been beneficial to anglers tv serving &s =2n attractant for both
fish «nd crabs. Any changes in species compositior of the comnunity have
uot been identiliied. The maxinum recorded tempercrure inside the mouth

of Oyster Creei: during 1970, the year ciier the plant began operation, vas
$3°F. This termperature was found June §, June 12 a=nd July 20, during the
eourse of semi-weekly sampling for fish ezzs and larvae.



ULSTICH o ' .

5. Identify and describe the effects of 22y discases or parasites
‘of fish, shellfish or waterfowl, or other plant or animal pests,
that have becscme established or have changed in abundance follow-
ing the discaarge of waste waters from the Oyster Creck Power

Plant.
RESPONSE
There has been no recordsd instance of incrcased abundance of fish or shell-

ins
fieh diseasc or parasits subsequent to the discharze of waste water from the
Osstey Creex Plant,

i= increase in the abundznce of shipwerms (Bomkie gouldi) has been alleped,
and this is currently unier investigacion., The partics making the zllega-
tionn are resident along (yster Creek proper, which is the discharge canel.

shirworms (a form of word-boring clam) are natural residents of these waters.
1z gcaeral, the population is too small for dock cwners to bother using
great~d tirber in construction. lidstcriezlly, untirested docks last ten to
twvelve yo~rs in the arez befcre shipwors <euwzige cenpzls replacement. The
haen Jeternined. Tield

iy A
S
eéy
e

ege of standing cocks aleng Oyster Cre:l: has not
investigaters from Rutgess University have reported that most recent doci:
gtruciures in the tributsry streoms Or aartegatl Pay are dullt or .reated

soa¢ (using creosote).

¥ooden test panels put into Cvster Crecl and other tributary streams by the
Rutgers' group have, to date, shown very light infes ations by shipuwerns,
and no differences in deasity between COrster Creek and other streams,
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H-3

Batla~l40

I-131
Xe-133
Xe~125
Cs-137
Cs~134
Co-58
Co-60
Cr-51
Mn=54
Sr-90
1-133
.Np-233
Tc-99%n
¥-91a
Sr-91]
Mo~99
rr=35u
¥y-88
Sb=124

Total

NOTES:

1)

(2)

(3

(1)

Discharze |

TALLE 6-~1

LIQUID RADIOACTIVE DISCHARCES

Ci/wr

23.18
0.212
0.534
0.772
1.662
0.252
0.05¢
1.532
0.202
0.168
0.804
0.482
0.574
1.312
0.150
0.002
0.100
0.206
0.052
0.014

0.006

29.798

discharges.
typical of QOrster Creck Station operations 2ad have been doudbled
to yield ycarly discharge values.

1971(1)

(2)

Avg. Conc.

in Bay

uCi/ee

3.17(~10)
2.90(-12)
7.31(-12)
1.06(-11)
2.28(-11)

3.45(-12) -

7.94(~13)
2.10(-11)
2.77(-12)
2.30(-12)
1.10(-11)
6.57(-12)
7.86(-12)
1.80(-11)
2.05(-12)
2.74(-14)
1.37(-12)
2.82(-12)
8.49(-13)
1.92(-13)
8.21(-14)

(3)
¥2C

¥Cilee

3(-3)
2(-5)
3(-7)

2¢(-5)
9(-¢)
9(-5)
*3(~5)
2(-3)
1(-4)
-1
1(-6)
1(-4)
3(-3)
3(-3)
5{-5)
4Li-5)

2(-5)

Fraction

of MPC

1.06(-7)
1.45(-7)
2.44(~5)

2.74(-6)
7 NS(-A)

4,11(-9)
1.06(-4)

Cyster Creck Nuclear Generating Stztion: “Report of Operations,
Semi-Annual Nepoart No. 5, July 1, 1971 to Deseuber 21, 1971."
Tuis wvas the first reporting period that Ovster Creek was
required to rresent an isotopic breakdown of radioactive liquid

Tho discharges during this period are considered

material relcased from Oyster Creck.
Facility Description and Safety Analysis feport, Section I1-4.3
and Figure 1I-4-2,

Based on 5%10-13 yCi/cc concentration in Bax per uCi/day of

See¢ Ovster Creek Station

10 CFR‘ZO. Appendix B, Table 1I, Column 2, soluble or insoluble,
vhichever has the lower value.



7. ~What are the range aud rates of temperature decreases as
the result ¢f power plant slowdown, and what has been their
effect upon fish and shellfish common to the area?

RESPCLSE

Based on inforraticn fro= the Ovster Creck Plant (See Table 7-1 and
Figure 7-1), a typizal pl:int shutdewn results in a circulating water
cooldown rate at the dischavge canal Rt. 9 bridge (property line) of
sbout 1.82°F/hr. The rate ar the condenser outlet is greater (about
4°F/hr.). hese nuzhers are typical for the normal plant shutdowns and
on the average one woulé exyect 2-6 of these each year.

Pewer reductions and increzses necessitated by surveillance testing end
preventative rainzenance weuld imvolve changes at these rates or less but
most likely over a range of teimperatures about 1/10 to 1/2 of that associ-
ated with a shutdoun (i.e¢., 1°-6°F at the bridge; 2°-10°F at the condenser
o:tlet.). These reducticns occur on a fairly routine basis - about once
every two menths.

Norra) operatienazl trensicnis that involve a scran would result in more
rapid circulating water cooldown rates Initially, Zoiloved by rates
ednilar to those nentiousd zaeve ler netmal cooldcwns. it an event
occurs that results in a veactor isclation, the terperature in the dis-
charge canal veuld drop razidly to that of the intzke canal, probably in
less than one hour. These seram and isolation events are, of ccurse,
very infrequent.

Previous to January 1972, trere had been no deleterious effect upon fish
and shellfish cemmon to this area. A loss of a nutber of fish in the
discherge canzl cccurred is Jaavary 1972 when the Oyvster Creek plant was
ghut down for repular weintenznce. A copy of the prelicinary report cn
this incident is attached. ‘



TAB!.F:__l: 1 ' .
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o

CInenOIL sy 0F YUENTS

9-17-11 ' ‘ -

20:03 p.m=. Ste-t controlled chutdown Yy insertion of control rod

é:CS E+De ' Main Steam Isoleticn Valve Tests

2:30 : Fecdwater heaiers teken out of service

2:50 & 3:L0 "p® ¢ (" feedwater pumps 02t

LoLh Cenerasitor off line

6:22 A fesivpter purp off and degin decrease of reacior

recirculetion flow

0140 Noofroulntion Mlau daum ta mininun
1:%5 . A1 rols insericd, closed FEIV, stoxd chutdown cooling
provess
NOTZ:

Paring Lthis entire iin ried four (k) cireculating water purps vere
in cperetion end o dilution puzps were in use,
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QUESTION '

g. What plans exist to reduce drastic temperature decreases
in the heat affected area during the winter that might be
.ecaused by pleat slow-down to the extent that they do not
present a hazard to fishes?

RESPOASE

As indicated in the respsnse to Question 7, changes in the Oyster Creek
discharge and tempevature resulting from startup, shut dowm or trips
grior to January 1572 have never resulted in any deleterious cffects on
fish fa the cznal or bay. Consequently, there have never been any special
procecdures to reduce the temperature transients., Fovever, as a result of
the Zncident in January 1972, the problem is under intensive investigation
almesd zt avoiding any sirilar events im the future. These plans will be
pade availedble for your review as soon as the investigation is completed.

8-)



9. What is the ecxtent of mortality of entrained organisms?

BESTOUSE

No specific study has been made of entrained orzanisms passing through
the plant. Those bay studies ascocfated with the planitonic forms of
1ife that may bz transported throuzls the eondenser tubes, and including
fisd egps and larvae, refiect no dirlinution of population associated
with the operaticn of th2 Oyster Crzek Plunt.

Stulies have been nade »f the lorger orgzszirsms that becore entrained,
imyinge ?I n the screens, and are €flusned Cown a flune for return to
the day. These studies extend from April 15 through July 1, 1971,
After July lst the weight of the aigse flushad from the screens into
the flurce made it phaysically irmpossitle to continue the study. Some
restlis ere presented here,

. A trtal of 4,226 blue crebs (Callinsoire ez iduc) was taken of vhich
19% (5.05.) were dead. A total cf TJI figh representing 3D species was
also taken. Of these, 433 (8215) vers dezl. Six fish spccies represented
817 (367 fish) of the totzl found. These Lncluded:

.~

BAY ANCAOVY  [aVeA0r MLt LT 210 tich, 0% (Y8l) dead,
Vinter flounder (Feoviopleicwovioates crarioonus)

112 fich, 17 (13.0%) dead.
Northern pipefish (Symgmainius Tusouc) 110 fish, 33 (34.0%) dead.
Oyster toadiish (Cproanus daxu) 33 fish, 1 (3%) deead.

These four fish species represented €564 (£%53).

These fisli losses from tlc screens srée not considered a significant loss
frem the fish corsiunity of the eavircnzment.

(0 Wurtz, br. C, 8.3 "Fieh and Cras on the Screcens of the Ovster Creck
Plant hwring 1971": Jenuvary 14, 1772,
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10. To vhat extent d1s the discharge affected the distribution
-and species corposition of attached aquatic vegetation,

The research investicatiane made by the stulents and faculty of
Rutgers Universizy include studies of the baecnthic algae. The
seventh Progrese Pepor: ca this work, -dated June 25, 1971, stated:
"...ve have found no evidence for a drastic loss of algal species
in Barncgat Bay." i

The only vascular plant of comroa occurrence is the cel grass (Zostcra
species). Tnis grass apjesred regularly in the samples collected by
the investigators.,

The conclusions Zrauvn to dete by tle investigating group are on
collections that include abecut 135 species of benthic algae with the
nunber of species per saople rensing from tvo to eight. The report
points out that the nusler of specics, and the proporticn of each
species, in randcz simples drawn from the study area do not vary sig-
nificantly from point to point i= the bay. :

In view of these studies it vould appear that the discharge from the
Upments Crwen rlans nus net citected the disiribution or species
composition of attached zquitic vegetation,



11. To what extent, if 2=, does the heated discharge attract
waterfowl curing the winter and have they experienced any
natural norcality.

RESPONSE

Weterfowl (mainly sea pulls) zre =z:tracted te the Oyster Creek discharge
csaal by the fish vhich inhadit ¢/ is warm water area during the winter.

JC?SL does not study waterfesl; Lwuever, thora are no qualitative indi-

eationﬁ of any increzsed natural murtality attributable to plant opera-

tions. ~

1p-?



