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State of New York

HIOMIC ENEAGY COUNCIL

Department of Commerce -
. 112 State Stréet -

'.Albany,N Y. 12207 - ' "Reg'ulatoryf‘ o File Cy

~ ‘october 29, 1970

" Mr. Harold L ‘Price , R
Director of Regulation . . |
U.. S. Atomic Energy Comm1s51on ‘
iWashlngton. 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 Unlt

. The specific comments of the Counc1l in regard o
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
Vrev1ew is attached for your 1nformation. ‘

f

: ' A separate statement by the New York State De-f
partment of Environmental Conservatlon 1s 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

‘mlnlmal 1mpact ‘upon the env1ronment

‘Cordlally,. f o
Veat I z/%sz2v~/

o - : , Neal L. Moylan
Enc o Chalrman ~

ccs. Members of the New York State Atomic Energy Counc1l
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 CONSOLIDATED EDISON COMPANY OF NEW YORK, INC. -
- INDIAN POINT STATION, UNIT NO. 2

Comments by:the New.York State AtOmlc'Fnergy Counc1l'onj_;‘
~ the "Environmental Report, Indian-Point Station, Unit.

‘No. 2" filed by the iConsolidated. Eidson Company of New
_York Inc., U. S. AEb Docket No. 50 247 S :

The New_York Statje Atomlc Energy Council has reviéewed the
"Environmental Report"” (the Report) filed with the U. S. " Atomic
Energy Comm1551on by Consolidated Edison Company of New York,
Inc. (Con. Ed4), and has had" ‘benefit of 'a meeting with regard to

‘the Report on September 10, 1970 between representatlves of" Con

hd and staff representatlves of Council members.

The Report flled by Con Ed is a brlef and general- dlSCuSSlOn
of several. aspects of the potential impact of Indian- P01nt Station
Unit No. 2 on the env1ronment rather than a 51ngle source of all
avallablc information on the env1ronmental 1mpatt of Unit No. 2.

For this .reason, the:.information considered by the Counc1l ln its

‘review of the Report has not béen llmlted to that contained in the

Repor* itself, but ‘has also been based on the background and. knowledge

~ of New York State. agenc1es concernlng the Indian Point: sxte, both

for existing facilities and . those under construction. This back-
ground lncludes a familiarity with the documentary materlals ,
relating to radiological. safety considerations 1nvolved in the U. S.
Atomic Energy Commission's licensing activities. concernlng the . ¢
fa01llt1e ‘at Indian Point over the past decade. -Appendix A lists
many -of the pertlnent background documents relatlng to the Indian . .
P01nt site in llght of which the Counc1l has reviewed the Report.
In addition, at the request of the Council's staff, Con Ed sub— '

- mitted supplemental information contained in a letter dated )

September 24, 1970 and. a report entitled "Effect of Indlan P01nt

‘Facility on Water Quallty of ‘the ‘Hudson: River, " copies of- whlch

are attached as Appendlces B and C, respectlvely.'

The State is famlllar w1th the Indlan P01nt 51Le 51nce it
has been actlvely involved in environmental evaluations in relation .
to preoperatlonal and operational act1v1t1es of Indian Point Statlon '

Unit No.'l. A number of these studies have been underway for at

least ten years. This type of first-hand evaluatlon has. brought _
about a familiarity with the site which provldes an effective base -
line for evaluating the expected env1ronmental impact from the
operation of Indlan P01nt Station Unlt No.‘2,

The Atomlc Energy Counc1l of the State of New York’ feels"

that the U. S. Atomic Energy Commission should proceed w1th its

plans relatlng to licensing Conso]rdated Edison Company of New
York, Inc. to operate Indian. P01nt Station Unlt No. 2.
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o _ The followlng are the specrflc comments the Counc1l ‘has on .
the environmental. factors referred to in the Report. They are Co i
'grouped into two main: categorles-v (1) Radiological. Consmderatlons,ﬂ ' ﬁf
‘and (2) Non-radiological Considerations.. A third section addresses = 7
1tse1f to the format and content of Env1ronmental Reports in. general .

RADIOLOGICAL CONSIDERATIONS o

The Report states that equlpment for proce551ng radloactlve

-waste and admlnlstratlve procedures to cébntrol 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 enV1ornment to -
levels as low as practicable, Con Ed indicated in the meetlng ‘that
to reduce the liquid radioactive effluent from Unit No. 1,'1t plans-.
to install ion exchange equlpment for the secondary loop b01leri
blowdown and to make more: extensrve use. of the llquld radloactlve.
.waste evaporator.

We understand from the meetlng w1th Con Ed that Unlt No. 2
w1ll be’ provided with equipment and Con Ed will 1mplement procedures
~to eliminate essentially all halogens and partlculate materlal from
the gaseous effluent L L A , o : S

To insure: that operatlng procedures are cons1stent w1th :
minimizing any. radlologlcal impact on. the environment,. the State. JS 3
reviewing and will make recommendations to the U.. S. AEC on the .. :
Technical Spec1f1catlons to. be 1nc1uded in the. proposed operatlng .
.llcense. S - :

. _ The Report 1nd1cates that the releases of radloactlve :
materials to both.the" atmosphere and to the Hudson River are: expected
to be small percentages of the regulatory limits. The. publlshed
reports ‘of the State" concerning findings in connectlon with. the
operatlon of Indian Point Station Unit No. 1 for the period 1965
through 1968 ‘imdicate that the levels of activity in air near the g
‘Indian Point site show no detectable off—srte releases from Indlan
" Point. Analysis by the State of water samples collected from the .
lower Hudson River for the same period have detected no radroactrvxty )
from Indlan Point Unlt No. 1. :

- Analyses of aquatic vegetation. and fish have revealed a
}detectable lncrease in manganese-54. The State's analy515 has
been confirmed by studles nmade by New York University Center's.
Institute for Environmental Medicine. Apparently certain species
.of algae and aquatic vegetation tend to reconcentrate manganese.
‘Evaluations are continuing even though there is no. public health
,srgnlflcance assoc1ated w1th the present levels that have been
'observcd '
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Although trandpottation of irradiated fuel and emergency
planning were not discussed in the Report, we are aware that much .
vmaterlal has been- presented in these areas through the Prellmlnary
and" Final Safety AnaIYSlS Reports and dlscuSSlons with State rep—n
resentatives, and that transportatlon is ‘subject to separate licenses.
In addition, these matters have, of course, been satlsfactorlly
dealt with as to Unit No. 1 and irradiated fuel has been routinely
'txansported from the sitd. Neverthcless, a llmlted discussion of.

" these subjects with specific cross references to the available

information would be of major assistance in the cons1derat10n of
' the env1ronmental 1mpact of the Facility.

NON—RADIOLOGICAL CONSIDERATIONS

We wish to reflect the very actlve role played by - the

' State of New York to assure that the dlscharqe of condenser cool-

1ng water from the Indian Point nuclear: generatlng ‘units does not
impair the environment of the Hudson estuary. A permit author121ng

© the dlscharge of coollng water from Indian Point Station Unlt No..l
was -first 1ssued by the State on August 1, 1961. This permit was’
superseded by a permlt dated August 22, 1966 Wthh was based in part
on- operating experience during the. first five years. After additional
careful and close review, on May 19, 1970 the State issued .a con-
structlon permit for Aimproved and cxpanded thermal dlschargc facilities
: whlch are intended to satlsiy State requlremcnts ‘with. respect to ;
three units at Indlan Point.. The Department of Env1ronmenta1 Con-=
servation wrll carefully review -the constriction 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 facdilities 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'dlscharge facilities, lncludlng the performance of very
=substant1al research and englneerlng

Over half a mllllon dollars have been spent. on mathematlcal
and phy51cal hydrological models; and numerous on- s1te'temperature'
studies and 1nfrared surveys have been conducted which have led to
the design of: these outfall structures. State permits have been

-fwrltten so that steps can be taken to restrict the use of facilities

-untll operatlonal results clearly establish that these fac111t1es
w1ll perform in accordance with their desrgned objectlves.
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Permits 1soued to datc authorize the constructnon of an effluent
‘channel and diffusers designed to handle the cooling water requlre—
ments of three units; however, these authorizations clearly indicate’
that constructlon approval may not be construed as allowing the
operation of such structures at their rated capacity. It is rec—"
ognlzed that modlflcatlons may be necessary as additional operatlng
data 1s developed : .

In”evaluatingnvarious areas of envirdnmental impact, one -
related area of concern has beéen identified. While vertical
traveling screens and a water intake velocity modulating system
will be installed at the site in. an effort to eliminate’ exten51ve
fish loss, it is not clear from data presented by the applicant °
that the cooling water intake structure desxgn will completely
.protect flsh and other aquatlc organisnms.

, 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 f
Englneer., This task force will concentrate and coordinate the
Company s efforts to implement- Plans. and. studies relating to flSh
protectlon In addltlon, an. Indlan Point Fish Adv1sory Board of
expert biologists and engineers has been convened to provide’ adv1ce
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 adv1sory board has been attached for your 1nformat10n as ’
Appendlx D. :

Special. ccologrcal StudlCS undcr the dlrectlon of the Hudson

Rlver Policy.Committee and Technical Committee have been undcrtaken

in the Indian Point area.  These. committees are made up of -repre-~
sentatives from State and Federal conservation agencies. A list .
of Present_ commlttee members is attached for your information as
Appendlx E. The actual ,study being guided by the committees is
belng carried out by Raytheon Company, and it covers a period of
19 months and is funded at $595 OOO

The amount of: attentlon and level of- effort belng given to
this area of enV1ronmental concern is expected to 1dent1fy p0351ble
mechanisms for . minimizing the 1mpact of. plant operatlon on fish '
“and aquatic life. : :

The env1ronmental report of Consolldated Edison 1nd1cates

the nearest historical landmarks are St.: Peter's Church and Cemetery

in Verplanck, and St. Mary's Cemetery. Our effort to identify areas
of'historical‘Significance revealed that there were at least 17
historical locations included in a prellmlnary inventory undertaken
by the Hudson Rlver Valley Commission and entitled "Historic -
Resources of the Hudson." They varied from historic houses in the
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'&an of Peekskill to’ Lent's cove, which is right adjacent to
Indian Point ang is whete. the British landed for their raijq on ,
Peekskill in 1777. We were unable to determine that the historjic

. significance of any of these landmarks would be diminished ip any
‘way by the Operation of' Indian Point ynit No6. 2. L

minimiZe’the'intrusion of this plant. 1p accordance wi th the .
P suggestions of the Hudson River Valley Commission, Con Ed has .
restricted the use of the-northérn-part of the Indian Pbint site -
in order to avoid profiling.the”facilities. By siting these
facilities on the lower. lying'portion Oof the Site, the int:usion

'WuintO‘the area has béén;minimiZed. The-upper bortion of the'sitei'

continues to support an_80-acre forest with a fresh water lake.
It appears that the nuclear power development at this bParticular
' site may have resulted in an improved land use. '

--ENVIRONMENTAL-REPORTS IN GENERAL- -

- As the number of~multi~unit Sites increase-{for'exampie}
‘Indian Point and_Nine.Milg‘Point), the eénvironmental report for

specific Cross reference to materials ang data supportive of state-
ments made in the environmental report.  (This informatidnfis"_;
generally presented in.gréater detaiI‘inydther_publiclysagcessible
documents, Particularly the Preliminary and/or Final Safety ..
Analysis Reports . filed with the y. S. Atomic Energy~Commission;)
Nonetheless, we would urge the y. S. AEC to provide clearer
additional guidance to applicants for the preparation of the
environmental report so that applicantsg may have a more definite
understanding of the specific environmental factors.that should be
~discussed with particularity in these TePorts.  We believe that
these should include not only the environmental aspects of proper
radiQlogical Protection from Ioutine releases ang pProtection
against_abnormal.:eleases Or emergency situations,‘butAaISO:the
énvironméntal effects of thermal and other waste discharges to
.the envifonment;.even‘though such discharges;‘for :egulatory pur- .
Poses, may hot be within the  jurisdiction of the u. s, JAEC. =
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to support the general concluSLOnal statements of the type contalned:

,1n the env1ronmental report.

As mentioned previously, Appendix A lists background infor-
-mation that has been developed concerning the Indian Point'site‘-
and environs. This Appendix serves as an indication of the type
of documentatlon that should be spec1flcally cross referenced 1n
future env1ronmental reports.

B DT IR



RN -~ . . . . . . . .
FRRT SN Ty . . P . . - . . .
N . B .

APPENDIX A

PFRTINFNT PUBLISUCD INFORMATION RELATING TO THE ;
INDIAN POINT SITE '

FEDERAL
U.S. AEC staff Safetv'Evaluations-and_ACRS Reports for Units 1,2, & 3.

Radloecologlcal Survey of the Hud son River - Progress Report No. 1 -
Division .of Radlologlcal Health, Burcau of State Serv1ces, U. S.
Public Health Service, March 1965. : :

Report on the Pre-Operational Environmental Survey in the.Vicinity
. of Consolidated Edison. Company's Indian Point Nuclear Electric
Generating Plant - Bureau of Environmental Sanitation, New York
State Department of Health, November 1959. ’ -

Report on Lho an1ronmental Factors to be considered after an

" Accidental Release of Radioactivity from the Consolidated Edison
Thorium Recactor - Division of Environmental Health Scrv1ces,
zNew York State Dcpartment of Hea]th Aprll 1962. ‘ :

| QuarLOLly and Annual Reports of Radioactivity in Alr, Milk, ,andeWater -
- pxcp1100 by the Bureau of Radiological Health, Division. of General
Engineering and Radloloclcal ‘Health, New York State Dcpartment of

. Health, 1961 - present.

Consolidated Edlson Indian POlnt Rcactor - Post Operatlonal Survey -
Dlqulon of Environmental Health Secrvices, New York State
Department of Health, August 1965.

'Environmental:Surveillanee - Bureau of Radieldgical Health Services,
New York State Department of Health, December 1964. -
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" OTHER

Hazards Summary Report for Consolldated Edlson Thorlum Reactor.,.
- Prellmlnary and Flnal Safety Analysrs Reports for Indlan Pornt #2 o
: Nuclear Generatlng Facility. : . . . .

_ “Preliminary_Safety Analysms Report for Indlan P01nt #3
© 'Nuclear Generating. Fac111ty.

_ Prelimiuary'Safety Analy51s Report for Indlan Pornt #4 and #5 e
'Nuclear Generatiug Facrlltles.

'7Ecologlcal Survey of the Hudson Rlvcr - Progress Report No. 3 -
- - 'New:York Unlverslty Institute of Env1ronmental Medicine,
'September 1968 :

Semleannual Operating.Reports oh'Indian Point H1 Nuclear Generatlng
_Facility. ~Consolidated_Edison Company,-IncJ, New York. S

Sem1~annual Survey of Env1ronmental Radloactlvrty in the v1c1nlty
of the Indlan Pornt Statlon, Consolidated Edison Company, Inc., .
New York. , o

.fProtecian Lho annronment ‘Around a Nuclear Power Reactor - a o
. State Health Dopwrtmtnt Aots._ Sherwood Daviecs, P.E., M. P.H., and -
Meéredith Thompson, D. Engr., American Journal of Pub]lc Hea]th and
‘the Nation's Health. 52:12, 1 1993-2000, December 1962.

_”Hudson RLver Lcology," proceedlng of a Sympo‘lum sponsored by ' _
the Hudson River Valley Comm1531on, October 4-5, 1966 at . OnchloLa | o
Conference Center at Sterllng Forest Tuxedo,ANew York -
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Dr. William E. Seywmour
staff Coordinatoxr K

- Atomic Eneraqy Couﬂbll : (T S

112 “tabe Street

'Albaﬁy, New York

gRﬁ: Envxronmental chort for Ind:an P01nt
‘ Unit No._2;;» : :

»Dgar Dr.'Séymour:

nection Wlth the preparation of comments by New York SLate

'on the Env1ronmental Report on lndlan P01nt Ua1t No. 2.

Thls letter Ads in reoponfe to thaL reque

Ac01acnt Anal 'SCS

EnClObLu a¢ attachment A to this letter is a list of
accidents considered in che REC licensing review of Indian. .

Point Unit No. 2. The lis t contains a brief descripticn

~of each acc1dont and a referenco to the section in the
Final Snfety Analysis Report (WqAR) which degcrlbas thc.},

acc1dont in dctall

Sectlon 14 of the FSAR conqnd@ra the pos lblllt“ of

the accidental release of radioactivity to the environmsnt -
in great detail. This section analyzes the pol tential for ..
'~ environmental éffects under various acc1dcn; conditions.

This safety analysis demonstrates.that the plant can be

" operated safely and that exposures from credible accidents

do not exceed the guidelines of 10 CFR 100. You will note
that most of the accidents do not produce any release of
radiocactivity, and others, under various assumptions,
p:dduce'relcases well below those guidelinCS.

It must be Lept clearly in mind that Sectlon 14 of

the FSAR. emolo-'e various assumptions on malfunctlong, which

wve do not thin} ,u;_llqccur. . For, exanple, many of the

.

w </

Your OfflCC has’ requcetcd certain lnformatlon in CCﬂ~’
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‘a. flsclon p*caubt relnase from the core associateaed w1tn

) Seymour =2

loss of coolant acciad ents are analyzed on L1¢ basis of
the arbltra*' gumdellncs of T;D—118f4 which ass ume s (1)

core meltln and (2)y leakage of thosc fission products

to the env1ronment assuning a sta card one—tenth of a

Sedd ..
rercent per day containment lca%age. leither of Lhcse~”
assumptions is applicable to the esiqn of'Indian'Point_‘

. Unit No. 2, since Fost-accident coxe cooling systems uaxe

provided to prevent core melting and scaling. systems axe

- provided to prevent cbntainment leakagc,

Tranqpcvta+lon acc1dcnts are not analyzed in the

' FSAR because transpdrtation is the subject of separatc.

5.t

~licenses! A contract for the rc*rores}nwg of spent fuel’

from Indian Point Unit No. 2 ‘has not yet been signed.

Details of shippring are, therefore, not yet avallable.

However, theé spent fuel. shipping cask for Indian . Point No.
2 must be designed to meet all the cx*Lerla undcr normal.
and hypotheticcl 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 arc

. set forth  in Eppendix B of 10 CrR 71. A copy of Appe ndlk

B is encloscd as attachment B. The standards for thec.

. hypothetical. acc1acnt conditions are set forth in. 10 CFR

§71.2C. - This section in effect pr rescribes the limit on.

-the env;ronucntal ef -ects. .

Geoloqy‘Iva. . o .

“You. also rcferred to a gCOlOQlC renort of SldnLy

,Palge,‘Consultlng Geolo~: st, dated 0ctobcr 12, lQSJ,'hhlcn _
is included in Section 2.7 of the FSAR. That ‘report states
“that it is desirable to . seal off frOﬂ the GVGUﬁQ watcr,

that’ part of the plant from which cont tamination might arise,
Mr. Paige: suggested, 'ae one methed cof accorﬂllshlng this,
pressure grouting the ground beneath and surr unding the
plant. You have 1nqu1red if this procedure has been. followcd

wWe belleve thab tne part of the Plant fLCm Wthh con-
tamlnatlon micht arise has bheen e‘fectlvcly sealed off from
the g“ound water, but we have not used pressure outlng.
Characteristics of the rock reveulea by the ex cantlon were

such that pressure grouvting was not deecmed neces ssary. In
areas of the plant containing ‘nuclear facilities, all rock

surfaccs were sealed with a covering of lean concrete prior

~to the, placemcn; of foungatLOﬂ concvetc. Undercutting of -



" Enc.

. Dr. William E'.Qymour Coe3- Séptc_.‘!r_‘ 24, 1970

. the. rock was: berforﬂed in areas where significant logse
" rock was encountefed .‘ In the area of the containment

structure, after placement of this co bcrete 1171 a 9—Joot
thicit base mat was plmcea upcen vwhich was set’'a l/4-inch

-steel containment’ liner.~ In addition, &bove the cbnt,.—.l‘r _
‘ment liner‘platl“c a top concrets rnat of 3-fcot thcxh¢~3*
was placed.. iese materials ccllectively foma-an effec ctive

barrierx ‘éxg‘é:inst any leakage of contaminated ligui ds into

“the ground water. Similarly, bunauch Lhe jobal 1“'r auxi ~~br
e -

building and fuel storage building, lcose rocl, when en=
countered, was removed, and these arcas were sealed with
.a covering of lcqn concxcte_prior to~;onndatioﬁ'placcmcmt1

v

. Furthermore, we call your uLton{uon to the chorc. :n.
on 0P010nlca1 features of Thowas W, Fluhr, Engincering -

Geologist, also contained in Section 2.7 .of the FPSAR.: on
rage W-6 of his ‘report, lMr. Fluhr notes that grecund: wzte“
willd ilow from the plant into the river and tne*c is no-
p0551b1]1h} of an OLtflOd from the p]‘nt working. agalnst
the flov Lomhra the. rlvcr. le cowhluucr:- - : '
'“All the«n factors make it an imvossibility for
any drainage from the plant Lo go anywhere -
except lngo_hhh Hudzon i '
contamination of water




. Attachment A

LIST OF ACCIDENTS ANALYZED FOR

INDIAN

POINT UNIT NO. 2 7©

N 0
Accidents

Uncontrolled Rod-
Withdrawal

RCCA Drop

Chemical and Volume

Control System ..

. -

Loss of CoolanL
Flow

Startup of an
"~ Inactive Loop -

Loss of External
- Electrical Load

Loss of Feedwater

FFD & SA

Ty

Section - ~ Dpescription
14.1.1, ‘Defined as an uncontrelled
14.1.2 and . addition of reactivity to
14.1.3 the core by withdrawal of
: ’ ‘ rod cluster. control
_assembllcs
r_14.l.4 ' : Dropplng of control rod
’ " “into the core if a drive .
-gmechanlsm malfunctions or
de-cnergizes. S
_ o _Chemical.volume_contrcl-'
14.1.5°  ° system can accidentally

‘add unborated water to
’thé-primary-system.

S ‘ ‘May occur from a ,

14.1.6 ‘mechanical or electrical

: failure in-one or moxc
reactor coolant: pumoo,[
or a fault in the power
supply to these- puwps.
After the reactor is
erppcd pumps COaSLdOWﬁ.;

;Plant may ooerate on

:14.1}7 : three loops. - This.

transient occurs when
the 1nopcmat*vc loop -

- is 1nadvertently started:

 Most. llkely way for thls .
14.1.8 to occur is as the result
: - of a turbine trip.. There
is a possibility of a
steam release to the
environment if the
~turbine bypass does not
functlon.

14.1.9 -Results in a reduction
~in the capaol¢1ty cf
the secondary system.
" to remove heat from
the core. Plant is
tripped. '




AééidentS»

Reductlon in
Feedhater Enthalpy

Excess Load Increase

Loss of a.c. Power
- to Auxlllarles

.~ Fuel-Handling
JAccident

1401012

. :FFD & SAR
--Section

14.1.10

'14.1.11

14.2.1

- ‘heaters.

Descrlptlon

' Th1s may haopnn if- :
- . feedwater flow is dl\GItEd

around the feedwater
This causes’
reduction of ‘temperatur

- at steam generator 1n-bt,

which is fed Lack to

- the core.

Rapld 1ncreasc3in steam”

l-genorator steam flow - -

causing a power mls—
match between core

~and steam dgmsnd,

This will result or.can
occur in. combination
with a turbine tiip.

It is similar.in-its"

dinitial stage to loss

of four pump 1nc1dent

There can be a secondary

steam relea'e to thc
env1ronmcnt.

ﬁ(l)' Fuel assembly

stuck in vessel.

(2) Fuel asscmbly.

. dropped in .
-containment.

“(3)_ Fuel asscibly

stuck in pene-

" . tration valve.
(4) -Fuel assembly .

- stuck in . ,

: transfer carriage. -
(5) Fuel assembly '
o droppcc in-fuel-

handllng bu11dl“g

'The last case 1is used

for calculating off-.
site doses while the

" first four cases are

of interest insofar as
plant: personnel are
concerned
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e . . FFD&3AR L
. Accidents . B ' - Section - Description

_Accidental Rélease_ S Can occur if Pipes. or
- of Waste Ligquid : -14.2.2 . tanks containing radwaste
ol - -either leak or fail;g&V

.Hypotheticalirelease was
assumed to occur for the
- purposec of determining’
- coricentrations of
radicactive species.
at Chelseca. The hypo-
-thetical release =~
-eonsisted of the - e
" entire primary coolant
- system being dumped
iﬁstantanebusly,into
- the lludson River.
Accidental Release e - Maximum coolant noble’
0of Waste Gas - 14.2.3 gas activity with 1% . °
e - o " fuel defects is 110,000
. curies equivalernt Xe-133,

Steam Generator S ' This event consists of .

Tube Rupture 14.2.4 -a’ complete tube break
‘ - : ' ' -adjacent- to the tube -

sheet. If the condenser
becomes unavailable, then
pPrimary water may find -
its way to environment

" 'via steam generator

relief valves. .

Rupture of Stea B D Includes any incident: .
Pipe : o 14.2.5 which results in an uncon-
S S trolled steam release

from a steam generator.
Can occur when a -steam
‘ generator is leaking
. -and activity from primary -
_ _ , AR - . coolant can find its way
AR ‘ o Co . to the environment. .

Rod Cluster o - For this accident to
Control e ‘ occur, a runture of
Assembly (RCCA) - 14.2.6 control rod mechanism

o o o housing must be postulated
¢reating full system °
Voo - differential pPressure on

L.

! s

drive shaft, .



‘Accidents

Primary System Pipe
Rupture '

Turbine Missile
and _
Consequences

. TID-14844°

_Release of
"Fission
-Products -

in C01tglnment

FFD § SAR

' Section

‘Section 14.3

Section 14

14.3 and

Question

14.1

‘. 3

: Dascription

" Consists of a loss-

of-coolant when any
pipe of the primary
system ruptures. v
The rupture results - -

“in an expulsion of-
primary coolant,

core depressurizetion,
ECCS actuvation and - a -
possible releasé of

~flcanon products from

the core.. The relcase

“of activity depend° on

the degree to which'
the fuel cladding

is damaged during the
accident. The degreé’
of c¢lad damage i§ in"™
turn, dependent on

peak fuel clad:

temperature Wthh_arC

. controlled by the ECCS _
-‘actuatlon and operdtlon.v

':A turblne Tis qlle ig-
‘generated when 'a. .-

turbine disc fails

‘either at operating

conditions or at

maximum ovérspeed -

conditions. The disc

‘can land in the fuel
storage pit and

damage a number of'
fuel elements.

‘Analysis of radioactivity

based on a hypothetical

major reactor accident

postulated in TID- 1484-[
a ,document issued by B
the Division of Licensing

' and Regulation, AEC.
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( ' APPENDIX B—HYPOTHETICAL ACCIDENT CONDITIONS

P

e ' PO - ey

v_;;_f .ﬁ.? ¥ } ‘A:LAttaChment B., A   ._:;{.  fa};£ 

-
- . '

St et

P . - e L o & - i . em

~ -

K _ [ 14,835] .
- ‘The following hypothetical accident conditions arc to be applied scquen-

tially, in the order indicated, to determine their cumulative effect on a-package

or array of packages.

1. Free Drop—A free drop through a distance of 30 fect onto a flat és_sén-,

" tially unyiclding horizontal surface, striking the surface in a position-for which
“maximum damage is expected. ‘ e

2. Punpcture—A free drop through a distance of 40 inchés_ striking,. ina

position for which maximum damage is expected, the top end of a vertical

“cylindrical mild stcel bar mounted on an essentially unyielding horizontal - -

- surface. The bar shall be 0 inches in diameter, with thé top horizontal and its
edge rounded to a radius of not more than one-quarter-inch, and of such 2
length as to cause maximum damage to the package, ut not less than 3 inches
long. The long axis of the bar shall be perpendicular to the unyiclding hori-
zontal surface. S L o :
o 3. Thermal—Y.xposure 1o a thermal test in which the heat input to the
) package 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: coefticient of. 0.9, assuming the surfaces of the package have an absorp-
“tion cocfficienit of 0.8. The package shall not be cooled artificially until' 3 hours

_after the test period unless it can be shown that the température on the inside

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

. 4. Water Immersior: (fissile material packages on‘_l_v)—l-I-mmcrsioh in water
to the extent that all portivns of the package to be tested are under at lcast 3
feet of watcer for a period of not less than § hours. ‘

[Appendix B as amended November 20, 1963, effective De'cé.m_bcr 31,'.1..963,

(33F.R.17621).]
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“set of these studles is being g

"Effect of Ind:an Po;nt
Facility on Water Quallty of the. Hudson Rlver Thls

report is submitted to you in connect:ow with Con Edison's
‘application for a certificate under Section 21(0)(1) of .
the Federal water ,Pollution control Act, as amended.

This certificate was . orlglnally requestcd ;n,my_lctter,;
to’ you dated 15 July, 1970 o

The encloseq reoort refers to

Lllverea to Mr s p Mathur

of the Departnent of Env;ronmental cOnservatlon

Véry'frhly YOurs;

Encl. Harry G WOOJbury

W

several studies. A complete

,519// j/ ““"“‘/ 7D .

it Harry . W°°db“"f. - APPENDIX ¢ -~ =~ %
/ * Errcutve Ve Pres. zeni ) -3 - o o
e §
" €onsoldated Ecison Cor“-*my of New, Yc'L Inc i
- 4lr\|nQFJr0 New Yorr, NY16COT - ;
- Tewphsnﬁ()\Z)uﬁc Lo ¢
17’September'1970°~  h
Mr. Paul W Eastman Lo S
Assxstant Conm1551oner :
Dlvxslon of Pure Waters  * 5
Department of EnV1r¢nmental v
Conservatlon
Albany, New York 12201

 Dear 'Mr Eastmah: 3
: ] . -{.

Enclosed is ‘a report on the



"‘l" b S ‘l" ”

o Effcct of Indlun P01nt Pncmllty
_»on hater Ouallty of thc Hudson Rlvert

: Thls report is subnltted to the New York State Department‘ 52
’-of-EnVLronmental Conservatlonhby Conoblldated Edlson Company B
rof New York 'inc. (Con Edlson) 1n support of Con Edlson s

IVIrequest for a certhlcatlon, pursuant to Sectlon.21(b)(l) of.

the Federal Water rollutlon Control Act as amended _that there

:1s reasonable‘assurance that Indian Point Unlt No. 2 w1ll be -

‘.operated 1n a manner'whlch 'will not v1olate appllcable waterrl

quallty standards of the State of New York Thls appllcatlon

- was made by letter dated July 15, 1970 from Mr. Harry G. Woodbury
of Con Edlson to Mr.. Paul W. Eastman of ‘the Department of

' Health (now Department of Environmental Conservatlon)

Thlq report dlscusses (A) thermal d1 chargoe, and (B)
.chemlcal dlscharges. Plant sewage is treated on 31tc and 1s

not dlschargcd to the river.

_The dlecuss1on of thermal dlscharges is based on the ‘com-
blned dlscharge of Indlan P01nt Unlts Nos.t; 2 and 3 - The
dlschargcs from these three unlts W1ll be comblned and released :
through a sxngle dlscharge canal and - outfall structure. An’

appllcatlon to construct and opera te thls dlscharge structure

1s now pcndlng before the Departmcnt of. an1ronmcntal Conservatlon.



'from'pperétion~of Unit No. 2. Information oannit~No. 3 is

- not included}.since it is not required at this:time;

 This wasLone'bfﬁthe Company's extensive pfograms t¢fstady@thé"

A. Thermal DiSchérgés'

o - . R T
: “ - “ 2
. H : Lo

~ The discussion of-chemical dischargés deals with the -

discharges-from thé opéfation of Unit No. 1, disdharges during

the construdtion of Unit No. 2 and the anticipéted discharges _‘f;

-follows [6 NYCRR 704. l(b) (4)]

'charges-infiéﬁd; prior to the adoption of the aboyﬁ'éri;eria; B

'Néw'York st§te has adopted detailed criteria covering.
thefmélfdischarges into‘the Hudson Rivér'at Indian Point, wﬁiéh

has been cla851f1ed as “an esLuary." The criteria are as

"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 cross -
sectional area and/or volume of the flow of the .~
estuary -including a minimun of one third of the
- surface as measurcd from water edge tc water edge
. at -any stage of ticoe, shall not be raised to more -
than 4°F over the tempcrature that ex1sted ‘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 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 del-
~ ineated above, may be permltted " :

Con'Edisdn'started to study'the Hudson Riverlcharactefisgics‘

for the'purpqéeﬂbf détérmining\the effects of its thc:mél dis- =

4

effect of ‘its éxisting and pr6poscd Qenqrating_plantS'dn the



.enQironment of the Hudson River;' When“the above.crlteria.' .
were adopted these studles were reoriented to determlne

"hether”the discharges WOuLd mect the criteria. As a result
of.these ftndxes, ‘an outfall structure Qas desxgned and:itf'

‘was determined that, with the outfall structure, the crlterlaij

w-gwould beheasilyumet.n

The pr1nc1pal studies leadlng to thesc concluslons were

'conducted by Qulrk Lawler and Matusky, an1ronmental Sc1ence L

| & Englneerlng Consultants, and by ‘the Alden Research Laboratory

of wOrcester Polytechnlc Instltute at Holden, Massachusetts.

'COpies‘of these studies have'been furnished to the'Dépa:£T
mcnt of Health from tlme to time as the studies Were:complcted;
-fhls report will descrlbe these studles and reference should‘d
be made to the studies themselves for complete details and |
data.v A list of these studies together thh the amount author-
-.1zed and the amount spent to date 1s attached as Exhlblt Alf

to lndlcate the degree of effort lnvolved in these actlvitles.

e ————




.Seetion'i';,guirk, ﬁawleri and Matuékyvﬁngineere‘Studies;7
i. ‘HeateDissipation'Medei- o o

The flrm of Qurrk Lawler and Matusky (QLM), whxch had o

fnlconducted Hudson Rlver sallnlty dlsperglon studies. for Cona:.
:sdlson in 1965. was asked to coustruct a mathematical»model
: tb'prediCt‘temperature“diatributions:atxvaribusttidal_andbd.
_Saliaity coaditienstd»e;":ti"; R f"”‘dft;:'

_Northeaétern Broiogists. Inc. obtained-data'to'ceﬁparea';a
'withathe-predicted_results.. Theyiperfermedktemperature'diée;;’
tribution measuremeats of.the-Hudsdn River in July 1966 andaté
April‘1967;’aMeasurehentS‘were takeniat.different'tidal gyéiesf
whlle the Indlan P01nt Ualt No. 1 was “in operatien.-

‘This resulted in a QLM report "Effect of Indlan P01nt.
’_Coollng Water Dlscharge on. Hudson Rlver Tcmperature Dlstributlon,“;
dated:January,;968, In th;s report, QLMfcalculated’thatbthe }f
expected Capaeity operatioh of all three units at Iadiah Poiut
would result ‘in a temperature rise of 16 4°P.1n a total of
2 040, 000 gpm cooling water flowt;_Thls_ylelded.a_tetal_heat:-
1qad.of 430 X ‘10. : B'ru/day_.__ | |

'FMathematical analyses were deueloped to;estimaterthe_
_expectedvcross—sectional'area-average'temperature rise.along
'the longltudlnal axis of the river: and the departure from thls

raverage at any poxnt with the cross sectlon.-

. The temperatureAdistribution-acrds:=a~riverjcross—sectiph .




_'wés ;épfésén£¢d by tdo diffgrent mééhematiCal_e*?iéési@hs._
,?hésg aréf"fheuekpogentiai‘decéy modei; ana."théﬁfegipbeQl ‘ ;:
decéy hbdél“;AfTﬁe "gx?oﬁehﬁial dgcqy_ﬁbde;f rgpfeéehﬁs:témpﬁ;f
 éfature_é§ éh;éxpSneﬁtiéily’decréasing'funétiénvof £ivé£ ~1‘
.'crOSé section$1'érgé.]:The "rcci?roéél'décay hb@elf :9pré$éﬁ£éi
tempéfature'h; béihgfaégfdﬁiQAtely ihvéfSély'proﬁdrtiéﬁéll:-fgf_
:td'givéf greé.n.:. o B | - lwﬂ N

iThese énalysesfyielded“computéd tempe:$tures @hicﬁ wex#yf
highéf than-fiéid;teﬁpeﬁatufe4ﬁeasureﬁénts-médeiwhilé‘Indian”ﬁ_
Point Uhit;Nb; 1'Was'qperating; _:'

‘At the tim¢'these mode}sbwerencohstfﬁcted, tﬁe Néw;Yo£k ;g
'Sfate;c:iﬁéria then progosed'diviQed £he.rivér;éléfés$QSecti6ﬁ'
'at.any péint‘dlohgrits;léhgth intofa~ﬁixing”z6ﬁe ahd’édpéséééé
 £ohe;_'fh§ mixinéséone éiléwed diiutiqn of ;he‘heatéd efﬁiueﬁt‘
'with.cooier Qatér. Nélspecific'céns£raiﬁts wefc affi#ed t6:in

this ZOﬁe.exéept for its size; it should not exceed SO%uof:ﬁﬂé'
,#étalgc¥oso+s¢ctionalAérea.z-The remaéﬁing portioﬁ_éf the;.;
crdss'section,is-called the "passage zone," which préyides a
péssége wgy,fér‘migratory-fish~and bther'aquaticylifé. The
criter;a for this zéneziﬁcluded #;maximdm temperatﬁ;e_of_SG?F.‘
The results computed by ﬁhe two modeis a:e'sﬁmﬁarizediﬂ 

beldw;



b,".>:’vi_n _jf?i_'f | j.; '.,-,

o Ekponential ‘Réciprdcal - PrépOSed 

o . _Decay - Decay. Standard
Non Summer Conditions . R ' : o
 Maximum Area, T = 4°F  30% . 25% 50%
- Maximum AT, at 50% Arda 1.5°F ° °  2.3°F ~ 4°F - -
‘Summer Conditions
_ Maximua Area, T = ,1».'.'-5°F 44% o 64% 50%
Maximum AT, at 50% Area 1.1°F .~ = 1.,99F - . 1.5°F

Ahalysié sths thét thé non;sgﬁmer éfitériéﬁyéill.no£~5é
_ ekceeded;> The stﬁér rise standard.of 1.5 wili no£ be.exéééded;‘
‘prOVidéé the aecay folldwed the ékponehtiéi béhaviéfx iHer§er,
éincélﬁhe comﬁuted‘risés are conser&étive’in nature,“thebfg;f
ciprééél dééay 5ecbﬁes;a border line casé;v
?helefféct of‘the expected river'températupe :ise dﬁ f?ye:;f

disSélved 0xyg¢n.cohcgh£ration was_eValuated, and it.was ndt:
 ekpec£ed_t§ ééﬁsé-any significént chéngés:ih thé diss61véa  j,
'bbkygen»éoptcntfof the'watéf_as itfpassés thrdﬁgh'thébbiant;  

N In August 1969, the d:iteriaIgo§erningvthermal discbaﬁgesn_ 
Qgreiaéoéﬁed:effectivenimmcd;ately.: Thé'néw regu1atidqst§£e
as_éuoted.ph page 2. |
- .. The cﬁangesiiﬁ-thelthermalvdischarge critéfia of the ﬁewil
York Staté Heélth De§artment ngcessitatg a revision of the 
originai'QLM repcrt on the "Effect of Indian Point‘Cooling
Wa£er.biséhqr§e 6n'ﬁudson.River'Température Distribuﬁion.u
In parti@ular, the criﬁéfia on wqterléurfacé te@pg;atareé

required replacement of the planned surface dischargeuby_d “ﬂ 

i



f;ubmeféed 6u£fellf_ The?revised QLM>fép6££ i$ dateé Feﬁreary -
fl969 S o o - R | oy
The £e§1sed report lncorporated the work of Texas Instru;V:
ments, Iﬁc.,whiéh condueted airborne infrared'data eurveys 5&,'
the Hudson Rlver in the Indlan Point. VLc1n1ty in 0ctober 1967
‘and Apr11 1968 - The surveys,were-undertaken to:collect datae;,e
'for compllatlon ef lbothermalvmapsiof the rLQer surface._ > -

The rev1sed QLM report ddjustcd the mathemdtlcal model
by reducxng the heat 1oad to 79% of the value used in prlor
'calculatlons. Prevxously, the heat 1oad used was 6% hlgher
then.that’aSSOc;ated with the maxlmumap0551ble\three unltv
electrical outputeof 2351;MW. APlanﬁed operatién-éﬁd;the»initial
AEC-lieeﬁsedipowef-leQele(_hewevef;-are_90%.of»thiseveipe_ef
2114 Mw.f This Value is Slighﬁly‘iese-tﬁan £he,manufae£urerie'
guaxantccd ratlng of 2123 Mw Theee eorrec£iohs“iead fo.a }
design heat 1oad of 340 x 109 BTU/day whlch is 79% of the~'”
prev1ous‘valge of 430 x 10° BTU/day. .Theec1rculat1ng watef:
’flowfis,2,040,0QO gpﬁ. The three unit effluent chapneljtemp—}
erature rise for initial power~levelsﬁbecomese14°F,_rathér A
than the 17°F previously used. |

_Cpﬁpafisen of the values predicted byzthe‘unagjusted 
ﬁathematical model‘for'Unit No.vl_behavier WLth-the~field

measurements . are presented below:



@ I R A T e e SR B AT AT B v LS 0 B T s MR (L,
Ny SN R . 4

Areé.'-'Average Témperature Rise, OF.

R o L, July 1966 April 1967 .
- Location - Hgésured - Predicted ' Measured Predicted
‘Across Plane of T : . _ S
- Discharge: | 0.2 0.25 . 0.093. 0,172
Across plane o ' S ' '

800 Ft Below . { i . e

Discharge =~ -~ 0. 145 _ 0.245 - 0. 082J , 0.17 .~

The mathcmat; ai model was adjuotcd to y:eld the obserod;”
_vnlnes’when opéfatlng ét’the Unit Nn,'l heaf 1oad ' The dd,qstod
.ﬁodcl showed that the area anerdge temporature rise dClOnu the
’ pléne of discharge is betwecn 50% to 75% of the- vaiués_pré— |

vionsiy érndiéﬁed; nnléé;it¢mperature de¢ay‘above'nndnbélowf”;_
-ﬁhe_plnne of‘discnnrée becomes much moxe fapid,'reéniﬁinglint
a snbétanfiel_rednctién of the exﬁent of temperature riSénff
@rééter.than idf. |
This.nmpxoved dilution and dl,pcrsmon was nLLrlbutcd 10 o
salinityAinduged circulation in.the.QStuary; nRQSults obtanncd
fromjogeration of tne Indian.Point Hydraulié-Model_iI, at'”
£neAAldén ResearchnLaboratcriés (dxqcu ssed in Scénion A‘II-«.
ofnﬁhis report)-weré employed'to_CheckVand,confirm the rapid
.heat dispersion as»pfedicted by the_adjustca mathematicai model;
Summer conditions are repottgd by many_to constituﬁe_theic;itical‘
biologicalvcnnAition, which'convisted of a susﬁained dronght |
flow of 4000 cfs and a heat transfer coeff1c1ent of 135 BTU/sa.
ft. /day/oF._ The predlcted res ultu are. presented below ao_well
as those for conditions of maximumnseve:ity (4000‘cf$ flow and'n 

' heat_transfgr'coefficient'of 20 BTU/sq.ft,/day/oF):



P g e g i S, R R R LTy 3 ety b )8 LA
i e s e R R S - S g b s SR L et R e
: SRR %, : SN T Yy PR o

% Area Bounded by % Surface width Bounded

" Condition . S 49%F Tsotherm _ by 4°F 1sotherm
E ' Criterlon - Prediction . Criterion . Predlcted -
Max1mum Severlty ;o 50 '\' 26 :_ S 67 -‘ 52

‘Critical Summer ' 50 21 67 ,453 ,;f

The percentages of the surface wrdth boundcd by.other 1sotherms‘
'at various dlstancos above and below Indlan Point were also com—'
';puted'u51ng the adjusted.model. The results show that temperature
rises greater than 1°F are 11m1ted to the v1c1n1ty of Ind1an‘i

N

'-P01nt. g . v ;-"fj.thf3; - C

2._'Submerged;DlschargetModel - - o - ‘fe- if;fp: - _d'f

The studles 1nd1cated thatvthe crlterlon of a maxrmum sur-"
‘face temperature of 90°P at. any pomnt could not be met wmth.a'
surface dlscharge. Hydraullc model studles conducted by Alden
Research Laboratories showed that the l4°F effluent channel
temperature rise can be reduced markedly, before reachlng the
‘river® srsurface, by dlscharglng the coollng water through a,f o ’f
submerged dlscharge° Model studies showed that rectangular | |
ports located-along the bottom of the.West wall of the discharge :
:canal'would yleld mawlmum surface temperatures 'uhstantially -
lower than the 90 °rF crlterlon. -

In 0ctober 1969, QLM prepared for Con Edison a report

“on "Effect of Submerged Dlscharge of Indlan Point Coollng Water

e

~on Hudson River Temperature.Dlstrrbutlon."_rThis-study con- SRR

N ey

sisted of.the~devclopment'of a mathematical_model_which‘is _‘u.sr'

i



PN

' based'on alconsidcration'of the fluid mechaniCS'of submergediﬁ’
rﬁjets, a comparlson of the theoret1ca1 model to observatlons

'of actual submerged jet behav1or made in the Alden model and

'xn the Hudson,Rlver, and a predlctlon of,behavlor at_Ind;an ;}:,_,,

'Point‘underra-different and more severe. Set'Of-bonditions‘”'“
*than thosc studled in the hydraullc model

The mathematlcal model consrsts of a. set of twelve sxmul~.

'htaneous equatlons. It 1ncorporates the effect of plant intake' =

:temperature, densxty and sallnlty, plant outfall temperature,em

densrty, sallnlty and flow,_outfall geometry, lncludlng port

size, . shape, edglng, orlentatlon,_and submergence, and llnear f"

velocxty (both runoff and tldal), tldal phase,band amblent -

temperature, denslty, and sallnlty._.

The assumptlons made 1n the development of this model are._l,d'

that 1n1t1al jet momentum, 1nduced buoyancy, and entramned
river flow and momcntum are the controlllng mechanlsms and
that: drag forcevand riyer boundaries,_such as bank,vsurfacei
and.hottom:canvbe negleeted-~' | o
The computed results agree 1n general w1th measurements
‘made in the undlstorted hydraullc model -and wrth-measurements'
vtaken 1n Lhe river 1n the v1c1n1ty of the submerged outfall

of Orange amd Rockland Utllltles' Lovctt Unlt #4

Computed results for a condltlon of max imum - rlver amblcnt =

tempcrature of 79°F, and a max imum condenser rise of 17°F :



® @ -u- Y

. showed that .the maximum surface temperature can be expectcd -

*Vtofrise.éoF.' The surface area bounded by the 4°F 1sotherms,,j*
".and the 1ateral dlstance from the shore, bounded by thls 1so-

therm, compare very well with values glven for those parameters5m

1n QLM s report of February 1969 and~prev1ously;presentedh;

in ths report.

These results show that the submerged dlscharge Wlll meet‘
the thermal dlscharge crlterla of the New York State Water
Resources CommlsSLOn. The proposed outfall structure for the

comblned dlscharges from- Indlan Point. Unlts Nos._l 2. and 3

w1ll consmst of- twelve 4' x 15¢ ports,_spaced on 20 ft centers,

submerged .18 feet below the water's surface, and dlscharglng

at lO ft/sec normal to the rlver s longitudlnal ax1s.va-

3. Net Non-Tldal Fffect Study

QLM prepared an addltlonal study entltled "Influence of

| Hudson Rlver Net Non~Tldal Flow on Temperature Dlstrlbutlon“

dated 0ctober 1969. in order to prov1de add1t10nal support for
the mathematlcal model concernlng the sallnlty 1nduced c1rcu-

latlon in the ostuary. On. October 1 and 7 1969 fleld surveys

'were carrled out by Alden Research Laboratorles to collect

1nformatlon about water veloc1t1es durlng ebb and flood con-l

'dltlons in varlous parts of the rlver. At the same time,

the Raytheon_Co,;took'temperature-and salinity measurements._”_

T S A s S b e s e 0



'that forces other than those dte to 1nert1a and pressure’i
: gradlents governed the water motxon durlng thls phenomena.
Sallnlty measurements revealed a pronounced den81ty stratl—:-i
:fication;f The - average water tcmperatnre was. 68°F with 1n51g-a-
dnlflcant varratlon.' | | |
N AnalYSlS of these.sallnlty and current measurements.showed

‘-that over a tldal cycle there is a net upstream movement‘ofb
sea Water in the }ower-laYers and a net downstream movement o
' of freshervwater in the‘upper 1ayers of-the Lower Hndsdn'River; ;:
fThe surface’ of no net motlon whlch separates the two layersdi |
usually occurs approx1mately above mxd-depth These net'move-_'
" ments. are induced-by density differences Which eXist5on'acconntl
»of the vertlcal and 1ong1tud1nal dlstrlbutlon of sallnlty.:ffd

Such movements exist. malnly in the ‘saline portlon of the egtuary.

Thls effect is. called the net non-tidal flow.:x

At Indlan Polnt, the net non~t1da1 flow is present when
the fresh water runoff in the_Lower Hudson 1s-1ess<than 20,000lcfs,,
' The_effect isfweakest_where:salt:is not,present. | H

Eieldfmeasurements showed-that.when the.tower’uudson'fresh‘
water runoff.is_aboutt7,300 cfs,-there is a seaward flow of -
about 22,600'cfs.at Indian Point in the upper layer; and aﬁ”'
upStream flow of some 14;7OOJCfs in,the_lower-layer; ‘Under..

_ those conditions, a total flow of 36,700 cfs is avdilable for

o et S n.:&u-“L...JL. WWM ST TY ST e PV




-»Hilution purposes at Indian Point,

:The-net non—tldal ‘flow concept explalned the measured

area-average témpérature rise at Indlan P01nt The predlctedrj

area—average temperature rlse at the Indlan P01nt plane of

dlscharge taklng ‘into account the net non-tldal flow concept i

was only 9% less than the area~average temperature rlse

»measured in July 1966,

Qulrk Lawler and Matusky Englneers predicted, through

thelr use. of the mathematlcal heat dlss1patlon model wrltten '
15for Con Edlson, that the expected heat load would cause an'»
'area-average temperature rise of 1, 7°F when the fresh water 3

runoff 1s 7, 300 cfs.- A maxmmum value of 3 2%F may .occur when'

the net non—tldal flow. effect is weak, ‘and the area~average

temperature rlsc 1s expected to range between 1, 7° and 3 2°F

The establlshment of the ex1stence of thc net non-tldal

flow in the Hudson Rlver and the conclusions outllned above

gave addltlonal Justlflcatlon and support to the theoretlcal

flndlngs of February 1969,
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' Alden Rescarch Laboratorlc" has been studylng thermal dis-

'charges at- Indlan Poxnt since 1964 by the use of hydrau]ic models_
~These model« attcmpt to reproduco in a physxcal structure all |

1evant chdracterlstlcs of the rlver, Such as topography, tldal o
conditions, flows and 1ntroduced condltlons (lncludlng the "moth-v

;’ball" fleet) Callblated flow meters .are 1nsta11ed in each of - -d:h

“the - supply plpellnes for flow measurement and valves are in-

'stalled for flow regulatlon.. P01nt gauges and staff gauges are

used to determlne water surface elevatlons.» The temperature.e

= measurements are made thh either. thermlster type or thermocouple
'temperature sensors. These sensors are located. at the cr1t1ca]

'llocatlons such as the inlet and outlet sectlons of the model and

the 1nlet and outlet of Lhe model plant. In addltlon, the sen;
.sors.are placed in varlous sectlons of the modcl.to prov1de-7f
data whlch 'will allom a development of tcmperature dlstrlbutlon
and flow pattern of the warm water.;~-

o The flrst model (Model I) wasvconcerned with recxrculatlon-

problems of Indian Ppoint Unlt No. 1. This led to a dlscharge

canal-design;which minimized the recirculatlon of heated dis-

vcharge water..g

In early 1968 a model of the Hudson Rlver simul~ting 9000

feet above and below Indlan Poxnt was constructcd (May 1969

Alden Report) .. Thc modcl (Model II) was scaled l 250 in horl—

zontal dimensions'and_lf60>1n the vertical. It was deslgncd to.

]
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:islmulate tho largoescale.effect of the heated dlscharge of tvoh
—-and three nuclear‘unlts on the Hudson River temperature. |
‘Durlng modcl constructlon the State of New York formulated:):'
”thermal.crlterla 1nclud1n§ maximum . temperatures and temperaturef
rise for‘dlscharges into State waters. Another model for the |
area near the'plant was necessary to Optlmlze the outfall deslgntz S
in 1ight*0f-the crlter;aﬂh | .

‘1. Qutfall Model o N - | - S p%

The outfall model was undlstorted and sceled1l:50 so-thatf.
velocrtles and temeeratures could be accurately 51mulﬂted for the

11mmed1ate v1c1n1ty (w1th1n 500 feet) of the outfall._ The eng;neer-

ing . llmltatlons W1th1n whlch Alden was to test outfalls were

H
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.(l) the plant flow and temperature rlse for three unlts (Unlts

No. 2,and'No; -3 Operatlng at 1n1t1a1 11censed power levels) at

I s a2

full capacmty (2 04 mllllon ‘gpm, 14 F temperature rlsc), (2) the

max;mum ‘head. avallable from cxrculatlng pumps, and (3) the property s
11ne -and bulkhead 11ne of Con.hdlson.. puring tests on the out-
fall model the thermal eriteria were modlfiedvascindicatedzinr
Section’I of this.report;, The modification required.new;tests--t
_of_outfall~deslgns;

Thefcurrent crxterla led to the. outfall ‘now under construc—i-
' tlon (May 1969 Alden report) - The temperature dlstrlbutlon
,created.by plant dischayge. through the accepted outfall 1slpre-.._h ?
‘sented in Figure 1." The outfall con81sts of 12 submerged ports._; .
;ThevreSultlnd dilution at the p01nt where the plumt roaches thef

surface is 'l:2.
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Tc ts w1Lh Model IT were conducted wrth an ouLfnll srmrlar

-_to thaL now under coneructlon.' Model I simulated twoxunlt and-

_three unlt plant Operatlon. The modcl 8 res ults,:however,‘inf_y’

dxcnted thut a largor pan of tho rlver shou]d bao qnmulated

{

2,d Modél”ITI De51gn

Mod 1 III represents.an 1nvestment of over a year and a
.’half for conatructlon anddore opcratlonal testlng; (Flgure 2)
The mode] srmulates over.lB mlles of rlvcr in topographlc dctall
bThcrmal dlschargcs of all power plants 1n ex1stonce and propoecd

may be 1ncludcd T1dal flow and net rlver flow are reproduced

'Several ass umptlon° are’ necessary to deqlgn a model and 1nter—

"~ pret the reSulte; The basic hypdthesis’is that the,forcesvlnter4'

acting in ﬁhermal discharges are basically those of inertia and'e

buoyancy.v If»thevadeleis to simulate these-twoeforeee:‘theﬁ'r‘
the ratlo of forces must be the saﬁe in the model as. they are

in the prototype. The densrmetrlc Froude number, F, aa a
dlmen31onlcss ratlo of characterlstlc parameters whlch repreaents
the.ratio of:inertial"to.buoyant forces:

'vAE
F=g P

Where g is gravxty, V.is a characterlstlc veloc1ty (ex1t velocxty

at dlschargc), LSE is the ratio of den51ty varlatlons to ambient

P

densxty, and Do is a drmcnsxon of Lhe dlschargc port The assump-

tlon lnhercnt xn scallng velocrtlee and densities by Proudc number

is that othcr forccs are much ]oss 1mportnnt (May 1969 A]dcn

i,
3
¢

i
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Report). The only way to valldate aUCh a model is. to compare 1t

‘w1th the prototype condltlons Exten31ve fleld measurements of
_veloc1ty and temperature in the modeled sectlon of the prototype
rlver have been made (see February 1970 Alden Report)

Prlmary concern lS for reproductlon of ve10c1t1es and shears

- throughout the model Field'measurements of velocitieslatfnumer~"

ous poznts across the rlver and at several depths were madc Ain

October 1969 and_reported in Alden s February_l970 report;

pornts 'Drogues:were tracked in_both,model and‘prototype. ‘The’

velocities'are.reproduced remarkably:Well, as shown by'typical

- Model 111 cannotlsimulate'temperatures near‘the outfall

becauseqthis:modelyis vertically distorted ' The dlstortxon is .

»tensiye distance:along-theyriver; Since thc mooel was conetructtd
'to_81mulate the'large-scale thermal effects the surface tempera-
ture neer-the_outfall is determined.in the undlstorted outfall
rmodel;_.This temperature'is-then'reproduccd in Model III by ad—

_justment of a horizontal.submerged slot at tne modeled Indian

‘Conditions.of~net-river'flow ang relatiye.buoyancy vary
_throuqh the year Dllutlon depondg most strongly on tho denSI—

metrlc Proude number as. dlscussed abOVO and net rlvcr flow
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 Sihce'the +idal velocity aﬁdfthe diséharge jet are‘fixed,sﬁhe_'

- relative density variations determine the Froude number chsngé,

The relative déﬁSity chaﬁge across'thé condenser in turn de- e

pends only on the river temperature, 51ncc the condenser temper-p

ature rise is ta?en to be leCd (14°P) , Table I shows typlcal

'ﬂ_g_net r;vsr_flows, amblent’temperatures and relative densxtyf

»shangss.
| : TABLE I
'pgégg’ S _]'IﬂFeb.. Apr. Jun. - Jul. Aug,"dct;; se¢;
River Flow (103 cfs) 11 3. 11 8 6 9.  ¥5
. Amblept Tempefature N §4v :53 74 78 .75 .53:_ -~ .38
Relative begsziQ Change jl;z' 12.1"21.6'_23.2'22.o:f14.6' 3.8

: The_max1mum relative dens:ty changc and thus maximum buoy-
ancy, as well as minimum river flow indlcate mlnlmum dxlutlon in
summer. The,most severe condition is taken as‘4000 cfs river*flow

and 78°F ambient river temperature.

35 Results

.‘ ﬁoaél iII_résultssfor'severc.summer conditions are‘presented;
fot.vapious.éépths'ahd tiaai phases ih.the Aiden reporﬁ'of,Mayi
1970. | The tests were run with a thefmal'discharge from Lovett
sxmllar to that expccted in prototype. Thevthefmai pluﬁes ex—p
tend furthcst ‘into the river shortly aftcr the tlde begxns to - N

flood tempcraturcs at thls crltlcal tiddal phase for several

testS'are presented in Figures 6, ‘7 and 8. -

A ot
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In concluszon the modellng at’ Alden 1s based on. extensxve .
perlence of the laboratory as well as experlence modellng the
jHudson Rlver Sane 1964 and maklng fleld measurements ‘in. the o

: _rlver.. The model was valldated agalnst fleld data.' The results

‘fshow Lhat the thermal dlscharge will meet state crlterla concern~

Y
|

xng surface temperaturc. ﬂThe 4°F 1sotherm extends only SO%
across the surface wmdth at Indlan Point, at the worst tldal fft
‘phase, rlver flow, and amblent river tempcrature. B

Further testlng is under way to lueute that- threttled flow

'wlll oatlsfy the crlterla and to consider modlflcatlon of the -

'outfall to maXLmLze dllutlon of the dlscharge.{,v
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L Be €I mICAL DI CHARGPS

- SECTTON I - DISC)“PGE or CHLMICALS FROA UNIT NO. l

Normal power plant operatlons requxre the dlschafge of ccrtaln
v:chemlcalu;b Permlts, where requlred ‘will heé obtained from the ﬁff;
_ ?Departmcnt of rnvlrénmentai Conservatlon wzth rcqpect to these‘i
lﬁ-alschdrqe,. ALl th chemxcgls desc;1bﬂa in this séctlon are com— 
hohly useé_iniipdu try. andﬁthexrgqx charge ﬁo wétcrways is é cog;. 
o mdn'ihéident of industrial éroﬁgséing. With thc excepflén of bo:ic‘
fagid which isiﬁhi&ue_tbhhuclear‘piahts, each. of Lhebchcmncals 11 tcd
beiow(and‘iﬁ'the‘coﬁécnffatibns,uscd)is_Customary:té the operation 

and maintenance of all fossil and nuclear power plants in Nevaork e

'_andiclSQwhcre throughout the United;St&t¢s._.Tho 11 st of Lhe chcm1calc

dl‘Phdlqu on a’ 1outlnc basis from Indian-Pbint Unit No. 1 Ls_prg—

"SentedAin-thé-following table;

CHFMILALb US]D FOR ROUT¢RT TA]ATMF”T DIs CHARGED i
I‘RDM ]NDIZ\I POINT UNIET NUMBER. ] . o

ISCHARGE CONCJJTRATIOV BASLD ON

CHEMICAL - -~ = . L ,-coontwo WATER FLOW OF 300,000 GPM
Boric Acia . - - I 0.1 ppm H3BO3 -
Cyclohexylamine : . _' <1 x 107° ppm cyclohexy]amlne
- Detergent o L 0.001 ppm detergent - e
- Soda Ash ' o 7 ppm Na,COj '
Sodium Hydroxide - + 0.4 ppn NaOH :
Sodium Hypochlorite <0.1l ppm res 1dual chlorlne l
Sulfuric 2cid . o - 2.4 ppm H)SO4 ‘
Trisodium Phosphate . 0.0004 ppm Nd3PO4 _ .
’ Dccontamlnatlon (Varlous) _ Minor (major decontamination waste

would be treated)

. v . : N
i . .

Thé”dischargé-concentratidns listed ih ﬁhis'tdbleihave been‘
_calculated based ‘on ‘a coollng water flow of 300, OOO gpm under the
normal coollnq water flow. . There are c1rcumstances £or Whlch thu

flow may be leus than 300, 000 gpm and as low as 20, 000 gpm..,Thisb



._.-,‘,'.—'30-. | .
‘~j'would occur only whcn the plant is not in operatlon and the resu1t~v*.

‘.'ant conccntratlons wxll be 1ncreased proportlonately. On the other

J.hand. the concentratlons lmsted in thls table are extremely con-.*ﬁf

f'selvat1ve bocauee (a) the ple—dlschaxge 1nteractwons bctween chemlcalp '

.: i

ﬁfand Lhe rivexr water u Ld fox coollng have not bten takon 1nto accounL( f

‘and (b) tho flow flom other unltq has not becn consxdered hese“u

:1_,1ntcract1on would undoubtedly docrease many of the concentratlons

tlmated in the tablt. Mtasurements in the dlscharge canal 1ndlcateA
'fthat the pi of thls waLer-ls near neutrdl (pH 7),'rang1ng from 6 5
'to 7.5. Thus 1t is apparent that Lhe riven water’ has a strong bul-
-ferlng capac'ty thereby reduc ing the antxcxpatod effect ofveach |
'spccxfrc chcmncal.- An’ oxamplo of th" buffoxlng effect is the fol»?
lQWing. ~The pu of a 2. 4 ppm suliurlc dCJd solut:on 1n dn tllJed

. water wah no bufforlng capa01ty would be 4,6, Rocont obaervatlon

"of dlbchalqe canal cffluont pn duxlng sulfuxlc ac1d dlsoharge have ff_.

nOt:been_less_than.G@q.
The'parameters used in-the_determiqation of the concentrations

preaented in: the above table are as £ollows.

"I. Boxic Ac1d - Borlc ac1d is uscd 1n the prlmary coolant

system and 'in- the fuel storage pools at varylng concen-ﬂ
1-tratlons. Cons1der1ng 1000 ppm H3BO3 as an’ average con-"'
1,cehtrat10n of the borlc ac1d-1h the waste, ‘the released l
.htconcentration calculates to 0. l ppm H3BO3.- Waete ls:l[
Approcessed at approx1mately 25 GPM,,S days per month
_The-borlc acid concentratlon releascd 1° undoubtedly‘much
lower,‘sineeialmost all wastetls_evaporateq,_lcavxng the |

boriefaeid behind to bhe. drummed and shipped off site.
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delohexylahine - Nuclear boiler feedwater is treated;

~ with cyciohexylamine to contrel_feedwater‘and steamth}v

velatilizes‘fn the boilers. A Small portion is'dis-‘“
charged viawboiler'blowdown.~ At a concentratlon of 0 1

ppm cyclothylamlne in the boxler blowdown, the con-if'
' _ :

'centratlon ln the dlscharge canal would ‘be less than

1 x 10"6 ppm-

Detergent —'“Coigate.Lowhfoah" éetergene is ‘used iheﬁhe"
planﬁllaundry'at epproximaeely'B'pounds pex»day; .fhisl
is-equi;elentptolabcontinuOus-discharge_bf 0,001 ppﬁiin’e

thevdischarge canal,h s

Most of the cyclohexylamine remains in the system as. it .

Soda Ash = Soda ash is used to ‘wash the - flue gas. passages E

of the superheaters, economizers and air preheaters. ;It

is. uscd at a cOncentratlon of 2 percent for approxlmately

eight hours, 4 timeés per year. Durlng dlschu ge its con-

.centratlon in the canal is approximately 7 ppm. . .

Sodium Hydroxldebe Duringﬁregeneration=of-the mixed-bed;

exéhanqers.in the make-up water'treatment plant‘ sodiﬁm-
hydroxxde is lnjected fox 80 mlnutes at 0. 25 GPM (50

perccnt solutlon) Durlng 40 mlnutes of thls lnjectlon,.

-sulfurxc acxd xs also lnjected ncutralxzxng the effluent.*.m;_



o e

in the dis scharge canal is approxxmately 0 a4 ppm NaOH.

These exchangers are regenerated about once per weck.‘"'

‘lﬁl;:.sodium Hypochlorlte - Chlorxnatlon of our maxn condenérH
'sers uses a lo peréent sodlum hypochlorlte solution
at a feed 'rate of about 2. S GPM for one hour 3 tlmesh
per-weék,v Chem%calgtests areimaQGiat>the dxschaxgggjj
,cénal durinévchidrinati§n £o ensurevthaé‘the diécha:ée
llmlts of 0. 5 ppﬁ re51dual chlorlne are met. Actual |
¥.alues are generally less than 0. l ppm due to the fact 
”._that onlyilAcondenser is chlorlnated ata t;meAand'thgi

chlorine demand of the other condensex circulating*tr

water is approximately 1 ppm.

VII. Sulfuric Acid - Sulfuric acid is used t6 regeneréte-thek~

cation and mixed bed ion exchangers in the water treat-

ment room. - As previously described in sodium hydroxide, -

the}suifﬁrié aéid‘ ﬁéed’in the mixed bed-regeﬁerati@n is
.neutraliéedvby,tﬁe soaiumvhydroxidé priorvto dischargé,':
buring>the'cation regencration 98% sulfuric.écid is in-
jected,at abouﬁ 0.6 GPM for one hour. This results in

-

a concentratlon in the discharge canal of 2. 4 ppm of

sulfuric a01d “cation exchangers are‘regenerated-approx—‘

imately once every four days.

VIII. Trisodium Phosphate - Triéodium phosphate ‘is used for
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internal treatment of‘thevhousﬁ service béilers,' Ap-
 proximately 1.5 pounds are used daily and discharged .
to the river via blowdown., 'Thé;diluted'chcentratibn
in»the'discharge canal is'apprOXiﬁately‘Q;OOO4 ppm - :

Na3PO,.

. IX. Decontanmination Wastes - No major d(LODLdmlnﬁLlon op—'
erationg have heen perfo:ned to date, If'any-major:

“decontamination should‘be‘required,,appropriate treat-

ment of the chemical waste would be undertaken.

On occasion, power plant operation requires discharges‘of .

" a non-routine nature, ,All oUCh dis churgos ha]l be thhan llmlL“
. ‘ . . ‘s , : A )

prescrilaed by appl;caolc ow Yoxk &tatc roqn1~t1015. 1n Lhc ,"

event that no suc h chuldtaou is in exis tcnce, an"application S

for a pormit will be filed. .

————

. SKCTION I - DIS CIIAP 510 OF CHEMICALS 1 ROM UNTT NO 2. DURING CON""I‘RUCTION
The constructlon of Indian Point Unit No. 2'ncce sxtated the
K dlschargc of a clcanlng solutlon in Maroh l970 'At that time -

an alkallne clcan:ng (u51ng trlgodlum pho phato) was performed on’

”the'COhdgnsate‘and,steam'systems of Indian Point Unit_No..Z, The ‘
cOncentrated;cleéning solution was barged out to sea aﬁd_oﬁly the rinse



Tf,‘water was dralned to the dlscharge canal. Bioassays.have been: -

'performed on alkallne cleanlng solutlons dlocharged from Unlt

No -2;7 Thc bloassays were for trxsodlum phosphate and demonqtratcd
'1-*thaL thu predlctlons mdde conccxnlng the luCk of toxac;ty to flah

> lmfc at the concvntratxons in quc«tlon in Lhe dlgchdrqe canr were

 ;co?roct. All~di°§ﬁérge< wéxe maue w;th the approvdi of thc h. Y. f: '
  fState Dcpaltment of Health._; o |

| Tcsts for Indlan Point Unlf N&. 2, dhxch w11] be conduc1;a“

;éhis fall wx]l requlre Lhe dlschalqc of ﬁho phate;,vmorphollhc

' and hydxa ine. An ﬁpleCdtnon fox a permit was" fl]nd w;th Lhof

;Depaltmunt of Envmronmontal ConacIVatLon by lctter dated Scptom—

‘_ber 14; 1970, from Mx . Frnnh D hcmlwee_of Lon Ed;fun to

‘My. Thomas E. Quinn of the Department.cf-Eﬁvironméntal Consgqu%g

~tion. -

-'SECTIOI‘ III - DISCHARGE OF CHEMICALS FROM VLT NO 2 DURING or)r ATION -

A lis t of chemlcals which Con Fdlson oxpocts to dxschgrgo £xom.

A

‘Indlan Point Unlt No. 2 is presontcd in the fo;lOW1ng table

QQEZ&ﬁ;QL ' ' Dlscharge Conccntratmoﬂ Based on b
o S . Cooling Water Flow of 850, OOO GPA - g
Boric Acid R . 0.002 ppm H3B03. ]
Detergent : ' - © . 0.,0004 ppm detergent. - i
- Hydrazine- . . 41 x 10-% ppm hydrazine T
. Moxpholine - - o 0.0001 ppm morpholine -~ S
Sodium Hypochlorite : 4.1 ppm residual chlorlne S
Trlsoqlum,Phospnatc"-' ' o 0 0007 ppm Na3PO4

]




"As discussea above 1n,Sectmon I Wlth resptct to Unlt No;vl;¢:
:7.there w1ll Jbe c1rcumstances when the coollng water flow w1ll be
;-reduted fxom norma] coolxng water flow of: 850 000" gpm to a flow'

of aé little é lS,OOO gpm. Proportmonately 1ncredsed concen-'

tratlon w:]l rebult Practivaliy,:of course, theucooling‘water o

"¥_£low of Un1 No. 2 will be auqmentcd by that from Unlt No. l or,i3j”

as 1nd1catod abovo in Sectlon I, by 20 000 gpim to 300 000 gpm.;;ﬁ.
The parameter._uked in the dottrm:nat:on of the coneentrd-'jﬁ
'tnono prcﬂontod in- tb above'table are as-follOWS;

I, LOIIC Acxd - Boric acid will be usod in the. lemary

cooldnt systvm and in Lhe fuol uLorago pools dL vary-'"ji_

ing. concentratlons.- Cons 1derinq 100 ppm,H3Boj as an

‘av raqe coxcentlatlon of the bo ic acid infthe:waste,'

_Lhc relca)ud concentra 10n caltulatﬂq to 0 002 ppm -fil"":

‘B3BQ3; waste will be. procekaed at approxmmate]y 2 GPM
on a continuous ba31s.- The bor;c acid- concentratlon.
A released will undoubtcdly bc much 1ower, sxnce alﬁoet
' 'a11;Qaste w1li be evaporated,vlcaV1ng the borlc ac1d'
.behind“tovbe drummed and shlpped off s1Le.-
II. Deterqentl- “Coléate Low Foam" detelgent Wlll be. used
| in .the’ plant laundry at approxmmately 3 pounda per day.”
AThlS ls equlvalent to a continuous dlscharge of 0 0004

ppm 1n thc d:schargc canal.

III.. szra21ne - Hydrazxne wxll be. used as an oxygcn scavcngcr ‘

— o e 3 B
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IV,

' V.

VI,

‘ in"the steam géneﬁétor. It w1ll bc dlscharoed at 58 GPN':
E at a concentratlon of 0.01 ppm 1n the blowdown. Thxs-will

'rosult in a dlluted concentratlon of less than 1 x lO -6 ppm.l )

" Morpholine - Morphollne w1ll be us sed. Lo control water and

R ' _ L
steam pH, It will'be-discharged'at 58 GPM via blOWdown_

ffron the steam gﬁnorator at a conccni,atlon of 2 ppm in

-the-blowdown, -Thxs will retult in a anlutcd concentlat’on

v

“of 0,000 ppm.

‘Sodiwm Myrochlorite - Chlorination of main condensers will

use a lS-percent sodium hypochlorite solution at a‘feed

rate of about 2.5 GPM for one hour, 3'times'per week.

Chomical tests will be nade at the discharge:canal'during

chlorination to ensure_that;tbejdis:hargc'limits:ofﬂO;S ppm'

residuulvchlorine are met. Actual values, arc:cypectcd

| to bo qcnorally loss thun 0.3: ppm duo to th fact thaL

on]y 1 condcnscr is chlorrnated at a time and the chlorlne

demand of the oLher condcnscr cxrculatlng watﬁr lS appro>1~

y

maLcly l ppm._

Trisodium Phosphate - Trisodium%phosphate will“beqused'

for internal treatmént ofithe_steam generatoré; It w1ll

be discharged at 58 GPM at a conccntratlon of lO ppm

Na,P0O, in the blowdown. ~This will result in a;dilutedj

concentration of 0,0007 ppm.

~ The Indian Point Station, -as other power stations, has a wet -

chemicals laboratory on its premises. In accordance with common:

e
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1nduut>*al practlcc, the wastes from thls laboratory are emptled

into dlalns whlch, after much dllutlon, enter thc dlscharge canal

;Thc quantmtles of chem1cals 1nvolved are mlnute and tho dllutlon

*_facﬁor-in questibn'is so enormous that the resulting;concentratlpns o

from these chemicals in-the discharge canal are less than trace

and are counsidered inconsequential.
e - PR B

. SI CTTO‘\I IV - CONCLUSION

A :

COn deron s confldont that Lhe dlqchargo of the chemlcal‘ L

reéferrcd to abovv w;ll not huvc any advelse cLFcct on floh llfe.

jAs~n0ted abOVQ; all the chémicals'referred to herein have been;ff

éommonly'diSChargod at the indicaﬁqd'concentratiohs £rom powwr-”

p ants th:ougaout thu country for many ycaruo Purthorloro, in Lh

coursé-oﬁ Unit No. 1 Operation, advoerse cf£< ats have not beon

observed in the discharge canal. These Observations combined'With

the low ccaccntt~tions Of'all chemicals in'question'and the inherent
burforjnq effpct of the river water in the vnc;nlty of Indlan Poxnt

indicate.that there will. bc no undeci rable £f cts. on thc water

quality-of'the‘nudsoh>River;~

Déited: o
Septembexr 17, 1970
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LomTT ExmRIT A

51NDIAN;P01NT-TEMPERATURE.STUbIEO'

xa;AJden = Hudson River: Hydraulic
.~ Model No I (1964 66) ' '

1{Areme;ﬁcuefﬂ;u,R1ver Hydraulic_
: gﬁhuhﬁhtlniil (1967-69)

JﬁrA?i CHadsdn River Hydraullc

Model No. IIL (1969 70)

ST QI”'~ ludﬂ.um\:ver Temperdture

“Study (1“*1 69)

| ﬁ. N E. Blolobists - Temperature Study f'

at 1. P Outfall (1966)

. ;‘N Se LLOlOLlStS - Tcmperature_Study

- (Ro~ts & Crews) (1968)

fo LN, FV~51010 L'fs - Temperature Study

.;:.;tTexac q’nst:l*ment:s - Infrared Temp,

- Surveys at I.P, (1967 -68)

~iThomas A1r Views - Aer1a1 Surveys

. aL I. P. (1968)

' Hollman - Effects on H. River Amblent
Temp. . from .I,P, Discharge (1965-66)

" Amount

~ Authorized

s
90,000,060 -
zsd,Obofoof
f; 75§0°°‘°d
10,000.00
asean
24,300f°q4
f_ 3,842-06 H

1,296.70

Aheent'_
‘ Sgenffv_
s 76 963 24' ;,Tf
"86,323;86' ;-"‘
© 230,033.18
 49,657.70

© 4,802.35

11,254.00

' 8,318.16
24,300.00
3,842.00

1,296.70

$.520,974.10  $ 486,791.19 -
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¢

Consolidated Edison Fish Protection Task Force

Charles Sohtar} Chairman
Chief Civil Engincer

George Cowhard, Jr. ; R ,
CEnvironmental Engincer ' |

Donald McCornmick » _ N ;
General Superintendent of Indian Point Station

L

Indian Point Fish Advisorwv Board

Merril Eisenbud, Chairman
New York University Medical Center i
Institute of Environmental ledicine  «

Dr. G. J. Laucr, Secretary
New York University Medical Center
Institute of Invironmental Medicine

‘Dr. Rdward Raney -
- Fisherics Riclogist - N
Cornell Universicy . '

Hérbert Reistol
Bechtel Corporation -

Dr. wenyth Howells
Biologist . :
Great Britain



- APPENDIX E= |

"Hudson RlVQY POllCV Commlttee*

'.Albert G Iall,.Chalrman : :
' Ncw York Stato Dcoartmcnt of LnVlronwental Conservatlon

Lestor G. MacNax ata**, e
‘New Jerscv Dcpartment of Conqclvatlon and Tconow1c
Dcvc]oonnnt :

<chhard>E."Griffith, Regional Dlrcctor
U. 5. Bureau of Sport Fishcries & led]1L0
Boston - T S '

Ossi. Norrl

U. S. Luroau of Commcrc1al Flgherles*’*
Gloustet,'“aos.

 ~Hud°on Plvnr Technlcal Co mlttn

_Jogeph A. Boccardv Chalvman ‘ -
u. S Bureau of Sport Fisheries & Wlldllfe

Paul E. Hamor o
New Jersey Departmtnt of Congcrvatlon and . Pconomlc
Devcloaﬁﬁnt :

Kenneth r.. lch
New York State Department of an1ronmental Conscrvatlon

Paul R. Nichols : o |
U. S. Burcau of Commercial Fisheries#**#*

’

*  In. Juné 1967 ‘the Connoctlcut State Board of F‘1shcr1.::s.

and Came accepted an invitation to paLL1c1pu(t as .
an adviser and active discussant. Theodore. Bampton
‘is presently ‘serving as the reprcscntat:vc -from Lhe'

'Conncctlcut agency.

**_"Retlred in 1970; Actlng Dlrector George Alpaugh is
part1c1pat1ng

'**f' October 1970, acencv °h1ftcd to U S Department
-of Conmerce.’
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" CONSOLIDATED EDISON COMPANY OF NEW YORK; INC..
INDIAN POINT STATION, UNIT #2 ‘

;Statement of, the Department of Env1ronmental Conservatlon on

the "Environmental Report, Indian P01nt Station, Unit No. 2"

flled by the Consolidated Edison Company of New York, Inc.,.j
,U. 'S. AEC Docket No. 50—247 '

-~ The Department of Environmental Conservation has reviewed the .

 "Enviromnmental Report" (the Report) filed with ‘the U. S..Atomic’EnerGY;.‘
-Commission by Consolidated Edison Company.of New York, Inc. (Con Ed),
. and hds had benefit of a meeting with regard to the Report on September 10,

'v1970 betwcen representatives of Con Ed and staff representatives. of- the

'N.Y. State Atomic Energy Council. and subsequent meetlngs w1th the staff -
'representatlves of the Counéll :

The Report filed by Con Ed is a brief and'general discussion of.

- several aspects of the potentlal impact of Unit #2 on the environment

‘Yather than a single source of all avallable 1nformat10n on the env;ronmental

impact of Unit No. 2.

The follow1ng is the speclflc statement of the Dcpartmcnt on the
environmental factors réeferred to in the Report. 'The statement is divided

~into two main categories: (1) Radiological Conslderatlons, and (2) Non—radlologlcal
.Considerations: A third section addresses ltself to the format and content of

Environmental Reports. -in general.

RADIOLOCICAL CONGIDERATIONS

N The Report indicates (on page 17) that "For the purpose of determlnlng

 complianceé with these regulatlons* Indlan Point Units 1; 2 .and 3 will be’ v
- treated as a 51ngle fac1llty." In llght of this determination, our comments: =

relate -at this time to the ervironmental impact of the combined radloactlve
releases from the 51te of Units 1 and 2. :

. The Report states ‘(on' page 20) that. equipment  for proce551ng radloactlve
waste and admlnlstratlve procedures to control the release of radloactlve
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 dlscharged
to the environment to levels as low as practicable, Con Ed indicated in the -
meetlng actions being taken to ‘reduce the ligquid radioactive. effluent from
Unit No. 1. Con Ed is’ lnstalllng an ion exchange system for the sccondary

‘loop boiler blowdown and is now maklng more extensive use of the liquid waste

evaporator. These changes should significantly reduce the- Report'= (table on
page 18) estimated 36.95.curies per yvear of fission and corrosion products
other than tritium discharged to the Hudson ‘Rivexr. -Liquid discharges as

_reported by ‘Con EQ to the Department for the period September 1969 through

February 1970 indicate the release of radloact1v1ty other than tritium to be
approximately 10% of the amount released for the previous six months. '.This
lower release rate would ' give an annual release of three curies per year for

_Unit No. 1. In the table on page 18 of the Report; Unit No. 2 is estlmated 5
_ to have liquid effluents other than trltlum that are less than one curie

per year.

%10 CFR 20
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The Stadte radiologifal surveillance program has detected !Manganese-~54°
in aquatlc vegetation in ;96u angd 1969 and in fish sampled from the lower
Hudson River in the fall of 1068 - 'C8-134 and €S-137 were . detected in fish
'and tud. in 1269. - The’ foregoing actions to be taken by Con Ed to- reduce the-
5act1v1ty dis characd frem Unit #1 should reduce ‘the concentratlon of thcse

isotopes in the. aquatlc environment. : S

, _ The Dopaltmcnt s annronmental RudlaLleh'SurVOLJlaﬁcb Network hasz
not detedted airborne particulate mattor attributablé to the stack dlscharcco »
from Indian Point Unit No. 1. S$ince 1963, radiodctive particulate concen- )
trations measured at two locatlons near the loactoa, have been sinmilar to '
concentlatlona neasured at- other sites Lhroughout the state. The partlculute’
a*tlvaty detected 1s attrlbuted to worldwlde fallout and not to reactor
_operatlons.

'We'uﬁdefstand from the meetind with Con Ed that Unit No. 2 will be
provided with- cqu1pment and Con Ed will impleient' procedures to ellmlnate
esecntaally all halogcns and partlculate material from the gaseous cffluan

The Department fee]g that the mcasures indicated by Con Ed to. con;vol
Vthe rclease of radioactive material should minimize the radlologlcal 1mp
on. the cnv1ronment of -the two units operatlng at this _Slte. : .

Thls apploach to the control ofladloactlve eflluonts is Conszstcnt
with- tho USARC's propos jed amendments to 10CFR Parts 20 and 50 that emphasize
the Federal Radlatlon Council concept of keeping cxposures to 1ad1at10n as
low as y:aetlcable.' ¥n this regard, to ins ure that operating procedures alo
consistent with minimizing any, radlologncal lnpact on the enviromsent, the’

- proposed Operating License Technical specifications should. include limits
on the effluent discharge- that reflect thls conccpt and the planL capability,

The fo]low1ng areas of potentlal env1ronmental impact "were not

dlscusscd ‘in’the Report

1. Transportatlon of ‘irradiated- fuel énd : _ o o '.. e
2. Bmergcncy plannlng : o

The S‘Late is contn.nu:.nq to work w1Lh Con Ed in regard to omergency
procedures related to the Indian Point site. The State was informed by -
Con Ed of the details of shipping the’ spent fuel from Unit’ No. 1 prior to -
the initial shipment. Con Ed should identify probable routes, methods,
frequency of shipments ~and ultimate dis position of spent fuel from’ Unlt No. 2
to pernlt evaluatlon of the env1ronmenual aspects of thls factor.

NON—RADIOLOGICAL CONSIDERATIONS

‘We believe Con Ed's discussion of the urban environment. in the Report
‘is a very pertinent consideration. The envirohmentgl impact of two ‘alternatives
to a nucledr‘plant, namely, lack of power or additional fossil fueled capaclty,
: hdve a'direct bearing on the acccptab:lltj of the Pac1llty



] As 1n the case of rddloloclcal cons 1derations, there are a number of
areas of potentlal non-radiological impact upon the environment which were not
dlscussec or. were mentloned only brlefly in: the Report These 1nc1ude.

"1.‘ Thernal dlechargeu, and o .‘ o
2.7 Chemlcal dlocharges.

v ‘A dl cussion of th(bc subjects- with pcclflc cros -roforence would
" be- of majox afflstance in tho conqnderatnon of thc cnvmronmenta] 1mpact of
~+ the Pac11;ty ST } - o

An cnvxronmental roporL should cover fhermal dlecharge to: Lhe Yo~

»CclVJng body. -The 1nc1us1on of guch information in the report should not
prejudice the State's authority for regulatory control over industrial waste-
"dlscharge glnclhdlng thermal dlschalgcs. The Divison of Pure Watecrs, now

in this. Denorument, ssued a construction pcrmlt on May 19, 1970 for a sua—'
merged- outfall that could accomnmodate the discharge from Units 1, 2 and 3.
Upon completion of thes¢ facilities and receipt of application from Con Ed.

to use the ouomelgod outfall for Unit No. 1, the request will be grantcd. &
evaluatlon has shown that there is reasonable assurance that the cx1<cha1gn
will mect water. quality qtundarde. The operating permit. will bc ‘bascd on
u51ng the gubnerged outfall. To obtain an operating d1"chargo pclllL for -
Unit No. 2, Con Eqd must demonstratc by the operation of Unit No. 1 that the
e°tuar1ne thermal criteria rolatlng to limits and distribution of temperatwre
and the Lhc*mal standard rolatlng to conditions non-injurious to fish llfe '
-will be satisfied.. "The apploval for construction clcar1y indicates that

this app;oval (annot be conutrued as allowing op*rat:on of the outfall.
structuro at ratod capa01ty It is rccoqnl?cd that modxflcdtlon may be
nccessary as add:txonal oporatlng data is doveloped R

' ln evaluat:nq various arcas of ouv1ronmcntal anact, one related areca -
_.of concomn has been identified. While vertical traveling screens and-a water
' intake velocity modulatlng system will be 1n,talle 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 1ntake structure d051gn w1ll adequately pro=-
tect fish and other aquatlc organl sms,. : '
: ‘ The' problcm of flsh mortality at the 51Le nust be solvcd elther by
'the structural and” operatlonal modifications proposed by Con Ld in the. Report,m
or’ by such addltlonal rmodifications as are found necessary. :

Dlschargcq of non~rad10act1ve wastes are mentloncd on pagc 22 of tho
Report. Con Ed should provide an estimate of the quantity and type of chemicals
expected to be released to the Hudson River. ' This will aid in the detern1natlon
that all nccessary State permlts for 1ndustrlal waste discharges. have been
obtalned ~

By siting the plant facilities on the lower ]ylng portion of the 51te,

the acsthetic intrusion into the area has been minimized. - The upper portion
. of the site continues to support an;80-dcre forcst wlth a frcsh water lake.

1=
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As the number of multi-unit sitcs increase (for cxanple, Indian Point.

"and Nine Mile Point), the envircnmental ]‘(‘pOL" for a particular facility shohlu

include a suwmmary for all facilities planned . or operational .at the site ana
‘their combined enviromuental impact. s al,o suggest that future environmmental
Yreports- include specific cross—reference to materials and data supporti~ . of '

statements made in the ~nv1ronm’*ntfﬂ report., (This information is genr. 1w
presented in greater detail in other publicly accessible documents, par. .alarly

the Prelissinayy and/oxr Final Safety Analysis Revorts filed with the U.S. aAtomic

- Energy Comaission.)  Nonethuless, we would urge the USALC to provide clearor
'addntlm.c.l guidance to applicants for the preparation of the environmental

rcport_-_ so that applicants may have a more definite understanding of the specific’
environmental factors that should be diccussed with particularity in these

creports.,  We believe that these should includz not only the envirormental
Caspacts of _]»\):(",}n')‘. radiological protection froa routine releases and protectinon

situations, but also the environmenltal
effects of thoymnl and-other waste dischorgens to the anviromment, oven, thougyh
such dischavges, For yogulatory mirposes, may not be within the jurisdiction
of the USALC.  For crample, detailed information is recuired in the Environ-—
mental Feasibility Repoert to bho filed with this  beparinent in accord with.

th(*'Stato law, Rules and ]wc,u]m ions, Poart 73, Section 19. Althouuh the EER
is not requirad for Con Ed Unit Wo. 2, this type of information would have

‘facilitated the review of the Report and the cvaluation of the impact on the .
ehvironmcut. : I o e

againcst abnovmal releases or emergoency

_ Ve believe the provision of greater detail in the environmantal report
itself and clear crous-referencing to data available cliowvhere will provide

gi:oatcr clarity and roduce the time and offort. needed for c.ornp:r_ohc‘n«lve review
by all partics concornce ‘d and will help to mwake evident Hmt there exists, in-
other rcadily available docunments, a substantial amount of lnformaium_and :
data to support the goncral conclusional sLatunc_nts of: the type cont xihed ‘in ’ T
thc onvnom*ontal report ‘

i

October 29, 1970 ]
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