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A PRELIMINARY EVALUATION OF POSSIBLE EFFECTS ON FISH AND SHELLFISH OF THE
OPERATION OF THE.PROPOSED INDIAN' POINT NUCLEAR GENERATING UNIT NO. 2

BUCHANAN, NEW YORK (DOCKET NO. 50-247)

By
T. R. Rice, Director
_ and . '
.J. P. Baptist, Fishery Biologist
" Bureau of Commercial Fisheries

Radiobiological Laboratory
- Beaufort, North Carolina

1. Introduction

The Consolidated Edisonlcbmpany of New York, Inc., has applied
to the Atomic Energy Commission for licenses to construct and operate a
nuclear reactor in Westchester Cﬁugty, Neﬁ'York. The proposed reactor
will be the second nuclear facility at the Indian Point site, the first
ha§ing been in opgration for over 3 years. The si;evcomprises appréxi—
mately 250 acres.éf land on the east bank of the Hudson River at Indian
Point, Village of Buchanan in upper Westchester County, New York. The
site is 2.5 miles southwe;t of Peekskill and about 24 milgs.north of New
York City béuhdary line.

We undérsténd'that the jurisdiction of the AEC in tﬁe licensing
and regulation of nuclear poWef reactors is limited to matters pertaining
to radiological safety. For that reason, our comments in this report are

divided into two categories.  The first category pertains to radiblogicalv
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safety considerations Wthh are involved in the pending licensing proceed-

ing. The second»category contains our comments on the possible_effects of-
increased water temperaturevOn fishery.orﬂanisms. Aithough these considera-
.tlons are not withln the Jurlsdlctlon of the AEC and not- 1nvolved in ‘the
.pendln0 AECvllcen31ng proceedln"s, the& may be of 1nterest to approprlate
state and local agenc1es and to the appllcant.

Thelentry of raoloact1ve materlals 1nto the aquatle environment,
either by design or by'acc1dent,»m1ght concelvably result in adveree effecte
on the fisheries of the area. It wasg deemed adv1 able, therefore, that
the Bureau of Commerc1al Flsheries of the u. S. Flsh & Wlldllfe Service
evaluate the possible effects of the"operation of the reactor on the fish-
eries of the areaf The present evaluatlon is based in part on 1nformat10n-
presented in . the Preliminary Safety Ana1y31s Report, Volumes 1 and 2, by

ER

the Consolidated Edisén Company of New Yorl Inc.

r

2. Description of the Facility - > o : : » ' i

Generating Unit No. 2 will be COnstructed adjacent to Unit No. 1
and will consist of a reactor containment building, auxiliary building,
control foom, and turbine building as the major structures.

The reector will be e pressurized water-type cooled by ordinary
water which is kept under suffiéient preeeore to prevent bulk boiling.
This is the type used in Indian Point UnittNo. 1, Brookwood, New York,
and the Yankee Power Faoility, Messaehusetts; The water, after leaving

the reactor vessel, passes throtgh a heat exchanger where it yields its

heat to another separate stream of water which is thereby converted into i%ﬁ“v
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steam. The reactor céoléhéﬁgystem wilfﬁggférraﬁgéd as four closed reacfor
coolant loops connected in paraliel.to the reactor vessel, éach containiﬁg
a reactor coolant pump and a steém generator. An.electricéily'heated
pressurizer will be”conneétéd’to one of thekloops; The reactor design
calls for a thermai'outpu; of'2,7$8"m¢gawatés and a hep.eléCtrical capacity
of approximately 873_megawépts.  o |

Condenser é;ﬁéulating wétér wild Qe dra&n from ;he Huéson kiver
through a floating éebfis skimﬁer wail and eight separate scfeen wellé at
a flow rate of 840,000 gpm. ‘The circuiating water will'be discharged back

#

into the river.far enough away from the intake to minimize recirculation.

3. Radioactive Waste Disposal'Facilitieg
The wasté dispoéal'Syétem is designed to collect, monitor, and

process for safe disposal all solid, gééeous; andjliquid wastes.

| The maximum rate ofisolid‘waste accumuiation will occur during
refueling periods and the minimum du?iﬂ; normal operation. Solid waétes;
such as sampling ééper, cardboard, woéd,‘baper, broken or contaminated
glassware, filtér cartridges, etc., will be compressed by a hydraulic
bailer into 55-gallon drumé. These drums will be stqréd prior to shipment
offsite. Spent ion-exchanger résins will be stored in a resin storage
tank until a sufficient quantity has_accuﬁulated for packaging with.con-
crete. Normally a minimum of 6 months will be allowed for decay. -

Gaseous wastes will be stored in tanks until sample analysis

indicates sufficient decay to warrant release to the environment. Three
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tanks will be prdvided for n&rmal opéiétlon‘with one tank filling, one in
decay, and the third discharging. -A-fourth tank will be provided to
acgqmmodate géseous_waéteg reéultihg:froﬁ uneﬁpe¢ted plant opefations,
such as cold or hot shutdowns. »Asftﬁe gases:lgave the waste disposal
system,‘they wii} be monitorédvcdﬁfiﬁuéusly,yand if aﬁ'unegpected increase
in radioaétivity‘is'détectgﬁ,‘6né 6f the‘discﬁarge vaives will be closed
automaticalli 6n’sigﬁal from thé.monitof;k

The con;entration of rédiéactivity in liquid wastes determines-
the process to be used for safe diéposal. ‘Wastes may be dischargea to the
‘'waste hold-ub tanks if additioﬁal.delay time is waréé&éed‘fof radioactivé
décay; to tﬁe.gas stripper ifvthe_purity is low and the radioactivity level
is suitable for processing thfough the evapor§tor train, or to tﬁe condenser
cooling waters discharge if wastes can be released within the tolerances
~ established by‘Title 10; Part 20 ofyﬁhe Co&é of_Féaeral Regulations. The
gas space in the waste hold?up tahkshWiil be filled with ﬁitrogen of a low
bositive pressure to prevent accumulétion of a potentially explosive mix-
ture of hydrogen and oxygen. Liquids from the evaporétors may be discharged
to the evaporétbr concentrates processing train for filtration, removal of
cations in demineralizeré, and then storage in the steam jacketed concen-
trates holding tank. From this.tank the §01utions wiil be either traﬁs-v
ferred to the boric acid tanks} or‘returﬁed to the concentrates>proce$sing

train or waste hold-up tanks for reprocessing by the evaporator train.

Concentrated solutions from the evaporator will be placed in 55-gallon
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drums, mixed with cement and ultlmately shlpped offsite for disposal.
All liquid effluent releases will be mpnitored prior to release into and

dilution with the condenser discharge.

4. Environmental Radioactivity

Ail radioactive effluents released into the Hudson RiQer will
be under tontrolled-coﬁditiona'atlceneentrations below the limits set by
Title 10, Part 26 of the Code of éederal.Regulations; Environmental
radioiogicalvsurteys have been in operationﬂtn thejvicihity of Indian
Point Statiop_since 1958, about 4 yearS'before_Uaitho.-l began operation.
tThese‘resglts.arevrepotted Semiaﬁnually-to the AEC, Docket #50-3. Monthly
samples'are takenvof Hudson River;watet.near the site, vegetation'on'the
sxte, marine life from the rlver, and water from the Indlan Point well.
Surveys have shown that operation of Indidn Point Unit No. 1 for over 3
years‘has had no detectable effect onlthe environment. |

Similat results have been obtained'in a2 year post-operational_
survey conducted by members of the Bureau of Radiological Health Serv1ces
in New York State Health Department, the Middletown District Health Offlce,
and the Rockland and Westchester Health Department, and by biologists from
the Bureau.of Marine Fisheries in the New York State Conservation Depart- -
ment. Similat resalts also have been obtained-invindependent studies by
" Dr. Merrill Eisenbud, Director of Environmental Radiation Laboratory,

Institute of Industrial Medicine, New York University.
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5. Hydrology . :
The Hudson River in the_Vicinity of Iﬁdian.Point ranges from

4,500_t0_5,000 feet in,width-With maximum depths of 55 to 75 feet. Cross
~ sectional areés.in the vicinity ére-in‘the order of 165,000 to 176,000
square feet. The Hudson'Riyér is tidal as faf as Troy; so@e 100 miles
‘upstream from Indian Pdint._ ihé gieyation of the water surface in the
viqini£y of the*planﬁ is so requhsivé’éd the tidal cycle'fhag average
rate of flow has little effect on depth or:velocity éf flow.

| _ The hazards of contamination of'watér supplies by radioactive
effluent wastes from the‘indian Point p1ant are considered minimal. In
the reach of the»Hudson River that poula be effeéted, river water is used
only for induéﬁrial ;ooling. However, the city of New.York>isAnqw in the
process of_constructing_a river water:pu@p}ng station aﬁ Cheiéea in Putnam

County to pump Hudson River water into tﬁe'County system.

6. | 's- ies o £ Hudgon River

There are extensive commercial and sport fishéries in the Hudson
RiQer. Sport fishing is concentréted mainly on striped bass and white
perch. The predominant commefcial fishery is the shad'fisﬁery. During
1964, 181,865 pounds'ofAshad were caughﬁ in the Hudson River. Approximately
149,000 pounds of this catch waé caught gy stake gill nets south of the

Peekskill area. Less extensive commercial fisheries include herring,

striped bass, American eel, sturgeon, white perch, tomcod, ‘and American
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smelt. Although there are no comméfcial fisheries for shellfish, some

oyster setting groundSiexistbfromjthevNew»Jersey boundary north for a

distance of 9 miles.

7. Fate of Radionuclides in the Aguatic Environment

thén‘radionucIides are réléased into the aquatic environment
varipus fattdfs tend to.dilute ah&'disngSe them Whilé oﬁher’factors tend
to concentrate them. If fhe.rate'bf dilﬁtion were tﬁe only consideration,,
_undoubtedly the maximum permiSsiBlé qucenfrationS.of radionuclides which
 caﬁ”be disposed of as wasﬁes ﬁéuld be adéquéte Eritéria in determining
the maximum safe'fate ofrdiécharge; >HOWe§éf, radioactive isotdﬁes are
adsorbéd'pnto sediments and are coﬁéentrafed'by oréanisms which require
many of the stable forms of these eleméﬁts for their normal metabolic
activities. 1In additidﬁ,’somexbrgéniSms:Eoncenprate'radioisotopes not
normally requiredubut_whiéh are.chemigflly similér to elements essential
for metabolism . Furthermore,>dis;fibution of radionuclides can occur by
their transmission‘froonne organism to- another through various trophic

levels of the food web and byvthe migration of organisms from the area.

8. Conclusions and Bgcommendations Concerning Radiocactive Effluents

The Indian Point Pressurized Water Reactor No. 2 has been
designed to operate with a minimum of environmental contamination by

radioactive effluents. -Radioactive materials that are released to the
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at a rate which will not exceed

environment; héwever, muétrbevreleaseé
the maximum permissibie limits defined in'Titié 10, Part gO of the Code
of Feééral Regulations. |
It is concluded that the'fn&ian Pqint Nuclear Generatiné Unit
No. 2 can be operated withoﬁt'harmfulﬂeffeqﬁs to the fisheries provided
that the findings‘of the radiq}ogiqal monitoring program,érg used to govern
the discharge of radioactive material. | .
Although it is well establisﬁed th&t certain lévels of radio-
acfive wastes can be discharged into the;aquatic environment without
advgrse effects on the fisheries; it ié.esséntiai,tgbdetermine whe;her
such diéCharge adversely affects the ofganisms in each specific area.

In view of the extensive fisheries in the Hudson River it is imperative

that every effort possible be made to safegpard‘thesevfisheries. There-

fore, it is recommended:

(a)A jhat ecological sqrvéy§ be initiated as soon as possible
and continued on a regulariﬂasis to determine ﬁheveffeéts
of reactor effluents on plantband animal Eommunities.‘

)] That the radiological monitoring program be cbhduétedvon

':‘ o i | a qua:terly basis and include représentativgs of ;hé
eqologicaily impoftant:groﬁps'of’aquatig organisms and

sediments.
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(c)

(d)

(e)

Bl S

That hydrology studies in the v1c1n1ty of the plant be

contlnued on a regular b831s to prov1de necessary data On

water flow for ‘usé in calculating d}lution and dlsper31on
of radioactivé materials.

That consideration be given to the combined effeCts‘of'

“effluent discharge from all existing and planned reactors-

¢
H

along the shores of the Hudson River.
And that:thé Radiob{ological Laboratory be placed on the
distribution list to receive copies of the survey and

monitoring reports for review in determining whether or

not unsafe levels of radioactivity have been found in

. the water, sediments, or biota.

‘Possible Effects of Iﬁéreaséd Water Tempéféture on Fishery Organisms

Large volumes of heated water discharged into an aquatic environ-

ment from a nuclear steam generating plant can result in a significant

increase in the temperature of the environment near the blant. The tempera-

ture rise may or may not be sufficient to cause mortality among the

organisms present, but subtle biological changes could occur causing long-

- . term changes in the fisheries.

The thermal requirements of a fishery organism cannot be stated

with any degree of accuracy. By ‘'thermal requirements' here is meant the

temperature limits which will permit survival at a level which allows for
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continuity of the species. These limits are influenced by season, age,

51ze, and other factors S0 that the thermal requ1rements ‘would be qulte
variable and dlfflcult to ascertaln. As a controlllng factor, the thermal
requirement of a partieular epecies becomes a level which will permit
sufficient differénce‘be;ween feetingiahd active.metabolism to provide
for essential aetiyities (B;et£'1960). Ihevincreased eﬁergy.demand of
‘ resting meteboiisﬁ during eleyated temp;ratures may rob an organism of
the agility needed to captpre its food. It has beeﬁ proposed that the
upper limit of required temperature for any species_of fish should not
exceed that which would curtail activity eelow 3/4 of the eptimum,Ai.e.,'
3/4 of the maximumidiffereqee between active and resting metabqlism
(Brett 1960)
Although a temperature rlse in the aquatic env1rohment may result
_in a change in_species.composition,‘1ncreases in totel product1v1ty near
: - warm watef outlets from conventional power plaets have been observed. . |
Therefore,lit will be necessafy‘to follow’carefuily any changes in total
preductiviey in order to properly evaluafe the effects on fishery:o;ganisms

from discharged heated water.
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