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FOREWORD

fhié\dgﬁailédAétatementlof_enyi;ogmeqpa}:cgnsidgxatiqps associated
with theﬁprépésgd;operaﬁiop:Qfﬁphe;Ipdian.?o;?t?Ngcleai Generating Unit
No. 2_b§”thewCstolig§§ed/EQisgn CQmB?HX.Qf{N?W;YOIK? Inc. (hereinafter
refe?feé #9 agjfﬁéAébéiéé%gFg_ggg be?g&pregareq;by thg,q.'s. Atomic. :

Energy Commission's regulatory staff pursuant .to. the requirements of ..

the Natioqal Environ@gqtal Pg%iqy Act of LQ@Qﬁ(NEBA);wh%qh.qagff_a_:zf i

enacted on January 1, 1970. It fglléws:pygcedugqsnfqg_implqmentipg“_.

NEPA published by the Atomic Energy Commission in the Federal . . .
Régiétér on:jﬁhe 3, 1976 (35 F§.8594), as proposed amendments to

its regulations in 10 CfR Part 50, Appendix D, and reflects the

guidance of the Council oﬁ Environmental Quality, as contained in

the Interim Guidelines which were published by the Council in

the Federal Register on May 12, 1970 (35 FR 7390).

The detailed statement is based upon the applicant's environ-
mental report dated August 6, 1970 (Appendix A); the comments received
from Federal and Stafe agéncies regarding the applicant's report
(Appendices B, C; D, E, F, G,.H, I, and J); additional information
furnished to the AEC by the applicant (Appendix K); information
contained in the Final Safety Analysis Report furnished with the
applicant's application for an operating license, and the AEC

regulatory staff's Safety Evaluation.
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As stated in paragraph 9 of the Commission's proposed Appendix D
to 10 CFR Part 50, "Statement of General Policy and Procedure:
Implementation of the National Environmental Policy Act of 1969

(Public Law 91—190)"~(pﬁblished in the Federai'Register on June 3,

1970), the filing of the applicant's environmental report.and'of
the detailed statement shall not be construed as extending the
licensing or reéﬁlatory juriSdiCtion of the Comﬁissibn to making‘

independent determinations on mattefs other than those specified

in Part 50 for construction permit or operating license applications.
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1.0 INTRODUCTION

By application'dated Octobér 15, 1968, and‘amendmentsithereto
(the application), the Consolidated Edisoﬁ Company of New York;lli
Incorporated applied for necessary liceﬁses to operate a.nuclear
power reactor at the épplicants'.site located‘at Indian Poiﬁf;.
Viilage of Buchanan, New>York. Thé apﬁiicatian'is availéblé faf
public inspection at the AEC's Publié>Docuﬁent koom at 1517.H Stféet,
N.W., Washington, D. C. Thé application has been forwarded to -
appropriate New York State and locallofficials.

The application has been eﬁaluated by the AEC.regﬁlato%y staff
and'the Commission’'s independeﬁt Ad#isory Committee on Reactofbﬁv
Safeguards, both of which concludéd thét tHere is reasdnéble
assurance that the facility cbﬁld be opérated at thé proposedv
site without undue'risk.£6 the health and safety of tﬁe publié.J”.

The AEC regulétof§ §£aff's evéiuationAof the applicatién is
set férth in a document éﬁtiﬁle& "Safety Evaluatioﬁ by the Diviéiéh
of Reactor Liceﬁsing,” dated.NdVemﬁer, 16, 1970‘(hereinaffér |
referred to és Séfety Evaiuafion).' The report of thé Advisory
Committee on‘Reaétof Safeguafds isbéét forth in é lettér to

Chairman Seaborg, dated Septembefi23, 1970, and attached to the

Safety Evaluation as Appendix B.




Pursuant to existing inter-agency arrangements, the Atomic
Energy Commission's regulatory staff sent copies of the application,
shortly after it was received, to the U. S. Fish and Wildlife
SerQice, the U. S. Geological Survey, the Environmental Science
Services Administration, aﬂd the U. S. Coastal Engineering Research
Center. Expert advice and comments from each of these Federal
departments or agencies are attached to the Safety Evaluation as .
Appendices C, D, E, and G.

The Safety Evaluation_is available for inspection at the
Commission's ?ublic Document Room and at the Hendrik Hudson High
School, Albany Post Road, Montrose, New York.

A copy of-the appliéation also was sent to the”Department of
Health, Eduﬁation, and Welfare's Public Health Service.

In accordance with the National Environmental Policy Act of
1969 and the Council on Environmental Qqality's Interim Guidelines,

the Commission published in the Federal Register proposed amendments

to its regulations,'lO CFR Part 50, Appendix D. The prqposed

revised Statemen£ of General Policy provides, among other things,

that applicants for construction permits for nucleaf power reactors

will be required to submit a report on specified environmental considera-
tions, andvthat copies of such reports would then be transmitted

by the Commission to appropriate Federal agencies for comment. A

summary notice of availability of the report will be published in




thepEgderal\Rggister}Awiph a request .for comments on :the proposed
agt%gqvand_on Fhe report from.State and local agencies of -any: affected
State (yith re§peCt to matters. within .their jurisdiction) -which are
authqriggd to develop_aﬁd eqforcexgnvirpnmenpal,standards. After
receipt of thg_pommepts of“thejgederal, State,. and local agencies,”
the gommﬂssiqn's Director of Regulation,drvhiS'desigqeenyi¥liprepare

a dggﬁilgd statement on enyironmenp§l\ponsiderations;

:“Thg pplicy sta;emen;la}so prqvides,tbat-each_constyuction o
peFmit would ggn;ain a_gopd;ﬁion.to'theiefﬁect.tbat:A
“AIP$_?PPliqantsisha}; opserye.syéhfstandardsuand require--. :

: mepts:fpr‘the prdpgp;iop of the environment as. are

vyglidly i@gose@‘pursuant to gpthqgitygéstahlished
under:Federal,apd_SFatgzyaw,aqq{gg.gge determined by .« . ..o
.$he. Commission vt‘;--,—be" applicable E%%;Ehéufac‘i_litx_

covered by this construction permit. This condition,

does not ggp;y_poJ<a):radiqlogica; effep;s,zsince<,f»g»;iu
sﬁch effectg aré dealt with in other‘provisions °f“’55 I‘u"”
_;hisvpgpsﬁ;gq;iopApgfmit'orn(b)_ma;;er§Jo£,waterh ‘; _j"
quality covered by Section 21(b) of the Federal.. ... ... .

Water Pollution Control Act.




.. On August 6, 1970, the ‘applicant submitted an environmental
report on Indian Point Unit 2. A copy of the report was transmitted
to the Governor of New York on August 17, 1970. A notice of
availability of the document along with a request for comments
from appropriate State and 1ocal.agencies was published in the

Federal Register on August 25, 1970 (35 FR 13548). In addition,

copies of the report were transmitted, with a request for comments
within 30 days, to those applicable Federal agencies listed in -
the Interim Guidelines; namely, the Department of Agriculture, the
Department of Commerce, the Department of Defense, thé Department of
Health, EduCation; and Welfare,'the‘Department of Housing and Urban
Development, the Department -of the Interior, and the Department of
Transportation,_and to the Federal Power Commission.

Copies of 'all the comménts received from Federal and State
agencies are attached to this Statement as Appendices B through J.
The applicant's response to ‘the agencies' comments is attached
as Appendix K,

A complete chronology of the correspondence related to the

applicant's environmental reporf is attached as Appéndix L.
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THE INDIAN POINT NUCLEAR GENERATING UNIT NO. 2 e

Site Location

The Indian PQinF si;e isulggated.on”the,gast“pank of the Hu?sgq$
River gbogt 24 milesinorth of the New York City boundary line... . .:-
The site gqntains approximately 227 acres apd is owned by, the
applicant. Indian Point Unit 2 isAqneipﬁAthpee reactors locateéﬂf;,,
at or under construction at Fhe Indian,Point'si;eﬁ,xlndian.Poiné
Unit 2 is adjacent to_lndianAPqint Unit 1, a 615 tﬁermal megawatt:
pressurized water reactor plant that, has been.in pperatipnA _;; 1‘
since August 1962. Indian Point .Unit 3, a plant-similar to
Indian Point_Uni;:2,,received,a»p;ovisional.construgtion permit ., ... .
in August 1969, and is presently under construction at ;ﬁexlndian
Point site. The applicant has;filed.an application.for a comstruction
permit fpr two additional reactors designated Nuclear. Units. 4 and 5@ .
to be located at an adjacent site about one.mile south,of»Indiaﬁ,v
Point Unit 2.. J

The area immediately.around and including.the site is zoned
for heavy industry. The surroundipgrarea»isﬁgenerally_rgsiggpt§ql,VL
but includes some large parks. and a military. reservation. The - ..\
communities of Verplanck, Buchanan, and;Eeeksk%ll lie within two.
miles of»the site.

The nearest site boundary on land is 0.323 miles from the. ::
Indian Point Unit 2 reactor. The total 1960 population within

five miles of the site is 53,040 and within ten miles of the site

it is 155,510.



2.2 Description of Reactor

Indian Point Unit 2 is the first of the four-loop pressurized
water reactors designed by the Westinghouse Electric Company
(Westinghouse). It will be owned and operated by the Consolidated
Edison Company of New York, Inc. Westiﬁghouse is the principal
contractor and has turnkey responsibility for the design,
construction, testing, and initial startup of the_facility.
Westinghouse contracted with United Engineers and Constructors
as architect engineer. Constructién’of the plant was perfo;med by
United Engineers until December 196§_when this function was

- assumed by WEDCO, a wholly-owned subsidiary of Westinghouse.

The Indian Point Unit 2 pressurized water reactor is fueled
with slightly enriched uranium dioxide in the form of ceramic
pellets contained in ;ircalloy fuel tubes; Water serves as both
the moderator and the coolant. Heat is rémoved_from the reactor
core by four separate coolant loops, each provided with a separate
pump and steam generator., The heated water flows through the
steam generators. where heat ié transferred to the secondary
(steam) system. The water then flows back to the pumps to repeat
the cycle. The system pressﬁre is -controlled by the use of a

pressurizer in which steam and water are maintained in thermal

equilibrium. -
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The secondary steam produced in the steam generators is used to

Lt o :; ‘L"‘,‘v_” ,_‘; S e -A A . :
drivefthe turblne generator. The heat removed from the condensing
B [ U SV e i o o R
steam is transferred to the circulating water system and this water
ol T T A RS s it T
is’discharged to the Hudson River. The condensate is recharged to
ahore TP

the ‘steam’ generators to repeat the secondary cycle.

”The primary coblant"system includes the reactor,‘steam generators,
P A Ty T IR

primaty ‘coolart pumps, primary coolant piping, and the pressurizer.

Vi, oo G, N emiwew e s A S R
This system is housed inside the containment building which is a

steel-lined, leak-tight reinforced concrete structure. The contain-

ment provides:a'harrier'towthe'release‘to:the‘enyironment”of
radioactive fission products that might be released inside the

containment in the event of an acc1dent. Auxiliary systems,
includlng the chemical and volume control systems, the waste

, B I T s o AT I S e B S S SRV T s S S RS TR
handling system, and additional auxiliarylcooling systems, are
s e LN FORN o LTy ‘ AT R o .',»'.“1'_ toarin
housed separately, principally in the adjacent primary auxiliary
e A R s n Tty i e R
building. Thevpfimary auxiliary building also houses components

o = Bk @y
of the englneered safety features. A separate fuel handling

. : BT TH ST
bu11d1ng ig prov1ded for storage of spent fuel A separate ’

e “’1 Sy

. B S UV e LT R I S L IS RN P
turbine building houses the turbine generator.
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THE NEED FOR POWER

Tﬁe shortagé of installed gengrating capacity in the Northeast
and in Néw York City specifically is well known as a result bf.
the extensive publicity in the news med1a glven to voltage reductlons
and voluntary and selectlve load sheddlng practices durlng perlods
of high power demand. Statlétlcal data on electric power demand,
generaging~capacity and reserve margin for thevpeak demandlperiods
actually experienced‘dufiﬁg thé sumﬁer of }970 and as projec;ed
for the summer of 1971 have been provided by the Eede:al Power
Commission initheir comments on fhe énvirqnmental impact of
Indian Point Unit 2. These data are summgri;ed below.

The 1970 summer ﬁeak load of 7,041 megawatté—was accommodated
with a total available supply of 7,415 megawatts, including 1253
megawatts of capacity available through firm power purchases.
At the timé of the peak load é#ring a sipgle summer day;‘a
considefable gmount of capacity was unavailable bgcause of
unscheduled outages pf genera;ipg_equipment: The_reservg_margin
at this tiﬁe was qnly 374 megawatts, equivalenp to 5f3 percent
of the peak load. This peak 1o§aJprobably would have beep
exceeded on other summer days if the Company had not operated its

faciliﬁies at reduced voltage and requested voluntary load

curtailments.




=9~

Projectdons for the summer of 1971 1nd1cate that a capac1ty
of 11,131 megawatts (1nc1ud1ng Indlan Po1nt Un1t 2) should be
available to handle a peak 1oad of-8 125 megawatts Thls _would prov1de a
reserve margin of 3,006 megawatts or 36 9 percent of peak load
When con51derat10n 1s glpen to the fact that maJor portlons of
the Consolldated Edlson generatlng capacity is prov1ded by ~over- age{
thermal plants (30 were placed in serv1ce durlng 1925 or earller)
and that an add1t10na1 large bloek results from recently 1nstalled
or to be 1nstalled gas turblhe peaklng unlts, thls prOJected

reserve margin, when viewed from the perspectlve of past per—

formance does not appear excessive. -
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REQUIREMENTS OF THE NATIONAL ENViRONMENTAL POLICY ACT
The following secfions aiscuss, Qithin tﬁe context Qf thg
applicant's ehvironmen;al report and theycoﬁments made by the
various Federal agencies, the following enﬁironmental factors
specified in section 102(2) (C) of the National Environmeﬁtal
Policy Act of‘l969: b
a. the environmeﬁtai imﬁact of the ?roposed action,
b.b any adversé environmental effects which cannot be
avoided should the ﬁroposal be implemenfed, |
¢c. alternatives to the proposed'action;
d. the relatioﬁshipjbetween local short-term uses of
man's envifénmenf and the maintenance and enhancement
lofaloné—term productivity, énd |
e. any irreversible and irretrievablé commitments of
resources which would be involvéd in the proposed
action should it:be implemented.
Additional details on each of:these items are contained in the

applicant's environmental report.
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ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

The env1ronmental 1mpact assoc1ated w1th the construction
and operation of Indian Point Unit Z_includevthose actions which
may have a potentially detrimentalpeffect on the present state

of the environment.and:those actions which.may potentially enhance_
environmental amenities. In‘the former group are such actions

as the release of low levels of radloact1v1ty to the environment

and the discharge-of effluents to the Hudson River after withdrawal,

treatment, and use in the various plant systems. In the latter

.group are the educational recreational, and scenic value of the 51te

for the visiting public. These and other effects are discussed
below.

Radiological Effects

The‘ operation of anv nuclear power reactor results in theh
production of radioactive materials that for the most part are
contained within the fuel‘elements 1n"the reactor vessel The
radioactive materials_arepproduced as a direct result of the f
fission process‘or are activated materials resulting from:nuclear
reactions. Small quantitieslof gaseous. and liquid radioactive
wastes are'released to the environment by controlled processes

following appropriate procedures for sampling, treatment, and dilution, as
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appropriate. The maximum allowable amount of radioéctiVity that
may be released is established in accordance withlthe Commiésion's
regulations, as set forth in 10 CFR-Part 26. Thé ;pplicant has
indicated that releaseé of radioactivity in liquid ana gaseoﬁs
effluents will be a small pércentage of these limits. ‘Experience
with operating nuclear plénts of design similar to £ha£ of Iﬁdian
Point Unit 2 supports.the applicant's conténtion.that releéses will
in fact be a small percentageyof 10 CFR Part ZCvlimits.

Radwaste Treatment System

Radioactive waste treatment systems that are incorpprafea inéo
the facility are described in Section 9.0 of the Safety Evaluatién.
Processes for separation or concentration of radioactive liquid
wastes include holdup, filtration, demineralization, ana evapofa#ion:
After suitable sampling, treatmént, aﬁd ménitoring to assure tﬂat
releases ;re within the limitslestaﬁiished in the Commission;é
regulations, small quantitiés of radioactive liquid waéte éfe
released oﬁ a batch basis to the condenser cifculafing watef disch;rée
canal where the effluent is diluted énd dischérged to tﬁelHudson
River. A minimum.dilution of 1000-to~1 is provided in tﬁe diséharge
canal. The limits on routine fadwaste releases fromlthe threé

units at the Indian Point site requires that the combined

releases from the three units when added together be within




the limits specified in 10 CFR-Part 20. This require-

ment is.stated_in Section 3.9 of the Technical Specifications of

the operating license for Indian Point Unit 2 (see Appendix M)."
The gaseous radwaste system includes a capability for a -

minimum of 20 days holdup prior td release from the Indian Point %"

Unit 2 vent. Thus, advantage is taken of both decay time in

holdup tanks and a controlled elevated release. The routime 7"~

gaseous radioactivity releases from the three plants planned for

~operation at Indian Point will be from three different vents. i '

The combined release .of gaseous waste containing radioactivity’

from these three sources is.limited by the Technical Specifications '

so that the annual -average concentrations at the minimum exclusion """

distance will not exceed the limits of 10 CFR Part 20." For

gaseous halogens -and particulates with half-lives greater than w

eight days, the applicable limits of the Technical Specification i

are less than 1% of the limits given.in 10 CFR Part‘ 20.-- The

Technical Specifications also require that the maximum release

rate of gaseous waste not exceed ‘the “annual average -limit.":
Solid wastes are placed .in Federally approved containers =

for shipment to an offsite licensed burial ground.
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5.1.2 Radiological Monitoring in the Environment

The radioactivity levels in the vicinity of the Indian Point
site have been measured by the applicant since 1958 to ascertain
the impact of operation of Indian Point Unit 1 on the background
levels of radioactivity. The environs of the Indian Point site
have been studied intensively for many years by the Institute of
Environmental Medicine of New York University Medinal Center.

These studies considered both the exposure to man and to the flora
and fauna indigenous to the vicinity:of the plant.  All :the results compiled
to date indicate that radioactive efflnents from Indian Point
Unit 1 operation have produced barely distinguishable radiation
exposure to the public and have had no detecfable~effect on the
ecology of the area.

- lhe ~environmental radiation monitoring-program for
Indian Point Unit 2 will be a continuation of the present program.
The program includes d1rect measurements of gamma radiation and
analyses to monltor fallout, air part1culates, airborne iodines,
water from various surface drinking water supplies, Hudson River
water, water from lakes near the site, well water, lake-adﬂatic
vegetation, Hudson River vegetation, river bottom sediments,

river aquatic biota, terrestrial vegetation, and soil.
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The detailed requirements of the environﬁentalvprogfam are
stated in the proposed operating license as Section.4.10 of the
Techniical Specifications. Section 4.10 is included as a part of
the applicant's responéé to a question from the Department of Defenseb
attached as Appendix K to this statement.

On the basis of the type and size.of‘edﬁipmeﬁt provided t6
control effluent releases, and general experience with cﬁrrently
licensed and operating“poWer‘reactofs, there is réasonablé assuréncé
that the radioactive waste treétmeﬁt"s§stemhﬁili perform as designéd
and that the rééibactiVityulevels iﬁ”liquid or gaéeous releases
from Indian Point Unit 2'ﬁill be well bélow the leVels'specified
in the Commission's Fegulafiéﬁ; 10 CFR Part 20, "Standards for
Protectidh’Againét'Radiatioﬁ." The extensive environmental
monitoring program to be carried Outiﬁy‘fhediicenSée will assure
that information apd environmental levels of radioadtivity are
developed on a continuing basis. ' There "is reasonable
assurance that there will bé'no-adverée effects on the huﬁgﬁ
environment from tﬂé reléase'df:radibactivity frqm Indian Point
Unit 2.

Federal Agency Comments

As noted ‘earlier, the Department of Health, Education, and
Welfare's Public Health Service was sent a copy of the FSAR with
subsequent amendments. A copy of the applicant's environmental

report also was sent to the Department for comment, and in their
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response the Department concluded, "...with the qualifications
stated in this report, we are of the opinion that Indian Point.
Nuclear Generating Unit 2 can be operated along with Unit 1 without
any significant impact on the environment and with minimal risk

to the public health."

In its comments the Department of Health, Education, and
Welfare questioned the estimatés of liquid radiocactive effluents
presented by the applicant in the FSAR. The applicant has
responded that the estimates were bgsed on design criteria and
determination of the actual variance from these estimates will
require operating experience. However, the estimate is so low
that adequate margin exists to provide confidence that the
discharges will be well within the allowable limits and current
PWR experience confirms that liquid discharges are small
percéntages of 10 CFR Part 20 limits.

The Department of Health, Education and Welfare also stated
that the environmental statement does not, but should, contain
a commitment by the applicant to use his waste treatment systems
to their fullest capacity in order to keep discharges as low
as practicable. Section 3.9 of the operating license Technical
Specifications (see Appendix M) contains such a requirement

reading as follows:

N RIS ot e gt g aa e i L e e
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Plant equipment shall be used in conjunction with

developed operating procedures to maintain

surveillance of radioactive gaseous and liquid

effluents produced during normal reactor operations

and expected operational occurrences in an effort

to maintain radioactive releases to unrestricted

areas as low as practicable.

The Department of ﬁealth, Educatidn, and Welfare also
stated their belief that the gaseous waste holdup capécify
should be expéﬁded to 60 dayé minimum. Section 3.9 of the
Technical Specifications (see Appendix M) requires a minimuﬁ decay
holdup time of 20 days for géseous wastes except for low rédio—
activity gaseous waste resuitiﬁg from operationé associated
with refueling and starfup. Tﬁe applicant has stated that
design capacity of the tanks at design flow rates would permit
40 day holdup.

The Department'of'Health, Educétion, aqd'Welfare stated
that the proposed Technicél'Specifications for the site gaseous

waste limit would be excessive if calculated by the method
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proposed by the applicant and ;hat discharge limits for the
Indian Point facility should also be applied to the proposed
Nuclear Units 4 and 5. The Technical Specification (see
Appendix M) “for the site gaseous waste discharge limit has
been changed by correcting a typographical error appearing
in the equations pfesented in the FSAR. The Technipal
Specifications provide that effluents for all three plants
planned for operation at the Indian Point site be considered
‘as one unit with respect to meeting requirements of 10 CFR
Part 20. Nuclear units 4 and 5 have not beeq considered as
yet, since they have not received a construction permit.

With reépeét to other comments of the‘Department,of Health,
Education, and Welfare the environmental surveillance program
for Indian Point Unit 2 does provide for TLD's (thermo-
luminesgent—dosimeters) with minimum sensitivity for 10
millirems per month at 11 points on the site boundary and
does include both gamma spectroscopy of drinkiné water,
Hudson River water, and lake water all of which is in

consonance with their recommendations.
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The Department of ;he Interior and the Department of Defense
commented on the insufficiency of informatipn presented in the
Environmental Reporf on the environmental monitoring program. This
material was covered in detail in the FSAR and is now incprporated
into the operating licenée Technical Specifications as previously
discussed above (see Appendix K). The Department of Defense also
requested a more definitive statement regarding the air pollution
potential of two packaged boilers to be used at the site. 1In

their response the applicant has provided estimates of pollutants

to be released in the operation of these two 50,000 pounds/hour _

boilers and has stated that a permit for their operation has been
obtained from the New York State Department 6f Environmental
Conservation.

Water Quality Aspects

Legislation

Section 21(b) of the Federal Water Pollution Control Act, as
amended’ by thé Water Quality Improvement Act of 1970, requires
applicants for Feéeral licenseé or permits to conduct any- activity,
including the construction of a facility such as a nuclear power
plant, which may result in any discharge into the navigable waters‘
of the United States, to provide the Federal licensing agency with
certification from the State, ér interstate water pollution control
agency, or the Secretary of the Interior, as appropriate; that

there is reasonable assurance, as determined by such certifying
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authority, that the activity will be conducted in a manner which
will not violate applicaﬁle water quality standards. Since
construction of Indian Point Unit 2 was commenced béfore

April 3, 1970 (the date of enactment of the Water Quality
Improvement Act of 1970), section él(b)(7) of the Federal Water
Pollution Control Act, as amended, provides that such certifi-
cation is not required prior to issﬁance by the AEC of an
operating license, but the applicant will be required to submit
a certificationlto the AEC by April 2, 1973.

The applicant has made application dated July 15, 1970, to
the New York State Depaffment of Environmental Conservation for
certification pursuant to section 21(b)(1l) of the Federal Water
Pollution Control Act. Supporting technical information for
this application is included in Appendix H of this statement.

Thermal Effects

All steam-electric generating plants release heat to the
environment as an inevitable consequence of producing uséful
electricity. Heat from the fission of nuclear fuel in a reacto?
or combustion from fossil fuel in a boiler is used to produce

high temperature, high pressure steam, which in turn drives a turbine

connected to a generator. When a portion of the thermal energy
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in the steam hés.béen convé;ﬁed to mechanical energy in the
turbine, the remaining steam‘is converted 5ack in£o.water in a
condenser. |

Condensation is acébmplished.by passing large amounts of
cooling water through-thebcooling.;oils in the condenser. In
the least costly and most widély used mefhod, the con&enser cooliﬁg
water is taken directly from neérby rivers, lakes, ésﬁuafies,“
or the ocean. The cooling water is heated 10 to 30 degreés F. —
depending on plant design aﬁa 6§eration ——‘aﬁd.then usually
returned‘to the same soufcel |

New Yofk.Staté has adoptea detailed cfiteria covering thermai'
dischargés into the Hudsog River at Indian Poinf; which'ﬁas.b;én

' The criteria are as follows

claséified aé "an estﬁér&.'

[6 NYCRR 704.l(b)(4)]:‘
"The water temperature at the surface of an esfﬁary
shall ﬁot be raisea to ﬁofe than 90°F at:any poiﬁf
provided.further, ;g ieaét 50 pércent of thé crésg
sectioﬂal.afeé and}br volﬁme éf fhe flow of tﬁer
estuary including a minimﬁm of one third df the
surface asbmeasufed from watef edge to water édge

at any stage of tide, shall not be raised to more

than 4°F over the temperature that existed before
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the addition of heat of artificial origin or a maximum

of 83°F, whichever is less. However, during July

through September if the water temperature at the

surface of an estuary before the addition of heat

of artificial origin is more than 83°F, an increase

in temperature not to exceed 1.5°F, at any point of

the estuarine passageway as delineated above, may be

permittedi"

The appliééﬁt initiated extensive studies of the potential
‘effects of thermal discharges to the Hudson River estuary at the
Indian Point site in 1964{ When the above criteria were adopted,
these studieS'were féorienfed to determine whether the discharges
would meet fhe ériteria. As a result of these studies, a new outfall
strﬁcture was designed, and it was determiﬁed that, with the new outfall
structure, the criteria would be met.

The principal studies leading to these conclusions were
conducted by Quirk, Lawler.andiMatusky, Environmental Sciéncg'&
Engineering Consultants, and by the Alden Reseafch Laborétory of
Worcester Polytechnic Institute af Holden, Masséchusetts. The
results of these‘studies have been used as a basis for the

applicant's request for water quality certification and are

included in Appendix H of this statement.




5.2.3 Chemical Effluents

As in the case of other power plants, various chemicals will

be utilized for maintenance of plant water quality, corrosion:

inhibition in certain closed loop systems, regeneration of

demineralizers, and the prevention of marine fouling of condenser

and other tubing. Additionally, in Indian Point Unit 2, part

of the nuclear reactivity control is accomplished by the addition

or deletion of boron compounds to the reactor cooling water; thus

the chemicals used can include boric acid, sulfuric acid, potassium

dichromate, various laboratory chemicals, and chlorine.. In the -

course of normal plant operation, small amounts of these chemicals

will be discharged to the river. The applicant has stated that

discharge concentrations of these.chemicals during normal. cooling water

flow are not expected to exceed those listed in the table .below.

CHEMICALS USED FOR ROUTINE TREATMENT DISCHARGED

_ FROM INDIAN POINT UNIT NUMBER 2

CHEMICAL

Boric Acid
Detergent
Hydrazine

| Morpholine

‘ Sodium Hypéchlorite

Trisodium Phosphate

DISCHARGE CONCENTRATION BASED ON
COOLING WATER FLOW OF 850,000 GPM.

Q.OQZ ppm H3B03"
0.0004 ppm detergent

1 x 10_5 ppm hydrazine
0.0001 ppm morphoiine |
vO.l ppm‘residual chlorine

0.0004 ppm Na,PO

3774
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Permits for discharge of these effluents are being requested
by the applicant from the New York State Department of Environmental
Conservation in connection with the request for certification under
the Federal Water Pollution Control Act.

Other Environmental Effects

Intake Structure Design

An intake structure is designed to remove cooling water
from the river and provide it to Indian Point Unit 2. Intake
screens serve the necessary function of "screening' the cooling
water of anything large enough to plug the water passages in
the plant equipment and thus decrease the plant performance. ‘At
the intake structure entrance is a trash rack - heavy bar members
on wide spacing - designed to restrain logs and other large debris
as well as floating ice in wintertime. Behind this is a traveling
screen of relatively fine mesh to prevent entry of smaller
material. This is made up of a number of screen sections,
fastened top to bottom, to form an endless belt of screens.
The addition of top and bottom rotating wheels results in a
screen which continuously moves vertically upward through the
cooling water, over the top and then, before it enters the water
on its downward pass, is sprayed with high pressure water to
wash off any material picked up on the up pass. Provisions are

also made for placing fine mesh stationary screens in front of

the traveling screens.
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Despite these precautions the cooling water intake of
Indian Point Unit 1 has experienced prbbléﬁs with fish impingemeﬁtﬂ
on the screens at various times since full operation waé init{aéed"-
in 1963. The applicanf has expended considerable effoft to )
determine why the problem exists and to solve it by design
modifications. Deépiteinumerous'mddifications and corrective
actions difficulty was expefiented as recently as the winter of
1969-1970 when considerable numbers of dead fish had to be
removed from the screens. The applicant has stated that their |
investigations indicate that chemical and radicactive discharges
from the plant are not contributing factors in harming fish nor
are thermal discharges, éxcept to the extent that the warm water
might serve to attract fish'to the area of the intake.

‘The location of the hﬁif Nd.'2-iﬁtékeg unlﬁke'that:of'the
Unit No. 1 intake, is ﬁofﬁbéhfnd ﬁﬁe éxiéfing'loading Wharf,.a
possibie'attraction for }ishi"Theféfbre, there is reasdh for '
belief that the problem will not exist to the same'deg}éeLfbr’
Unit No. 2. Nevertheless, because of experience with Unit'ﬁo.”ll
the applicant récognizes that there mayvbe'a.proﬁlem with the’
current design of the Unit No. 2 intake to provide adequéte' 

protection against fish kills.
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Because of this, tests will be run prior to plant startup
with the Unit No. 2 circulating water pumps to determine whether
fish will be attracted to the intake and how they will react to
the operation pf the screens and pumps. ‘As an interim measure,
fish protective screens will be installed prior to the commercial
operation of Unit No. 2. The protective screens will be installed
at the outer face of the intake structure in guideé already
provided in the walls. Based on Unit No. 1 operating experience,
a throttling cgpability will be incofporated to reduce substantially
.the intake velocities during‘the coldér parts of the year.

During the throttling‘operation, the average approach
velocity to the protective screens will be léwered from about
0.85 feet per second to about 0.6 feet per second; This will
result in a reduction of flow through the_plant condensers

from 840,000 gallons per minute to 600,000 gallons per minute.

The cooling water temperéture will be increased approximately 23°F
during its passage through‘thé:condenser, which is a rise.of 7°F
over that expected with 100% fiow. Since it is*expected that the
throttling procedure will be needed only in the’colder paft of

the year (river temperatures less than SOfF), plant discharges

are expected to be well within the allowable limits set forth

in the Thermal Discharge Criteria of the New York State Water

Quality Standards.
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Because recent efforts have not reSultedAin aésurance of
complete effectiveness of a fish prdtection system the applicant
is continuing ecological and engineering studies in the area
of fish protection. As é‘ibng term solution for fish protection>
for Unit No. 2 as well as for thé other ﬁnité'étvlndian Point,
the appliéént's eﬁgineers are developing a new concept for the
water intake structure that appears(promising. ' This concept'
includes a new.screen structure Bﬁiitifafthér out from the
“shore (75" - '100') and more into thébmaiﬁ longitudinal flow of -
the rivef; ‘This structure would scréen water'for‘ali three
units at in&ian‘POint and would be'desiéned to permit intake
velocities below 0.5 feet per secoﬁd‘d&finé'the'colder parts
of the yeéf; The main objectives ofméhévproposéd structures’
are:

1. Td*miﬁiﬁi%e.récircﬁlation effects to the intake point frqm
the diséharge‘outfall, whi¢h'iskan attraction mechanism.

2. Tojdéﬁy:acéess'undér theAﬁﬂfoading'Qﬁarf to:fish, thereby
eliminating the possibility of the wharf acfing as an

attraction.
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3. To place the traveling screens where the river's stronger
currents can longitudinally wash the face of the screens.

4. To achieve low intake velocities.

5. To provide other operapional benefits not directly
related to fish protection, such as greater unit efficiency
with reduced recirculation, and removal of the existing
eddying conditions which lead to greater accumulation of
river debris in front of the individual units.

Engineering design and_associated research and development
have already begun on this project and it is planned that the
work will be completed and in operation by the spring of 1973.

A technical task force has been formed by the applicant,
headed by the applicapt's Chief Civil Engineer and including its
Environmental Engineer and the General Superiptendent of the
Indian Point Station. The purpose of the task force is to
concentrate and coordinate the applicant's efforts in implementing.
the pléns and studies on fish protection. To assist the Task
Force, an Indian Point Fish Advisory Board consisting of expert

biologists and engineers from the United States and Great

Britain has been brought together by the applicant. The
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Board has been requested to prov1de adv1ce to the appllcant on

how to protect flSh from damage from the operatlon of Indlan P01nt
power plant cooling systems;‘ The Board has held a number of

meetings with the Task Force and with other individuals and

organizations.

The applicant has reviewed with the Indian.éoint Fish Admisory
. R . : . ‘ ‘:..:A(“ . .:!',_ . - ; PR B . . ";‘ .. » 7 . _. cat ¢ ':.!
Board the overall program described above for fish protection

. .
ey

in connection with operation of the Indian Point‘plants.. The

Board is of the opinion that, in l1ght of present knowledge,‘
the program prov1des the best approach to the f1sh protectlon

problems for Indian Point Unit 2.

Aduatic.life ofllom moblllty mhich.is-small enough“to pass
through screens-will be passedhthrough the condensers'of the

B

plant. These organ1sms w1ll be exposed to a rap1d temperature

increase followed by a gradual return to amblent temperature.

PR S : . . :‘
[ < . i

The effects of thls passage on these various organ1sms is presently
under active 1nvest1gat10n by the appllcant s consultants and

other 1nvest1gators. These effects also w1ll be con51dered in

connection with the cont1nu1ng ecologlcal studles of the 51te

B . B

and the Hudson River.
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The Department of Interior has requested further information
on»possible alternative measures and_supplementary facilities to
aileviate_potential fish problems similar to those encountered
with Unit 1. Additional consideration ié currently being given
this problem by the applicant's Indian Point Fish Advisory Board.
The_applicant has stated in his(;eply to the Department's comments
tha£ it belieyes it is doing evefythiﬁg possible tb alleviate
this problem and feels that the interim and long range measures

presented in its environmental report as outlined above, embody

.the best approach to resolution of this problem.

3

National and Historic Landmarks

A_The site for the facility has been considered in accordance
with the reqpirements of the National His;oric Préservation Act
to deterﬁine whether any historic landmagks will be affected
by the‘iocatipn of the nuclear plapt:ét the Indiéﬁ Point site.
In ;his_;egard the AEC réqpested the Aévigory Council on
ﬁistorié Presefvagion to éommeht on thg proposed plant site.

The stbny ﬁqint Battlefiéld Reéefvafipn in Rockland Céunty

which is listed in the National Historic Register is located

across the Hudson River from the Indian Point site. The
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Advisory Council stated that "The impact of the operation of .
the Indian Point plant on the Stony Point Battlefield Reservation
"

cannot be. judged sufficiently adygrse,touwarrent”Council comment .

Sewage Disposal

et

unihehapglicapg_pas_$pgt9§fthat_;n”gpppopriate,sewagg qisposal
system has been provided with the approval of the appropriate

Statgfggthgripies, - This system now serves Unit 1 and_is,sized

it

to take into account future expansion of the Indian Point facility.

No mod}ﬁiqg;ipﬁs are required for the system to. provide service

L

Regional Impact of the Plant
In its comments on. the applicant's environmental report, the
Department of Housing and Urban Development commented upon the

relationship of the facility tovrggional!econpmic‘developmentu

plans, and stated, that local, regional, or state planning,

agencies should be consulted early in the development of the

project. ; The apgiicgn;_has been and will continue to coordinate

i

its planning with the Village of Buchanan which has favored

‘ .

the construction of the plant and the Westchester County Planning

Board, the appropriate County agency, has been consulted and

kept advised of developments at the §}§9.(§ee Appendix J).
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The Hudson River Valley Commission whiéh was not in existence
at the time of commencement of coﬁétfuctioﬁ of Indién‘Point'UﬁitNZ
has been kept advised of developments with fesbéct‘to Indian
Point Unit 3.

The Departmentvof Housing and Urban Development has éxpréssed
concern about the proximifyﬁof'populated'éreés”fo indiaﬁ Point
Unit 2. The.proximity of populated‘areas'waévah importahf ﬁatfnﬁ:
of the Atomic Energy Commission's review at the construction
permit stage and had a significanf efféct on plant désigﬁ ahﬁ
provisions for engineered safety features.' On the basis Bf =
this review, the Atomic Energy Commission and its AdViéér&*l'
Committee on Reactor Safeguardé‘contluded.théf Indian Point
Unit 2 could bé built at ‘the Indian Point site without undue =
risk‘to the health and séfef&lbf-fhe’public.'

The Departmént of Interior has stated that it may be’ﬁreméturé
for the épplicant to conclude that on the basis of inVeéfigéfibﬁé"
and studies conducted to date that Indian Point Unit thill o
have no significantgadvérse impact on the ecology of tHé:ﬁudSOh”'
River.: The Dépértment df Housing and Urbaﬁ Dévelopménfzéféféa‘

that relevant findings of ecologiéal studies should be included ”

in the applicant's environmental report.
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The applicant is sponsoring a detailed study of the ecology
of the Hudson River in the.vicinity .of the Indian:Point site which
is now being performed by the Raytheon Company.- This study is-
being carried out under the sole. direction of the Hudson River
Policy Committee, an independent.body consisting of representatives
of appropriate State and Federal agencies. This study is’a”
continuation and expansion of a previous ecology study of the
river conducted by.the New York University -Institute of
Environmental Medicine-initiatedtin“l968. The content.of these
studies is outlined in the environmental report -and the applicant
is keeping the cognizant -Federal and State agencies advised as -
to progress on the preparation of final reports.

The applicant has' stated in his reply to the Department of’
Interior comment as' follows 'Con Edison agrees that it cannot’
be known with absolute, 100% accuracy, that the plant will have
no significant adverse impact on the Hudson River until after
the plant has operated and post-operational ecological studies
have beenvcompleted. However, we believe that Con Edison has
approached this problem with due regard for the protection
of the environment, has conducted extensive investigations
and studies and is justified in its belief, on the basis of
the best evidence now.available, that Unit No. 2 will have no

significant adverse impact on the ecology of the Hudson River."
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Enhancement of Environmental Amenities

The area immediately around and including the Indian Point
Station is industrially zoned. The site is bouﬁded on the west
by the Hudson River. The applicant has consulted environmental
designers in an effort to preserve, as much as possible, the
natural beauty of the site following the construction of the
facility.

The northern part of the site includes an 80 acre forest
with a freshwater lake., This area is being maintained for

general publiéhﬁse and includes a picric area and a 2000 foot

nature trail from the lake~to the Hudson River.

A new visitors center will be constructed, the plans for
which include indoor and outdoor exhibit areas. Extensive

landscaping of the areas previously cleared will be done.
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ALIERNATIVES TO _THE PROPOSED. ACTION

, fIndian,Point Unit 2 is located on an existing nuclear generating
sipe, _The site characteristics as noted in the regulatory staff's
Safety Evaluation, have been thoroughly studied and evaluated by
the regulatory staff and. certain expert consultants, including
other Federal agencies, and are considered adequate to support the
activities associated with the construction and operation. of the
Indian Point Unit 2. The need for the additional genérating
capacity which will be derived‘from Indian Point Unit 2 has.

been disgqssed ﬁithzthe.applicant«andywith the Federal Power

Commission, and the applicant.indicatéd;that_ﬁhe plant is

necessary to provide additipnal base.load generating capacity to
meet regionai lgad coﬁditions and reserve requirements projected
for»the summer of 1971. Alternativgsﬁtq»the'proposed‘operation
of Indian Point Unit 2 have been discusséd(by_the applicant, in
his environmental-report_and by the Federal Power‘Commission in
its comments.

The applicanf has discusseéd the alternatives in terms of:
feasibility to provide additional capacity no later than fhe
summer of 1972. Neither fossil fueled ﬁnit or a nuclear unit

at a different site could possibly be designed and constructed
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to meet that schedule. Both the applicant and the Federal Power
Commission state that ‘the import of additional firm powef from
other utilities beyond that already committed is not a feasible
alternative. The applicant concludes that:

"The only possible alternative would be‘gas turbines,

and from the standpoint of environmental values and

conservation of resources, the balance favors the

nuclear unit.... Gas turbines have not yet been

developed (and could not be developed for use in

1972) to the point that they can be operatéd in sizes

which can provide a base load source of power,

although they now appear to be desirable for use

for peaking power. They, therefore, cannot be

considered equivalent to a base load unit such as

Indian Point Unit 2."
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ADVERSE ENVIRONMENTAL_EFFEQTS‘
As diécuséédxiﬁ fﬁefé?éViéﬁé~éécéiohlon“thé eﬁﬁifbn&éntalr}
impact of Iﬁdian‘Péiﬁﬁ-Uﬁit 2;5fhéfé‘afe:ce?ééiﬁ ﬁotentially
detrimental environmental effééts éééociétédAWith the operatiéﬁ
of the faciiity. "In view “of the AEC's‘évéihégioniof the -
radiological impact 6futhefﬁiéntlénuéﬁe:enyifbné;JthesAEC does

not expect radiological effects to be-§igiificant. Further the

applicant states ‘that other -effects such as thermal effects,

effects on'fiéh,~Ehemiéal“wéé%éﬁféléQSes;'and sewage disposal
will not produce a significant'effect on 'the environment.

- The applicant has stétéd“fﬁﬁfjHéMig“iggéily”required:to

comply,witﬁ'éll_apbli¢aﬁié5feﬁ%iéiﬁéhdkéféiéfléws and regulations

s

‘concerning radioactive, thermal’, and chemical wastes and will

- ;_m? o R TN,
have to take whatever ‘measurés may be required to correct

-

unforeseen problems which iay, if not connected, result in a

violation of applicaﬁlé*léWspghd;fégulatioﬁé;

3

e
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RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND

THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The local shprt—term effects on the environment are those
associatedeith the construction of any large industrial facility,
and during facility operation, those associated with the.radioactive,
thermal, and chemical discharges pf Indian Point Unit 2. The
discharge pf condepser cooling watef_will_be kept within the
applicable water quality standards and the. plant's liquid and
gaseousuradioactive effluents are egpected to be less than ten
percent of the'lO CFR Part 20 limits. "

The ap?licant has conducted an‘eﬁvironmental ﬁonitoring program
in goﬁneétion with the operation qf_qut 1 and will enlarge in
this existing progrém in conformaﬁce wifh‘;he Technical Specifiéations
as previqusl§ digcussed‘in this‘statemeqtnin:Section 5.1.2
Radiological Monitoring in the Environ@ent; This program will be
used to provide a‘basis fqr detecping‘andvevaluating any radio—
logical impact which mightjlead to long-term effects in order.

that timely corrective action can be taken if required.
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IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

The Indian Point site was committed to nuclear power generation
with the beginning of construction of Indian Point Unit 1 in 1958,
and no additional commitment was involved with the subsequent
construction of Indian Point Unit 2. The applicant has stated
that the location of a second unit adjacent to Indian Point Unit 1
represents an efficient use of land comﬁared with the develgpmen;
of a separate site. As the area immediatgly arognd including thé'
site is industrially zoned it woulduproﬁaﬁiy have been developea

as an industrial site eventually. Curtailment of the use of the

area as a result of Qpefétidn Qf'lndiéﬁTPoiqp Unit 2 should not

be as severe as that incident to many other heavy industrial

facilities. The recreational and other beneficial uses of the

(éufrohndiﬁg area_Shpuld qo§'bé impaired,_ In fact, as previously ..

noted, new‘recréational“faéilitiés &iiI'Bgigreatedl
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Dr. Peter A, Morris Sl bt By A
Director ' , _ T
Division of Reactor Licensing o ‘
U. S. Atomic Energy Commission
Washington, D, C. 20545

Re: AEC Docket No. 50~247
' Indian Point Staticn, Unit !

Dear Dr. Morris:

By your letter aatcd May / 1970, you reguested the
Consolidated Edison Conmpany to ‘supply certain information
on environmental aspects of Indian Point Unit Ro. 2. In
response to your request we have prepared a documcnt '
entitled "Applicant's Environmental Report - Operating
License Stage", one hundred (100) copies of which avre
enclosed.

In preparing this report we have been guided by the
proposed Appendix D to 10 CFR Part 50, entitled "Statement
of General Policy and Procedure: Implementation of the
National Environmental Policy Act of 1969" (35 Fed. Reg.

.. 8594, June 3, 1970).

Very truly yours,

/ el /_,/)
/ 7 ,g é/":"“ — —./ '»,4:/(/{}/ ’

enc.

gs : ' Harry G Aﬂoodbury &7
: Executive Vice President
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Applicant's Environmental Report
Operating License Stage

I. General

The Atomic Energy Commission ("AEC"), in a letter of May 7,
1970, requested Consolidated Ediéon Company of New York, Inc.
("Con Edison"} to supply certain information on environmental aspects
of Indian Point Unit No. 2 ("Unit No. 2"), a nuclear—powered electric
generating unit being constructed by Con Edison and now nearing
completion. On June 3, 1970 the Aﬁc published for comment in the
Federal Register (35 Fed. Reg. 8594) a pfoposed Appendix D to 10 CFR
Part 50, specifying in greater detail the information on environmental
matters to be provided by license applicants to aséist the AEC in
preparing the detailed statements required by the National Environ-
mental Policy Act of 1969. * This report is intended to be responsive
both to the AEC's letter and to the proposed Appendix D.

Con Edison filed its Application for Licenses for Unit No. 2
with the AEC in December, 1965, and received a constrﬁction permit
in October, 1966. The unit is designed to provide 873,000 net
kilowatts of electric power for the Con Edison system. It is located
on Con Edison's Indian Point site on the Hudson River, and is adjacent
to and to the north of Unit No. 1, a nuclear generating unit of 285
megawatts net electrical capacity, which has been in operation since

1962. A third nuclear unit, also under construction at this site,

*The Notice of Proposed Rule Making states that the proposed Appendix
D is to be used as interim guidance pending further action on the
appendix. .
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is scheduled for completion in ;973. All three_units utilize
reactors éf the preééufizéd watef tyﬁe.

Con Ediéon'é request for an opeféting license'fqrithé sgéopg
unit is nowqundef review.by ﬁhe Aﬁé,“ana it is in connecfion.wighgl
that :eview that this report is submitted. | |

Soﬁe Qf the{inﬁérp;eta£ioﬁ§ gﬁosén in preparing.this dchment
(which it is believed are sgpporfea.bx.the:legislative histgry Qf
the Ngtiona; Environmentgi Policy Aqthas welllas'the_Interim> .
Guideiines issﬁgd on Apriﬁ 30, 1970 by thé Council QﬁﬁEnvirpnmenFal
Quality) are éummgrized #elqy;

.l. A The pqmén gnvi;é#ﬁgnt inqludés thgtuqreated“bylman for
his subsistenqe,Aéafetf,_%ﬁ@!ééqurg_as well as that_prqyidedvby -
naturg. ‘Fér example,.air;ééﬁditiongrs, artif%cial 1ight énd.l
elevg#or;'iﬁ modern.building% are é éa;ézqftthe.humanepv;;ﬁqment

as well as parks. i

ey

21 ‘The geog;éphicgl a:ea_considered is ;ogghly_the}§§me: -
as ﬁhé_"ﬁetrépélitanAa;ea;.of Néy~Y§§k-éi£y whiqh (gé in the case
of o£her large American‘éitigsélgar;ie; Qith"ig é cénnotatipn $£
close econémic and social iﬁterdépendence and ease of commun#qa;iqnf
In consequence, discussion of/bgnefits_to the inner—?itx'qWe;ler
or~workér:£hrough use of power‘(e}evators,_heating and rapidﬁ_»

transit etc.) have been considered appropriate for this report.
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3. "Long—term productivity" is presumed to mean pro-
ductivity over an extended period toward an economic or other purpose
generally accepted as a constructive use of some part of the nétural
environment.

In reviewing this report the reader.shoﬁld-bear in mind that
Unit No; 2 was licensed for construétion by the AEC over three years
before the National Environmental éolicy Act df 1969 became law.

The unit is approaching completion and'is scheduled tq go into
commercial operation in June, 1971. As a. result, unlike many later
projects, the ?urrent AEC operating license review repreéents the
first opbortunity to submit such a reporf. Inevitably the character
of the réport differs in certain Qays from one that would be
typically‘filea at thg COnstruction~pérﬁit stage. Particularly,

(1) diScuséions of the enviroﬁméntalleffects of conStruétion must
take into account the fact that most of thetconstruétioﬁ and its
effects have alfeady occurred, and (2) some:alternatives are now
preclgded és>é practical matter by the passage of time, the stage

of cémpletidn, and the financial commitment now represented by

' Unit No. 2.

Consistent with the AEC's proposed Appendix D to 10 CFR Part 50,

information is not included on water quality aspects of construction

o e ———— g ——— et e e s e TP TN Yo s s g g e P P Sty
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or operation of the unit, except. for a statement concerning the
app;}ggp};;py”of,the ggrtification_requirement of the Federal Water

Pollution Control Act as amended.
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II. Characteristics of site and surrounding area

The 235-acre Indian Point site is located in Westchester
County, New York on the east bank of the Hudson River,'about'24
miles north of the New York City boundary line. Section VI.D. of
this report contains a scale plot plan of the site and a map
showing the general location of the site.

The site is surrounded on most sides by high ground ranging
from 600 to 1,000 feeﬁ above sea level. The river at this point
runs northeast to southwest but turns sharply northwest approximately
two miles upstream of the plant. The west bank of the Hudson is
flanked by the steep, heavily wooded slopes of the Dunderberg
and West Mountains to the northwest (elevations 1,086 feet and
1,257 feet respectively) and Buckberg Mountain to the west-southwest
(elevation 793 feet). To the east of the site, peaks are generally
lower than those to the north and west. The river south of the site

\
makes a sharp bend to the east and then widens.

The area immediately around and including Indian Point is
zoned for heavy industry.* The surrounding area is generally

residential with some large parks and military reservations. The

*Industries in the vicinity include Georgia Pacific Complex, New
York Trap Rock Corporation, Fleishmann's Distillery, and Sanitas
Company.
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communities of Verplénck,.Buchanan, and Peekskill lie within two
miles of the site. West of the river the Palisades Interstate Park,
and residential areas are the dominant land usage. Orange and-
Rockland Utilities' Lovett Generating Station is located on the
west shore of the river across from Indian Point.

Based upon the 1960 éensus, approximately 53,QOQ people live
within a 5-mile radius of the site, énd this number is expected to
increase to about 108,000 by 1980. . .The 1960 population within a .
15-mile radius of the site was 326,930, whereas the estimated 1980
population is about 670,000. Within a 5-mile radius most of the
population is located. northeast of the site. Within the larger
radius the majority of the people are located south of the site.

The site itself isvhiily,-rising from the Hudson River to. .
elevations of about 150 feet. The dominant elevation is approximately
100 feet.

The northern part of the site includes an 80-acre forest and
a fresh water lake. The south-central portion of the site contains
Unit No. 1 and related structures, as well as Units 2 and 3 now
_under construction.  The dominant features of Unit No. 1 are its
containment dome and a stack (which serves primarily its oil—fired
superheater). A considerable portion of this area has been

cleared for construction,. storage, parking, roads, or temporary .
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structures. This portion of the site is presently affected in a

manner typical of large construction projects in progress. Access -
roads and electrical transmission lines run from Units No. 1 and 2
to the eastern site boundary. A maﬁor gas transmission line also
traverses the property. A temporary visitors' éenter is located
on a hill overlooking the generating station.

Adjoining the Indian Point site to the south is another |
tract owned by Con Edison, known as the Trap Rock 'site, which was
purchased as é site for future nuélear generating units. The water-
front portion of that site is sepérated from the Indian Point
waterfront by the ‘Georgia Pacific Compiex. It contains a grassy
area contained to the west by a éurving ridée and to the nofth
and east by a series of large earth mounds. The area is traversed
by several electfic transmission lihes. An abandoned quarry, now
a lake of aﬁout 30 acres, dominates this area. As discussed more
fully below, plaﬁs are being developed for landscapiﬁg and
enhancing the recreational value of both sites as a unified whole.

The plant life at the Indian Point site may best be described
as an oak-maple-hemlock forest. These prihary species occur through-
out the site. However, a great variety of other species not part
of the normal ecological succession has been introduced fd

previously cleared areas. These include wild cherry, dogwood, hickory,

sumac, cottonwood and linden. The large block of natural maturing
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untouched fofest.doee not have theee additional species.

.The.wildlife includes a typioal groun of North American'
-speciee.aesociated with a hardwood forest, such as porcupines,
woodchucke, squlfrels, opoesums; lnsects, reptiles and a variety
of;bifd life‘such ae.robins, thrnehes, and occasional waterfowl.

.‘The meterorology.of the site ie eharacterized by a prevalent
north;sonth.wind direction fesulting fromAthe orientation ofithe |
ridgee invthexHuason Valley. The éeological charaoterlstics of the
site have heen.evaluated and have.been foﬁnd suitable.for location
of the unit. The site is located’in what may be described as.a-
seisnically.lnactiQe reéionrand one ln.nhioh severe natnral phenomena
such ae tornados and flooding-are uneomnon.* |

| 'flonlin the ﬁudeon Riner atilndian Point is‘affected mofe by
lthe tldes than by the runoff of the.trlbutary watershed Tlde
changes in thls area of the.Hudson are normally about three feet‘
but;run‘to seven.feet in e#tfeme storm conditions. ‘The width of
the r1§ér opp051te the plant is approx1mately 5,000 feet w1th a
depth of 55 to 75 feet w1th1n l 000 feet of the shoreline. About
-80 mllllon gallons of water per mlnute flow past the plant during
the peak tidal flow. | |
*Nevertheless, Unit No. 2 is well protected from tornados by virtue
of its design and by intervening existing structures and topographical
features. The potential of the site for earthquakes and flooding has
been analyzed in detail, and the Unit No. 2 design reflects the re-
sults of these studies with appropriate margins. The Final Safety

Analysis Report for Unit No. 2 contains detailed information on
these subijects.
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The Hudson River at Indian Point may be described as a
partially mixed estuary, with the salinity varying considerably
depending upon tidal changes and fresh water runoff. The river
is subjected to pollutants from municipal, industrial aﬁd
agricultural sources, both upstfeam and downstream. By comparison
with pollution occurring neér population centers such as Albany,
Poughkeepsie, and New York City, the quality of water reaching
Indian Point, as well as the dissolved oxygen content, is fairly
good and the river at that point supports a considerable variety
and abundance of aqﬁatic life.

Migratory fish in the area include stripedvbass, shad, alewife,
blueback herring, smelt, and sturgeon. The_principal resident
fish are eels, catfish, white perch, minnows, tomcod, and.sunfish.
Both commercial and sport fishing are\carried on in the area, although
the amount of commercial fishing is declining; The shad and striped
bass are the two most important for commercialAfishing, while‘the
striped bass is the most important for sport fishing. There is no
‘commercial shellfish ipdustry in the area, and there are no
commercially harvested crustaceans. The river also contains various

underwater plant life, small aquatic insects and small crustaceans

in sufficient amount to support the fish life.
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III. Environmental impact and effects

A. Construction of Unit No. 2
As descrlbed eariler some of the ground around Uhl£;
No. 2 has been dlsturbed as a result of constructlon; Howeyer;
this will be restored and 1;nds¢;§ed as desoribea in Sectioh

- . . . PV
Lo . NI
' . . ' . RN RN I

III.B.Z; be;ow. o

A limited amount of traffic congestion has occurred'
from time to tlme during constructlon, s1nce there may be as:many
as a thousahd persohs worklhg.on s;te at a given tlme.’ However,
this congestron is temporary ahd hill not occar after“completioh
of constrgctionT | | |

Construotioh of qnit No. 2 is_creat}ng{noﬂhoase”_.W‘
problem for off—site resrdents.beoause ofsthe srze of.the‘site,.
Constraction noise .and other disrqptionlhate resuited:in‘the; 
temporary relocation of wildlife which for the most‘part”yiiidﬁl
be naturally reestablished after completion of_oohstruotioh.

Some combustroh products are{releaseo to the'
atmosphere durihg coqstruction as a resu;t ofhoperation of
diesel-powered machinery. This has ao signifroaht effect upon
the en§ironment and does not differ“from.any other largei
construction job.

There have been discharges to the river of small

amounts of chemicals used for cleaning during the construction
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of the facility, and there will be further chemical discharges
prior to completion of the faciiity.v These discharges are
made subjeét to prior approval by the New York State Department
of Health. No adverse éffect has been or is expected to be
experienced'with these discharges. As with other water quality
matters, these discharges are covered by the Federal Water
Pollution Control Act, as amended, and tﬁe cénsiderations set
forth in Section III.C.2. of this report also apply here.
Dredging and filling generally results in the
deétrﬁction of benthic organisms in the area involved.
Relatively little dredgiﬁg and filling was required for the
construction:§f Unit No. 2 intake and discharge structures, so
that thése effects have been minimal. ‘Authérizétion has been
obtaihed from the U.S. Army Corp$ of Engineers for this work
as neéessary. | N

B. Physical presehce of Unit No. 2

1. Land use
As previously mentioned, ﬁhe area immediately
around and including.Indian Point is industrially zoned. Also,
the location of a second ﬁnit adjacent to one already ih existence
represents an efficient use of land compared with the selection of

an undeveloped site.
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A study of the population and land use, both
existing and projected, within a 55-mile radius of Indian
Point, has been compiled for Con Edison by the Regional
Economic Development Institute, Inc., under the direction of
Dr.. Edward M. Hoover. --It is Con Edison's opinion .that Unit No. 2
represents a reasonable land use consistent with both.the short

and long-term development of-the surrounding area.

2, Landscape -and appearance
The structuresiqf Unit No. 2 were architectually
designed to, present an attractive appearance and one that.is
cohesiye,withfthe-e#isting,facilities,a An -artist's rendition
of the comp%eted‘facility is found-in Section VI.E. of this.
?reporﬁ,ﬁgs?

- Effort was exercised wherever possible to
elimigateﬁfrom View»unéightly oéefating equipmenﬁ. The screen;
well machinery at,the shoré'front is located behind .a masonry
curtain with a planting box at its base té,screen it.from_river
traffic and thé opposite shore. Attentioh has been given to the
form,fcplqr apd texture. of the buildings so that the setting is-
enhanced and the feelinghofvintrusion»is held to.a minimum. -

The area around the plant will be landscaped

in an attractive manner. The landscaping is being developed
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as a part of an overall plan to improve the aesthetic and
recreational value of the complete site for the visiting
public and others.

Transmission of electricity from Unit No. 2
to the load center will not require the use of new rights of
way for overhead transmission lines. From Indian Point east
to a north-south Con Edison right of way, a rnew 345 kV overhead
circuit has been strung on existing towers. From the inter-
section with the north-south right of way south to a station
just north of New York City, a double circuit 138 kV overhead
transmission line has been rebuilt for operation at 345 kV.

Steel pole construction will be used to transmit
Unit No. 2 power from the site to the Buchanan substation. Steel
pole conétruction for transmission lines is a rather recent
concept that is gaining acceptance in the utility industry for
use in areas where aesthetic values are of prime concern. The
tapered steel pole with upswept crossarms is more graceful than
conventional latticed towers and the configuratioh coupled with
the latest enéineering knowledge as to insulator requirements
and spacing of the conductors permits a narrower structure than
a latticed tower.

3. Recreation and education

As previously mentioned, the northern part of

Con Edison's Indian Point site inqludes an 80-acre forest with a
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freshwater lake. This woodland- is being maintained for use of
the visiting public. Picnic tables and benches are located

in shaded areas around the lake, which is available for fishing.
A marked trail of approximately 2,000 feet starts at the lake
and terminates at the Hudson River shoreline. Pérking and
toilet facilities are available to visitors in these areas.

A parcel of approximately'l8 acres at the
northwest corner of the site has been transferred by Con Edison
to the Village of Buchanan, to bg déveloped as a public marina.

' The visitors' center now in use‘has been
operating since September, 1959 and has served some 381;000
visitors. A tour of the Indian Point facilities begins at
the information center where films, exhibits, and binoculars
for viewing the site are available. Visitors then pr&ceed
by bus to the station, where they may tour the turbine hall
and other portions of the station.

Con Edison is now in the process of developing
a master plan fbr‘enhancing'the educational, recreational
and scenic value of the site for the visiting public, as well
as providing facilities to accommodate a considerably larger
number of visitors. 'To”aécompliSh this Con Edison has engaged

M. Paul Friedberg and ASsdciates, a firm accomplished in the
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fields of landscape architecture and urban planning, as a
consultant in these matters. While the details have not as
vet been determined, the following is an outline of what will
be done:

1. A new visitors' center will be constructed
to the south and east of the plaﬂf. This center will be
considerably larger than the existing one and will include
more sophisticated exhisits. Outdoor exhibit areas may also
be provided. The exhibits themselves,‘which will be designed
by Atkins and Merrill, will focus upon the peaceful uses of
nuclear energy. Outdoor overlooks and expanded parking
facilities will be provided. Vincent G.rKling and Associates
has bsen retsinsd to design the actual structure.

2. Picnic facilities, trails and other
facilities will be improved and expanded. Facilities fbr nature
study wiil be proyidsd. . | |

3. As mentioned previously, there will be
extensive landscaping of areas of the-site;which have previously
been cleared. This will be done in a manner that is attractive
and consistent‘with the natural surroundings.

4.' The plan includes the development of

the Trap Rock site in a manner consistent with that of the

Indian Point site.
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These new facilities will improve the
attraétivéness and'usefulnessiof the site to the general
public.

The major recreational uses of the area
surrounding the site are fishing, boating, and usé of the
various béfké'in the'general viéinity. Neither these or
any other rééféatiénal uses of fhé’afea wili.be foreclosed
or impairéé:by Unit No. 2 (or the other uniﬁé).

"4; -‘Hiétorical;préservation

There are some picturesque buildings
and streets in heighbdrihg'communities.‘ The neareSt.landmarks
of consequengé are s£. Peter's Chdrch.and Cemetery in Verplanck,
and St; Mary's Cemetery along'thé ﬁfééd@ayiRoad; Unit No. 2 |
Qill not infringefupdn these or anyvéthef historical 1aﬁdmarks
‘or‘dreas. |

5. PéEulation and congestion

Unit No. 2 when compieted wiil have
no Significantbdirect effect upon traffic ér other congestion.
An inéreéée'in'the station staff of only about 25 persons will
Ye required. The increase in visitor traffic due to the
attraction offered by the new visitors' facilities will be

accommodated by improvements in the site road network and parking
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areas. Finally, the location of a second nuclear generating
unit at Indian Point is not expected to affect the overa;l
development or the population patterns of the surrounding
area so as to aggravate traffic or other congestion.
6. wildlife

While some relocation»of wildlife .
has occurred as a resu1£ of construction, large areas of_
the site remain untouched and as such provide immediatg‘
refuge fo; wildlife movemeﬁt. This has held fo a minimum
the actual distance of wilalife relocation; .The areas
disturbed during construction.will be rehabilitated and
resettlement éf wildlife can be expected.

C. Operation of Unit No. 2

1. Radiological effects of operation

Under normal operating conditions small amqunts

of radioactive wastes will be released from Unit No. 2 into the
atmosphere and into the cooliﬁg water dischérge to the Hudson
River. These releases will be in compliance with Part 20 of
the regulations of the AEC. For the purpose of determining

. : |
compliance with these regulations Indian Point Units l, 2 and ;, i
will be treated as a single faciLity. The combined releases

from all three units are expected to be far below the regulatory

limits.
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The following table; contain the quantities
of liquid and gaseoué effluentslwhiéh-éré-expected as a result
of facility operation. It mﬁst‘bé';mphasized, however, that
these estimates are based upon predicted performance of fuel
and certain plant components apd,éystems; actual releases

may be higher or lower than those predicted.

ESTIMATED LIQUID EFFLUENTS

Indian Point Units 1, 2'and 3
Unit No. 2 Combined - (a)
All Oothers - Tritium =~ All Others = Tritium
Curies Per - - ,0252 = -7 4238° = - 36.95 9228

Year

Concentration .2 X lel4 283 x 10‘14 6.5 x 10‘14 691 x 10~14
Curies/cc -~ S R T ‘

Fraction of °~ -0.00002 ~~~ ° 0.00090 =~ 0.039  0.0022
Maximum
Permissible
Concentra-
tions at
Point of
Discharge

(a) With Indian Point Unit No. 1 Avérage 1967-1969
The numbers above for Units 2 and 3 are for
1% failed fuel. With no failed fuel, the numbers are abprdximaﬁely

equivalent to those for tritium alone.



-62-
- 19 -

ESTIMATED GASEQUS EFFLUENTS

" Indian Point ' Units 1, 2 and 3
Unit No. 2 . Combined (b)

- Curies Per . , - 9850 , 19876

Year '
Concentration ‘ _ 0.9 x 10714 2.1 x 10_14

Curies/cc
Fraction of 0.015 ' 0.035

Maximum

Permissible

Concentrations

at Site Boundary

(b)'Wifh indian Point No. 1 Average»l§67—1969

The numbers above for Units No. 2 and 3 are
for 1% failed‘fuel.b

The above estimates do not take into account a fe-
duction in the height of the Unit No. l stack from elevation 470
feet above sea level to the elevation 390 feet above sea level.*
This modification,ﬂwhich is éubject to AEC approval, will be
accomplished as a result of seismic considérations'in the Unit No. 2
design. The effect of this change upon thé concentration figures
listed above has not yet been calculated in detail but is certain
to be insubstaﬁtial.

Based on the estimates presented above, the
radiation levels to which a person on the site bounaary would be
exposed as a result of plant operation are only a fraction compared

to that which he normally receives from background radiation.

*The general terrain around the plant varies from approximately
elevation 15 feet to elevation 70 feet above sea level.
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- Equipment 1is provided for processing of radio-
active wastes in order to reduce to é minimum the amount required
to be released to theé environment. This equipment is described in
Section VI.B.l.  below, as'is the instfumentatidn proVided to insure
compliance with regulatory requirements and to protect against and:
warn of inadvertent or accidental releases.’

‘Administrative procedures will control the manner
in which gaseous and liquid effluents are released.  As provided
by gurrentzAEcéfégulations-Con'Ediéon"will-keep.such releases as
far-be10w~regulatory-liﬁits as praéticable.

“A»comprehensive-enﬁironﬁental-moniforing program- - -
has beenmcondhctéd in. connection with thé opération of Unit No. 1.'-
Results-of this program.to date have shown that operation-of
Unit No. 1 has hadfno adverse radiologicalfeffect on the environment.

’ This program=will'ébntinue as Units No. 2 and 3-
bécﬁme operationai and-throﬁéhout their opqrating lifefime. “QOpera-.
tion of Unit No. 2 (as well as Unit No. 3) 'is likewise éxpected to
have no-adverse radiological effect upon the environment. The
environmental monitoring program and otheriprOgrams and: studies
are described in Section VI.A.2. below..

- s0lid radioactive wastes will be packaged and
transported to -an authorized disposal area in accordance with .

applicable governmental regulations.
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Great attention has been devoted in the design
and construction of Unit No. 2, by Con Edison and its contractors
and by the Atomic Energy Commission,‘to the prevention of accidental
releases of radioactive materials‘to the environment. Much of the
cost and design effort of the unit is devoted to structures and
equipment for the prevention of accidents and the limiting of the
consequences of an accident should one occur. Numerqus postulated
equipment failures, abnormal Qperating‘conditions, and operator
errors have been analyzed to assure that the health and safety
of the public will be protected. A comprehensive quality assurance
program is carried out during design and construction to assure
that the unit as constructe@ will meet its design objectives.
Operator training, detailed.operating and emergency procedures,
and periodic tests and inspections over the lifetime of the unit
" will assure the safe operation of the facility. The Final Safety
Analysis Report for Unit No. 2 filed by Con Edison with the Atomic
Energy Commission covers these subjects in detail.

The construction permit which Con Edispn_now
holds for Unit No. 2 was issued after intensive review by the AEC .
Regulatory Staff and the Advisory Committee on Reactor Safeguards,
of Con Edison's preliminary design, site studies and safety analysis,

and after a public hearing conducted by an Atomic Safety and
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Licensing Board appointed by the Commission. An operating license
will be issued for Unit No. 2 only after the AEC has conducted
another comprehensive safety review and has found that public hea1th
and safety have been assured.

2. Water gquality

Unit No. 2 will discharge considerable quantities
of warm water to the Hudson River. 'Also, small amounts ofAcertein
chemicals used for cleaﬁing and water purification will be released
to the river during operation. These discharges will be madeAih'
accordance with applicable water quality standards, and are sﬁbjeef
to the certification requirement of Section 21(b) of the Federal
Water Pollution Control Act as amended. In the case of Uhit'No. 2
certification is required to be submitted to the Atomic Enefgy
Commissiog by April 1973.  As provided by § 21(b)(7) of tha£ Acf[
such certification is not required prior to issuancebby'the Ateﬁie"
- Energy Commission of an operating license, since constfuctionmef{”
Unit No. 2 was lawfully commenced leng before Apri1'3, 1970 (the
date of enactmenf of the Water Quality Improvement Aet'of 1970).
Nevertheless, Con Edison has already made application to the New ¥erk
State Department of Environmental Conservation for such certificatiqn
and will take all necessary steps fo obtain certification on a timely
basis.

3. Air quality

Unit No. 2, like other nuclear power plants, will

release no combustion products to the atmosphere as a result of
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reactor operation. It will,‘however, ha§e two "package boilers,"
fueled by #6 fuel oil (.37% sulphur), to produce auxiliary service
steam for plant startup and service heating. The exhaust from
these boilers will be discharged through the Unit No. 1 superheafer
stack. The amount of combustion products released pér year
resulting from the addition of these boilers will be insignificant.
The contribution to air pollution of the reduction in Unit No. 1
stack height previously mentioned:will not lead to a significant
increase in air pollution.

However, if the Ihdian Point No. 2 nuclear station
had been planned and coﬁsﬁructed as a fos;il-fuel plant, the con-
tribution to ﬁhe air pollution would not be negllglble. For an
873 MWE f0551l unit operated for 6500 hours per year, the following
pollutants would be released to the atmosphere each year, using
different_types 6f fuel. | |

Estimated Millions of Pounds of Pollutants Per
Year Based on 6500 Hour Operation/Year/Fuel.

Item Coal (1% Sulphur) 0il (1% Sulphur) Gas
Particulate 2.56 , 0.86 -
so, | 75.97 54.57 -
NO, | 32.34 19.07 11.24

CO 1.99 - , -
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Ry-226 (Fly Ash Removal) (Fly Ash Removal)
99% 0%
6mCi 3 5.2 m Ci.
Ry-228 . ~ 3.8mci 12:2 m Cci

In terms of air pollutién, the édvantages of a
nuclear uhit such as Unit No. 2 ovér a foséil;fired uﬁit 6fl
equivélent éizé are considerable. Tt sﬁould be noted that the use
of a nuclear generating unit such as Unit No. 2 may result in re-
ducﬁion'bflair polluﬁion cénsidérably'gfeater than the percentage
of the system generating capacity which the unit represents, for
two reaséns. First, the use of suéh units will permit ﬁhé gégire;
ment’ofldld'éﬁd inefficient fossil-fifed-units located in“héavily
popﬁié%ea areas.‘ Sécond, it is generélly desirable to usé
théfﬁﬁcléar units for base load énd'fossii—fired units‘(ﬁith théif
highéf ﬁﬁit:fueléd_coéts).for peakiﬂg where possiblé;'thus cdn-'
centrafiﬁé fdle time and opefétién at lésé than capécity in tﬁe

fossil-fired ﬁnits.
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4. Water use; aquatic life

(a) Fish Protection

Unit No. 1 at Indian Point went into full
operation in 1963. ©Unit No. 2 is adjacent and to the north and
will go into service in 1971. Cooling water from the river passes
through intake screen structures directly in front of each unit,
and after condensing the stream retﬁrns to the river, via a dis-
charge canal, at a point approximately 950 feet downstream from
the centerline of Unit No. 1.

Intake screens serve the necessary function of
"screening" the cooling water of anything large enough to plug the
water passages in the plant equipment and thus render the plant
inoperative. At the entrance is a trash rack - heavy bar members
on widé sbacing - designed to restrain logs and other large debfis.
as well as floating ice in wintertime. Behind this is a traveling
screen of relatively fine mesh to prevent ent;y of smaller mater-
ial. This is made up of a number of screen sections, fastened
top to bottom, to form an endless belt of screens. The addition
of top and bottom rotating wheels results in a screen which con-
tinuously moves vertically upward through the cooling water, over
the top and then, before it enters the watef on its downward pass,

is sprayed with high pressure water to wash off any material picked

up on the up pass. Provisions are also made for placing fine
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mesh stationa;y screens in front of the traveling screens,,-gener-
ally to permit the removal of .the traveling screen for repairs or
inspection.

The ¢99;ing'water intake of Unit No. 1 has ex-
perienced problems with fish being impinged on the screens -from
time to time since it went into full operation in 1963. . Much
effgrt_has been expended both to determine why thé problem exists
and to solyg‘it by design modifications. The intake structure: and
sc;eening of Unit No. 1 were modified a number. of times to improve
the prqtective gevices and to enabie»fish-to avoid the intake: more
easily. Because it was felt that warm water from the Unit No. .l dis-
chargg might'be attracting the fish, the outflow has been.moved down-
stream on two occasions and .is now more than 950 feet from the-cen-
terline of the Unit No. 1 intake.and more tﬁan 1200 feet from- the
centerline of the Unit No. 2 intake. Other methods- such as air
bubble, accoustical, electrical and lighting devices have -been-
investigated without success.

Nevertheless, operating experience-during . the
winter months of 1970 indicated that the prdblem~was-not~complet¢1y
solved. Considerable numbers of fish were removed from .the :screens
on occasions during December 1969 through March of this year. An
analysis of the species removed from the -screens on-one of -these

occasions showed that 92% were white perch, 4% were striped bass,
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and the remainder were divided among five other species. The
average weight.of the fish collected was less than 1/2 ounce and
the average length was under three inches. Evidence indicates
that the swimming performance of the fish, particularly white
perch, is impaired in cold water temperatures, preventing them
from escaping impingement even by relatively low intake flow
velocities.

Because of Con Edison's recent problems this
past season, .several changes will be made to the Unit No. 1 fish
protective system before this coming winter season. The majof
change consists of introducing a throttling procedure duriﬁg the -
operation which will reduce the intake velocity substantially.
This will be done by partially closing the cohdenseerutlet'valves
‘or by other means. Tests run in Aéril, 1970 on Unit No. 1 (wheﬁ
' the intake water temperature was'40°E) indicate that this throttling
procedﬁre was highly effeétive in lowering the amount of fish
brought up on the traveling screens.

Investigations indicaﬁe that chemical and radio-
‘active discharges from the plant are not contributing factors in
‘harming fish, nor are thermal discharges (except to the extent
-that the warm water might attract fish to the area of the intake).

Unit No. 2 will draw about 900,000 gallons of

water per minute from the Hudson River for cooling purposes. This
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water will be drawn in through a concrete intake structure on the
'river edge, plhere.areveightvinlets flush with the river edge,
féié for theAnainvcirculating pumps and the_other two-for the
auxiliary service pumps.' Eiéht channels,.separated by concrete
walls, lead.inlandAfron the openinés.‘ Each channel includes a
trash rack, a vertical traveling screen .(except for one of the
auxiliary?service pumps which serves.as backup and has only a'
fixed screenj, prov1s10n for outer fish protective screens, and
.2associated equipment for cleaning of the screens.' The pumps are
7directly behind the traveling screens. The structure is designed
:to prov1de an‘intake water flow veloc1ty approaching all of the
screens of less than one foot per second Construction of the'
intake is‘now substantially completel | | |
| N | The location of the Un1t No. 2 intake, unlike
dthat of the Unit No. l 1ntake, is not behind the eXisting loading
wharf, a p0531ble attraction for fish‘ Therefore, there is
;reason‘for belief that the problem will not exist to the same‘
degree.for.ﬁnit Nor 2. Nevertheless, because of experience-With
”Unit No. l Con Edison recognizes that there may be a‘fish pro-
wtective:problem w1th the current deSign of the Unit No. 2‘1ntake.
o o Because of this, tests will.be run prior to‘

plant startup w1th the Unit No. 2 c1rculat1ng water pumps to deter-

mine whether flSh will be attracted to the 1ntake and how they
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will react to the operation of the screens and pumps . Fish den-
sity tests‘will also be run up and down the shoreline at Indian
Point to establish if fish are attracted any more (or less) to

the Unit No..2 intake area than to any other location, particularly
to the Unit No. 1 intake area.

As an interim measure, fish protective screens
will be installed prior to the commercial oéeration of Unit No. 2.
The protective screens will be installed at the oﬁter face of the
intake structure in guides already provided in the walls. Based
on Unit No. 1 operating experience, a throttling capability will
be incorporated to substantially reduce the intéke velocities dur-
ing the colder parts of the year.

During the throttling operation, the average
approach velocity to the protective screens.will be ;owered from
about 0.85 feet per second to about 0.6 feet per second. This
will result in a reduction of flow through the plant condense;s
from 840,000 gallons per minute to 600,000 ga;lonslper minute.

The cooling water temperature will be increaséd approximately 23°F
during its passage th:oughlthe condenser, which is a rise of 7°F
over that expected with 100% flow. Since it is expected that the
throttling procedure will be needed only in the co;der part_of.

the year (river temperatures less than 50°F), plant discharges

will be well within the allowable limits set forth in the Thermal
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Discharge Criteria of the New York State Water Quality Standards.
Tests will be run on the above throttling proceduré'for”ﬂﬁifﬁﬁg. 2
during the winter of 1970-71 to confirm its effectivenésé”priof
to commercial operation.

As an additional measure, Con Edisdh]hés’deéided
to change the motors of the circulating water pﬁmpé téainﬁlﬁag>a
two-speed capability. This will allcw the intake velocity to be
lowered below 0.5 feet per second when needed. This change, how-
ever, cannot possibly be made prior to the startup of Unit No. 2
(late spring, 1971) but évery effort will be made to have the.new
motors installed for the winter season of 1971-72.

From recent experience, Con Edison knows that
regardless of the anticipafed effectiveness of a fisﬁ protection
system, the possibility exists that it will require further im-
provement. As a result, in éddition to implementing the design
modification mentioned above, Con Edison is engaged in a program
of ‘ecological and engineering studies in the area of fish pro-
tection. This program is described in Section VI.A. 3 below.

As a long term solution in the area of fish
protection for Unit No. 2 as well as for the other units at Indian
Point, Con Edison engineers‘are developing a new intake water
‘concept which appears very promising. This scheme will include

a new screen structure built farther out from the shore (75' - 100')
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and more into the main longitudinal flow of the river. This
structure woula screen water for all three Units at Indian Point
and would be designed to permit intake velocities below 0.5 feet
per second during the colder parts of the year. The attached

- sketch (Figure 1) shows avplan of the proposed scheme. The main
advahtages of the proposed structures are:

1. To minimize recirculation effects to the intake
point from the diScharge outfall which is an
attraction mechanism.

2. To deny access un&er the unloading wharf to
fish, thereby eliminating the probability that
the wharf is acting as an attraction;

‘3.. To place fhe traveliné-screenS'out where the
river's stronger currents can longitudinally
~wash the face of the screens.

4. To échiéve low infake.velocities..

5. To provide éther operational benefits not di-
rectly related to fish prbtection:such as
greater unit efficiency with reduced recir-
culation, and removal of the existing eddying
conditions whiéh lead to greater accumulation

of river debris in front of the individual units.

Engineering design and associated research and
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development have al:eady'begun on this project and it is hoped
that the work Qill be compléted and in operation by the spring
of 1973. Further work.on this project will take fully into account
the ecological and engineering studies referred to in Secﬁion
VI.A. 3.

-A technical ‘task force has been formed within the
Company, headed by the Company's‘éhiéf Civil Engineer and including
its Environmental Engineer and the General Superintendent of the
Indian Point Station. The purpose of the task fé;ce is to con-
centrate and coordinate Con Edison's efforts in iﬁplementing ﬁhe
plans and studies on fish protection. To assist the Task Force,
an.Indian Point Fish Advisory Board consisting of expertubiologists
and engineers from the United_statés and Great Briﬁgin haé been
broughtltogether by Con Edison. The Board has been rééﬁested\to
provide advice to Con Edison on how‘tq protect fish from damage
from the operation of Indian Point power plant coqling systems.

The Board has held a number of meetings with the Task Force and

with other individuals and organizations outside of Con Edison.
Con Edison has reviewed with the Indian Point Fish

Advisory Board the overall program described above for fish pro-

et
1

tection in connection with operation of the Indiéﬁ}?éﬁnt plants.

The Board is of the opinion that, in light of preéént knowledge,

the program provides the best immediate approach;tq{the fish
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protection problems at Unit No. 2 and the most promising longer
range solution to these problems for all units at Indian Pdiht.
The Board further believes thatﬁadditional.studies are needed to
expand present knowledge in this areavand that the planned pro-
gram of studies is édequaté Eb provide the design parameters for
future plant modifications.
' 'In view of the studies undertaken and design modi £1 -

cations planned; Con Edison does not expect that the Hudson River

fishery will be adversely affected by the operation of Unit No. 2.

(b) Other aquatic life

Aquatic life which is small enough to pass

through debris screens and which does not possess sufficient mo-

bility to avoid the intake flow will be carried through the cooling

water condensers of Unit No. 2;- Phytoplankton, zooplankton,'eggs
and larvae of varibuéﬂorganisms will be the types moét commohly
withdrawn. 1In passingwfﬁroﬁgh the condenser thése organisms Will
be exposed to a fépiéwféﬁperature increase followed by a graaﬁél
return toambient temperature. The effects of this passage on
these various orgahisms iE’presehtly under active investigatién
by Con Edison consultants and other'invesﬁigétdré. aAs a part of
the Raytheon and the New York UhiverSity studies described in
Section VI.A. below, the vafiety and abundaﬁde of'thése organisms

and ecological effects -are being determined. Thermal shock
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bioassays will be conducted on various erganisms. The effects of
the operation of the piant on benthic organisms in the vicinity are
also included in the studies mentioned above.

On the‘basis of the investigations and studies
conducted to date, it is considered that the effect of the oper-
ation of Unit No. 2 on small aquatic life is. not likely to have a

significant adverse impact on the ecology of the Hudson River.

’

5. Noise
No noise problem will be created by the operation

of Unit No. 2.

D. Utilization of Unit No. 2

| In reviewing the environmental effects of a facility
such as Unit No. 2, certain beneficial effects on the human en-
vironment shouid not be overlooked..,The unit will supply a sub-
stantial part ofﬂthe energy needs of hundreds of thousands of
people. Many of the uses of electric energy take the form of
improving, by means of heating, lighting, and cooling of homes
and places of work, a part of the environment where people spend
~a large portion of their time. In a broader sense, other uses of
electricity such as“cooking, street lighting, elevators, and

refrigeration are essential if life in urban areas is to be

socially productive or even tolerable. A feature of electric
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| energy particularly impor}:;—xp_t lin:u;;ban areas .is. that it is pollution-
free at the poivn:t” of use. o o .-
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IV. = Alternatives to the proposed action

Alﬁernatives to the completion and'operaﬁion bf.ﬁnit No; é
will be discussed both in the context of 1965, when the decision
to construct the unit was made, and in the context of the present.

Prior to the 1965 decision Con Edison, in determining how
best to provide base load capacity to meet the projected demand for
electricity in its service area, considered both alternative power
sources and alternative sites. Urban sites in Brookiyn, Queens
and Staten Island Qere considered for fossil units, and other
suburban sites for a nuclear unit were considered.

The decision to build a second nuclear unit at Indian Point
rested primarily on the following factors:

1. The difficulties relating to air pollution of a new,
close-in, fossil-fueled unit.

2. The unacceptability of a new, close-in nuclear unit
because of uncertainties in obtaining various regulatory approvals
for such a unit within a schedule when the unit would 5e needed.

3. The fact that the Indian Point site had already been
approved for a nuclear unit by the U. S. Atomic Energy Commission
and the apparent unavailability of other sites within the Con

Edison service area which might be approved by the AEC and also

win public acceptance.
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Iv. Alternatives to the proposed action

Alternatives to the completion and opera£i6n of ﬁhif No; 2
will be discussed both in the context of 1965, when the decision
to construct the unit was made, and in the contékt of the present.

Prior to the 1965 decision Con Edison, in determining how
best to provide base load capacity to meét the projected demand for
electricity in its service area, considered both alternative power
sources and alternative sites. Urban sites iﬁ Brookiyn, Queens
and Staten Island were considered for fossil units, and other
suburban sites for a nuclear unit were considered.

The decision to build a second nuclear unit at Indian Point
rested primarily on the following factors:

1. The difficulties relating to air pollution of a new,
close-in, fossil~fueled unit.

2. The unacceptability of a new, close-in nuclear unit
because of uncertainties in obtaining various regulatory approvals
for such a unit within a schedule when the unit would be needed.

3. The fact that the Indian Point site had already been
approved for a nuclear unit by the U. S. Atomic Energy Commission
and the aprparent unavailability of other sites within the Con

Edison service area which might be approved by the AEC and also

win public acceptance.
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4, Theirelatiye-overall economic advantage of‘a nuclear
unit at the 1965 price at Indian Point in comparison w1th}a closelin
fossil-fueled unit;}even after taking into account the cost of |
transmitting power from Indian P01nt to the City.

At the time of the 1965 dec151on, gas turbinesvhad not been
developed to the p01nt.of being seriously'con51dered as an
alternative base load source of power. (In the judgment of Con
Edison they are stillvnot suitable for such load. )

Indian Point No;‘2 is now almost completed and subject'to
obtaining necessary regulatory‘approvals is expected to go into
commercial operation in 1951; fhus, the only question uhich can
be realistically asked at this time is whether there are now
reasonable alternatives to the completion and operation of that
unit in 1971 or 1972 o

The shortage of generating ﬁaciiities in the‘Northeast; in
New York State and specifically in Neu'rorh City are.so weil hnomnm
that it would seem unnecessary toigive detailed statistics on‘system
capacity and expected reserves for the period through 1972 | Even
if it were conceded that because of the use of gas turbines and an
unusually high availability of oldﬁfossil—fueled units a serious-
situation would not arise in 1971 the‘adequacy of system reserves
would certainly be a major problem by 1972. Therefore, lt seems

reasonable to discuss the present alternatives in relation to that
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year, ignoring for such purpose the very large investment already
made in Unit No. 2 which is non-recoverable and most of it not
useable at some other site, and the related problem of financing
. the very large cost of any alternative.

Fossil-fueled units require an estimated 4 1/2 years to
complete, even on an existing site, and so they are not a reasonable
alternative for 1971 or 1972.

A nuclear unit could not possibly be designed and constructed
for operation at'another site in'197l or 1972, eveb if, which
is improbable in the extreﬁé, anétber site could be found whicb
would be more appealing from the standpbinb of b;eservation of
environmental values.

. "It is“not anticipabed that Con.Edison will be able to
:contract for the purchasé of additiobal cabacity from other utility
systems beyond that which is already included in its planned capacity
schedule; A réview.of tbe inétalied feséfves of neighboring
utilities indicates that they cannot be expected to have additional
capacity available for sale. |

The only possiblé alternative would bé gas tufbines, and from
thebstandpoibb of environmental vblues and conservation of resources,
the bélance favors:the nuclear.unit. Gas turbines are fueled either
by high grade oil (the supply of which is uncertain since most has

to be imported) or gas (in the case of natural gas, a regular use
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of a largewquantlty,lnpthe Winter_would'be.hard:to obtain due to the
large demand by'Con Edison's gas custonere) and these are reéourCes
which“Wlll“beynoreweXhan;ted”over 40 years, the antioipated operating
life‘of'Unit“ﬁo;]Z, than will be the supply of nuclear fuel

- Also, gas turblnes have not yet been developed (and could

operated in sizes whlch can prov1de a base load source of power,
although they now appear to be desirable for use for peaking power.

" Théy therefore cannot be considered'egnivalent to a base load unit,

such as Unit No. 2.

|
4 }
not be developed for use in 1972) to the p01nt that they can be 7
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V. Environmental perspective; commitments of resources:
long-term productivity

Unit No. 2 wili consume a certain aﬁount of nuqlear fuel.in
the form of uranium 235 in tﬁe process of generating electricity.
The amount so consumed does not represent a threat tovthe supply
of uranium in this country and will not foreclose military_or other
uses.of nuclear materials. Unit No. 2 will also utilize a certain
amount of land and water during ifs lifefime.

An adequate ana reliable supply of electrlc power is essential
to the weifare, health and safety of persons residing in the New
York area. The electric power generated by Unit No. 2 will be
beneficial to-the long-term productivity of the area. The commitments
of resources referred to above are reasonable, both in the absolute
sense and in comparison with the commitments of resources whicﬁ
would be involved in the generation of an equivalent amount of
electrical power by other means. They do not represent an expedient

use of resources at the expense of some more important long-range

benefit which could be otherwise obtained.
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VI. Supplementel infernation
A. Environﬁental etudiee
1. Ecologicai etudies

A detailed study ef £he ecology.of tne HudsonrRiver
in the general vicinity of Indian Point is new beind pefformed.by
the Raytheon Company. This stndy‘is being'financed by Con Edison
but is being carried ont under fne.sole direction of the Hudsen
River Policy Cbmmittee: an independent body made up of representa-
tives of the New York State Bepartment of Environmeneal ConSenvation, ‘
the New Jersey Departnenﬁ of Conservation and Economic Develeément, |
the Connecticut Departmenttofléonsefvation, ﬁhe U. S. Bureau of
Sport Fisheries and Wildiife‘and the ﬁ; S; Bureau of Commercial- .
Fisheries. B o o | ‘ |

The study is oriented toward determining the effect
of plant operatien'genereily en tne biota of ﬁhe Hudson River,
whether thermal, chemiealvor mechenical. .Under tnis sﬁndy:

(a) .The:seesonai distributienvefrfish and key
organisms which‘might be affeeted ny envirenmentai ehanges |
attributable to plan; epefatien at Indien Poinf ie being studied,
both within and outside of areas snbject to withdfewal of cooling
water for all three nniﬁe.~ Extensive saméiing of small organisms
in the river is beiné taken at intefvals along e 13-mile stretch
of the river,iincludiné Indien Peint; Thein presence will be

determined by employing surface, mid-water and bottom nets of
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appropriate mesh size and benthos sampiers. Small organisms entering
the plant throﬁgh the intake willialso‘be sampled. The presence of
large fish throughout the same area is being determined by employ-
ment of anchored and towed nets. Larger striped bass and sturgeon
found in Haverstraw Bay in late winter are being marked with sonic
tags and their movements traced during spring. Key zooplankters are
being separated to genera and species. All.other material and
plankton samples will be identified at least to family. Fish in

net collections are separated by species, enumerated and measured.
Specimens of each species are being retained. Data from routine
sampling is being entered on coded reports for automatic data
processing.; This éhase of the program will provide much valuable
baseline'information against which the-effect bf operation of

Units No. 2 and 3 can be measured.

(5) 'brganism éurvival studies afe being conducted
for nonscreenable fish and.other key organisms to determine the
synergistic effects of temperature rise aﬁd chemical additives on
their survival and development following £heir passage through
the plant. Equipment is operated in the discharge canal to collect
those organisms that have either passed through the plant or entered
directly from the river. Key organisms will also be maintained in
a laboratory where their sur&ival or tolerance on exposure to
temperature and chemical changes equivalent to those of plant

operation will be determined.
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’(&) 'Thevphysical aﬁd chemical characteristics
of the riVer'SSEOCiated with observed change in the biota
(i.e. temperature, salinity, conductivity, dissolved solids,
" suspendéd solids, aissolved'oxygen; additives, and ph?sical
alterations)"isibeihg'etudied. Cohtihuous ﬁohitoring hy instru-
”'mentatiOﬁ'ie‘being'uSed where practical.
" In 1968 New York Unlver51ty Institute of
Env1ronmental Med1c1ne began'a program of 1nvest1gatlon of the
ecology of the Hudeon:River'forﬂCon Edison. The present stuoy ie
a continuation and eXpansion:ofia"prewioﬁs ecology study of the
Criver conducted by the Unlver51ty and supported by the U. S. Pubiic
Health Service and the New York ‘State Department of Publlc Health
| | The New 'York Unxver51ty ecologlcal survey
5encoﬁpeéseé'thSicél,‘chemical, biological, and radiologicei“
='ihveetigétioh§”offthé_equgtic hahitatAat ihdian.Poiht...Tempereture,
salinity;’éﬁd“tﬁrbidity'ére'the'phyeicai charecterietice beinc~
investigated. ' Nutrients and trace elemehts'are.chemical features
' beind investigated, ‘Phosphate and nitrete coﬂcentrationevas well
“asfcadﬁiﬁm,fcohéit,"chromium} copper, lroh,'mahganeee; ﬁickei;
lead and Zinc“were’monitored_throuéh 1969.
““3PhYtopiaﬁkton;‘zo0plahkton and fish are heihéﬁ

sampledﬁée'ﬁart‘of'the'bioiogiCal'work.n'The plankton sampling




will identify the species present and the seasonal cycles of
abundance for this area. The fish sampling consists_of_shore
seining at a single station on each side of the riyer at Indian
Point. This sampling will provide data on the specigs composition
and relative abundance of fish in the shore areas.

Samples of water, mud, fish, and»vegetation are
being analyzed for natural and man-made radionuclides. Previous
and concurrent studies of Hudson River ecology have provided
comparaﬁive data for the Indian Point survey.

2. Radiological studies

Numerous studies have been conducted by Con Edison
and its consultants to insure the suitability of the Indian Point
site for the location of Unit No. 2 and the other two nuclear‘units.
These ihclude studies of the geology,‘seismology, meterology, hydrology
and demography of ;he site. The Final Safgty'Anglysis Repqrf for
Unit No. 2 contains detailed information on these:studies.

| Con Edison's environmental monitoring progranm,
referred to in Section III.C.1l. of this report, includes measure-
ments of radioagtivity in fresh water, river water, river sediments,
fish, aquatic vegetation, vegefation, soil and air in the vicinity
of the Indian Point station. This program began with a survey

instituted in 1958 (four years prior to operation of Unit No. 1)

to determine the radioactivity in the environment in the vicinity
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of the Indian Point station. ' The purpose of this survey was to
determine the natural background radiocactivity and to show fhék
variations in the activities that may be expected from natural
sources, fallout from bomb tests, and other SOurééé in the
vicinity. The program has been continued to the present so

that changes in the ‘environment resulting from operation of

Unit No. 1 could be accounted for, and will be continued throuéhout

the operating lifetime of all three units.

As a part of this program, rain is collected at

the Indian Point station and at a point fifteen miles south of the

station. This is a continuous collection which is sampled
monthly and analyzed. Air samples are collected at two points
on site by means of fixed—mémbrané'filters followed by chércoai'
filters. Air collections will also be made off site at selected
points with similar equipment.

Drinking water is sampled from ﬁearby reservoirs
and from the taps supplying water to the Indian Point station.
Hudson River water is sampled at the inlet to the Indian Point
Plant and at the plant discharge ‘canal. This is a continuodus
collection which is Sampled‘and measured'Weekly. The lake on
site, the Trap Rock Lake and other lakes in the vicinity afé
sampled monthly and measured for gross beta and tritium. Two

wells, one on site and one in Verplanck, are sampled monthly and

analyzed.
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Aquatic &egetation ffom the lake on site and
other nearby iakes is sampled periodically and analyzed for
gross beta, and a gamma spectrum is also run. Aguatic vegetation
is collected from the Hudson River at points at the discharge
canal, one-half, one and two miles downstream from the plant.

This vegetation is analyzed in the same manner as the lake aquatic

.vegetation. Bottom sediment is taken from the Hudson River in

the vicinity of the plant and at points one-half, one and two

‘miles downstream. This sediment is measured for gross beta
activity and is also analyzed for gamma activity and radionuclide

.content.

River fish caught.in the vicinity of the plant
are measured for gross beta and a gamma spectrum analysis made.
Land_vegetation is sampled primarily in the downwind direction
from the plant at points one-quarter, one-half, one and *wo miles
south of the plant.

The direct gamma background is monitored along
principal roads within a five-mile radius of the plant, at
approximately .10 mile intervals. Direct gamma measurement is
made continuously at selected locations in Buchanan, Verplanck,
Montrose, Peekskill and at a number of points on site. This

measurement is made with low-level ionization chambers and film
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badges;”ahd thermaljlﬁmineeeéht dosimetry may&he utilized in
the future.

TheJmehitering'prdéram suppliee data:supplemeht-
ing the primary control at the source of the efflaents, to instre
compliance with the requiremeht‘Of‘lO CFR"PartN2O. The results
of the program are.reported.te the AEC;on.a seﬁl—annual basis.
Repbrte.eehtaihlhéﬁthe.reeﬁlts of the eurQeye cenducted thas”far
have been reporteditd-the"AEé under Doeket No. 50—3.. Ih additien,
10 CFR Part 20 prov1des for rapld reportlng of any unusually hlgh
.releases. The results of the monltorlng program are also re-
ported to the New York State Department of Health if the monthly
dlscharges exceed certalh levels. - | |

”Newabrk'State through its bepartment‘ef ﬁealthi
has been conducting its own monitoring program lh‘the vieihitQ.
of'theAéitejElheeTIESSL In 1965 and 1966 the Department reported
its flndlngs in the v1c1n1ty of the Indlan P01nt Statlon in two'u
special reporté.: Sinee’that'time,'its'reportiné has been on a
statewide basis in quarterly bulletins and in annual repérts.

Both CehjﬁaieOh“e.ahd”Newiferk State's programs are geared to
preﬁldeﬁéreater.ihteheity.er?surVeillance,:as the need requiree,

in the event of significant increase in radioactive discharges.
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The New York University s'nstitule of. Environ-
mental Medicine study described above inclindes some radio-ecolngical
studies and the Raytheon studies may yield useful] information in

the radiological area.

3.» Fish protectioh studies N ) ’

The following is a summary of current etudies
underway which are geared toward a hetter understandlng of the
behavlor of the fish species found.ln the river at Indlan P01nt
and‘p0551b1e ways of improving our protective devices.

| | (a) The ecclogical studyf already_mentioned,

conducted by the Institute of Environmental Medicine of New York
Uhiversity will yield important informatioh on the distributioh 
and abundance of fish species, and‘dn the bictcgy of the white
perch in the river.

(b) The Raytheon study, also described.abcye{
Qill‘yield information on fish distribution,'pcputaticn'andA
behavior, particularly as it may be affected by the warm water
discharge. |

(c) :Dr. Edward C. Raney of Ichthyologicala

Associates has been retained by Con Edison to study the swimming

performance, temperature avoidance, attraction and preference
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of white perch and striped bass at differgnt temperatures and
flows, includlng the‘veryvlow tgmporatures.found in winter.. .

(a) Bechtel‘Corporation has been retained. ..
to conduct a complete review of all possible fishwprotoctiyefﬁ,w
schemes which could be applled'at Indian:Point.

(e)v Norman’Porter Associates has been retained
to do velocity studies for the intakes of the Indiah_Point,qnits,
as well as the natural water movements near the intakes.

B. Pollution control measures

1. Radioactive waste disposal facilities .

Unit No. 2»oontains a_number(oflfacilities for-
disposal of liquid, gaseous, and solid radioactive wastes.

These facilities‘are_designeo Fo»insure that the,discharge@of o
effluents apd‘offsite shlpments are”in acoordanoe,with,applicable
governmental regulations.

‘The,bulk of the radioaotive'liquids discharged. ..
from the Reactor CoolantJSystem are processodnond retained. .. -
inside the plant by the Chomical and_Volume‘Coptrol System recycle
train. This minimizes liquid input to the waste disposal4system¢
which processes relativoly small_quantitles_of,generally low-~

activity level wastes.
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Radioactive fluids ffom this and other sources
entering the Qaste disposal system are collected in sumps and
tanks until determination of subsequenttreatment can be made.
They are sampled and analyzed to determine the quantity of
radioactivity, with an iéotopic breakdoWn if necessary. They
are then processed as required before release to the condenser
cooling water. |

Processing is done on a batch basis, with the
liquid being~évaporated and the solid residue removed for
4drumming andAshipmeﬁt offsite."The condensate is held in tanks
and is again sampled before it is reieased under-controlled
conditiontho_theAcooling water discharge. Provision is madev
for fecirculation of the condensate.if furthér reduction of
activity is required. The discharge lines are monitqred and acti-
vity recorded. If fér any reaéoh the effluent éxceeds specific levels
an automatic cutoff is préVided as weil as an alarm. From the
point where waste processing begins to fhe point_of'discharge

- to the river, activity reductionvby a féctor>of about one million
isvachievedﬂ-

Radioactive gases from various sources are
collected and pumped by compressors to decay tanks where they

are held until their activity is low enough for release. This
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is determined by. sampling the: tanks.. .There'is also a continuous
indigatiopyinltheugontrol room.of the activity- in-these tanks,

as welygggganzéigrmgfor high- activity.. Discharge is made’
through the plant vent. There are three continuous monitors in
the discharge. line- - twoifq;gradioactive gases-‘and one for
Particulate§{mwTheregis;alsoﬁanaautomaticfcutoff‘on‘thisfsystem'
to pregggtw%gggygryentjgeleases,;as;wellaés an ‘alarm in ‘the
control room. The decontamination factor for this. system is also
about one million. . .. .i: . c-venire B0 iig
4 ;$hg‘atmp§phq:égin,the primary' auxiliary building

i
ST

is‘continuous;y,gxhaugtgd4;hrough~theuplant vent by way of the
monitors méntionéd aboyg,«i;ﬁgﬁqggﬁgggnghisggxhausf.can be
ggﬁggpgg_%ptgnthe“cpqpaiqmgnt, which has its: own ventilation system.
.gg?hgwC?QFainwenFf§YSF§myh§Sinlten§,gdemineralizerSsandcrecircué“
Lgﬁ}ggkﬁaqsvWhi§§%¥e§gcgathg;ﬁp#iﬁity;rﬁaching;the.gas:holdupu
SYSE?ngFQEgthﬁ SPPF?iPme#t;va;:: S L T | *
_ﬁigfgggmgingbgpeafisgproéidedqwifhin§therauxiliary
bUilding5ﬁwiyb,épprogtiatg¢§quipment-fofgthenpreparatiOnfofﬁsolid
w'aust_;,,eg_;;,j.’,c_?r,‘jq:i_,e.?.,p'_ojgg}'?c;:‘_vf{frl_as__itg—f-‘.‘,éA.~_~ The -spent resins .from:the deminerali-
zerﬁfﬁthgmﬁ%kgggicggggngesp¢§he,cqncentrates_£20mﬁtheuevaporat0rs

and other solid wastes are packaged and stored ionsite: until - .
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shipped offsite for disposal. "Suitable containers are used to
package these solids, which is done at the highest practical
concentrations to minimize. the number of containers ‘shipped
for burial.

Area monitoré'are.provided throughout ' the
pPlant to warn of conditions which might lead to release of
radioactivity to the environment and to ‘permit apprbpriateﬁ7
operatér,action," e

Detailed information on the design Of'the
waste disposal system and associated monitoring equipment is
found in the Unit No. 2 Final Safety Analysis Report.

2. Sanitary waste facilities

Sanitary wastes from Unit No. 2 will '‘be treated
via an existing onsite sewage disposal plant. This"planttconsiéts
of comminutors, Septic'tanks;'and‘sand»filter’beds;"”ThIs*éysféﬁ
now serves Unit No. 1 and was originally designed to take into -
account future”exbansioh of the generating station. The design
and -operation of ‘this plant has been approved by both the' '

New York State .Department of Health and-the*WeétéHéstér;éount§"

Department of Health. - Based on‘originalfdééign'Parémeteré'and”"'

the results of soil percolation tests, thé existing disposal
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plant will be adequate without modification to serve the Station

when Unit No. 2 becomes operational.

C. State and local licensing agencies

‘The following is a liét df‘state and local agencies
from which licensing permits or'other‘appro§als relating to.
environmental matters must be théinedtbeforé operation of the
facility may begih.«u |

l,‘”New forkystate Dep;ftment of Envifonmental

-ébnger&ation‘ | o
2;':Wéé£chesté: Coﬁhty~Health Department
3. jﬁéwqurk Stﬁte%—ﬁoéfiée_of General Services
4;  Vi¥l3§éléf Eﬁcﬁéﬁén (Town 6f.Cort1andt) Building

- ‘Department
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o APPENDIX B
< 'r,'
1*iﬂ”jl*§ DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
’a,o,iiﬂi::li“‘,: WASHINGTON, D. C. 20410
OFFICE OF THF UNDER $t CHKETARY . IN REPLY REFER TO:

SEP 3 41970

‘Mr. Harold L. Price
Director.of Regulations

U. S. Atomic Energy Commission
Washington, D. C. 20545

Re: Indian Point Nuclear Generating Station

Dear Mr. Price:

Chtufrim o FRE Dt

This is in response to your letter of August 17, 1970, requesting HUD ;
comments on the preliminary environmental statement prepared by Consoli- -
dated Edison for its proposed new Indian Point Nuclear Generating Station.

[

w

This statement deals with Unit 2 of the Indian Point Station. Unit-1 has
been in-operation since 1962, Unit 2 is now nearing completion and .is
expected to begin commercial operation in June 1971, and Unit 3 is currently
under construction with an anticipated completion date in 1973. Further,
Consolidated Edison plans other facilities adjacent to the existing site.
The 235-acre Indian Point site is located in Westchester County, New York
on the Hudson River about 24 miles north of New York City. The area
immediately around and including the site is zoned for heavy industry. The
surrounding area is generally residential with some large and popular parks.
The communities of Verplanck, Buchanan and Peekskill are within 2 miles of
the station. 1In 1960, 53,000 people lived within a 5-mile radius of the
station, and this number is expected to increase to 108,000 by 1980.

HUD Comment

Except for reservations noted below, the statement prepared by Consolidated
Edison apoears to be responsive to the National Environmental Policy Act.
Based on the experience of Unit 1, the discussion of environmental consequences

resulting from the operation of the new unit appears thorough.
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We recognize the tremendous electrical need of the New York Metropolitan
area, and we concur with Consolidated Edison's belief that it would be

a mistake to meet that need with only fossil-fuel generating plants.

However, the public interest requires that plant sites be carefully chosen -
-~ to minimizeé-potential adverse effects of nuclear genérators. = '

We defer to other departments and agencies on safety, radiation and thermal
discharge standards. We defer to other State and Federal regulatory agencies
for comments on air and water-quality standards that will have to be met in
the operation of this proposed unit. . L : . <

HUD Reservations

5

1. We are quite concerned about the proximity. of populated areas to. )
the Indian Point Station, and we believe this matter should be discussed. .
carefully before the ‘license'is approved. The estimate ‘that in 1980 " PR
108,000 people: will live within 5 miles -of the plant, the heavy concen- °
tration o7 industry -adjacent to the site, and the popularity of nearby
recreatior. facilities warrant giving some attention to isolation factors.

2. We understand that Consolidated Edison is attempting to improve
operations of Unit 1 and promoting expected efficiency of Units 2 and 3,
and we further understand that: there have been many surveys on the ecology
of the Huason River, on' land. usage. along the River, and on ways to better
protect f-sh in the River. Consoiidated Edison should include relevant .
findings 7rom these studies in the draft ehvironmental $tatements ‘before

such environmental statements are.circulated for comment:: =2 *

3. No mention is made of any coordination of planning with a local or
regional planning agency. In general, coordination with local planning
bodies shculd be initiated before the draft environmental statement is first
circulated, and the ciearance procass should be used to determiné the adequacy
of the initiator's treatment of problems. At this stage, we suggest that
comments from agencies such as that designated by Bureau of the Budget Circular
A-95 be included in the final environmental statement before a license is
granted. The appropriate agency is: - E

100 Church Street

Tri-State Transportation Commission _ .
New York, New York 10007 ‘




-102~

Another'perfineht orgénizatiohiﬁn discussing'thé Indfah Point Station is.:

- Hudson River Valley Commission
.- 105 White Piains Road
:Tarkytown,ﬂNew York 10591

The westchéster’County Planning Agency.might'a1sb be contacted.

* * * * *

When the final environmental impaét stétement ig‘pub1ic1y distributed, we - -
would ‘appreciate having.a copy sent to our Regional Administrator, '
Mr. S. William Green, 26 Federal Piaza, New York, -New York. 10007.

uSincerely‘yours, EE

.. .- Charles J. Orlebeke
- .- Deputy Under Secretary

[

cc: Mr. Joseph C, Swidler, Chairman -
State of New York Public Service Commission
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APPENDIX C

rOro g7
HEALTH AND 1 ("e-.b;ﬂ
ENVIRONMENT

Mr. Hsrold L. Price

Director of Regulation
Atomic Energy Comission
Washington, D. C. 20545

Dear Mr. Price:

We have reviewed the Envirommental Statement from the Consolidated
Edison Company of New York, Inc.. for the Indian.Point Fuclear
Generating Station Unitv. 2 as requesued by your letter of

August 17,.1970. : :

The following comments are provided:

1. Insufficient 1nformat10n is presented w1th1n the %ta+ement
regarding the env1¢0ﬁm,ntal monltorlne progrem. Sampling freguency
should also be inclvded as well as an indica%ion of whether sampling |
freguency will be increased with the initizl operztion of Unit o, 2

|
|
|

at the Indian Point Site, L . w““~

2. Reference is made to page 23 concernlng the air pollutlon
potential of two package boilers. Jhe amcunt of products. release
is termed "insignificant", but no baseline Tor this statement iis

P given. Estimated emission due to these boilers would be a valuable
" addition to the report. Elsewhere in the leport in regard to
sanitary waste, it is statesd that both the New York State Department
of Health and the Westchester County Department of Health had been
consulted and that the design and operation had been approved.
The same assurance should be provided regarding the subject of air
pollution.

-
E ,'.'
'

- V.,.,,/ S /_: ‘:‘:“'c ¢ o ¢ ( ’

.

Louis M. Rousselot, M.D., F.A. C.u.
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APPENDIX D coery

DEPARTMENT OF AGRICULTURE

OTTICE OF THE 51 (‘:ffl."xmev
WASHINGTON. D €. 20250

Mr. ilarold L. Price

Dircctor of Repulation

U.S. Atomic Energy Commission
Washington, D.C. 20545

Dear Mr. Price:

This is in response to your letter of August 20, 1970,
requesting USDA comments on the environmental statement for
Indian Poiunt Nuclear Generating Station, Unit 2, Consolidated

tdison Company of New York.

The statement has bcen reviewed in Lhe relevant agencies of
Lhc Dcpartmcnt and we have no commcnts to make.

Sincerely,

T. C. BYERLY
Coordinator :
an110nmcntal Quallty'AcL1v1tleS'

———
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- environmental statement on the Indian Point huclear No. 2. Unit:‘
':are enclosed ' : ‘ ‘
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APPENDIX E

FEDERAL POWER COMMISSION v
WASHINGTON 20426

- SEP &2 1'.970'- o

lionorable Glenn T, Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Dear Dr. Seaborg

" This is ia’ reply to Hr. Price's letter of Auvust 17 1970
requesting comments of the Federal Power Cozmission on’ the cn~.

 vironniental impact of the Indian Point No. 2 huclear U1it of the
: Consoliduted Edison Compgny of New York, Inc.

Although the Federal Power Commission does not generally ‘
have licensing jurisdiction over thermal power plants convtructcd o
by electric utilities, the Commission does have a real and’ .' o
continuing interest in the timely construction of. gencratlnn and in

'transmiselon facilities to meet growing electric loaas and' the i

impact of the facilities upon the environzent in matters relatin« ,};5
to air pollution, water quality, and otner factors. v e

“Our cozments on pertinent factors salated ‘to.the proposedf”ﬁ

:Sinqerély; .

L '(51 u»m) Jom . NASSEHAS . =

CHAIF:U%I
~ John N. Nassikas
Chairman
‘Enclosure : S : LT : N
Comménts onthe AEC: -~ = - -~ L L AR

Environmental Statement /- . - B R
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Comments Relative to an Environmental Statement of
Indian Point Nuclear Unit No. 2
Consolidated Edison Company of New York, Inc.

The comments herewith are directed to the relationship of the

<. electrical capacity of this unit to the prospective power supply and
demand situation of the system and region involved;.to the fuel supply

- -""gituation related to the type of plant and its environmental effects;
and to comment on alternative means of meeting the power supply need for
which this unit is proposed. It is understood that other agencies will
review and comment on specific aspects relating to effects of the unit
on air and water quality and other environmental‘factors.

The Neced for Power

The 873-megawatt Indian Point Nuclear No. 2 Unit is scheduled for
service during the summer of 1971, The 1970 summer peak load on the
Consolidated Edison Company of New York, Inc.'s system was expected to
reach 7,725 megawatts. The actual 1970 summer peak load, however, was
only 7,041 megawatts and cccurred on August 28, This ﬁeak_load proBably
would have been exceeded on other summer days if the Company had not oper-
ated its facilities at wreduced voltage and requested voluntary load cur-
tailments. At the time of the 1970 peuk lead, the. Company had a tetal
power supply of 7,415 megawatts, including 1,253 megawatts of capacity
available through firm power purchases., Most of the purchased capacity
was available through short-term arrangements. At the time of the peak
load, a considerable amount of capacity was unavailable because of unsched-
uled outages of generating equipment. The reserve margin was only 374
megawatts, equivalent to 5.3 percent of the peak load,

The peak load in the summer of 1971 is expected to reach 8,125 mega-
watts. New capacity scheduled to be in service by July 1971 totals 2,963
megawatts, Of this new capacity, the Indian Point Nuclear No. 2 Unit will
account for 873 megawatts while the remaining new additions will consist
of numerous small gas turbine units. The Company's net dependable capacity
for the summer of 1971 peak period will be 11,131 megawatts, indicating a
reserve margin of 3,006 megawatts or 36.9 percent of the peak load. Without
the capacity of the Indian Point Nuclear No. 2 Unit, the Company's net de-
pendable capacivy will be 10,258 megawatts, which is 2,133 megawatts in
excess of the expected 1971 peak load, equal to a reserve margin of 26.3
percent,

/ These reserve margins appear to be appreciable, but when consideration
is given to the age of many of the Company's generating units and the dis-
proportionate amount of gas turbine peaking capacity on the Company's system,
the reserve margins do not appear to be excessive. Of Consolidated Edison's
steam units, 30 were placed in service during 1925 or earlier., The large
amount of overage capacity and the disproportionate amount of gas turbine
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capacity on the Company's system is a result of the difficulties the
Company has been experiencing in recent years in obtaining authority to

build modern nuclear or fossil fuel plants or pumped storage peaking
plants,

As a member of the New York State Interconnected Systems pool, the
Company is required to maintain a reserve margin of at least 18 percent.
The New York State pool is estimated to have a reserve margin during the
1971 summer peaking season of 5,406 megawatts or 28.7 percent of a peak
load of 18,850 megawatts. Without the capacity of Indian Point Nuclear
No. 2 Unit, the pool's reserve would be 4,533 megawatts, equal to 24 per-
cent of the 1971 summer peak load.

While it may appear that the reserve margin of the New York State
pool is slightly high, consideration must be given to the fact that there
are a large number of overage units, many of which are undermaintained
and prone to forced outages and deratings. As one of the consequences
of the difficulties experienced by the members of the pool in finding
sites for its large baseload units, the pool has acquired a dispropor-
tionate amount of gas turbine peaking capacity, which contributes to. the
pool's reserve margin, but does not provide for supplying firm base loads.
Thus, while the reserve margins of the pool, with or without the Indian
Point Nuclear No. 2 Unit, may suggest the possibility of delaying con-
struction of some units, under present conditions such a policy does not
appear to be appropriate.

The Fuels Situation

In accordance with the practice of electric utility systems in the
Northeast Region, major fossil-fuel generating capacity operated by the
Consolidated Edison Company was designed ‘to burn coal, oil, and gas.
Because of the critical air quality situation in the New York metropolitan
area, the Company has been phasing out its coal-burning operations and
shifting most of the generation to oil and gas. Of the Company's ten
major facilities formerly burning coal, only two, the Arthur Kill and the
Astoria Plants generated an appreciable amount of energy from coal during
the month of July 1970. If account is taken only of those plants which
burned some coal ‘in July, the Company's generating facilities can be
classified as 98 percent equipped to burn oil, 85 percent gas, 47 percent
coal, and 2 percent nuclear. Of the 2,853 million kilowatt-hours of energy
generated last month, 58 percent was from oil, 27 percent from gas, and 15
percent from coal. The Company's nuclear Indian Point No. 1 Unit was not
in service,. ‘ ' : '

Developing shortages of domestic coal and foreign fuel oil, as well
as public pressure on the Company to contribute its share to air quality’
in the New York Metropolitan area, have created a difficult fuel supply
problem. This has been aggravated by the imposition on October 1, 1969,
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of sulfur oxide control regulations which 1limit sulfur content of fuels
burned by utilities in the New York City area to 1.0 percent by weight.
The shift from coal to gas as a means of avoiding a difficult utility

coal market is not possible because of the unavailability of additional
natural gas for power generation. Also, no relief appears to be forth-
coming from the foreign fuel o0il market because of the present world
political situation. The Company has been investigating the economics

of importing liquefied natural gas as a solution to the public controversy
over the expansion of its Astoria Plant., This alternative to domestic
natural gas, however, appears to be economically prohibitive at this time,

Under the prevailing fuels supply situation and the public temper in
the City of New York, it is evident that any plan which involved a fossil-
fueled plant in lieu of the Indian Point No. 2 Unit would have become
enmeshed in public controversy and would have failed to create the gen-
erating capacity which is needed on the Company's system for the 1971
‘summer peaking season. '

Any fossil-fuel plant as an alternative to the Indian Point No. 2
Uit would necessarily add to the particulate and gaseous pollutants -
entering the atmosphere of the Company's service area. The planning
of the Indian Point No. 2 Nuclear Unit, therefore, offers important
environmental advantages with respect to air quality in the State of
New York,

Power Imports

The import of additional firm power from utilities in Canada, New
England, the PJM Interconnection, or other members of the New York Pool
does not appear feasible. This conclusion is based on a review of the
load-supply situation in areas to the south, west, and north of the Com~
pany's service area and on the situation as it is expected to develop in
these areas. - ‘

As a general rule, we feel that a minimum reserve margin for a large
operating-pool having predominately thermal capacity should be about 20
percent. During the past summer, the New England area, the New York State
Pool, and the PJM Pool all were required to reduce voltages' a number of
times because of the large amount of capacity which was inoperable because
of forced outages. The reserve margins are expected to improve during 1971,
but not to become high enough to permit export of firm power, Even if firm
power were available for export from these areas, the lack of transmission
.line capacity north, south, and west from Consolidated Edison's service
area would prevent the consummation of such support. From the standpoint
of reliability and coordination in the planning and operation of system
facilities, it is highly desirable to have a strong transmission network
interconnecting utility systems in the Northeast. These purposes would
not be enhanced, however, by additional interconnections and out-of-the-area
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,generation to provide for the export of large blocks of firm power.
Furthermore, the. construction of such facilities would not lessen the
overall impact of power facilities on the environment,

gydrolPower Alternatives

A hydroelectric installation as a substitute for the Indian Point
Nuclcar No. 2 Unit must be ruled out as'a practical consideration. The
New York and New England area abounds in good pumped storage sites, many
within economlcal transmission distance of the Company's service area, but
these sites are sultable for peaking capacity only -and, as.such, do:not
offer an alternat*ve to the, Indian Point Nuclear Unit, whlch is intended
to service as a baseload generatlng facility.  There. are no conventional
hydro sites w1th1n reasonable transmission dlstance large enough to. serve
as a substhute [for the Indian P01nt Unlt. I T s




APPENTEO 7
DEFPARTVENT OF HEALTH. FRUCATION, AND WELFARE

CEFICE OF THiZ SECRITTARY

'v'vfz’\SH\NGTON, D.C. 20261 ) ~ .
October 5, 1970

Mr. Harold L. Price

Director of Regulation

U.S. Atomic Energy Commission T L
Washington, D. C. 20545

Dear Mr.: Price::

This is in response to your letter of August 17, 1970 a&d%essed
to Mr., Roger Strelow enclosing Consolidated Edison Compaﬁy's' g
- Envivornmental Report of August -6, 1970 relating to Indian Point
Statinn, Unit Number 2. "~ Your letter cquested our commenté on
the environmental impact involved in the operation of this
generating station. We are pleased to provide the enclosed
report as our comments, We would appreciate receiving your
compilation of comments from other agencies when it is completed.

We would point out that the statement of Consolidated Edison
Company which we have reviewed is not a statement by the Atomic
Energy Commission, nor, so far as we know, in any way adopted or
endorsed by it. Thus, while we are providing you with comments
on Indian Point Station, Unit Number 2, as we have in recent
months on a number of proposed nuclear power stations, we are
taking this opportunity to raise the issue whether it would be
more appropriate for the Commission to review and endorse as
accurate and complete any such statement before it is submitted
to this Department or other Federal agencies for review and comment.- -

- This procedure would have at least two advantages from our point
of view. First, it would afford us the benefit of the Commission's
considerable expertise and resources in developing our comments.
Second, it would preclude the possibility that an applicant, in
hearings before the Commission, might use in his behalf conclusions
drawn in HEW comments based only upon information supplied by the
applicant. We would welcome a discussion of this matter with you.
Mr. Strelow (13-28501) of my office would be happy to arrange such
a discussion,

Sincerely yours,

WR Sicloww, 4.

Roger O.VEgeberg, M.D.
‘Assistant Secretary
for Health and Scientific Affairs

cc: General Counsel, CEQ
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PREFACE

This report is one of a series designed to summarize the results of
evaluations by the Public Health Service of.the environmental effects
of nuclear facilities. The evaluation is based on a detailed technicai
review of design information for the facilityvas well as the "Environ-
mental Statement" submitted to the Atomic Energy Commission under the
conditions of the National Environmental Poiicy Act of 1969. Reviews
of individual facilities are performed by the Nuclear Facilities
Branch of the Division of Environmental Radiation, Bureau of Radib-
logical Health. The Branch, as a part of this review process, haé
developed and réferenced’sgveral technical documents to support the

discussions presented.

The eﬁaluation presented-inzthis féporf is directly respoﬁsive to

the feqﬁiremeﬁtS’placed on Federal agehciesAby the National Environmeﬁtal'
fPolicy Act‘and as su;h is intended to stéteuthe position of the
bepartment of ﬁeqltﬁi Education, and:Weifafe on the environmental

effecfs of the opérafion éf.thejfgcility. The repbrt is glsobu

intended, in the traditional role of the Pﬁblic Health Sef&icé, to
provide information t§ thé pérficular State healéh departmentvinvolved

for use in conducting their rédiological'health brogram for the

facility.
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SUMMARY AND CONCLUSIONS

This report summarizes ;hevqonclusiong drawn fﬁom.aﬁ ﬁpdating of two
previous eyalugtiqnsrby_the“Puylic_Health Service:of the environmental : .
effects of Indian Point Nuclear Generating Unit 2. The facility
. is a 2758 th'Wéétiﬂghouse préssdfizéd'watér'féacfof‘(PWR) that will A
be operatedvby tﬁé'CohsoIidated Ediéon'Coapéhy on the ééstbbénkvbf‘ o |
the Hudson River at Iﬁdién Poiﬁt; Viiiage of Buchanaﬁ,;in Wéétcﬁéstér:
County, New Ydrk;':Tﬁis'dpdaﬁing is based pfimétily.on.informatioﬁ
~supplied in the %aéiiify"s Finél Safety Analysié'ReportJ(?SAR),(l) -
including amendments 1-23, and'fhe'faciiify PrébOSéd technical specifi-" o |
-cationsf(z) The'Applicantfs'Environmentgl:Repogp—-Operating:Licggge e
Stége(3) has been reviewed, but was uSéd#only.as‘axsegogdary_sou:qeﬁqf_
information;dueAto'its 1aék-qf_technical{déta,kyihe_éonqlusiqns_d;awn“ 

from this review are listed below:

1. Thevéstimaterf liquid radioactivity discharges (0.0252 Ci/yr .
exclusive of_BH) forfi‘perqentrdefeqtive fuel and the statement that

radioactivity concentrations.in the‘qischarge canal will bévQ.OOZ:perqqnt,,

of maximum permissible_cpncentrations are, in qu“judgment;:nog_ﬂi S
adéquately documented, Current PWR operating expétience.iﬁdicétes that . |
By Son e TSR PAR PPERERAIE, SXPETTEnsE andis enat . |
both will be considerably higher and the applicant has not presented .
new design information to support lower estimated discharges. \
2. The environmental statement does not, but should, contain a ... . .. . = - ¢
|

commitment by the company to use all radioactive waste treatment and
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holdup systems to their fullest capacity im order to keep discharges
as low as practicable. In meeting this objective we believe the

gaseous waste holdup capacity should be expanded to 60 days minimum.

3. The proppsed‘technical specification for the site gaseous wasfe
discharge limit would be excessive if calculated by:the method
indicated by thg applicaﬁt. Discha;gevlimits for the Indian Point
facility should also be applied to Consolidated Edison Nuclear Units 4
and 5 if these additiqnal units are built at the proposed 1océtion

about 1500 meters south of the Indian Point site.

4. The environmental surveillance pfogram for the facility would be
adeduaté if modified to include TID's with a minimum sensitivity of
5-10 mr/month and gamma spectroscopy of drinking water and Hudson

"River and lake water samples.

5. At this stage of the cohstruction of the piant‘the only alternative :
\aétion'ié not to operate 'it, é‘choice that is unféasonabie in view of
‘the minimal environmental effects expected. Thereforé;‘with the

. qualifications stated in this report, we are of the'épinioﬁ'that

Indian Point Nucleaf‘Genefating Unit 2 can be éperatéd élong with

Unit 1 Qifﬁout anyvsignificant‘impact on ﬁhe environment and with

minimal risk to public health:
'RADIOACTIVE WASTE DISPOSAL

Indian Point Units 1, 2, and 3 should be treated as a single facility

in establishing discharge limits. Discharge limits set for the Indian
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Point plant should also be appliea to Consolidated Edison Nuclear

Units 4 and 5 if these additional units are built. We consider the
location of Units 4 and 5 as beihg at the same site since the fadio-
active waste discharges frem these.two plasts will result in radiation
exposure to the same ponulatlon grouplr The two sites are only 1500 meters
apart, and wlll dlscharge radloactlve materlals to the same water and‘

air environment.

Estimates for gaseous releases from Indian .Point Unit 2 are based on a
45-day holdup. wé believe that this capacity should be e#pénded'to
.60‘days and that the applicant should commit himself to utilize this»
capacity to its fullest.extent at all times. A 60-day-holdup time wés
selected to achieve a reductlon of short-lived nuclides such as I- 131
to essentlally zero. The remainder of the waste dlspossl system should
be utilized to its fullest capac1ty in order to keep both 11qu1d and
gaseous releases from the plant to as low a level as practlcable ThlS
.position is taken because: 1) gaseous releases.durlng normal operations
at Indien Point Unit 1 have been much higher than at other similar
operating PWR's which could be interpreted to indicate that gaseous
waste holdup was not used. to its fullest extent,(a?s) and 2) the
.potential'expansion of nuclear capacity at this location warrants

a full commitment to use all systems for each unit to their capacity

to keep the cumulative population doses as low as practicable.
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RADIOACTIVE WASTE DISCHARGES

. The applicant's estimate of liquid radioactive discharges indicates that
with 1 percént defective fuel elements, a total of 0.0252 curies

(exclusive of 3H) will be discharged annually. This estimate cannot be
substantiated based on.data available frombpresent operating plants.
According to AEC reports on 1969 wastevdischarges from licensed facilities,
San Onofre, Indian Point 1, Connecticut Yankee, and Yankee-Rowe

dischargéd 8, 28,.12,Aand 0.019 curies, respectively, of liquid wastes
exclusive'of.3H.(4) It is our understapding that none of these plants
approached 1 percent defective fuel, and:all of these PWR's éperated

" at power.levels much lower than that proposed for Indian Point Unit 2.

The Environmental Report estimates that‘liquid éffluents at;the.point
of discharge from Indian Point Unit 2 will be 0.002 percent of MPC.
_Ihis appéars‘to Be underestimated even if'the-énnual discharge estimates
are aésuméd t§ be corréct. Our e;timaﬁes of liquid .effluent levels

- are considerably high;;; |

The discussion of the‘gaseous discharge limit in the proposed technical
specifications is not cleaf, and tﬁe equation‘for calculatiﬁg the éite
limit apéears to be incorrect. If the équation shown in the FSAR

were used in calculating this limit, the resulting discharge limit would

be too high. The équation should be modified to read as follows:

u=3 g RiQui 7
By | Ful/Qu x 2 gl T
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where u = an index for each of:thghthreg:unigs:oqsife
'Qui'= the average release rate.froq unit u of radioisotope i
f, = the.fraction.of the allowable site release limit assigned
‘to unit u. For oply units 1 and 2 operating the technical
specifications assign f; = .1, f3 = .9
R; = a factor which accounts for reconcentration in the
environs, For halogens and particulates with half-lives

greater than 8 days X; =‘700, for all other radioisotopes

R; = 1.

ENVIRONMENTAL SURVEILLANCE

In general the ;perational surveillance program submitted by the applicant
is adequate, however, if is suggested that a gamma scan be performed

'Voﬁ all drinking, Hudség River, aﬁd lake water sampléé collécted. "In
addition, 34 measuremeﬁts.shoﬁld Se'madé‘on drinking water ;amplesl
The gamma scan is recommended because i&enfificatipn of radionuclides
and determination of their individual concentrations is essential to the
.interpretétidn of environmental surveillanﬁe data in terms of pqpulation
radiation exposure.

A wminimum sensitivity of 1 mr/hr as proposed by the applicant for
integrating dosimeters employed in the surveillance program is not

feasible since during normal operétion dose levels of this magnitude
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¥ .
would not be reached, nor is monthly collection of ionization chambers
with ar upper limit of 10 mr (this is probably the expected monthly
background level). 1In order to avoid this problem we recommend the

use of a TLD system with a minimum sensitivity of 5-10 mr/month.
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United States Diepartment of the fntertor
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OFFICE OF THE SECRETARY
WASHINGTON, D.C. 2024

October 9, 1970

Dear Mr. Price:

This is in response to your letter of August 17, transmitting
the draft environmental statement prepared by the Ccnsolidated
Edison Company of New York, Inc. for the Indian Point Nuclear
Generating Station Unit 2, AEC Docket: 50-247. We have
reviewed the statement and other material available on the pro-
ject and offer the following comments for your consideration.

Consolidated Edison Indian Point Unit No. 2 was licensed for

- construction by the Atomic Energy Commission in 1966, three
years before the National Environmental Policy Act of 1969 was
enacted. The subject statement was prepared in response to
the Company's, request of AEC for an operating license. Con-
struction of Unit 2 is almost complete and is scheduled to go
into. operatlon in June 1971, Consequently, most of the envi-
ronmental effects of construction have occurred so our concern
is mostly with plant operation, Indian Point Unit No. 1is in
operation and the construction 11censc application for Unit No 3
is pending, '

We are pleased that the applicant has made a firm commitment

in its environmental statement to incorporate tapered steel poles
for transmitting power from Unit No. 2 to the Buchanan substation,
increased development of the 80 acre forested area and small lake
for public recreation, the 2,000 foot marked hiking trail, and an
expanded visitor center, We recognize Consolidated Edison
Company's effort at the Indian Point site to provide public recre-
ation and hope that its public use plans will be finalized and fully
implemented at the earliest possible time.

We are also aware of the cooperative effort the applicant is making
to solve the fishery problems resulting from the operation of the
present facility. Their support of studies to solve these problems.
is commendable.
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The draft environmental statement provides in detail information
relative to most of the issues set forth in Section 102(2)(C) of the
National Environmental Policy Act of 1969. We offer the following
comments for use in completing this statement:

1. We believe it premature for the applicant to conclude (pages 33
and 34) that on the basis of investigations and studies conducted to
date that Unit No, 2 will have no significant adverse impact on the
ecology of the Hudson River, '

Fish kills in the vicinity of Unit No. ] were covered extensively

in the Statement, Considerable difficulty has been experienced
with fish being impinged on cooling water intake screens and the
company acknowledges that fish protection at the cooling water
intake facilities could be a continuing problem. A problem also
.exists when emall organisms, plankton and fish eggs and larvae
are carried through the system with cooling water heated signif-
icantly before being discharged. Studies to solve these problems
are not completed. It would be better to wait until they are .
corhpleted and new intake facilities built and tested before such

a statement would have validity. Unlt No. 2 operated mdependently :
may have no.impact but there may be an accumulatlve effect from
the three umts '

2. Additional information should be included on cost and effects
of possible alternative measures and supplementary facilities to
alleviate the problems similar to those experienced in the operation

of Unit No. 1. . Information should also be included on the obser-
vational programs established to monitor the effectiveness of
waste controls, thermal discharges, and chemical releases.

3. The environmental statement should describe the volumes of
fresh water flowing past the plant and the interaction of fresh -
water flows with tidal flows. The statement that 80 million
gallons of water per minute flow past the plant during peak tidal
flow is misleading.. -

4, The Company acknowledged the fact that fish protection at the
cooling water intake facilities could be a continuing problem., ‘The
statement should note that other problems could arise in connection
with. the radioactive, thermal, and chemical waste control facilities
of the units, With the establishment of more stringent water quality
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standards or as a result of the environmental surveys and
monitoring and sampling programs, it may be necessary to
incorporate alternate or additional waste control measures.
For these reasons, the processes must provide sufficient flex-
ibility that additional controls can be added if later found to be
neceded.

5. The identified monitoring programs and studies were of

the type that are necessary to adequately apprise the effect of
the Plant's operation on the environment. The statement should
include information on the locations of monitoring stations
(identifying them on a sketch or map) and the frequency of
sampling for the various parameters.

6. The Company has stated that water quality standards will

be met, the environment in the vicinity of the Plant will be pro-
tected, and there will be continuing radiological, biological,
thermal, and chemical studies and surveys to verify these
commitments. To confirm this, other data such as the follow-
ing will need to be presented: maximum temperatures and tempera-
ture rises in the receiving waters, mixing zone size, evaporative
losses, and equilibrium temperatures, Critical years of extreme
meteorological conditions and minimum river flows should be
considered in determining the effects of the Plant's operation on
water quality and the environment. Information (including pro-
cedures, environmental concentrations, and effects on biota)
should be presented on condenser cleaning practices and other
uses of chemicals in which the Company will be involved.

7. The draft statement does not discuss the hypothetical acci-
dental escape of radionuclides from the reactor. Of particular
significance at this site would be a catastrophic accident in

which long-lived radionuclides from the core would vaporise

and escape the containment structure to the atmosphere. The
site location in the deeply incised Hudson River Valley north of
the broad reach including Tappan Zee, would favor subsequent
deposition or rainout of these radionuclides directly into the
river. Unless the accidental escape of long-lived radionuclides
from the reactor core can be ruled out as impossible, .an analysis
of the consequences of such a catastrophic accident should include
- consideration of its effects on the Hudson River estuary and the
New York bight.
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We appreciate the opportunity of commenting upon this state-
ment, '

o ' Sincerely yours,
i/) e e
Yo o S
i e e

Aésistant to the Sécre_tary :
for Policy Planning-and
Research o

Mr. Harold L. Price
Director of Regulation
Atomic Energy Commission
Washington, D. C. 20545
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APPENDIX H

State of New York

ATOMIC ENERGY COUNCIL

Department of Commerce
112 State Street
Albany, N. Y. 12207

October 29, 1970

Mr. Harold L. Price

Director of Regulation

‘U. S. Atomic Energy Commission
wWashington, D. C. 20545

Dear Mr. Price:

: Members of the New York State Atomic Energy
Council have reviewed the Environmental Report submitted
by Consolidated Edison Company of New York, Inc. con-
cerning Indian Point Station Unit No. 2. This review has
identified no immediate area of environmental concern
which would indicate that the Commission ,should not-
proceed with 1ts plans relatlng to. llcen51ng this Unit.

The specific comments of the Counc1l in regard
to the environmental factors pertinent to the operation
of this facility are enclosed. 1In addition, a list of
background documents considered by the Council in its
review is attached for your information;

A separate statement by the New York State De-
partment of Environmental Conservation is also attached.

We in New York are pleased to part1c1pate in the
Commission's licensing process in order to insure maximum
protection of the public health and safety, as well as.
minimal impact upon the environment. :

Cordially,

R | Veat 7 /W?]/‘“” :

, Neal L. Moylan
Enc ' Chairman

cc: Members of the New York State Atomic Energy Coﬁncil
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CONSOLIDATED FDISON COMPANY OF NEW _YOR¥, INC.
INDIAN POINT STATION, UNIT NO. 2

Comments by the New York State Atomic Energy Council on
the "Environmental Report, Indian Point Station, Unit
No. 2" filed by the Consolidated Eidson Company of New
York, Inc., U, S. ABC Docket No. 50-247.

The New York State Atomlc Lnergy Council has reviewed  the
"[nv11onmon‘nl hoport" (the Report) filed with the U. S. Atomic
Energy Commission by Conuolldatod Edison Company of New York,
Inc.. (Con I d) and has had benefit of a meeting with regard to
the- RLpOJL on Scptember 10, 1970 between representatives of . Con
Ed and staff represcntatlves of CounC1l members,

The Report filed by Con Ed4 is a brief-and general discussicn’
of several aspects of the potential ‘impact of Indian Point Station -
Unit No. 2 on the environment rather .than a single source of all
avai ab]o 1nformat10n on the env1ronmental impact of Unit No. 2.

For this reason, the 1nformatlon considered by the Council in its'.
review of the Report has not been limited to that contained in ‘the
Report itself, but has also been based on the background and knowledge
of New York State agencies concerning the Indian Point site, both
for existing facilities and those under ‘construction. This back-
ground lnﬁludes a ramll:.c.rlty with the documentary materials L
relating to ridnologlcal safety con51deratlons involved in the U. 5.
Atomic Fnorgy Commission's chen51ng activities concerning the . =
facilitics at Indian Point over the past decade. Appendix A lists
many of the pertlnont background documents relating to the Indian
Point site in light of whlch .the Council has rev1cwed the Roport.
- In addition,' at the request of the Council's staff, Con Ed sub- -
mitted supplemental information contained in a letter dated o
September 24, 1970 and a report entitled "Effect of Indian Point . . :
Facility on Water Quality of the Hudson River," copies of which. ---
are attached as Appendlces B and C, respectively.

. The State is familiar wnth the Indlan Point site since 1t
has been actively involved in environmental evaluations in relation.
to preoperational and operational activities of Indian Point Station
Unit No. 1. A number of these studies have been underway for at
least ten years. This type of first-hand evaluation has brought
about a famlllarltv with the site which provides an effective base:
line for evaluating the expected environmental impact from the
operation of Indian Point Station Unit No. 2.

The Atomic Energy Council of the State of New York feels
that the U. S. Atomic Energy Commiszion should proceed with its
plans relating to licensing Consolidated Edison Company of New
York, Inc. to operate Indian Point Station Unit No. 2.
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The following are the specific comments the Council has on
the cnvironmerital factbrs referred to in the Report. They are
grouped into two main categories: (1) Radiological Considerations,
and (2) Non-radiological Considerations. A third section addresses
-itself to the format and content of Environmental Reports in. general.

RAD{ OLOGICAL CONSIDERATIONS

The Report states that equipment for processing radioactive
waste and administrative procedures to control the release of
radiocactive effluents will keep such releases as far below regulatory
limits as "practicable.” As a specific example of the Company's
program to reduce its activity discharged to the enviornment to
levels as low as practicable, Con Ed indicated in the meeting. that
to reducc the liquid radioactive effluent from Unit No. 1, it plans
to install ion exchange equipment for the secondary loop boiler
blowdown and to make more extensive use of the liquid radioactive
waste evaporator. '

We understand from the meetlng with Con Ed that Unit No. 2
will be provided with equipment and Con ‘Ed will implement procedures
to eliminate essentially all halogens and particulate: materlal from
the gaseous effluent. .

To insure that operating procedures are consistent with
minimizing any radiological impact on the environment, the State is
reviewing and will make recommendations to the U. S. AEC on the:
Technical Specifications to be included 1n the proposed operating
license.

The Report indicates that the releases of radiocactive v
materials to both the atmosphere and to the Hudson River are cxpected
to be small percentages of the regulatory limits. The published
reports of the State concerning findings in connection with the
operation of Indian Point Station Unit No. 1 for the period 1965
through 1968 indicate that the levels of activity in air near the
Indian Point site show no detectable off-site releases from Indian
"Point. Analysis by the State of water samples collected from the
lower Hudson River for the same period have detected no radiocactivity
from Indian Point Unit No. 1.

Analyses of aquatic vegetation and fish have revealed a
detectable increase in manganese-54. The State's analysis has
been confirmed by studies made by New York University Center's
Institute for Environmental Medicine. Apparently certain species
of algae and aquatic vegctation tend to reconcentrate manganese.
Evaluations are continuing cven though there is no public health
significance associated w1th the present levels that have been
observed.
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Although transportation of irradiated fuel and cmergency
planning were not discussed in the Report, we are aware that much
material has beéen presented in thesc areas through the Preliminary
and Final Safety Analysis Reports and discussions with State rep-
resentatives, and that transportation is subject to separate llcenses
In addition, these matters have, of course, been satisfactorily
dealt with as to Unit No. 1 and irradiated fuel has been routlnely
transported from the site. Neverthcless, a limited discussion of
these subjects with specific cross references to the available
information would be of major assistance in the con51deratlon of =
the environmental impact of the Facility.

NON-RADIOLOGICAIL CONSIDERATIONS

v
We wish to reflect the Vvery active role played by the

State of New York to assure that the discharge of condenser cool-
ing water from the Indian Point nuclear generating units does not-
impair‘the environment of the Hudson estuary. A permit authorizing
the discharge of cooling-water from Indian Point Station Unit No. 1
was first issued by the State on August 1, 1961. This permit was
supersceded by a permit dated August 22, 1966 which was based in part
on operating experience during the first five years. After addltlonal
careful and close review, on May 19, 1970 the State issued a con-
struction permit for improved and expanded thermal discharge facilities
which are intended to satisfy State requirements with respect to ‘
three units at Indian Point. The Department of Environmental Con-=-
servation will carefully. review the construction of these facilities
to make certain the fulfillment of the requirements of the con-
"struction permit and review and analyze post operation performances
for these facilities to assure that they are and remain within State
requirements. Additionally, under an agreement between the State
Atomic and Space Development Authority and Consolidated Edison
Company, the Authority is providing for the design and construction
of the discharge facilities, including the performance of very
substantial research and engineering. :

~Over half a million dollars have been spent on mathematical
and physical hydrological models, and numerous on-site temperature
studies and infrared surveys have been conducted which have led to
the design of these outfall structures. State permits have been
written so that steps can be taken to restrict the use of facilities
until operational results clearly establish that these facilities
will perform in accordance with their designed objectives.
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Permits issued to date authorize the construction of an effluent
channel and diffusers designed to handle the cooling water require-
ments of three units; however, these authorizations clearly indicate
that construction approval may not be construed as allowing the
operation of such strudtures at their rated capacity. It is rec-
ognized that modifications may be necessary as additional operating
data is developed. ' :

In evaluating various areas of environmental impact, one -
related areca of concern has been identified. While vertical
traveling screens and a water intake velocity modulating system
will be installed at the site in an effort to eliminate extensive
fish loss, it is not clear from data presented by the applicant
that the cooling water intake structure design will completely
protect fish and other aquatic organisms.

In an effort to resolve this particular area of environ-
mental concern, Consolidated Eidson Company has established a
special technical task force headed by the Company's Chief Civil
‘Engineer. This task force will concentrate and coordinate the
Company's efforts to implement plans and studies relating to fish
protection.. In addition, an Indian Point Fish Advisory Board of- .
expert biologists and engineers has been convened to provide advice
to the Company about how to protect fish in the vicinity of the
Indian Point site. A list of the members on the task force and
the advisory board has been attached for. your information as
Appendix D.’ ) .

' Special ecological studies under the direction of the Hudson. .
River Policy Committee and Technical Committee have been undertaken
in the Indian Point area. These committees are made up of repre-
sentatives from State and Federal conservation agencies. A list

of present committee members is attached for your information as
Appendix E. The actual study being guided by the committees is
being carried out by Raytheon Company, and it covers a period of

19 months and is funded at $595,000. '

o The amount of attention and level of effort being given to
- this area of environmental concern is expected to identify possible
mechanisns for minimizing the impact of plant operation on fish

and aquatic life. '

The environmental report of Consolidated Edison indicates
the nearest historical landmarks are St. Peter's Church and Cemetery
in Verplanck, and St. Mary's Cemetery. Our effort to identifyv areas
of historical significance revealed that there were at least 17
historical locations included in a preliminary inventory undertaken
by the Hudson River Valley Commission and entitled "Historic
Resources of the Hudson." They varied from historic houses in the
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Town of Peekskill to Lént's Cove, which is rlght adjacent. to
Indian Point and is where the British landed for their raid on
Peekskill in 1777. We were unable to determine that the ‘historic
significance of any of ‘these landmarks would be diminished in any.
way by the operatlon of Indlan P01nt Unit No. 2.

Landscape and architectural de51qn efforts have helped to
minimize the intrusion of this plant. In accordance with the
suggestions of the Hudson River Valley Commission, Con Ed has
restricted the use of the northern part of the Indian Point site
in order to avoid profiling the facilities. By siting these
facilities on the lower lying portion of the site, the intrusion
into the area has been minimized. The upper portion of the site
continues to support an 80-acre forest with a fresh water lake. .
It,appears that the nuclear power development at this particular
51te may have resulted in an improved land use.

ENVIRONMENTAL REPORTS IN GENERAL

, As the number of multl—unlt s1tes increase (for example,
Indian Point and Nine Mile Point), the env1ronmental report for
a particular facility should include a summary for all facilities _
planned or operational at the site and their combined ehvironmental
impact. We also suggest that future environmental reports include
specific cross reference to materials and data supportive of state—.
ments made in the environmental report. . (This information is
generally presented in greater detail in other publicly accessible
documents, particularly the Preliminary and/or Final Safety.
Analysis Reports filed with the U. S. Atomic Energy Commission.)
Nonetheless, we would urge the U. S. AEC to provide clearer
additional guidance to applicants for the preparation of the
environmental report so that applicants may have a more definite
understandlng of the specific environmental factors that should be
discussed with particularity in these reports. We believe that
these should include not only the environmental aspects of proper
radiglogical protection from routine releases and protection
against abnormal releases or emergency situations, but also the
environmental effects of thermal and other waste discharges to
the environment. even though such discharges, for regulatory pur-
poses, may not be within the jurisdiction of the U. S. AEC.

. We believe the provision of greater detail in the environ-
mental report itself and clear cross referencing to data available
elsewhere will provide greater clarity, will reduce the time and
effort needed for comprehensive review by all parties concerned
and will help to make evident that there exists, in other readily
available documents, a substantial amount of information and data
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to support the general conclusional statements of the type contained
in the environmental report.

As mentioned previously, Appendix A lists background infor-
matibn ithat has been developed concerning the Indian Point site
and environs.

This Appendix serves as an indication of the type

of documentation that should be specifically cross referenced in
future cnvironmental reports.
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APPENDIX A - B A 7 L DU SO SN S

PERTINENT PUBLISHED INFORMATION RELATING TO THE
INDIhN POINT SITF

FEDERAL

U.S. AEC staff Safety ﬁvéluatiohs'aﬁd’ACRS:Réports~fbf‘Units'1,2;"&‘3.

‘Radioecological Survey of the Hudson River - Progress Report No.‘; -

Division of Radiological- Health, Bureau of State Scrvxces, U S
Public Health Service, March 1965. I o

STATE

Report on the Pre-Operational Environmental Survey in’ the VlCihify"
o Consolidated Edison Company's Indian Point Nuclear Electrlc )
Generating Plant - Bureau of Environméntal Sanltatlon, New York
State Department of Health, November 1959. ’

Report on the Environmental Factors to be considered after anv
Accidental Release of Rddloactlszy from: tho Con ollda ed Fdl
Thorium Reactor - Division of Environmental” Hcalth Scrv1ces,
New York State. Dopartnont of Hcalth Aprll 1962 ‘ '

Quarterly and Annual Reports of Radioactivity in Air, Milk, and WdLLY
prepared by the Burcau of Radiological Hcalth, DlVlSlon ok’ Gcncral

"Engincering and Radiolougical Health, Ncw York Statc Dcpartment of

Health, 1961 - present.

Consolidated Edison Indian Point Reactor - Post Operational Survey. -
Division of Environmental llealth Services, New York State
Department of Health, August 1965.

Environmental Surveillance - Bureau of Radiological Health Services,
New York State Department of Health, December 1964.
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OTHER
llazards Summary Report for Consolidated Edison Thorium Reactor.

Preliminary and Final Safety Analysis Reports for Indian Point #2
Nuclear Geo nclatlng.Facility.

Preliminary Safety Analysis Report for Indian Point #3
Nuclear Generating Facility. :

Preliminary Saféty Analysis Report for Indian Point #4 and #5
Nuclear Generating Facilities.

Ecologidal SurVey bf the Hudson River - Progress Report No. 3 -
‘New York University Instltute of Environmental Medicine,
September 1968.

Semi-annual Operating Reports on Indian Point #l Nuclear Generating
Facility.‘ Consolidated Edison Compahy, Inc., New York.

Semi-annual Sulvey of Env1ronmental Radloact1v1ty in the v1c1nlty
of the Indian Point Statlon,‘ConsolldaLed Edison Company, Inc.,
New York.

'Protectlng the Env1ronment Around a Vuclear Power Reactor - a
State H;alth -Department Acts Sherwood Davies, P. E., M.P.H., and
Meredith Thompson, D. Engr., Amorlcan Journal of Public Health and
the Nation's Health. 52:12, 1993 )OOO ‘Dbcombbr 1962.

“Hudéoh River Eco]ogy " proceodxng of a Sympo"Jum sponsored by
the Hudson River Valley Commission, October 4- , 1966 at Onchiota

Conference Center at Sterling Forest, Tuxedo, New York
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. Consclidzted Edison Company ¢f Now York, Inc.. . . . .
4 lrving Picce, News York, N Y 10583 o _ :
Teleprone (212) 460-3619 ' . '

Dr. wWilliam E. Seymour ' ) g
Staff Coorxrdinator o ‘
Atomic Eneragy Council : _ ; : - -
112 state Strect ' '

Albany, New York

Re: Envxronmental Report for Ind:an Polnt
Unit. No. 2 -
aDeér Dr.'Serour:
T Your office has requ@sted’écrtain information in cen~
nection with the preparation of comments by New York State
on the nnv1ronmental Report on Indian Poxnt U11t No. 2. -
This letter is in regponse to that reque :

'Ac01acnt Analysce

. Enclosed as attachnent A to this letter is a list of
-acc1uents concidered in the EEC licensing review of Indian
Point Unit No. 2. The list contains a brief descripticn
_of each accident and a reference to the section in the
Final Safety Analy51s Report (quR) w%xch de;c*xbes thc
ruacc1dent in detall R
Section 14 0of the PSP? ccnsidéers the posglb11¢tv of

the accidental release of radioactivity to the environmsht
in grecat detail. This section analyzes the potential for
~environmental éZfects under various accident conditions.
This safety analysis demonstrates that the plant can be 7
" operated safely and that exposures from credible accidents
do not exceed the guidelines of 10 CFR 100.  Ycu will ncte
that most of the accidents do not produce.any release of
radioactivity, and others, under various as umptlons,f!‘
producc releases well below those gQ1dc11ncs.

It must be kept clearly in mind that . Sectlon 14 of
- the FSAR employs various assumptions on malfunctions, . nlch'
we do not think will occur. For example, many of the-




‘a fission prcauct release from the core associated with

S =134 o S
Dr. William T, Seymour  =2- - September 24,1976

loss of coolant accidents are analvzed on the kasis of
the arbitrary guidelines of TID-14844, which assumes (1)

core fmelting, and (2) leakage of. these fission products
to the envircnment assuning a standard Oﬁe—genuh of a
rercent per day containment leak gc. Neith £ these
assumptions is applicable to the design of'Indian'Poin‘
Unit No. 2, since post-accident core cowling s ms
provided to prevent ccre melting and secaling systems axr

bProviced to rrevent conta*nmenv lea&agc.

Transportation accidents are not analyzed in the
FSAR because transportation is the subiecct of . separatc

‘licenses. A contract for the reprocessing of spent fuel

from Indian Point Unit No. 2 has not yet heen signed.
Details of shipping are, therefore, not yet available.
However, the spent fuel shipping cask for Indian Point No.
2 must be designed to meet all the criteria under normal

-and hypothetical conditions set forth in 10 CFR 71 and

49 CFR 173. The hypothetical accident conditions which

‘must be considered in obtaining approval of a cask are
- set forxrth in zZppendix B of 10 CFR 71. A copy of 2Zppendix

B is enclosed as attachment B. The standards for the
hypothetical accident conaltluncxaro set forth in 10 CFR
§71.2€. - This section in cffect ptbscrlue the limit on
the environmental effects.

Geoloqy . -

You also referred to a geologic report of Sidney

. Paige, Consulting Geologist, dated October 12, 1955, which

is included in Section 2.7 of the rSaR. That report states
that it is desirable to seal off from the ground water,
that part of the plant. from which contanination might arise.

"Mr. Paige suggested, acs one methed of accommplishing this,

pressure grouting the ground beneath and surrounding the
Plant. You have inguired@ if this procedure has been followed.
We believe that the part of the plant frem which con- .
tamination micht arise has been effectively sealed coff fronm
the ground water, but we have not used rressure grouting,.
Characteristics of the rock revealed by the excavation were
such that pressure grouting was not decmed necessary. In
areas of the plant cont alnlng nuclear facilities, all rock

surfaces were sealed with a covering of lean concrete prior.

to the placement of foundation concrete. Undercutting of
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Dr. Wikl om B, Seymour  =3- Septembexr 24, 1970

the rock was perforned,in areas where significant loose

rock was encountered.. In the area 6£f the containment .
structure, aftier placement of this ceoncrete £ill, a 9-foot
thicXk base mat was placed upen '"ic% was set a ‘l/d4-inch:- .

steel containment line In addition, above the contain-
ment liner plating, ta top concreus mat of 3-fcot thickness ,
was wlaced. Thnese materials ccllectively fornn an erFec:lvd
barrier against any leakage of contaminated licuids into

the ground water. Similarly, beneath the primery auxilizry
building and fuel storage building, loose rock, when en-

countered, was removed, and these arcas were secaled with
a covering of lean concrete prior to foundation placcmcnt;

Furthermore, wé call your attention to the me 1ora. dum
on grological features of Thowmas W, Fluhr, Enrchovxng[
Geologist, also contained in Sectien 2.7 of the FSAR., - On =
page W-G of his report, lNr. Fluhr notes that ground watier
wil) flow from the plant into the river and there is no. |
possibility. of an ouvtflow from the plont vor\zng agalnst
the flow: Lomard the rlver. He convluﬂc».

“All Lhe se factors make it an impossibiliity for
any dralrage £rom the 11.nt to go an ex
except into the Hudzon River, No pron*c of
c0ntam1natzon of water supplies ¢ .l§tq.

: Very truly yours,

© william J. Cahill,
Vice President
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LIST OF ACCIDENTS i
INDIAN POINT UNIT NO.

Attachnon_ A

NALYZED FOR

2

Accidents

Uncontrolled Rod
‘Withdrawal .

. RCCA.Drcp

Chcmical and,Volume

‘Control System _

Loss-of~ Coolant
Flow - :

L3

,Séartup of an
~Inactive Loop

‘Loss of External
- Electrical Load

Loss of Feedwater

FFD & SAR

Section

14.1.1,

0 '14.1.2 and -
. 14.1.3

- 14.1.4

14.1.5°

14.1.6 -

14.1.7

14.1.8

14.1.9

Description

i'Défined as an uncontreclled
~addition of reactivity to
".the core by withdrawal of

rod cluster control.
assemblies.

Dropping of control rod
into the core if a drive
mechanism malfunctions or
de—energizes -

Chemical volume control
system. can acc1dentally
add unborated water to

. the primary system.

May occur from a -
mechanical or electrical
failure in one or morec
reactor coolant pumps,
or a fault in the power
supply to: these pumps.

- "After the reactor is
“tripped, punips coastdown.

Plant may operate on.

three loops. This
transient cccurs when
the inoperative loop
is inadverten ly star d

Most llkely wav for this
to occur is as the result

.0of a turbine trip. There

is a possibility of a
steam release to the
environment if the

' turbine bypass does not

function.

-Results in-a reduction

in the capability cf
the secondary systen
to remove heat from

the core. Plant is

tripped.




 Accidents

Reduction in
Feedwater Enthalpy

‘Loss of a.c. Power .
- to Auxiliaries =

.Euel Handllng Lo
Acc1dent

1420
L "2 "with a turbine tLJp
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 Section

©14.1.10

Excess Load“lnéréas¢. 1tﬂ14.1.il

S 14.2.2

" match between core

<., There can be a secondam
steam release to the
_environmcnt.

" (2) Fuel assembly

© - (3) Fuel agsembly

Descr;ptlon

'This may - haopen 1f L
. feedwater flow is diverted
- - around the fecedwater

- heaters. N
" reduction of temperature

This causes

at steam generator inletc,

" 'which is fed back to

the core.
Rapid increase in steam™
generator steam flow
causing a power mis-—

and steam dcnand

Thxs w111 resu]t or-can-
occur in combination :

It is similar in its S
initial stage to loss .=~
of four pump.incident,.

(1) Fuel assembly
. stuck in wvessel.

“dropped in
contalnm;nt.
stuck in pene- .i
tration: valve.

(4) Fuel aseembly

“stuck
transfcr carrlagc.

'(S}'IFuel assembly

_-dropped in fuel-:
'handllng building.

The last case is used . ...
for calculating off=

= site doses while’ the_;;
‘first four cases are

of interest insofar as
plant personnel are
concerned.
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: FFD & 3AR
Accidents Section
Accidental Release .

of Waste Liquid . .14.2,2
Accidental Release

of Waste Gas S 7 14.2.3
Steam Generator o o

“Tube Rupture 14.2.4

. Rupture of Steam e ,

Pipe’ "~ o 14.2.5
Rod Cluster o

Control T ‘

Assembly (RCCA) =~ - 14.2.6

Description

Can occur if pipes or -

tanks containing radwaste
either leak or fail,
oo R |
Hypothetical release was
assumed to occur for the
purpose of dhtprmlnlng

. cobncéntrations of

radioactive species

at Chelsea. The hypo-
thetical release
consisted of the

" entire primary coolant

system being dumped
instantaneously into

- the Hudson: River.

Maximum coolant noble

gas activity with 1%

fuel defects is 110,000
curles equlvalent Xe ~-133.

‘This event_cons;sts of -

a complete tube break

-adjacent to the tube

sheet. If the condenser
becomes_unava;lable, then
primary water may find
its way to environment -

‘via steam generator

rellef valves.

Includes any ‘incident

‘which results in an uncon- ,

trolled steam release
from a steam generator.
Can occur when a steam
generator is lecaking

and activity from primary

‘'coolant can find 1ts way

to the environment.

For this accident to
~occur, a rupture of

control rod mechanism.
housing must be postulated
creating full system -
differential pressure on

~drive shaft.




Accidents

Primary System Pipe
Rupture

Turbine Miésilé' -'”

and
Consequences -

TID-14844
Release of
FPission .
Products
in Containment

-139-
FFD § SAR
Section

‘Section 14.3

oe Sédtion 14A

14.3 and
‘Question
14.1

e ———

. Pescription

Consists of a loss-
of-coolant when .any
pipe of the primary
system ruptures.

The rupture resultis

in an expulsion of
primary coolant,

core depressurization,
ECCS actuvation and a
possible release of
fission products from
the core. The relecase

- of activity depends on -
" the degree to which

the fuel cladding

~is damaged during the .

accident. The degree
of clad damage is in-
turn. dependent on
peak fuel clad
temperature which are

| . controlled by the ECCS
- actuation and operation.

" A turbine missilé_is_

generated when a

- turbine disc fails

either at operating
conditions or at '
maximum overspeed
conditions. The disc
can land in the fuel
storage pit and -

-damage a number of

fuel elements.

'AnaIYSis of radioactivity

based on a hypothetical
major reactor accident. .
postulated in TID-14844,
a document issued by

the Division of Licensing
and Regulation, AEC.
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(' APPENDIX B—bHYPOTHETICAL ACCIDENT CONDITIONS' 5:
- : g ‘ ‘ ‘
.- [f] 14,835] v L

. T13c following hypothetical accident conditions are to be éppiicd scquen-
tially, in the order-indicated, to determinc their cumulative éffect on a-package
 or array of packages. ; ‘ SR

. « L. Free Drop—A free drop through a distance of 30 fect onto a flat essén-
tially unyiclding horizontal suriace, striking the suriace in a position for which
maximum damage is expected. L o

2. Puncture—A free drop through a distance of 40 inches. striking, in a e \
position for which maximum damage is expected, the top end of a vertical ™ . 3
cylindrical mild steel bar mounted on an essentially unyiélding horizontal

- surface. The bar shall be 6 inches in diameter, with the top horizontal and its

- edge rounded to a radius of not more than one-quarter inch, and of such a

length as to causc maximum damage to the package, but not less than S inches

long. The long axis of .the bar shall be perpendicular to the unyiclding hori-
zontal surface. IR

Lo 3. Thermal—Exposure to a thermal test in which the heat input to the
: © packagre is not less than that which would result from exposure of the whole
package to a radiation environment of 1,475° F. for 30 minutes with an emis-
sivity cocficient of 0.9, assuming the surfaces of the package have an absorp-
tion cocfficient of 0.8. The package shall not be cooled artificiaily un{il 3 hours ﬁ L
after the test period unless it can be shown that the temperature on the inside - R

of the package has begun to fall inless than 3 hours, LT

4. Watcr Imvicrsior. (fissile material packages o_nly)—elmmcrsion in water . e
to the extent that all porvions of the package to be tested are under at feast 3 ' i
feet of water for a period of not less than 8 hours. ' ' )

L i‘[Appcndix B as amended November 20, 1968, efiective December 31, 1968
G3F. R 17621).) o _

. u -
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17.Scptcmbcr_1970
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: S
Mr Paul W Eastmon
Assistant Confissioncr
Divigsion of _} e wWatoers ,
DcPuwtw‘nL of an1r0nncntal-” '
consorvat ion. O S S
1Albuny wa York 12201 . -
Dcar_Mp‘Eastman:s‘. R v

Enclesed is a reoort on, *ho "”‘fcct of Indian P01nt
'Fac1]11y on Xatel Qagllty of the Dudson River." This

report is submitted to vou in connection. with Con EBEdison's

application for a ccr*m,fguuo unac* SchL on. 21(»)(1) ol
the Federal Wator Poliution control Acl, as aménded.

This certificate was or;al.ley requested in my, letter . .
‘to you datecd” 15 July, l»70. L o ‘

The encloscd rerort rofcr to scveral e Ludlo ' h complete
set of these studies is being deliverdd to Mr S P Mathur -
of the Department of Enviroumental: Consorvatlon. =

; ”vCry truly yourg,ﬂlmq j
o RTINS SIS TR AR VEES SIS I\ G 7-’5'04 j/’*’"‘/
Encl Harry: G Woodbury



Effcet of Indi:n Point Focility
on Watery Quality of the Hudoon River

This report is submitted to.the New ‘York State Departﬁént
of Envivronmental Conservation by Consolidoted Edison Company
of New York,}}nc. (Con Edison) in support of,Con>Edison‘é
request fqr a ccrﬁification, pursuant to Scction 21(b)(l)vof
the Fedéral Water Pollution Control Act, né amondcd, that there
is recasonable assurance that Indion Point Uni# No¢.2 will be
opcrated in a manner which will not vioidtc applicéblg wétcf
quality standards of the State of Néw Yorlk. This'applicafioﬁ
was made by iettor dated July 15, 1970 from Mr. Harry G. Woodbury

of Con Edison to Mr. Paul W. Eastman of the Department of

Health (now Department of'Envirohmcntal_bdhéérvationi.

This report discusses (A) thcrmal'dischargcs, and (B) -
chemical discharges. Plant sewage is tfédtea on biteAépd is

not discharged to the river.

The discussion of thermal discharges is based on the com-
bined disghargngthndian Point Units Nos. 1, 2 and 3. - The |
_ disghéfécs from thége three units will be éombined and releascd
xthrough»d Siégic qi§charge canal and outfall structure; An.
applicaﬁiéﬁ to cdnétrﬁct and 6perate this discharge structure

is now pending before the Department of Environmental Conservation.
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The discussion.of chemical aischarges_deals with the:
discharges froﬁ thc'operatioh of Unit No, 1, discharges dgring
the constructibn of-Unit No. 2 ana the anticibated diséhafges
from operation of Unit No. 2; Information on Unit No. 3 is

not included, since it is not required at this time.

A. _Thermal Discharges

New York Stéte hég édoptcﬁ detailedicritcria'coVering
thermal dincﬁarges'into the‘Hudsoﬁ_Rivcr at Indién Point, which
has been classified as "an éétuary." The criteriafare.as |
follows [G6 NYCRRV7O4;lkb)(4)j: |

"The water temperature at the surface of an estuary
‘shall not be raised to more than 90°F at any point
provided further, at least 50 percent of the c:oSg
sectional arca and/or volume of the flow of the
estuary including a minimw. of one third of the
surface as measurced from water edge to water edge
at any stag:e of ti. @, shall not be raised to more
than 4°F over the temperature that existed before
the addition of heat of artificial origin or a max-
imum of 83°F, whichever is less. However, during
July through September ‘if the water temperature

at the surface of an estuary before the addition
of hcat of artificial origin is more than 83°F, .
an incrcase in temperature not to exceed 1.5°F,

at any point of the estuarine passageway as del-
ineated above, may be permitted.”

Con Edison started to study the Hudson River characteristics
for the purposc of determining the effects of its thermal dis-
charges in 1964, prior to the adoption of the above criteria.

This was one of the Company's extensive programs to study tho

effeccet of its existing and proposed generating plants on the
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environment of the Hudson RiVor. When the above criteria
Werevadopted, these stddies were rcorientedito determine
whether the discharoes would mect the eriteria. As a result
of these:studies, an outféll structute wids desighed, and it
was determined that, with the outfallrstructure, the crite;ia

would be casily met.

The principal studies leading to these conclusions were
conducted by Quirk, Lawler and Matusky, Environmental Sciencc
& Lnglnocrlng Consultants, and by the Alden Research Laboratory

of Vorcester Polytcchnlc Instltute aL Holden, Massachusetts.

Copies of'these.studies have'beenofurnished to the Departfs
ment ofpnealth from time to time as thebstudies werxe complctea.
.- This rcport willldeseribc thCSC'stuéies and’ reference should
be made:to the stuaies‘themse;ves.forc0mplete details and
data. A list of these studres together with the emOQnt'author—
ized ano the amount spent to date is attached as ﬁxhibit A

to indicate the degree of effort involved in these activities.



'Section I'-_Quirk,vhnwlcr, and Matusky Engineerxs Studics

:conducted Hudson Rlver sallnlty dlsperslon studles for Con

_w1th the predlcted results. Thcy performed temperature dls-

‘tribution measurements of the Hudson Rlver in. July 1966 and

while the Indlan P01nt Unlt No. l was 1n operatlon. -f

load of 430 x 10

_4:145e

1, Heat DlSSlpation Model

" The f1rm of QUlrk Lawler and Matusky (QLM), whlch had .

i

Ldlson in 1965, was asked to construct a mathematlcal model,
to predlct temperature dlstrlbutlons at various tldal and
salinity condltlons. v ’ : I .

Northeastern Blologlsts. Inc.;obtalncd data to compare

Aprll 1967 Measurements were taken at dlfferent tldal cycles

Thlu resulted 1n a QLM report “Effcct of Indlan P01nt

Coollng Water Dlscharge on Hudson Rlver Temperature Dlstrlbutlon,>

dated January 1968 In thls report, QLM calculated that the
expected capacmty operatlon of all three unlts at Indlan Point
would result in a temperature rise of 16 4°r in a total of
2, 040, 000 gpm coollnm water flow.l Thls ylelded a total heat
9 T . . - . H . N
BTU/day.

Mathomatlcal analyses were developed to estrmate the

expected cross—sectlonal area-average temperature rise along

!

“the longitudinal axis'of the river and the departure from this

average at any point with the cross section.

The temperature distribution acrosc a river cross-section
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was represented by'twd different mathemat;cal_exp:eSsions.'
T@ese are "the‘exponential decay model" and "ﬁhe reciprocél
decay model®. The "exponential decay model" represenﬁs_tehpg
erature as an exponcntialiy dcgrcasing fuﬁgtion of river
‘cross ;eétioﬁai ared.' The “rcciprocélnéecay'mbdel" represénts
 temperature aé'béiné appfoximately inversely proporﬁional
to river area. |

Thesé analyses yielded computed temperétures'Which were
higher thén fiéld temperature ﬁeasuremenf# méde while_;ndiap
Point Unit No. 1 was operatiﬁg.' |

At the timelﬁheSe models were constructed, thg New York
State.criteria then proposed divided tﬁe river's cﬁossfsection
at any point along its.length into a mixing zdﬂe and.a passage -
zonc. - The ﬁixing zone alioﬁéd dilution of'th¢ heated'¢ff1uéﬁ£ |
- witﬁ cﬁolér water; No.specifie.qonstraints were éffixed té'
‘this zone éxCept for its size; it shéuld not exceed 50% of the
'total c?osé-seétional aréa. The reméining pprtion of the‘ H
cross section is calléd the."passage zonéf" which provides a
passage Q(y for.ﬁigra£ory fish and ot£ef aquaﬁic.life. Tﬁe
 criteria for this zone included a'ma;imum.tempcrature of 86°Ey

The results computed by the two models are summarized

below:
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Exponential Reciprocal Proposud

: .Decay . Decay -~ - Standard
Non Summer Conditions : ’
Maximum Area, T = 4°F  30% 25% - 50%
Maximum AT, at 50%.Area 1,.5°F \ 2.3°F ~ 4CF
Sumrmer Conditions
Maximuwa Area, T = 1.50F 44% - - 64% 50%

Maximum AT, at 50% Area 1.1°F ~ 1.9°9F 1.5°F

Analysis shows: that the non-summer criterion will not be.

exceeded. The summer-rise standard of 1.5 will not be exceeded,

‘provided the decay followed the exponehtial behavior.. ~However,

sinée ghe computea rises are cbnservative'in nature, the ‘re-
ciprocal decay becomes a border line case. |

The effect*bffthé.expécted»river témperature'rise“bnﬁriver
dissolved Oxygeniconcentfafibn was. evaluated, and it was'not
expccted to cause any significant changes in the disSolvéaf
oxygen content of the water as it paSses‘through~the‘plant§

In August 1969, the criteria governing~thérmdi diSChaigés
were aaoptcd effective immedia;ely; The new regulatiOns*were'
as quoted on page?2;. |

The changes in the thermal discharge criteria of théfNew
York State Health Department necessitate.a revision of the’
original QLM rep«rt on the "Effect of Indian Point Cooling
Wa£er Discharge on Hudson River Temperaturc Distribution.*
In particular, the criteria on water surface temperatures

required replacement of the planned surface discharge by a
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submerged.outfall. ,The revised OLM rcporf is dated Febreary_

1969. | | |
The ;evised report incorporated the work oflTexas Instru-

ments, Inc. which cenducted airborhe‘infrared.data surveys of.

the Hudson River in the Indian Point vicinity in October 1967

and April 1968. The surveys were uqdertaken to collect data

for compilation of isothermal maps of the river surface.

The revised QLM report adjﬁsted'the.mathematical model

. by reducing the heat load to 79% of the value used in prior

calculations; Previously) the heatvload used was 6% higher

than that associated with the maximum poesible three.unit

._electrical-outputTof 2351 mMw, Planned'operation and the initial

AEC;licensed power levels, however, arc 90% of this value or
2114 MW, This value is sllghtly lcus than the manufacturer s

guarantccd ratlng of 2123 Mw These corrections lead to a

: des;gn heat load of 340 x lO9 BTU/day which is 79% of the '

previous value of 430 X 109 BTU/day. The c;rculatlng water

flow is 2,040,000 gpm. The three unit effluent channelAtemp~

‘erature rise for initial power levels becomes 14°F, rather

than the 17°F previously used.

Comparison of the values predicted by the unadjusted
mathematical model for Unit No. 1 behavior With the field

measurcnents are presented below:
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Area -'Averaqe Tempcrature Rise, oFif

c o July 1966 " ppril 1967
- Location . Measured . Predicted.. Measured = Predicted

":‘J"‘\:crols's Flane of , ‘ . | ' 0
ischarge - 0.2 0.25 - 0,093 - 0.272:

Pc1oss plane o : . '

800 Ft Below = ' _ . _ o
_ Dlsgha}gg L 0.145‘ _ ‘0;245 o - 0.0825 - 0.17

| The mgthe@atiéal:que}Iwagﬁaéjugted_to;yieldlthé observea
Valggs when ope;ating'gt‘the_pﬁit‘No;*ljhéat i9ad.: The adjﬁétéd
. moael showed that the area average £empéfature rise across the B
’ piane of discharge ié BetWeen HO% Lo 7556 oflthc values‘pre—
yiously'predicted. :Also, tcmpqra;ufgldgcay;abgyciand leOW‘J;
_‘thc.plane:of'dischafgé becmnes muéh;hone”raﬁid.,febuitiﬁg‘in
a ﬁgb Lantlgl reductlon of tho oxtonL of tomperature r:se°_
greatez than lOF »i;»r |

| his fuproved ailution and dispersion vas ateributcd to
aalinity-induced cizeulation in the estuusy. Tesults obtaincd
fromlqpquﬁign-pf tygjigdianjfaint Hydréulic Model iI,éat;m‘QJ
the Alden Rﬁséa;qh #apQ:§th§o° (dlgcu ged 1n Snction A—II'
‘of this xeport) were employed to check and .._.99?‘;f,m,“.,f9h‘?_ l‘“-aP%@;.«
 hggt d}spe;s}on a§‘predi9ted'py tpg.ggjustéd'maphgma;%?al_quei.
Summcr conditioﬁs are reﬁorted by many to éonstitute'the criticai
blologlcal condltlon, whlch convlotcd of a sustalned droughf
flow of 4000 cfs and a heat transrer coef£1c1ent of 135 BTU/s
ft./dag/gr._‘Thq.pre41¢§e§ :qggl@;éare_presgnted_bqlqua§!wq}l

as those for conditions of maximum severity (4000 cfs flow aﬁd

heat transfer coefficient'of 90 BTU/sq.ft./day/°r):
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% hrea Doundced by % Surfoce width Rounded
Condition 4°F yoothorm s _ by 197 Isothoim
Criterion Prediction Criterion Prediched
Maximun Scverity 50 ' 26 : 67 ‘ - 52
Critical Summer 50 21 67 53

The percentiages off the surfoce width ',",vou)'x('i(.:(.J.' by othex icothernirs
ot varions distinecs above ind ]_);!l_ow -Tndj.':n. Poin‘l; were also com-
puted vring t‘,}l;\ adjusted model.  The results show t’lx:xﬁ_t(;rr,‘.pr.:}?e:turc
riscs greater than 1°F are limited to the vici.nity' of Invdii:;n

“Point.

2.  Sulxrexqged Diccharge Model

The ‘s‘gudic:s;.indic:‘xted ‘that the criterion of a maximum sur-
face temperature of -90°) 5t.'abny f)Oint could not be mét_ with a
surface discharge. Hydraulic model stuvdies conducted by Alden
Rescarch Laboratories sh”ox‘v&'cdv that the 14°p éffiuént channel
tcmporatﬁ'rc rise can be i‘e-ducodl' maﬁ:kédly, before réaching the
river's surface, by'digchargihé the coOliﬁ§HWater through a
submerged discharge; Médel’étudiég‘éhdﬁéd ﬁhat rectdﬁgular

ports located along the bottom of the West wall of the disc‘nérgc

canal would yil!]‘.d‘mLX}:illI\!m_ suri:’ziéé t'(.‘ll-n:};)(!ri\:tllvft‘.53. sub::tantﬁxllj
‘lowérq than the 907 Ci‘i.torion.

In OchbCr'lOGQ,iQLM prepaced. for Con ﬁdisén'a'reﬁoft
“on "Efféct‘ of Submerged Disch’arg‘le of Iﬂdi’an P'o.int Coolingv Water

on Hudson River "Tempe:ature Distribution.® This study con-

"sisted of the development of a mathematical model which is
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basoed on a4 consideration of the fluid’chhaniqs of submergod .
jets, a compurison of the theoretical model to observations
of actual submerged. jet behavior made in the Aldeh'modgl and -
in the Hudson River, and a prediction of behavior at Indian
roint undoer a different and more scvere sot bf conditions.
than those studied in the hydraulic model.

The mathematical model consists of a sct'of'twelve'simul-
tancous equations. .It:incorpdrates the effect of plant intakeé
temperature, density -and-salinity, plant outfall’tcmperatﬁfo'
density, salinity -and flow, outfall écométry, including-pért '
sizo, shape)~edging,'oricntation,~and submergence, and linear ’
velocity (both runoff and tidal), tidal phase,vahd.ambieht
temperature, density, and salihiﬁy;

The assumptions made in the development of this mo@cl are
that initial jet momcntum,.indUCCambuoyancy; apd Qﬁt;ainéd
river flow and momcﬁtum afe fhe gontroliing ﬁechanisms_an@
that drag ﬁorce ana fiQ@% boundaries, such as béﬁk, sgrfaqu ;
and bottbm can be neglgcﬁcd.

The computué”fééﬁlts.agrcc in gencrai with.mcasuremehts'
made in the undi#portvd hydraulic modcl, and with mcasuremcnts
taken in the :ive;‘in the.vicinity of the submerged éutfa;l»_;
of Orange and Rocklaqd'Utilities' Lovett Unit #4,

Computcd'results for a ;ondition of maximﬁm river ambicng

temperature of 79°F, and a maximum condenser rise of 17°F,
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'shchd that the maximum surface temperature can be expected
to rice 9°F, Thé shrface area bounded by the 4°F isotherms,

and the lateral distance from the shbre, bounded by this iso-

“theorm, compare very well with values given for these paramcters

in QI&'s roeport of ﬁcbruary 1969, and previously prcscntcdv
in.this report. | N

_Thcsc results show that the submerged discharée will meet
the thermmal diéchafge criteria of .the New York State Water
Resources Commiééicn; "The proposedfoutfall structure -for the -
' combined: discharges froﬁ Indian Poiﬁf Units‘NQS;vl%_Z éﬁd 3
will,cdnsist of twelvé 4" x 15'.por£s, ﬁbaced on 26 ft centers,

éubmc:ged'lB feet below the water's surface, and discharging'_ 

at 10 ft/sec normal_to-the river's ldnéitudinal axis.

3. ggg_N0n~Tidal'EffecﬁLStudy"

QLM érepared an additioéai study entitled "Influénce 6f‘
Hudson RiQer Nét Non-Tidal Flow én Temperaéﬁre Disfriﬁﬁtion“
dated Octoler 1969, in orxder to proVide~adaitional supp6rt for
the mgthematical modecl, concerning thé salinity‘inducéd.circu—
latiop-&n thc'estunry; On October 1 and‘7, 1969 ficld surveys
" were carricd out by Alden ﬁesearch Laboratories to collect‘ |
information about water velocitics dﬁfing ebb and flood con-

ditions in various parts of the river. At the same time,

the Raythcon Co. took temperature and salinity measurcments,

PN
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that forces othesr than those due to inertis and proessure ;

gradicnts governdd the water motion during this phenomena.

T F S

y o

Salinity measurcrments revealed a pronounced density strati-

fication. The average water tomperature was 68°F with insig-
niticant varistion.

Analysis of these salinity and currcent measurcments showead
Cthat over @ tidal cycle there is a net upstream moveament of

sca water in the lower layers and a net downstreum movement

of fresher water in the uppoer layers of the Lower Hudson BRiveor,
Fp : i . . T o e

~ The surface of no net motion which separates the two layers
usuully occurs approximately above_mid—dcpth;"Theso net: move-

R o Moo S e . o
SRR VA P

ments are induced by density differences which exist on account

Con Rl - f [ e e | ,
- P

_of,thé_Qortical and longitudinal distribution of salinity.

L oL i S RPN N SR S S S A DR A SR
Such movements exist mainly in the saline portion of the. estuary.

This erfect is“caiiédjfhe'héﬁfﬁéﬁ—t&éaljfibw.“"‘

bAfxindiﬁh@foini)%thé ﬁéfﬁnéhitiailﬁfibw is present when

the fresh water runoff in the ib@cfvﬂudsaﬁmiéliessT£ﬁéﬁP20,OOd:cfs.

Ll PP b el

The effect is weakést where salt-is.nééwpfcégﬁ£:”N
Ficld m&asuromanté showed that when thetLowcr HudsonAf;cs
watoex runoff is nbout 7,300 cfs,~thcrc is a scaward flow of”
about 22,000 cfs a£ Indian Point in the'upper layer, and an
upstrcam flow of some 14,700 cfs in the lower lajcr. Under

thosce conditions, a total flow of 36,700 cfs is available for
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dilution purposcs at Indian Point.

The net non-tidal flow concept éxplaincd ﬁhe‘mcésuted
arca~average temperature rise at Indian loint. Thb prédictndv
areao-average temperaturce ri;o ot the Indiﬁn Point plane éf
discharge tufing into account the net non—tidn} flow concept
was o only 99 1¢n3 than the arca--average tcemperature rise
measured in July 1966,

Quirk; Lawler and Matu;ky Engincers predicted, thrqugh.
thgir:use of the“mathématical heat éissipation modcl.w;itten
arca—aQ;LSgc tompcraturc.rise of l:7°Fvwhcn the‘fresh watér
runéffﬂis 7,300 cfs. ‘A ma)imum value of 3.2°F.may occuf Qhen
the net;pon—tidd} f}o&_effectfis weak, apd the areaéaverage
tcmpcratu;e risc is gxpcc@ed to range between l;7°.and‘3.29E.

The establishment of the existence of the net non-tidal
flow in the IHudson River and.thc conclusions outlincd above

gave additional justification and support to the thcoretical

findings of lebruary 1969,
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SESVION XY o AT PHSEARCH O VONRTORIIS STUNTRS

Alden Rescarch thoratorios-has'becn'studying thermal dis-:
charges at Indian Poiht since 1964 by the .use of hydraulié mddelsﬁ“
Theso models attempt to reproduce in auphysical“structurefall. , t
relevant characteristics. of . the river; SuchiasvtOpography,'tidai”
conditions, flows and-introduced conditions “(including thé "rﬁdthi
Lall" fleet). calibrated flow motérs‘nra;inatélicd in - each of
tho'supply pipo]inon for flow measurcment, and valvesiare in-
stalled for flow rcgulation. Point éauges.and staffagaﬁgés?ate
usad tb dot&xminc wator s&rfaée,eleVations;~ The tempcrature‘¥
measurcements are made with either thermistérthpe'or thermocouple: -
temperature scensors, . These sensors’are located at.the criticai*”“i
locations such as the .inlet and outlet scétionsTofrtthdeélfandifW
the inlet and outlet of'ﬁhé,modol plant. ' In addition, thé sen=
sors are placed in various sections of thc.modolzto provide‘f
data which will:allow 'a devélopmént~ofwtempdraturé distribhtionT%'i
and flow patterns of the warm water,: =~ 7:¢ . R e

The first model: (Model.'I) was concerncd with reécirculation ="«
problems of Indian Point:Unit - No. 1.  This :led to‘ald;schargé'
canal design which minimized the .recirciulatiorn.-of heated:dis-
charge water.

In carly 1968 a-model of the Hudson River simul-~ting 9000
feet above and below Indian: Point wﬁs constructed  (May 1969
Alden Report). The model “(Model' IT) was scaled 1:250 in hori--

zontal dimensions and 1:60 in the” vertical, It was desighed to
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simulate the large-scale effects of the heated‘discharge of two
" and three nuclear units on the Hudson RiVef temperanture,
| ‘ During modecl conétruction thé State of New quk formulated
thormnl criterié including maximum temperatures and tcmpératuré
risc for dischérgcs into State waters.- Another model for tﬁe
arca ncaxr the plant was necessary to optimize the outfall design

in iight of the criteria.

1.  Outfall Model

The outfall model was undistorted ana=scaled 1:50 so that
velocities dnd temperatures could be .accurately simul-ted for the
immediate vicinity (withih 500 feet)zéf the outfall, Thé én§ine¢r—
ing limitatiobs withinvwhiEh Alden was to test outfaiis Qere:
(l) the piant flpwfand temperature rise for three unifs (Units
No. 2 and No; 3 operating at initial licegsed power levels) at
full"capaéitf (2.04'mi11iqn gpm, léoF temperaﬁure rise), (2) the =
maximum hecad availébié,erh circuiating pumpé; and f3) the property
line and bulkhead line of Cbn Edison. During-festslénAﬁhe out- -
fall model the thermal criteria were ﬁodified.as indicated'in
Section I of this report. The modifiéation required new tests
of outfall designs.

The current criteria led to the outfall now under construc-
tion (May 1969 Alden report). The temperature distribution
created by plant discharge through the accepted outfall is pré—
sented in Figurc 1. - The outfall consists of 12 submerged ports.

The resulting dilution at the point where the plume reaches the

surface is 1:2.

L e . - . . P e B e - s ces . R |
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Tests with Model II were conducted with an outfall similar
to that now under construction. Model II simulatéd two unit and
three unit plant operation. The’model's results, howeyer,iin— )
dicated that a larger part of the river should be simulated.

2, Model er Design

Mod 11 III represents an 1nvestmeht of over a year and a
half for constructlon and pre-operational testlng.. (Flgure 2)
‘The model simulates over 13 miles of-rlver-;n topographic detail,
'»:fhermal'disoherges of e;lvpower'olents in exietence and propoeed'
1may:be inciuded. Tidel flow and»net river flow are reproduced;
Sereral assﬁhptions are'necessary to-design'a model and ihter—
.pret“the results. . The bas;c hypothesis is that the forces 1nter--
acting in thermal discharges are basically those of inertia and
'buoyancy. If£ the model-;s to-51mu1ate these two forces, then
'  the retio of forces must he'the same in the modelfae:they'are't
in the érototype. ‘The densimetric Froude‘humber, F; as a
dihehsionless ratio of'characteristic'parameters &hich repreeentst
‘,Athe ratio qf»inertiel to buoyant forces: - | |

vAp
P=gp?

Where gfis gravity, \4 is a characteristic-velocity (exit velocity.

:hﬁlat discharge), , E is the ratlo of. dens;ty varlatrons to amblent
: >

fﬁjdensity, and D is a dlmen51on of the discharge port The assump~
.‘fi;tion inherent in scallng velocxtles andaden51t1es by Froude number

ihjis that other forces are much less important (May 1969 Alden
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Repoft)f Tﬁe only way to validate such a model is to compare it
_with'the prototype conditione. Extensive field measurements of
velocity end temperature in the modeled section of the prototype
',tiver ﬁave been ﬁede (see Febtuary, 1970 Alden Report).

érimery concern is for reproduotiop of velocities and sheaxs
throughoutlthe model. Field measurements of velocities at‘numer—
ous points aoross the river and at seﬁeral depths were made in
bctober 1969, and reported in Alden's February 1970 report.

' The.parameters‘representatiQe of the veiocitf distribution
ate the tidal phase lag and the net tidal excursion at various
i'points.x Drogues were tracked in both model and prototype. The
velooitieS'are reproduced remarkab1y~well,:as shown by typical
results“in.Fiéures 3, ; and 5. | |
ng MbdelpIII cannot eimulate-temperétures near the outfall'
f'pecatse:tﬁisvmodei ie verticallyrdistortedLT;The qistortion is
' necesearY‘to achieve'vertical=resolution while mo@elipg an ex-
‘tensiVe distance eiohg~the river. Since the modei was constructed
to‘eimulatefthe large-scale thermal effects, the surface tempecra-
‘ture near the outfall is determined in the undistorted outfall
modei} -Thie.témperature.is then reproducea‘in'Model IITI by ad- ;:Q

. juetment‘of a horizontal submerged slot at tﬁe modeled Indian
S'"pointlootfail; | | |
| _Cohditione of net river flow and relative buoyancy vary
tﬂrough the year. Dilution depends most strongly-on the densi-

metric Froude humbe: as discussed above qu net river flow.

'
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Since the tidal veleeity_and‘the discharge jet are fixed, the N
relatlve density variatlons determine the Froude number change.
The relatlve densxty change across the condenser in turn de-
pends only on the rlver temperature, elnce the condenser temper;

ature rise is taken to be fixed (14°F). -Table I shows typical

net river flows,'ambient_temperatures and relative density

changes.
B TABLE I.

| .ggtg" ; " Feb. Apr. Jun. gg;; Aug. Oct. Dec. .
ﬁiﬁer Flew (103 cfs} - | 11 38:“1 11 8 6 9 15
Ambient Temperature ..34 53 74 78 75 58 38

(°F)

'Relatzve-Density Change l 2 _12;1 1 21.6 .23.2 22.0 1l4.6 _ 3.8

x 104

The maximum relative densxty change, and thus max1mum buoy-

z_ancy, as well as minzmum river flow indlcate mlnlmum dllutlon in

summer._ The most severe condztlon is taken as 4000 cfs river flow

~and 78°F ambient river temperature. -

3. Results

~ Model I1I results for severe summer conditions are presented

' -fer various depths and tidal phases in the Alden report of May

1970. The tests were run with a thermal discharge from Lovett

"'Vgimilar to that expected in prototype. The thermal'plumes ex-

a»tend furthest into the river shortly after the tide begins to

- flood; temperatures at this critical tidal phase for several

ftests are presented in Figurcs 6, 7 and 8.
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In conclusion the'modéling at Alden is bsaed on extensive
d experience of the laboratory as well:ps erperience modeling the
Hudson River since 1964‘and making field measurements in tﬁe_
A'-river. The model was valldated against fzeld data. The results
show that the thermal discharge will meet state crxteria concern-

ing surface tempereture. The 4°F isotherm extends only SO%.
- aerossithe surface widtn at Indian Point, et the.worst tidal
_ phase, river:flow and-ambient river temneratnre.

| Further testlng is under way to insure that. throttled flow

wrll satisfy the crlteria and to consider modification of the

outfall tovmaxlmrze dilution of;the discharge; .
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B. fCHErICAL'DI¢CHARdEs"“

SECTION I - DI ChARGE OF CHEMICALS FROM UNIT NO.'l

". Normal power plant operatlons require the discharge of certaln
;'chemlcals.y Permlts, where requlred, w111 be obtalned from the o
w‘bepartment.of Envxronmental Conservatzon thh reqpect to these'
"dlscharges. All the chemlcelq descrlbcd in this sectlon are. com-
ximooly ueed in lndustry; and thexr dis Lharge to waﬁer@a?s is a com- ;

og:mon incidcnt of 1ndustr1al prbcesslng.' W1th the exceptlon of borlo‘
“a01d whlch is unlque to nuelear plants, each of the chemxcals lmsted
”below(and lh the conocntratlono used)xs customary to the oporation-f.
‘aﬁd malntenance of all fose:l and nucleaf oower plants in New Yoxk

';fand elscwhcre throughout the Unlted ,tates. The list of the chcm:cals

' ;dl charqed on ‘a routine bas;o from Indian Point Unlt No.,l i' pre— 
,sented in: the“fol1ow1ng tub‘e. | | | o | .

CHEMICALS USED FOR ROUTINF TRTATME”T DTS HARGED
FROM lNDIAN POINT, UNTT WDiBER 1 :

ISCHARGE CO:CENTRATIOW BASED- ON

. CHEMICAL =~ ‘ - COOL.AQ WATER FLOW OF 300,000 GPM
.Borie acid _ 0.1 ppm H3BO3
. Cyclohexylamine -~ <1 x 10767 ppm cyclohexylamlne
' Detergent - . o - 0.001 ppm detergent
Soda Ash L 7 ppm Na,COj
sodium Hydroxldc - . 0.4 ppn NaOH '
Sodium Hypochlorite = : . €0.1 PPm ‘regidual chlorlne
. Sulfuric 2cid _ ' ‘2.4 ppm Hy50,
;;Trlsodlum Phosphate ... - .0,0004 ppm Na3PO4 ‘ . :
" -Decontamination (Various) = Minor (major decontamlnatlon waste.

would be txea;ed)
The disoharge,concenﬁrations listed‘in ehis~table have been
'~ ‘calculatcd based on a cooling water flow of 300,000 gpm under the
normal cooling watcr.fIQW. There are circumstances for.whichAthie '

flow may be less than 300,000 gpm and as low as 20,000 gpm. This
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would occur only when the plant is not 1n operatlon and - the result-

'ant concentratlons will be 1ncreased proportlonately. On the'other
hang, the cencentrations listed in'thie table are extremely con-
servative‘because (a) the'pre-discharge inte:actions between chemicals
and the river water used fer cooling have_not been taken'into acconnt,i_
and (b) the flow from other unltq has not been eonsldered Theﬂe |
1nteract10nq would undoubtedly decrease many of the concentratlons
estimated in the table. Measurements in the dzscharge canal 1nd1cate
that the PH of this water is near neutral (pH 7)., ranging from 6.5
to 7.5. Thus it is apparent that the river water has a strong buf-a;:'
ferlng capac;ty thereby reducing the ant1c1pated effect of each
. specific chemlcal. An example of this bufferxng effect is thc fol% “
‘lewing. The pH of a 2.4 ppm sulfuric. acid solutlon in dis Lllled
" water wiLh no buffering capacity would be 4.6, Recent obeetvationa'
of discharge canal effluent PH durlng sulfurlc ac1d dlscharge have :k
not been less than 6.5."

The parameters used in the determination of the'eoncentratlons 

presented in the above table are as follows:

i; Boric Acid - Bofic acid is usedAin the primafy'coolant'
system and in the fuel Storage-éools at varying éoncen-
trations. cansiderxng 1000 ppm H3BO3 as an average con=- -

'i'ﬁ ;centratien of the boric acid in the waste. the released
-'concentratlon calculates to b X ppm H3Bo3. Waste is'
processed at approx1mately 25 GPM, 5 days per montn.
The boric acid concentratibn released is undoubtedly mucn S

lower, since almost ail waste is evaporated, lcaving the -

boric acid behind to be drummed and shipped off site.
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IX. giclohegylamine‘- Nucleer Seiier feedwater'is‘treated.
with cyclohexylamine to control feedwater and steam pH. |
Most of the cyclohexylamine remains in the system as ltz
volatilizes in the boilers. A Smali'portion is dis-.
charged vie boiler blowdown. At a concentration of.O.lTb
ppm cyclohexylamine in the 5oiler blewdown;_the,cen4~ g
centration ih’the dischergefcanal weuld be less‘thep o
‘1 x 108 PPm~-i | t M. B N

IIi. Detergent - tColgate'Low Foam"'detergentfis usedis.tﬁejd
plant laundryiat”approximateiy 3 pounds\per day.:xfﬁis:q;i
is equivalent to a continuous discharge of 0. 001 ppm inf{.

the discharge canal.

Iv. SQda Ash - seda_ash is-used_to\washuthe flue>§es_pessege;.
. cf the'supefheatefs; economiZers and eit’preheaters.' ;t

is used at a concentration of 2 percent for approximately

eight hours, 4 times per year. During discha “ge its con=

centration in the canal is approx;mately 7 ppm.

! o

V. Sodium szgg&igg ~ During xegeneraticn of the‘mixed bedj::
excﬁangers'ip‘the make-up water treatment slant, scdium"
hydroxide is injected for 80 minutes et.0.25 GPM (S0
percent solution). During 40 minutes of this inje_ctiori,"
sulfuric acid-is also injected, neutralizing the eﬁfluent;

For the remaining 40 minutes, the diluted c?ﬁceﬁtyétienl
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-in the discharge canal is approximately 0.4 ppm NaOH.

These exchangers are regenerated about once per week.

.VI. Sodium Hypochlorite - Chlorination_of.our.main conden-
sers‘uses a 15 percent sodium¢hypochlerite solution
at a feed rate of about 2.5 GPM for one heur,l3 times _“
per week. .Chemieal tests are made at the discharge
canal during chlerination ﬁe ensure tnat the discharge
.linitSVOf 0.5 ppm residual chlorine are met. Actual
\values are generally less than 0.1 ppm due te‘the,fact"
. that only 1 condenser is chierinated'at,a time and the
,ehlorine demand of the other cOndenser circulating_‘

water is approxlmately 1l ppm. o

viI; Sulfurlc Acid - Sulfuric acid ls used to.regcnerate the
cation and mixed bed ion exchangers in the water treat-
-ment room.' As prev;ously described in sodlum hydroxide,
the sulfuric ac1d used in the mxxed bed regeneratlon ls‘
neutrallzed by the sodium hgdroxlde_prxor to dlscharger"
bnring the cation regeneration 98% sulfuric acid is:in—
jected at aﬁouﬁ 0.6 GPM for one hour. This results in

a concentratxon in the dlscharge canal of 2.4 ppm of

sulfurlc ac1d. Cation exchangers are regenerated approx--

imately once every four days.

' VIII. Trisodium Phosphate - Trisodium phosphate is uscd for

3
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infernal treathoot of the h&héé oorvice boilers. Ap=-
‘_proxlmately 1.5 pounds are used daxly and discharged

to the river via blowdown.i The dlluted concentratlon
f1n the a:scharge”canal is dpprOledtely 0.0004 ppm

Na3 P04 .

IX. Deconohm&natlon Wastes - Vo major - decontamlnutlon op—
érations have-been performed to-daté. If any major
bv*deCOntamlnatlon should be rcqulred appropriate treat—

,ment of the chem:ral waqte would be undertakon. _

oh'occasion; pchr plahi,operation-reQUiros diSChafges of"

- a non-routine naﬁuxc; All such dlevhnrges sha]l be thh:n limit

prescriled by ‘applicable New York State regulatlons.' In Lhc

“event that no such regulation is in existence, -an appllcatlon.

for a permit will be 'f'il__ed;' _'

‘ SPCTION 11 - DI°CHAPGE OP CHTMICALG FROM UNIT:NO. 2 DURING CONeTRUCTTON f
The conotructlon of Indian Point Unit No. 2 neces smtated Lhc ;:;L;;f

.'dlschargc of a clcanlng solutlon in-March 1970. ,At_that time

an alkallne clean:ng (MSlng trlsodlun phogphate) was performed onfﬁ
:the condensate and.steam systems of Indian Point Unit No. 2. The .

concentrated cleaning. sqlution was barged out to sea and only the rinse :

‘
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water was drained to the discharce canal.. Bioassays have been
perfofmed-on alkaline cleaning solutibns-discﬁarged frém Unit
No. 2. The bioassays were for trisodium-phosphate and demonsfrated
that the predictions made concefniﬁg the 1acklof toxicity to figh
life at the concentraﬁidns'in quesﬁioh in"the diééharge canal were
correct. All digcharges were made,with the approval of the M. Y. .
State Department of.Health. |

Tésté for Indian Point Unit No. 2, which wili be cgnductea
this fall,.will require the discharge of phosphates,’morpholine
and hydrazine. An application for a permit was filed with thei
'Department.of Environmental Conservation by letter dated Septem-
“ber 14, 1270, from Mr;.Frank D. Mchlwee of Con Edison to
Mr. Thomas,E.,Quinn of tﬁe Department of Environmeuntal angé:vﬁ—g

tion.

SECTION IXY -~ DISCHARGE OF CHEMICALS FROM UNLT NO. 2 DURING OPERATION

A list of chemicals which Con Idison expects to diééharge fxom
Indian Point Unit No. 2 is presented in the following table- :

Chenical : _ Discharge Concentration Based on.
Cooling Water Flow of 850,000 ¢oi -

Boric Acid 0.002 ppm H3BO3
Detergent B : 0,0004 ppm detergent
“Hydrazine _ " €1 x 10-6 ppm hydrazine
‘Morpholine 0.0001 ppm morpholine
Sodium Hypochlorite €.l ppm residual chlorine

Trisodium Phosphate 0.0007 ppm Na,FO

4
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As discussed above in Section I With respect to Unit No. 1,
there will be circumstances when the ééoiing waﬁef flow will be
reduced from normal cooling water flow of 850,000 gpm to a flow

of as little as 15,000 gpm. Proportionately increased concen-' -

trations will result. Practically, of course, the cooling water -

flow of Unit No. 2 will be augmented by that from‘Unit No. 1 or,
as indicated above in Section I, by 20,000 gpm to,300;000-gpm.
The parameters used in the_deﬁermination of the concentra-

tions presented in the above table are as follows: -

I. Boric Acid - Boric acid will be used iﬁ the priﬁaryﬁ
coolant system and in the fuel‘storage'pools at.vary—{'
-ing concentrations. Considering 1000 ppm H4BO4 §S anj 
average concentration of the boric acid in the:waSte; .
“the releascd congehtraéion caleulates to 0.002 ppm
HyBO3. Waste will be processed at app:Oximately 2 GPM
on atcontinuous basis. The boric acid concentration.

' relea#ed will undoubtedly be much lower, since almost
éll waste will be evaporated, léaying_the boric aéid“
pehind to ba drummed and'shipéed off site.

IX. Detérgent - "Colgate Low Foam" detergent will be used

L3

in .the plant léundry at approxﬁmately 3 pounds per day.

This is equivalent to a continuous dischargé of 0,0004
ppm in the dischérgc canal.,

I1I. Hydrazine - Hydrazine will be used as an oxygen scavenger
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in the steam generator. It will be discharged at 58 GINM

at a concentration of 0.01 ppm in the blowdown. This will

result in a diluted concentration of less than 1 x 10-6 ppm.

IV. Mormholine - Morpholine will be usced to control water and
steam pH. It will be discharged at 58 GFM via blowdovn

. from the steam generator at a concentration of 2 ppm in

~the blowdown. This will result in a diluted concentration

-of 0,0001 ppm,

V. Sodiwm Jiypochlorite - Chlorination of main condensers will
uée a 15 percent sodium hyﬁbéhlorito solution at a feedr.
,ratebof about 2.5'¢PM fo; one hour, 3. times per week.
Chémicél tests will be made at the discharge canal during
chlorination to ensure that.theféis:hargé linits of 0.5 ppm
residual chlérine are metﬂ Actual values Are expected

‘-to‘be gcnérally ieSs théﬁ O-i,PPm due tq thé fact that
only 1 condcnser-ié ch]orinatcd‘at a time aﬁd the chlorine-
dermand of the other condensgf circuiating watdr is approxi-

mateiy 1 ppm.

VI.. Yrisodium Phosphate - Trisodium phosphate wi{l be used
for internal treatment of thé stga% generators, It wili
.beldischarged at 58 GPM at a-concentration of 10 ppm
Na5;PO, in the blowdown. .This will result in a diluted °

concentration of 0,0007 ppu.

The Indian Point Station, as other power stations, has a wet

chemicals Lahoratary on dte mremiens LY s evsmdmaee wed 33 cohinao o R
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-tuxndustrlal practlce, the Wastes £rom thxs laboratory are emptied
ointo dralns whzch, after much dllutlon. enter the d;scharge canal.

,'The quantltles of chemlcals lnvolved are mlnute and the dllutlon

:factor.ln question is so enormous that the resultingrconcentrations.

from these chemicals in-the dischargexcaﬁal;are‘1e55jthén;tracegi...-

~ .and are considered inconsequential,

e 'sr:c'rton IV —'C‘ONCLU'-‘ION

Con rdxson is confldent that the discharge of the chemlcals_ s

ifreferrcd to ahove w;ll not ‘have any adverse cifects on fish llfeme‘ﬂl

‘»jAs notod above. all Lhe chemxcals Leferred to horein have been :

f&f[commonly dmschargod at the lndlcatcd concentratlons from power't

‘lp ants throughout tHL country for many year A Furthorworo, in thn:u_

'e'course of Unlt No.<1 oper tlon,gadverse.effects have~not.been

'_observed 1n the dlecharge canal These observatlons comblned thh

fthe low concentretlono of all Chemlcalb ln questlon and the 1nherent'q

7ubuffer3nq effect of the rlver water in the v1cin1ty of Indlan Poxnt
'ozndlcatc that there wxll be no undeelrable effects on the water

quallty of the Hudqon Rlver.

gDated° o :
o September 17, 1970

o

[

L

R

h

i



-178-

L ‘ - 38 - )
ﬁ :
i
;
f EXHIBIT A
: Amount : AmOuﬁt}
INDIAN POINT TEMPERATURE STUDIES _ - Authorized ’ ' Spent
.‘Aidén -~ Rudson River Hydraulic - $ 76,963.24 . § 76,963.24
Model No. I (1964-66) ‘ ‘ L
A7 e T~ . River Hydraulic ..90,000.00 86,323.86
LT T Ty (1967-69) ) S
R T A5 N Rchr Hydraulic ,230,000.00 230,033.18
- .Modedl No, III (1969-70) o . ' /'
QLM Hudisadiver Temperature ] : 75,000.00“- 49;657.70
' stuady (1TVY=-09) ' ‘
N.E. Biologists - Temperature Study 10,000.00 4,802.35
©° at I. P, oOutfall (1966) - . SR
§ N,ﬁ.?hiologiStS'-'Tempéracure Study- - 1,254.00 1,254;00
(To ts ¢ Crews) (1968) o
LoNLE odmiots - Temperature Study 8,318.16 8,318.16
T et xLP, Uuiiall (1967) ' : ' ‘ : :
LLTexn,  Znstycaents - Infrared Temp, - 24,300,00 ©24,300.00
Surveys at I.P. (1967-68) ‘ ' ' '
- Thomas Air Views - Aerial Surveys 3,842,00 - 3,842.00
at I.P. (1968) ‘ ~ S ‘
Hollman - Effects on H. River Ambient 1,296.70 1,296.70"

Temp. from I.P, Discharge (1965-66)

$ 520,974.10 $ 486,791.19
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APPENDIX E

Hudson River Policv Co"wwt‘cc*

Albert G. al*, Chairnan _
New York Stato Department of Environmental Consoervation

Lester G. ilacNamara**
New Jersev Dapartment of ConeelvatJOﬂ and Economic
DLVC]O“”“NL

Richard E. Griffith, Regional Dircctor
U. S. Burcau of Sport Fishceries & Wildlife
Bozston '

Ossl Norris

\
U. S. Rurcaeu of Commerxcial ]lshcr.cs*k*
Gloustaer, Mass,

Budson Rivery Technical Committee

Joseph A. Doccardy, Chairman : .
U. S. Bureau of Sport Fisheries & Wildlife

Paul E. Hamer - ]
New Jersev Lepartmbnt cf Conservation and Iconomic
Developnent v ' :

Kenneth L. Wich
New York -State Dc:drtmont of Environmental Lona(“va;lon

Paul R. Nichodls
U. S. Burcau of Comnercial Fisheries**#*

* In Junc 1967 the Connecticut State Board of Fisheries

and Game accepted an invitation to participate as
an adviser and active discusgant. Theodore Bampton
is preesently serving as the representative from the
Connecticut agcency.

**% Retired in 1970; Acting Director George Alpauch is
participating.

***  Octobcr 1970, avency shifted Lo U. &, hepartment
of Coinucreo.
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
INDIAN POINT STATION, UNIT #2

: Py T v , :
Statement of the Department of Environmental Conservation on
the "Environmental Report, Indian Foint Station, Unit No. 2"
fllcd by the Counsolidated Edison Company of New York, Inc.,\
U. S. AEC Docket No. 50-247 J

] 1

1

The Department ‘of Environmental Conservation- has reviewed the
"Envirommental Repoxt" (the Report) filed with the U. S. Atomic Energy
Commission by Consolidated Edison Company of New York, Inc. (Con EQ),
and has had benefit of a meetlng with regard to the Report on September 10,
1970 between representatives of Con EQ and staff representatives of the
N.Y. State Atomic Encrgy Council and subscquent meetings with the staff
representatives of the Council. :

. The Report filed by Con Ed is a bricf and general.discussion of -
several -aspects of the potential impact of Unit #2 on the environment .
rather than a single source of all available information on the environmental .
impact of Unit No. 2. '

The followxng is the, specific statemcnt of the Department on the
env1ronmental factors rnferred to in the Report. The statement is divided. =~ ..,
into two main categories: (1) Radiological Considerations, and (2) Non—radlologlcal
Considerations. A third section addresses ltself .to the format and content of

Environmental Reports in gun@ral.

RADIOLOGICAT, CONSIDERATTONS-
The Report indicates (on page 17) that "For the purpose of determining’ .
compliance with these regulations* Indian Point Units 1, 2 and 3 will be o
treated as a single facility." 1In light of this determination, our comments
relate at this time to the environmental. impact. of the comblned radloactlve
releases from the site of Units 1 and 2. : N

The Report states (on page 20) that equipment for processing radioactive
waste and administrativé procedures 'to control the release of radioactive
effluents will keep such releases as far below regulatory limits as "practicable".
As a specific example of the Company's program to reduce its activity discharged
to the enviromment to levels as’ low as practicable, Con Ed indicated in the -
meeting actions being taken to reduce the liquid radicactive effluent from
Unit No. 1l. Con Ed is installing an ion exchange system for. the secondary
loop boiler blowdown and is now making more extensive use of the liquid waste.-
evaporator. These changes should dignificantly reduce the Report's . (table on
page 18) estimated 36.95 curies per year of fission and corrosion products
other than tritium discharged to the Hudson 'River. .Liquid discharges as
reported by Con Ed to the Department for the period September 1969 through
February 1970 indicate the relecase of radioactivity other than tritium to be
approximately 10% of the amount released for the previous six months. .This .
lower releasc rate would give an anmual release of three curies per year for
Unit No. 1.. In the table on page 18 of the Report, Unit No. 2 is estimated
to have liquid effluents other than tritium that are less than one curie

per year.

*10 CFR 20
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The Statc rugloIOQLcal surveillance program has detdcted llanganese-54
in aguatic vegetation in 1968 and 196¢ and in fish sampled from the lower
Hudson River in the fall of 19G8. (s-134 and CS-137 were dctected in fish
and mud in 1%6 The foreégoing actions to be taken Ly Con Ed to reduce the
activity dis cnaracd frem Unit #1 should reduce the concentratlon of these
isotopss in the aquatic env110nment

The Department's Environmental Radiation Surveillance Network has:
‘not detected airborne particulate matter attributable to the stack dischaXces
from Indian Peint Unit No. 1., Since 1965, radioactive particulate concen-
trations measvred at two lecations near the recactor, have been similar to
concenteations weasured at other sites throughout the state. The particulate
activity detected is attributed to worldwide fallout and not to rcactor
operations. o

We understand from thc weeting with Con Ed that Unit Wo. 2 will be
provided with cguipment and Con Ed will implcient proccedures to eliminate
essentially all halogens and particulate material from the gascous effluent.

The Departmant fecls that the wmeasures indicated by Con Ed to control
the release of radioactive material should wminimize the rddlolocvca] 1mpgct
on the cnv1xonmcnt of the tvo units opcrating at th1° site.

This approach to the control ofiradioactive offluents is consistent
wilh the USARC's proposed amendments to 10CFR Parts 20 and 50 that emphasize
the Fedeoral Radiation Council - concept of kecping exposures to radiation as
low as practicable.  In this regard, to insure that operating procedures are
consistent with minimizing any radiological impact on the enviromnent, the
proposcd COperating License Technical speeifications should include limits
on the cffluont discharges thaL reflect this conccpt and the plant capabilitye

The following areas of potentlal env;ronmental impact were not
discussacd in the Report:

1. Transportation of irradiatcd fuel and o -
2. Emecrgency planning.

The State is continuing to work with Con.Ed in regard to cmergency
procedures rclated to the Indian Point site. The State was informad by-
Con EQ of the details of shipping the spent fuel from Unit No.. 1l prior to -
the initial shipment. Con Ed should identify ‘probable routes, mcthods,
frequency of shipments and ultimate disposition of  spent fuel ‘from Unit. No. 2.7
to permit cvaluation of the environmental aspects gf this factor.

NON-RADIOLOGICAL CONSIDERATIONS

We belicve Con Ed's discussion of the urban environment:in the Report -’
is a very pertinent consideration. The environmental impact of two alternatives
to a muclear plant, namnely, lack of power or additional fossil fueled capacity,
have a direct bearing on the acceptability of the Facility.
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As in the case of tadiological cons 1deraézon<, there are a humber of
arecas of potential non-radiological impact upon. :he environment which were ot
discussed or were mentioned only briefly in the %epo;t. These include:

1. Thermal discharges; and
2. Chemical dischdrges.

A discussion of these subjects with specific crosé-refcréhce-would
be of major assistance in the consideration of the environmental impact of
the Facility. Eo

An environmental report should cover thermal discharges to the ro-
ceiving body. The 1nclus10n of such information in the report should not \‘
prejudice the State's authority for regulatory control over industrial waste
discharges, anludlng thermal discharges. The Divison of Pure Waters, nov
i this Department; sucd .a construction pcrmit on tay 19, 1970 for a sub-
merged outfall. that could accomnodate the dis icharge from Units 1, 2 and 3.
Upon complcetion.of these facilities and receipt of application fxom Con Ed
to usc the submerged outfallfor Unit No. 1, the reqguest will be grantcd - as

evaluation has shown that there is reasonable assurance that the digcharye IR

will meet water guality standards. 7The operating permit will be based on:
using the submicrged outfall. To obtain an epecrating discharge pcrnlt for .
Unit No. 2, Con Ed must demonstrate by the operation of Unit No. 1 that the -
estuarine thernal criteria relating to limits and distribution of temperature
and the thermal standard relatlng to conditions non-injurious to fish life
will be satisficd. The approval for construction clearly indicates that

this approval cannot be construed as allowing’ opﬂratnon of the outfall
structurc at rated capacity. It is recognized that modifications may bc
necessary as additional operating data is developed.

In evaluating vallous arcas of env110nmcnta3 impact, one re atod arca
of concern has been identified. While vertical traveling screens and a watexr
intake velocity modulating system will be -installed at the site in an effort
to climinate extensive fish loss, it is not clear from data presented by the
applicant that the cooling water intake structure design will adequately pro-
tect fish and other aquatic organisms.

The problem of fish mortality at the site must be solved either by
the structural and operational modifications proposed by Con Ed in the Report,
or by such additional modlflcatlons as arc found necessary.

Discharges of non-radioactive wastes are mentioned on page 22 of the
Report. Con Ed should provide an estimate of the quantity and type of chemicals
expected to be relcased to the Hudson River. This will aid in the determlnatlon
that all nccessary State permits for industrial waste discharges have been
obtaincd.

By siting the plant facilities on the lower lying portion of -the site,
the aesthetic intrusion into the area has been minimized. The upper portion
of the site continues to support an 80-acre forest with a fresh water lake.

“Io3= - . R . ‘ [ I i

e e
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As the number of multi-unit sites incrcase (for example, Indian Point
and Nine Mile Point), the envirommental report for a particular facility should
include a summary for all facilities planncd or operational at the site .and
their combined environmental 1npact We also suggest that future environmental
reports include specific cross—reference to materials and data supporti.:: of -
statements made in the environmental report (This information is genc: ly.
presentced in greater- detail in other puollcly accessiblc dOCUﬂents, par. cularly’
the Preliminary and/or Final Safety Analysis Reports filed with tha U.S. Atomzc
Energy Comaission.) Nonetheleés, we would urge the USAEC to provide clearer
additional guidance to applicants for the preparation of ‘the .environmental -
report so that applicants may have a more definite understanding of the specific
environmental factors that should be discussed with particularity in these
reports.  We believe that these should include not only the environmental _
aspects of proper radiclogical protection froa-routine releascs and protection
against abnormal releases or cmergency situations, but also the envirommental
effects of thermal and other waste discharges to Lhe environment, cven though
such discharges, for regulatory purposcs, may not be within the jurisdiction
of the USALS.: For example, detailed information is reguired in the Environ-
mental Peasibility Report to be filed with thiz Department in accord with
the State luw, Rudes and Reqgulations, Part 723, Section 19. Although the EFR
is not required for Con Ed Unit No. 2, this type of information would have
facilitated tne rev1ew of the Report and ‘the cvaluatlon of the lmpact on thc
envlronﬂcnt :

We bellcvc the provision of greatcr detall in the env1ronnental repor
self and clear cross- referencing to .data available elsewhere will provide
.greater clarity and reduce the time and effort needad for comprehensive review

" by all parties concerned and will help to make evident that there exists, in
other rcadily available documenL a subqtdntlal amount of information and
data to support the general conclusxonal sLatcments ‘of the type contalned in

the env1ronnenta1 choxt : :

October 29, 1970

T™JC:xrl
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JOSEPH R, POTENZA, Assoc. ALP,

1

COMLUESIONEN

CHILF PLANNER

 Fovewber 9. 1970

Mr. Harold 1. Price

€
FIOLNS]
Director of Regulation 50047
. - N . " AR
U.S. Atomic Encrgy Comaission 50255
Washington, D. C. 20545
. . Re: Indian Point Nuclear Generating Station

Dear Mr. Price:

. The Consolidated ld;son Company of Ncw York, Inc., had advnscd us that you
have received a letter from the Department of Housing and Urban Devclopment
stating that the "Westchestoer Cowity Planning Agency' . shou)d ‘be contacted with
respact to the relationship of the planning of the nuclear. power generating - °
station at Indian Point (Units 1, 2,'and 3):in Vestchester County, New York to
overall county plannlng concepts. SRR : '

Thié j Lo adv1se you that thig - paltm ent is the 01r1c|a1 plannluo agency
f01 the County of Westchester. We have consulted with Con Edison on numerous
occasions over the years and have bcen ‘kept informed of the development at the
Indian Point site. The site is zoned for industrial uqe, and the use of this
site for nuclear powver generation is consistent with the over—all 1aud use and
development p]an of :the Department for Iestrhevter CounLy

- We note that Lhu present proceed:nn re]ates to Indian Point No. 2. Since
Unit No. ‘1 was already in existence at thlS site when Unit No, 2 was planned,
we belleve LhaL .proper p]annwno favored the Jocatlon of additional units at the
same site, 1nce the area was ulrcadv commit ted to 1ndustrlal use, aud since any
mod]flcatlons of developmcnt patterns in the immediate area because’ of ‘the pres-
ence of the'reactor, for nhatever reacons,havc already takcn place and the com-
munity has adJusted to ths new Jndustrlal us ’

'Maintenance of access-‘to tbe,Hudson'River.shoreAfor public recreational
purposes- has been encouraged by the Planning Department wherever possible. It
is our understanding that Consolidated Edison has provided and intends to pro-
vide such recreation areas on ou11able portions of lends owned as part of these
gencratlng facility locations. This pOlle is strongly cnd01ecd for its con-
sistency with both County and local planning objectives.

- ’/

Ny @ﬁ--&ﬁ-‘?$dﬁb—~f
Peter Q. Yschweiler

PQE:hw '- Commissioner fiec'd O Dir. ¢ Reg.
r‘\.{ia // //--'[/{

ce: Mr. Joseph C. Swidler, Chairma
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APPENDIX K

Consohdated Edison Company of New Yaork, Inc. November 12, 1970
A frving Place. News York, MY 10003
Telephone (212) 460-2819

Mr. Peter A. Morris, Director
Division of Reactor Licensing
Atomic Energy Commission
Washington, D. C. 20545

Re: Environmental Report for Indian Point 2
Docket No. 50-247

Dear Mr. Morris:

The Consolidated Edison Company of New York, Inc.
(Con Edison) would like to furnish you with the following
comments in response to the letters from Federal agencies

enclosed with your letter to me dated October 27, 1970.

1. Department of Housing and Urban Development

Con Edison welcomes the view expressed by the Depart-
ment of Housing and Urban Development that the electrical
needs of the New York Metropolitan area should not be met
with only fossil-fuel generating plants.

HUD expressed concern about the proximity of the
plant to populated areas and said that this matter "should
be discussed carefully before the license is approved."
Again, we agree that this matter should be discussed
and assure HUD that this has been done at the time of
the issuance of construction permits. Development of the
Indian Point site for nuclear power was based on a con-
clusion reached by Con Edison, and approved by the Atomic
Energy Commission and its Advisory Committee on Reactor
Safeguards, that nuclear power plants can be built at
this site without undue risk to the health and safety
of the public, This conclusion has been confirmed by
three Atomic Safety and Licensing Boards in connection
with the issuance of the construction permits for Indian
Point 1, 2 and 3 after public hearings, the last of which
was contested. ' 3 ’
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The ecological studies referred to by HUD are con-
tinuing, and Con Edison has not yet received final reports.
Con Edison is Keeping the cognizant Federal and State
agencies advised of progress on these reports.

We agree with HUD's comment that coordination with
local planning bodies is desirable. Con Edison cooperated
closely in planning with the Village of Buchanan, which.
has favored the construction of the plant. The Westchester
County Planning Board, the appropriate County agency, has
been consulted and kept advised of the developments at the
site.

The Hudson River Valley Commission was not in exist-
ence at the time of commencement of the construction of
Indian Point 2, It has been kept advised of developments
with respect to Indian Point 3.

The Tri-State Transportation Commission has not been
consulted, It is our understanding that this commission
is concerned with the transportation problems of New York,
New Jersey and Connecticut and has not been involved with
utility planning.

2. Departmént of Defense

The Department of Defense requested additional inform-
ation on the environmental monitoring program. The present
program, together with sampling frequency, is set forth in
the table annexed hereto as Appendix A. The sampling
frequency will be increased with the initial operation of
Indian Point 2, as described in the environmental monitoring
survey annexed hereto as Appendix B. We also call your
attention to the maps annexed as Appendices C and D which
indicate environmental sampling sites.
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The Department of Defense inquired about emissions
from service boilers. Indian Point 2 will have two
"package boilers” with steaming rates of 50,000 pounds/hour
each, to produce auxiliary service steam for plant startup
and service heating. The amount of combustion products
released per year resulting 'from the addition of these
boilers will be insignificant. Estimated emissions are
as follows:

Estimated Millions of Pounds of Pollutants Per Year
Based on 6500 Hour Operation Per Year
With #6 Fuel 0il

Item ' Quantity

Particulates . 0.012

'SOZ B - 0,332
~co S . =

A permit has been obtained from the New York State
Department of Health (now Department of Environmental
Conservation) to operate these boilers at Indian Point.

3. Depértment of Agriculture

We make no comment on the letter from the Depart-
ment of Agriculture.

4, Federal Power Commission

We agree with the conclusions expressed by the
Federal Power Commission and consider its comments an
excellent analysis of the problem of alternatives to
Indian Point 2.
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5. Department of Health, Education and Welfare

The Department of Health, Education and Welfare (HEW)
questioned the estimate of liquid radioactive discharges.
This estimate was based on the design criteria for the
plant. Until the plant operates, it is impossible to
state a number for the possible variance of the plant
from design criteria. The estimate is so low that ample
. margin exists for confidence that these discharges will be
“well within allowable limits. The current PWR.operating
experience confirms that liquid discharges, even if above
design criteria, are small percentages of maximum permissible
" concentrations. )
' '~ With respect to radloactlve waste treatment and holdup
systems, the final technical specification '‘and bases for Indian
- Point Unit No. 2 (specification 3.9 Effluent Release) contains
-the following commitment in regards to use of radioactive waste
treatment which was added subsequent to the HEW review:

"Plant equxpment shall be used in conjunction with
developed operating procedures to maintain surveil-
lance of radioactive gaseous and 11qu1d effluents
produced during normal reactor operations and
expected operational occurrences in an effort to
maintain radioactive releases to unrestricted areas
as: low as practlcable "

HEW suggested ‘that the gaseous waste holdup capacity
should bé expanded to 60 days minimum., The final technical
-spec1f1catlon required :a minimum of 20 days holdup in the
gas decay tanks, except for low radioactivity gaseous waste
resulting from operations associated with refueling and
startup. The design capacity of the tanks allows a 40 day
holdup based on design flow rates. ' Variation in those
rates may permit a longer holdup time. However, the 20 day
minimum required by the technical specifications results in
discharges that constitute a very small percentage of maximum
permissible concentrations. The construction of these tanks
was approved in connection with the issuance of the con-
struction permit. Expansion of the tanks would be extremely
difficult at this time, and we do not believe it is reasonable
to require such work.
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With respect to the site gaseous waste discharge limit,
a typographical error appeared in the equation for the allow-
able gaseous release rate from the Indian Point site as
first submitted to the AEC in the FSAR. Subsequent to the HEW
review, the error was corrected and the equation rewritten to
avoid misinterpretation. The correct equation is as follows:

(.2.(_) Qus -f—Gz-(—)zozé:lo
\Q /3 & (meg), Q/e ‘CE%E}
where: 1i refers to any radioisotope. ’
Q13 and Q,; are the release rates (Ci/sec) of any radio-
isotope i from Unit No. 1 and Unit No. 2 respectively.
(MPC) is in units of uCi/cc as listed in column 1,
Table II of Appendix B 10 CFR 20, except that for
isotopes of iodine and particulates with half lives
greater than 8 days, the values of (MPC) shall
be reduced by a factor of 700.

The above specification applies to the entire Indian
Point Site and will be modified to accommodate Unit No. 3 when
it is completed and in operation,

HEW commented on the environmental surveillance program.
TLD's (thermo-luminescent-dosimeters) are now employed to
measure gamma background at 1l points on the site boundary,
as indicated in Appendix C. This dosimetry has a minimum
sensitivity of 10 millirems per month. Gamma spectroscopy
of water is now performed where indicated by 'gross beta
measurements. When Indian Point 2 commences operation,
gamma spectroscopy of drinking water, Hudson River water
and lake water will be routinely performed under Programs
2 and 3 of the environgental monitoring survey annexed as
Appendix B. Tritium, H, measurements are currently made
on samples of drinking water,

Con Edison has already indicated that Indian Point
Units 1, 2, and 3 should be treated as a single facility
in establishing discharge limits. Nuclear Units 4 and 5
are not under review in this context.
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HEW commented on the gaseous releases from Indian
Point 1. Most of the gaseous radioactivity released from
the Indian Point 1 plant was due to the ventilation of the
containment. Small amounts of radioactive gasses collect
in containment due to leakage of primary coolant. - Since
it is not possible to process the containment atmosphere
through the gaseous radwaste system, these small amounts of
radioactivity are eventually released. Differences in
leakage rates, fuel defects, and many other factors could
result in the differences in releases between different
generating PWR's noted. These differences are in no way
due to failure to use the radwaste processing system at
Indian Point 1. It should be noted that while total
releases from Indian Point 1 are higher than from other
operating PWR's these releases are still well below 1%

"of the allowable amount.

6. Department of Interior

The Department of the Interior notes that it is
premature to conclude that Indian Point 2 will have
no significant adverse impact on the ecology of the
Hudson River. Con Edison agrees that it cannot be known
with absolute, 100% accuracy, that the plant will have
no significant adverse impact on the Hudson River until _
aftér the plant has operated and post-operational ecological
studies have'been conipleted., However, we believe that Con
Edison has approached this problem with due regard for the
protection of the environment, has conducted extensive
investigations and studies and is justified in its belief,
on the basis of the best evidence now available, that Unit
No. 2 will have no significant adverse impact on the
ecology of the Hudson River.,

The Department of the Interior requested information
on possible alternative measures and supplementary
facilities to alleviate the fish problems similar to
those experienced in the operation of Unit No, 1. This
matter is presently under review by the Fish Advisory |
Board referred to in the Environmental Report. Con Edison |
is doing everything possible to alleviate this problem and |
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feels that the interim and long range measures outlined
in the Environmental Report embody the best approach to

a final resolution of the problem incorporating the
latest design criteria gained both from actual operat-
ing plant experience and laboratory tests. Numerous
alternatives were considered, and as can be seen from

the scope of the recommended measures, cost was made
secondary to the solution of the problem. The concept
for a new intake structure described in the Environmental
Report is a very expensive alternative. '

The Department of the Interior requested information
on programs to monitor the effectiveness of waste controls,
thermal discharges and chemical releases. Radioactive
waste controls are monitored by the extensive environmental
monitoring program described in the Environmental Report,
and, in more detail, in the above response to the letter
of the Department of Defense and in Appendices A - D.

Programs have been established to monitor thermal
discharges. Instrumentation is available to measure the
thermal discharges in the -discharge canal and in the
‘'river. The thermal sensors ‘consist of 4 stations in the
river with 4 thermistors per station placed at different
water depths. Also, a thermistor is located in the dis-
charge canal. Temperatures are recorded every 30 minutes
on an Automated Environmental Systems unit. Aerial
overflights at a frequency of 6 per year at three different
ambient temperatures have been made in the past year and
‘are proposed as part of the ecology study for the coming
year.

Samples are taken from the discharge canal during every
chlorination procedure and analyzed for chlorine. Except
for a few non-routine discharges, chemical discharges other
than chlorine are not monitored, and the Company has never
been requested to monitor such discharges.

The Department of the Interior requested information
on river flows, Flow in the Hudson River at Indian Point
.is affected more by the tides than the run off of the
tributary water shed. The tidal flow at Indian Point is
approximately 150,000 cfs (68 million gpm: the fresh
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water runoff varies from 4000 cfs in August to 38,000 cfs
in April., The attached figurelshows the variation of the
tidal flow with location above the Battery and figure 2

. bresents the seasonal variation of the fresh water run off, -
The peak tidal flow past the plant will vary from 70 million
gpm in August to about 80 million gpm in April. This does
not suggest that all this volume rate of flow is available
for dilution possibilities, The dilution capability is
measured in terms of fresh water flow and the tidal and
salinity parameters. However, the significant factor in
terms of dilution in this region of the river is associated
with the tides and the resulting saline intrusion.

_ We agree with the Department of the Interior that,
during operation of the plant, problems could arise which
are not foreseen prior to construction of the plant. Con
Edison is legally required to comply with all applicable
- Federal and state laws and regulations concerning radio-
.active, ‘thermal and chemical wastes and will have to take
whatever measures may be required to correct unforeseen
problems which may, if not corrected result in a violation
of applicable laws and regulatlons, as they exist from
..tlme to tlme.

Sufficient flexibility exists in waste controls to ‘
-allow for the prevention of exceeding presently applicable
limits. We believe that all reasonable provisions exist
for later plant modifications, if necessary.

The Department of the Interior requested additional
information on the location of environmental monitoring
stations and the frequency of sampling. This information
is provided above in response to the letter of the Depart-
~ment of Defense, and the information is set forth in

Appendices A - D. ' ‘ '

Information concerning water quality standards
requested by the Department of the Interior has not been
included in the Environmental Report in view of the Atomic
Energy Commission's guidelines which provide that such . :
matters should not be discussed in the Environmental Report.
This is based on the view that,pursuant to the Water Quality
Act of 1970, water quality is subject to state control.
Water quality information has been furnished to the New York
State Department of Environmental Conservation in connection
with an application for the certificate required pursuant
to the Federal Water Pollution Control. Act, as amended by
the Water Quallty Act of 1970, This information appears

as Appendlx C to the comments of the New York State Atomic



110

120

o
o

o
o

MILES ABOVE BATTERY
[e2]
o

40

20

[

—194r - _ ‘

\’ A 1929 SURV.Y -OBSERVATIONS AT 15 DEPTH
\,x © 1932 SURVEY=IACAN SECTIONAL VALVES
( " . .' .
©
0 \
oy ) )
) >
.
g
) o
/ =
ee]
W
-1 >
o
(28]
<
N { ’
2]
Lt
! -
=
_ o
o o
l l ' \Ql\"):u‘o‘
0 100 300 . 400

200

_TIDAL FLOW IN THOUSAND CFS

...

140

120

100

80

60

- 40

- 20

0

JL]I'J]!I

R E RN

o

MEAN

{
SECTIONAL TIDAL

h
2"&*"

VELOCITY FT/SEC

/rlca(/@é_ 1,, )
) . HUDSON RIVER
T ' Y TIDAL FLOW AND VELOCITY

5




FLOW IN LOWER

HUDSON IN THOUSANDS CFS

PRen S T et S B .

-195-

FIGURE -2

-

FLOW IN LOWER
HUDSON RIVER

— lDlB-lQGA‘,. MONTHLY: AVERAGE FLOY
2722 1964 MONTHLY AVERAGE FLOV/

JAN | FEB | M

QUIRK, LA® ILER a6 M ATUSkY




~-196-

Energy Council transmitted to the AEC by letter dated
‘October 29, 1970.

The Department of the Interior refers to a "cata-
strophic accident” involving a breach of containment.
Con Edison believes that this accident should be ruled
out as impossible. This is the subject of the most
comprehensive and detailed considerations in the design
of a nuclear power plant and is subject to detailed
review by the Atomic Energy Commission and its Advisory
Committee on Reactor Safeguards. Numerous features are
included in the design of the plant to assure that this
type of accident cannot occur, even in the event of
simultaneous malfunctions of various types. We refer
to Section 14 of the Final Safety Analysis Report for
the detailed analysis that justifies this conclusion.

I am enclosing extra copies of this letter in case
you wish to forward them to the departments whlch sub-
mitted comments on the Environmental Report.,

Very truly yours,

william J. Cahill, Jr.
. Vice President
Enc. -

o) Gl



Media

I Fallout

2 Air Particu-
late and
Organic
lodide

.3 Reservoir -
Water

4 Hudson
River
Water
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Sampling

Type Frequency
Continuous Monthly
Continuous Weekly
at 1 CFM.
Grab Monthly *
Continuous Weekly

INDIAN POINT STATION ENVIRONMENTAL SURVEY

Method of
Collection

Open Pot type rain
collector

Two fixed mem- |
brane filters

{0.8 micron

size) preceding

a charcoal

filter

Continuous flow
regulated to fill

2 gallon contain-
ers. Representa-
tive sample taken
once a week and
containers emptied,

Locations

Point 1 and 15
miles south of
site at Eastview,

Points 1, 2, 3,
4 and 5,
tion off-site at

-points in Peekskill,

Buchanan,.and .

Verplanck for one -
week periods con-

secutively.

PointaA(;'. ‘7 ’
and 8

Hudson River in-
let pipe into the
plant, and at
plant discharge
canal, Points 9
and 10,

In addi-

Analysis

Minimum

_ Sensitivities

Gross beta and
tritium

Gross beta and.
gamma spec-_
trum

Same as 1

Same as ] and
tritium on

monthly com-

posite

1 picocurie per
liter for gross
beta - )

, 3000 picocuries

per liter for
tritium

0.1 picocuries per
cubic meter for
gross beta

. 2 picocuries per

cubic meter for
1-131

Same as |

Same as _vl‘

/"’/.’/ié’a.dl& A _ .

Measurement

Instrumentation Remarks

Measurements made -

48 hours after collec~ . """
tion to allow for~

decay of radon - oo
daughters . te -

Gas flow, windowless
proportional counter
for gross beta

Nuclear Measurement
Corp. - .
Type PC 3A

Type PC 11A
Type PC 11T

Measurements made
soon after collec-
tion and 48 hours
later to allow for
decay of radon
daughters

. Same as 1 for gross .
beta

Gamma spectrum with
3" x 3" Nal crystal
with 400 channel
analyzer

Radiation Instruments
Development Labora-

tories .
Model 3412 Gamma
Spectrometer
" Same as 1 Same a; ll
Sarpe as 1 -Same as 1 -
A-1
-y




10

11

12

Media

Lake Water
Well Water

Lake Aquatic
Vegetation

Hud adn River
Aquatic Vege-
tation

Hudson River
Bottom Sedi-
ment

Hudson River
Fish

Vegetation

Soil

Grab
Grab

Grab

Grab

Gfab

Catch

Grab

Grab

INDIAN POINT STATION ENVIRONMENTAL SURVEY

Sampling Method
Frequency Collection
Monthly 1 liter sample off-
shore '
Mon-thly From deep-well

Once each
in Spring,
Summer

. and Fall

Same as 7

Same as 7

Monthly ’

Same as.7

1 per year

pumps

Along the lake
shore

Along river shore

Same as 8

‘Same as 8

Grab samples -
with 100 fté
area

Grab samples
2" in diameter
by 2" deep

Locations Analysis
Points 11, 12 Same as 1
and 13
Points 6, 14 and Same as 1
Verplanck
Same as 5 Same as 2
Points 10, 15, 16,  Same as 2

17 & 22. At mouth

of discharge canal,
Peekskill Bay,
Tompkins Cove, off
Verplanck and at the
Lovett plant of Orange
and Rockland Utilities.

Same as 8 Same
Where available Same
near site
Points 6, 18, 19, Same
20 and 21
Same as 11 Same

as 2

as 2

as 2

as 2

Minimum
Sensitivities
Same as 1

Same as 1

1 picocurie per

‘gram for gross

beta

2 picocuries per
gram for I-131

Same as 7

Same as 7

Same as 7

Same as 7

Same as 7

Measurement

Instrumentation

Same as 1
Same as 1

Same as 2

Same'as 2

Same as 2

‘Same as 2

Samle as 2

Same .as 2

Remarks

Same as 1

Same as 1

. Dry weight for

spectrum soon after
collection, Sample
ashed and counted
48 hours after
collection for gross
beta

Same as 7

Mud dried for both
measurements

Sample ashed and -
counted 48 hours
after collection
for gross beta'and
gamma spectrum
taken

Soil dried for spec-
trum and measured
soon after collection.
Gross beta of dried
eo0il made 48 hours
after collection
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Sampling
Media Type Frequency

INDIAN POINT STATION ENVIRONMENTAL SURVEY

Method of
Collection

Locations

13 Direct Gamma Spot Read- Once a
inge year

14 Direct Gamma Continuous Monthly

Along principal
roads withina 5
mile radius of
plant

Selected loca-
tions in Buchanan,
Verplanck,
Montrose, Peek-
skill, and at a
number of points
on-gite at the
plant perimeter

Analysis

Minimum -
Sensitivities’

Gross gamma
background

Sameas 13

2.2 x 106 counts’
per minute in a
Cesium-137 field
of 1l mr/hr. Mini-
mum sgensitivity

1 ur/hr.

1 mr

Measurement
Instrumentation

Franklin Systems, Inc.

Model 15-2

Victoreen lonization
Chamber Model 239
0-10 mr

or
Film badges

or
TLD-Thermolumines -
cent dosimeters

A-3

Remarks

Instrument reads -
ings in counts per
minute measured
at approximately
1/10 mile intervals.
Readings converted
to microrem per
hour.



h.10

Appendix B
-200-
EMVIROHMENTAL MONITORING SURVEY

Applicability

Applies to routine testing of the plant environs.

ggjective

To establish a sampling schecdule which will recopnize changes in

radioactivity in the environs and assure that effluent releases

are kept as low as practicable and within allowable limits.

Specification

1.

Liquid Discharges

The survey for liquid discharges shall be conducted in

accordance with Table u4.10-1 as}épecified below:

a.

b,

If the gross beta-gamma activity of the .station re-

' leases to the river is less'thanil% of WPC during

the month- just ended, the'enVironmental survey shall

"be conducted in accordance withﬂ?rogram 1 for the

subsequent month.

"If the grcssibeté-:ammafacfivity of the staticn

reieases tQ‘thé riveriis greater than 1% of:MPC

buf less than 10% of MPC during the . month fgsf
ended, the environmental survey shall be conducted
in accordance with Program 2 for the suhéequent |
monfh."lf thé samplcs'taken under Pfogram 2 do not
indicate any significant. increase in environmental
radioacti?ity, the survey shall revert to Program 1.
1f the pross beta-, amna activity of the station
rcleases to the river is greater than 10% of MpcC
during the month just anded, the cenvirenrental

survey chall Le conducted in accordance with
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Program 3 for the subscquent month., I the samples N

taken under Program do not indicate any significant
incrcase in environmeﬂtal radioactivity, the survey
shall revert to Program 2.

Irrespective of release levels, cnce each year the
survey shall be taken undecr Program 3 for a 3

month continuous period.

2. Gaseous Discharges

The survey for the gaseous discharges shall be conducted in

accordance with Table 4.10-2 as specified below:

a'

Co

"rate as specified in Farag

If the average release rate from the plant vent is
less than 1% if the annual:éllowable release rate as

specified in Paragraph 3.9-Cl during the month fﬁst

-ended, the environmental. survey shall be conducted in

accordance with Program 1 for the subsequent month.

_If the average release rate frbm:the plant vent is greater

than 1% but less than lO%;of fhe_ann@al allowable release
_;raph 3.4-C1 during the month
juét ended{vtﬁe eﬁvirbhmentéi sﬁrvey shall be Conduéted-
in accordance with Préqram 2 for the spbsequent month.
If‘the sanples taken under Program 2 do not- indicate

any significant increase in environméntal radioactivity,
the survey shdll revert to Program 1.

If the averace release rate from the plant vent is
greater than 10% of the annual allowable release rate

as specified in Paragraph 3.:-Cl during the month just
ended, che environmenta! survev shall be conducted in
accord.ance with Propram 3 for the cubsequent month,

T the samplen talen nncorn Pradseran 3 do not indicate
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c. «any significant increase in environmental radioactivity,
the survey shall revert to Prosram 2.

d. {rreépective of relcase levels, once each year the survey
shall be taken under Program 3 for a 3 month continuous
period.

Basis

rograms for monitoring the adjacént areca of the Hudson River will

be conducted by'the Consolidated Edison Company, by the Mew York

State Department of Health, and by the New York University

Institute of Environmental Medicine. ‘he New York State program

includes measurement of samples of air, water, milk and wildlife.

The New York University Medical Center research program inciudes

‘fhe biology of thcﬂﬂudéon_Rivep, the distribution and‘abUndance

of fish in the river, pesticides and radio-ecological studies.

A nineteen month study whcili began in June, 1969, is being con-
:ducted by éaytheon for the Hudson River Poiicy Comnmittee. Theﬁ
Cdmmitfce:cénsists of thé_Ncw York State ConserVafion Department,
‘the lew Jersey Department of Conversation and Fconomic Development,
the U. s, Burcauvof Sport Fisheries and %Wildlife, the U. S. Burecau
~of Commefcial Fisheties;‘mnd the Connectigut Conservation Depaft—
ment. .ihe.objectivés)of theustudy.are; (1) to determine . the
seasonal-distfibutipn of fish and key organisns within and
outside of the arcas to-bc cxposed to the ﬂqntod and otherwise
altered dischdrne form Units 1, 2, ‘md 3; (2) to determine the

. a e o : ’
effects of temperature rise and chemical @ddjiiveﬂ on the‘survival

and. Lehavior of scrcenable and non-scerecnable fich and orpaniams

in the arca; (2) to cataloy physical and chemical characteristices
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of the estuary often associated with observed changes in the biota:
i.e., temperature, salinity, conductivity, dissolved and suspended

solids, dissolved oxypen, and physical alternations.

The various studies mentioned above include measurements of radio-
activity in fresh water, river water, river sediments, fish, milk,
aquatic vegetation, soil, ‘and air in the Vicinity;éf'the Indian
Point Station. A t
The environmental monitoring program conducted by the Consolida{ed'
Edison Company will supply sufficient data .to determine fhe’cdmbli;
ance of the Indian Point Station with the requirements of lOCFR?O.

The schedules for liquid and gaseous discharges will insure that

changes in the environmental radicactivity will be detected.

+1though the design of the proposed facility and.administratiQQ
controls will be such that gaseous‘énd liquid effluents will be
released in'accordahCe with the requirements of 10CFR20, thé”_
enyironmentél mohitoring program of the Consolidated Edison
Company provides a redundant mcans of insuring that the operation
of the proposed facilityfdoesvnot pose any undue risk *c the.
health ana safety of the Public. The Mew York_Staté and Mew York

University programs . provide an indepencent means of verifying

the proposed facilities compliance with 10CIR20.




~Table 4.10-1

Environmental Monitoring Survey - Ligquid Discharges+

e Procrams ﬁ; S
E : I _ - < . 3
No.: of Samples/ Collection _ Collection Collection
Media of Sample Collection Freguency Analysis* Frequency Analysis® Frequency Analysis
Hudsen Piver 2 W' GBG T GBG D 353G
Jater 1 o MC . T GSA GSA
o MC - T MC RA
, o T
Hudsen Piver 15 " SSF GBG ' MDGS GBG MDGS GBS
chcuetic ’ ' o GSA GSA
Vesctation RA
Hudsen River 5 | ssF GBG ‘M GBG N 23,
Hottem S ‘ : - GSA G3A 8
Tedimcnt . S o ‘ rRA T
Eudscn River . 1 M | GBG ™ Ge - . W 53¢
Fish L I GSA GSA
‘ . RA

- Yiemenclature

be taken whenever biolopicaliy available..
nt sen51t1v1ty 'sh4ll be those glven 1n PSAR Table ll ll l.

fer Sample Frequency

. .- "eekly :

T - uwice Veekly

Iy - Daily

IS - llonthly

MC - Monthly Composite

e - Twice Yonthly .

SST - Once each in Spring, Summer and Fall ' o A

MIES - nthly During the Growing Season o o o,

“omenclature for Analysis

e - Bross Deta-Gamna GSA - Samm Sbectrometer Analysxs T . - Tritium
- Talisastes?i-al Analvsis to 6ntc“an¢ biologically important isotopes.



Table 4.10-2

g
H
;
!
L

Environmental- Monitoring Survey - Gaseous Dischargest
PROGRAMS ’ N
. | 2 3 %
No. of Samples/ Collection _ Collection Collection B
edia cof Sample Collection Frequency . Analysis* Frequency Analysis** Frequency - Analvsis *

Fallout 2 | M .7 GBG M GBG ™ GRS
e NN DL T . RN . . T* MC p_A
' ' T*

rticulate 9 ... MW . ... . GBG - TW GBG ; ™ ecles
=nic . ’ A ' Gsa . - GSA - GSA
‘ o RA
inking Yater 3 M GBG' . TM = GBG W ¥ GBGR
Supplies _ ‘ : L T 4 Gsa ; GSAw
MC T PA

r & 6 M - GBG ™ GBG W  GsG
ter . . » GSa : . Gsa
. | MC ST - RA

¥

@ 0
'3

3 5 . SSF GBG . MDGS - GBG . mMDGS  GEG
8 : | IR | Gsa o GSA
t1i . Coe

t
IV

s
ROT

Soil . I GBG M GBG - M GBG
e RA

mmlv‘

Blrect Gamma .. .. ..o - T LN L s S : TR
(Spot Readings) ' .180- : A ,GGB " ""MSL ... ... GGB . WSL . . .GGB



‘(Continued) & .

PROGRAMS .

: No. of Samples/ Collection . — Collection | Collection
;Medig'of Sample Collection - Frequency Analysis* Frequency . Analysis** Freouency Analvy
Direct Gamma =~~~ 15 M. - GGB Y GGB W GGB

- (Peripheral s L . -

Monitoring) ¢

Milk . 1 M G3G
‘ ' GSA
R RA
o
o
T

_ *samples will be taken whenever biologically a&ailable.

*Tritium analysis will be performed provided sufficient wet deposition occurs.

**Minimum equipment'sensitivities shall be tﬁosgdgiven.in FSAR Table

li . ll}-.fl
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=\Tablcfu.10—2 (COntihued)

Fnvironmental Monitoring Survev - Gaseous Discharge

Homenclature for Sample Trequency

M

™
W

TW
MC
A
SSF
MDGS
MSL

WSL

ﬂonfhly
Twice Monthly

Weekly':

Twice Weekly

Monthly Composite

Annually - L
Once each in Sprlng,_ jummer and Fall
onthly During the Frowing Season
ronthly at Selected. Locations

Weekly at Selected Locations

Nomenclature for Analysis

GBG
GSA
RA
T
GGB

Gross Beta- Gamna . S

amma Spectrometer fnalysxs '
radiochemical Analygls to cetermlne blolovlcally
isotopes C - P

CTritium, . N S T

Gross Gamna Background o '

iﬁpqpﬁant
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. Appendix €

2 TLD'S LOCATED

i,f\‘?-f/‘-, '
i ‘>V:
!/’.‘,{'rs e

Y

B TLD's
. LOCATED AT
CROSSING TOWER

THERMOLUMINESCENT DOSIMETER LOCATiONS
e e et

- SCALE PLOT PLAN OF THE SITE
SHOWING LOCATION OF THE FACILITY
INDIAN POINT STATION

BUCHANAN,N.Y.
SCALE teert=—t—a-% =
APRN. 1967
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APPENDIX L

' CHRONOLOGY - ENVIRONMENTAL DATA

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2

DOCKET NO. 50-247

5/7/70 AEC letter requesting environmental data pursuant to
the provisions of the National Environmental Policy-
Act of 1969.

8/6/70 Applicant's environmental report submitted.

8/17/70 Copies of applicant's environmental repdrt sent to

the Governor of New York, the Council on Environ-
mental Quality, and the Federal Agenc1es requesting

comments .

8/25/70 - Notice of availability of applicant's environmental
report published in the Federal Reglster (35, F.R.
10530).

9/14/70 - | : - Comments from Department of Housing and Urban

Development (HUD).

9/17/70 - Comments from the Department of Defense (DOD).
©9/24/70 - Comments from the Federal Power Commission.
10/5/70 - Comments from Department of Health, Educatlon, -

and Welfare (HEW).

10/9/70 Comments for U. S. Department of the Interior (DOI).

10/19/70 ' AEC letter to Dept. of Transportation and Dept.
of Commerce advising that since no comments have
been received from the respective agencies, it is
presumed that no comments are forthcoming, and AEC
is proceeding with the preparation of a detailed
environmental statement.




10/27/70

10/29/70

11/9/70

11/12/70:

11/13/70
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AEC letter to Consolidated Edison Company transmitting
comments from DOD, DOI, HUD, HEW, FPC,-and DA.

Comments received from the New York State Atomic
Energy Council and- the New York State Department

of Environmental Conservation.

Comments received from Westchester County Deﬁarﬁment
of Planning.

Letter from Consolidated Edison Company to AEC”in"

.response to the comments of DOD, DOI, HUD, HEW;-
"FPC, and DA.

R A
. I

AEC letter to Consolidated Edison Company: trans- .-
mitting the comments received from the New York

‘State Atomic Energy Council and New York State

Department of Environmental Conservation. . S
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APPENDIX M

3.9 EFFLUENT RELEASE

"Applicability

Applies to the felease of radioactive liquids and gases from the plant.

Objective

To define the conditions for release of radioactive wastes to the circulating
water dlscharge and to the plant vent to assure .that. any radioactive material
released is kept as low as practicable and, in any event within the limits

" of 10CFR20.

Specification

A, General

1. 1t ls expeeted that releaeee of radioactiye material ih effluents
will be;kept4at small fractions of the limits specified in 20.106
of 10CFR20. At the same time the licensee is permitted the
flexibility of operation, compatible with considerations of health
and safety, to assure that the Public is provided a dependable
source of power even under unusual operating conditions which may

' temporar1ly result in releases higher than such small fractions,

but still within limits spec1fied in 20.106 of 10CFR20. It is
expected : that in using this operational flexibility under unusual
operating conditions the licensee will exer; his best efforts to

keep levels of radioactive material in effluents as low as practicable.

2. Plant'equipment shall be used in conjuction with developed operating
procedures- to maintain surveillance of radioactive gaseous and
liquid effluents produced during normal reactor operations and

expected operational occurences in an effort to maintain radioactive

releases to unrestricted areas as low as practicable.

3. A report shall be submitted to the Commission at the end of each

six-months' period of operation as required under Specification
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6.6.4. If quantities of radioactive material released during the
reporting period are unusual for normal reactor operations,

including expected operationalyoccurences, the report shall

~cover this specifically. On the basis of such.reports and

vany additional information the Commission may obtain from

the licensee or others, the Commission may from time to time
require the licensee to take such action as the Commission

deems appropriate. |

Liquid Effluents

The maximum release rate of radioactive liquid effluents from

the site shall be such that the concentration of radionuclides

in the circulating water discharge does not exceed the 1imits

M; specified in 10CFR20, Appendix B, for unrestricted areas.

Prior to release of radioactive effluents, a sample shall be

taken, and analyzed to provide the data necessary to assure

compliance with B.(1) above.

During release of radioactive liquid effluents, at least one

condenser circulating water pump shall be in operation.

During release of radioactive liquid effluents, the gross'

-activity liquid discharge monitor shall be in operation, except

that the monitor may be out-of-service for 48 hours, provided
that a sample shall be taken during release of each batch of
discharge line effluent and analyzed.

Gaseous Effluents

o ‘1_.;

The maximum release rate of gaseous effluents for the site shall
- be limited as followsr

Q 1 Z omc) + Q 2 Z omc) £1.0. ..




' (%)1 and G—)z are the meterological" dispersion coefflcients (Sec/m )

-214~

where:

i refers to any radioisotope

Qli is the release rate (Ci/sec) of" any radioisotope i from
Unit No. 1.

Q21 is the release rate (Ci/sec) of any radioisotope i from
Unit No. 2

(MPC)i in units of "yCi/cc as listed in Column 1, Table II of
Appendix B lOCFRZO except that for isotopes of iodine and

- particulates with half lives greater than 8 days, the values

of (MPC) shall be reduced by a factor of 700.

-for Units No. 1 and No. 2 respectively at the site relea51ng

the effluent from the plant vent, air ejector discharge, and

blowdown tank vent when appllcable.

X
(Q)

X
&

L= 5.88 x 1077 sec/m’

5 = 2.5 x 10-§'Sec/m3

Prior to release of gaseous effluehts, the contents of the gas

holdup tank shall be sampled and analyzed to provide the'necessary

data to assure compliance with Specifications 3.9.C.1 and 3.9.C.2,

above,

* During release of gaseous effluent to the plant vent, the fellowingd:

conditions shall be met:

At least one auxiliary building exhaust fan shall .be in-opetation;

The piant vent menitor shall be in operation,and;the ventvhalogen
particulate monitor shall be in.dperation except that the4plantivent
monitor may be out-of-service for 48 hours. Should the veﬁt
monitor fail immediate action to stop gas decay tank releaseA

will be made.

3.9-3
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4. The inventory of noble gases in any gas tank shall not exceed
16, 500 curies of equivalent Xe-133.

5. Gaseous waste in the gas decay tank shall have as a mininum
20 days of decay time except for low radioactivity gaseous
waste resulting from purge and fill operations associated with

refueling and reactor startup.

6. During power operation the air ejector discharge monitor may
be inoperable for 48 hours. When the monitor is inoperable
ssmples shall be taken frém'the air ejector discharge and
analyzed for gfoss'activiﬁy on a daily basis, except when there
is indication of primary to secondary leakage the sample shall

be taken and analyzed for gross activity once per shift.

7. During the first indication of primary to secondary leakage,
a determination of the partition factor for thé blowdown tank
shall be made. Whenever there is indication of primary to
secondary leakage and any steam generator is being blown
down, the blowdown line monitor shall be operable,bexcept
that it may be inoperable for 48 hours provided saﬁples shall
be taken once per chift of the blowdown effluent and analyzed

‘for gross activity.
Basis

Liquid wastes from the radioactive Waste Disposal System are diluted in

~ the Circulating Water System discharge prior to release to the river.(l)
With all six pumps operating, the rated capacity of the Circulating Water
System is 840,000 gpm. Operation of one ciréulating water pump reduces

the nominal flow rate of about 20%. The actual circulating water flow
under various operating conditions will be calculated from the head
differential across the pumps and the manufacturer's head-capacity curves.
The concentrations in thelcirguxgting waterAdischarge will be calculated
from the measured'concentration in the waste condensate tank, the flow rate

of the waste condensate pumps, and the flow in the Circulating Water System.
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Tt ia expected that the Plant Operatlng Procedurcs will allow relcascs of
radioactive material and effluents to be small fractions of the limits specified
in 10CFR20.and it is expected that the actual liquid release rates will

result in a concentration in the circulating water discharge of less than

1/10 MPC. Thus, discharge of liquid wastes at the specified concentrations
will not result in significant exposure to members of the Public as a result

of consumption of drinking water from the river, even if the effects of

potable water treatment systems on reducing radioactive concentration of

the water supply is neglected.

Buildup of long-lived radioisotopes in the river and reconcentration by
aquatic organisms in the human food chain has also been considered. Using
conservatively high estimates of reconcentration of radioisotopes.in. fish
and of human consumption of fish, it is concluded that the release of liquid
wastes may equal the 10CFR20 guidelines without causing any identificable
problems. While some species of rooted vegetation, and filter feeding
molluscs, concentrate some of the radioactive components of a reactor
effluent in the Hudson, none of these species are used for human or animal
consumption. Fish, on the other hand, while poss@ble sources of food, do
not demonstrate accumulation of the nuclides in question. For both maganese
and cobalt there is a natural barrier to absorption in the gut of fish which
restricts ﬁheir uptake of these elements, In fact, much of the reported
concentration of the radio elements may be located only in undigested

gut residues rather than in the fish flesh which may be consumed. Hence,
the potential contamination of diet from this source is-miniscule.(4) This
will be continually monitored by the environmental surveillance program (as
definid)in Specification 4.10).  However, because of the flow in the Hudson
2

River , 1t is not anticipated that any appreciable reconcentration will occur.
Prior to release to the atmosphere, gaseous wastes from the radioactive Waste
Disposal System are mixed in the plant vent with the flow from at least one

of two auxiliary building exhaust fans. Further dilution then occurs in the -
atmosphere. v

'gﬁe formula prescribed in Specification 3.9.C.1 takes into account combined

" releases from the site, and assures that at any point on or beyond the site

boundary the requirements of 10CFR20 will be satisfied. Atmospheric dilution

RE~Ig
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ggis;takenninto account with the x/Q‘s for Indian Point Units No. 1 and

No. 2 being based on the worst combination of sector yearly average
meteorology and sector distance to the site boundary. For Indian
Point Unit No.. 1 alone, the value of x/Q of 5.88 x 10~ 7
result in just achieving 10CFR20 limits at .the site boundary. For Indian
Point Unit No. 2 alone, the value of x/Q of '2.05 x 10"'5 sec/m3 would
result in just achieving 10CFR20 limits at the site boundary, The combined

formula in Specification 3.9.C.1, ho&ever, would require the release rates

Sec/m3 would

- for any radioisotope,'Q1i and QZi’ to be limited for consideration of joint

releases being limited to 10CFR20 from the site.

Restricting the maximum inventory of noble gases in any gas or liquid
tank to 16, 500 curies equivalent Xe-133 (or 15% of the total maximum Reactor
Coolant System inventory), will result- in a total off-site exposure of
less than 0.5 rem for . complete release of the. noble gas -activity stored
in the tenk.(3) :

References -

(1) FSAR Section 10.2. 4

(2) FSAR Section 2 5
(3) -~ FSAR Section 14.2.3 A
(4). ,Development of a biological monitoring system and pesticide residues

_in the lower Hudson River., - M. Eisenbud and G. P. chells - Institute.
. of Environmental Medicine New York University Medical Center - October‘

10, 1969.
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