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pRac‘aLng_gg

CHELY ﬁgL JENSCH: Please cong te oyder.

~

4

This proceeding is a furthex evidentiary proceeling

in the matter of Consolidated ! rdivon Company of New York,

Iincorporated, in reference to Lo zpplication for operatien of

the Indian Point Station Unit No. 2, which is veflectad .n

Atomic Energy Commission Docket No. 50247,
Appearances should be enterad on behalf of fthe

Appiiqant, ¥ n@%@ the mresavwn cf Mr. Txoﬁﬁan and Sohen.
ﬁg@sdﬁ Rivex ?isheraun°s Agsociation, My, Macheth. Nawnvmrk
Atomic Bnevgy Couwncil, Mz, Martin. And the Atomic Energy
LQMDL&%LGM 3aqu1ator§ Staff, Mr. Kagmah, IF you Wwill introduce

the others --

LN
N
~

S

MR. KABMAN: I woulid iike to intxaduée My . Edward

ivie, a colleaagu® of min@ and cagns@l'fex the negulétory Staff.
Ciif TRNAN JB&aU? Thank you. Your appearance may

be - entered. L . . :

‘

Fop ﬁhe‘bénefit of the persens who did ﬁot attend the
éenfeﬁence‘whieh was held among the atiorneys and the Board

and mther‘m@mbeﬁé of the public on,N@vémbé: 92nd, refarence
should perhaps be made to the fact haL a conference was held
on vaembex 22ad.  This pruge%diéﬁ, h@wever;'t@day }s coenvencd

in accondance with an order coavening an pvidentiary hearing

which was iszued October 16, 1972, wh*ca order wgu given the

[y

epexrsl public distribution which included publ 1hat10n im the
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Feéexal rRegister, which is the officlial government publication,

notice publicstion as reflected by Volume 37 of the Fedeval

Regisher, page 22637; and it was published on Cohober 20, 1972,
Theré was also issued anAordeEVCanening the con-

Ference which was held to which peference has besn samile and

that order was given general Pnb‘zc distribution which

e,

included 2 V wailing to all persons who have requested copies

of notices from the Peomic Energy Commission. The ovder
Cnmvening this evidentiary hearing was 1ikewise mailed to

ail pexsons who have réquesteé notification of pnblic prosead-
ings in this proce eeding -- in this case.

which
whe conference/was held on November Z22nd related

soiely to procedural matters., No evidence was received, no
Witnesses were swWoIl. phere were discussions among. tha

attorneys as well asz by the Board in referencs to this

B T L

ayidentiary hcarxnu” ronsideration was given to the
anticipated scope of the evidence that each party,éwuld pre-
gent at this proceseding, as well as the nanes of the witnesges
and the subject matiers wm.cM Qﬁﬁld be govered by the intended
presentatlion.

Certain stipulations were reached., R request was

made by the Hudson River Figshermen’s Agscciation, as well a8

N

hy the Epvironantal Defense fund, that certain factua.

matters be indicahed to be within the ccope of a contest or

an agraement oy any other qualifications to assertions of




fact which ~- for instance, the Hudson River Fishermen's

‘l' Fmild
Association had prasant@d.

e 3

The Applicﬁ nt agreed o x@f¢ew tha 2 assartions

| . and has filed 2 =v~ap0n se indiceting the scope of its agree-
ment or disagreement orx its comment respecting the
:‘. . " B - .' . M
assertions wade by the Hudson niveyr Pishermen's Asgaciation
and the E vmvonwenrul Dmx nsa Fuand.

The procedure which is of greatest, perhaps,

4
-

impurtance to this session of the hearing is that 1t is

i)

aexpected that rhe witnesses fox the ngalaﬁorv ﬁ.mf’ 0Ef the

ntomic Energy Commission will be First crops-examined afte

]

all of the parties have lnttmdumed ¢heiy direot evidence,

12 : :
‘ shis procedove was establishz G bacause of the fact that

many of the wlinesses for the Staff ave required to be at

Lo 14

i oo - h.] hd Pyl

] : anotb@“ pzmaa eding naent week and it is ewpected that the ’
i 15 _ ‘ ' :
: crngs~eXamination of the St fﬁ witnesses may well viilize %

17 ‘ i
‘ X Lon there is the status of the case, in ’

i
2
=
i)
Qa:
F- t 4
s
L.

that insofar as the Staff is going ahead and offering its
wiznesses for &rcsﬁ~“.am1maﬁlon, that tha® does not affmct
sne obligations aad bh@ respfas‘bilit_ of the Applicani to

29 S : . .
besy the burden of proof for the 1license to operate this

22 N
mlant.

e Staff has, since ocur last svidentiary hearing,

N
&

o
o

aubmitted a Pinal Env arenmmntai statemsnt and im that
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1,

statement the Staff nés recommehde& that certain conditions
be attached if any operation - is authorized for the Indian
Point No. 2 plant and that is'that there be clbsed,cycle
operation of the plant. lThat has Eeen constrved, I think,
somewhat generally as requesting a condition for cooling
towarE.

At tha.ccnferenc@ which was hald in November, the
staff emphasized that 1ts recommendation, howewer, was limited
to a request for a condition for a closed cycle operatian’
whichk may be gccomplished in one of many ways, cone of which may
be cooling towers, one of which may be another method, but in i
any event, in view of the characteristics of the Final
tnvironmental Impact Statement which has heen filed by the
Regulatory Staff of the Aﬁomic Energy Commission, the Staff
has in & sense the burden of going forward with the evidance
o make its presentation in that regard.

That does not, however, limit or in anywise modify
the oblggatian of the Applicantvtc sustain the burden of proof
which devolves upon them by‘the rules and regulatione of the
Atomic Energy Commission. _ -

as we understand the pesition ¢f the Applicant, the

Applicant does not object to a closed cycle operation of the
indian Peint 2 plant if thexe are developed facts which just

that type of condition. It is the view of the Applicant, as

we understand it, that the facts have not yet been presented
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to warrant the i”pOmLthn af that kind of a condition; and the
Rpplicant,has propoded that further data be developed so that
if there is shown to be adeguate bases for a closed cycle

opernw;onﬁ the Applicant does not have ca1ectxon ta ity bhut

do&s pave objection to the imposition of any gondition in

# w’-

shat regard at this filme hLecause of the fact that in the judg-
ment of *na Applicant the facts bave not been presented Lo
waryant that condizion and all of those matters will be

a the course of this evidentiary procecding.

2.

Anothar aspect that was developed at the November

22nd aanf&w“m*ﬁ which is of importance at the outset and

which indicates the scops of the activities which have been

the attorneys in the several recesses, neither

&

the Hudson River Fishermen's Azsociation nor the Environmental

pefense Fund cbject to the oper akion of the Indian

Point Ho. £ gdant for the purpose of electrical gensration

provided, as they sﬁgg&éty that conditions be attached fox

the myeraﬁigm which would regquire closed cycle operation of
the plant.

The record of the discussions which were held on

Novenber 22nd iz available for public review of the transcript

which wos made at that public conference held on Novemnbar

22nd and ehat transcript iz available for review at the public

documente room of the Atomic Eneigy Commission in Washinton

and also at the H@nfy ~ Hudson High gSchool here in -=- I thipk

—rp




€216

.6:'&3",.1 i it is Montroze oF C""D'LOYI“\;-‘ ~+he-Hudson, whatever be the
L . « " - ) . , » .
a municipaility dssignation; but it is available for the public
- . . g s X ) s
3 raview in ithis region and all Cmemkers of the public ave

invited to review that transcript.

5 : There will probably al izo be &iscussed in the course
& of this zes ién of the evidentiary haarings some rsference
7 o the amendnents which were made by the Congress to the
3 rederal Water Poll wtion Control Act which will be the subiect
9 Aof some discussion, and I helieve contention, as to whether
10 rhe Abomic Hnergy Commisgion has any jurigdiction to impose
11 ~a condition for cloﬁad.éyc%w oparation of the Indian Point
12 Ho. 2 plant,
o .
i 13 1 think since this proceeding has 5tarted we have

14 11 kind of gone rhe full circle on that matier.
15 {Langhter.}
16 At the outset, the Atomic Energy commission stated

1 17 its view that it did not have jurisdiction over thermal

!

i 19 aefflusents from nuclear gensias ting plants. Then im 1878, the
) Naticonal Environmental Policy Aot was snacted and as |
20 interpreted by the so-called Calvert C C1iffs decision invoiving

the Baltimore Gas and Electric Company. the court determined

3%
Py

that the AL pmic Energy Commission did have jurisdiction over

8

22 thermal relpases from nuclear powered plants and con nsidera
oy tion should be given to the environmental impact of such

rhermal releases, i they ooourred.
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Then in Ootober of 1974, as I mentioned, the Congress

enacted the amendments to the Pederal Water polivtion Control
act and when I say Cmnqaesz snacted it, it was over the veto

&

nf the Pragident of the taited States; so the Congress has

dagbernined that no federal agency oen me asze a condition

to a lioce nae which would affect oy alier 0¥ Change any

heen made by the

o

determination of thermal releases which nad

ATOYT o

i

i ' . .
Fnviconmencal Policy Adminest

S those are mat‘aﬁn rhat the public will be

o

%aarkhg (iu uzged. here and there will be contenbtions as to the

5

Cenese amendments as spplica hie to thiz proceeding.

Lo

l"t

soopa of

vhare may be contentiong that pex haps the reguest

)

for a denditicn for closed cycle operation Quas not
necassarily involve a thermal releasa coﬁaiﬁ@ratiun and the

parties ab the November 22nd conferesncs were reques ted to sub-

mic briefs respecting these amen ndnen and their applicaticn,

if any. tm_’hia procaeding.

The Applicant undert ook the burden of supplying

opportunity vo File answerling briefs and conmants. Thare
Ll g

are mome aspechs of the legislative nistory that may be of
izpuztanc o determine the application of these amendments
that may be of concern; ¢ay instance, I believe the legisla-

tive history of the amend Iwents to the Federal Water Pollution

-

Aol which were enacted in potober of 1872, vefliecis that on

3 s
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Drad - - ' . - - .
‘am.d 7 the floor of the Senate, two Senators discussed the scope
G 2 of this particular section as guite important here, Section
2 517, and both of those two Senators concluded that the

'3

comic Energy Commizsion zould not impose a conditicn for a

th

o
»
oy

[ closed cycle operation, and I presune there will be some

discussion of that in the brieifs as to whether conversations

7 betwesn members of a legisletive body are paramount
5 in influence to the languags of the act itself.

10
11

12

(o4

14
i5
16

17

i8
19

20

21

23

‘l' : 24
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Then I think the legiszlative history also reflects
that this partic ula% section, 511, vhigh mvil be one of the
focal points in the consideration of these anendnents,
was deveinpad in a conigrence betveen the licuse of Representa-
rives and the Senate of the U.S.; and as I ande“ tand the
history reflectad in the congressional zracord, there is a
restriction or a prohibition on the Houss of R@pres@nfativas
in developing a new section of leglslation in a conferisnce;
that is that a conference bstween the House of Representatives
and the Senate is intended ¥o be limited to the gonexval scope

of the differences between proposed versions of legislation

ieher the House or the Senate. bat there is also a

oy -
D

rom

rovision that %he House of Representatives may waive that

T

¥

provision of rastriction and the resolutlon was introduced

in the House of Representatives to walve that restriction which
would prohikdt the developnant. of the new sacticn in a
confaerence commititee.

Thers is also a showing that a chgrlnam&n, in
daeallng with that rasolution, saild here axé 12 reasons for
which we aged & waivar. _Wali, that languaée did not say
here are the 12 reasons and only these 12 r@ésona are those
for which we need a walver of tha restriction by the House

cf Representatives; but in any event, the 12 reasons given

by that Congressman did not include this sec edon, 51,

Thare way be inguiry as to whether that difference




62290
ar?
1l in presenting the reguest for a waiver excluded Lrom
e vailialty the Sscilon 511, and the soard is hopeful that those

3 matters will be diﬁC&gS%d in the briefs which will be filed.

4 1 prasuma that in coanection with thatvmay well arise the

5 || guestion of whether the procedures of the legislative branch
& are necessarily within the scope of veview of the adjudicatory
g [ e judicial branches of tha government and the separation of

powers betveen the executive and the “wmdicial and legislative.
3 L : <

T think each group jealousily guards Lts oty pravogatives

9 N
+
» !
an and it may wall be that judicial determinations have alraady
* ) ‘
i1 been made that would say that it 1s nonme of the business . %

of the adiudicatory bhow the bLll gets through the legislative
?{2: ! 4 . .
branch.
ﬁé Cn the other hand, there may ba judicial determina-

i5 wion that conformity with dus procsss and reascnable procedures

6 are a requirement for the legislative groups. Wz hope the

s

priefs will cover those aspacks., too. i

17

That generally was the subject of our Novembar 22nd

corfrrencea. : : '
19 ‘
20 At this time I think we have -~ as we indicated, i

tha parties bave agreed that this opsning of the evidentiary f
2% .

- e [ X ) “ r P E

9 hearinga, which we expect will be the last of the evidentciaxy |
l;
ew .

acarings in this procacding, all parties will introduce

thedy direct evidaspce, after whlch we will procead to & oross-
24 :

axandnaticn of the Staff witnesses.
23
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Applicant?
MR, DROSDEN: &
DHATRMAN JENSOH
YOUr @videncs puaaSﬁ?

that your rwceli@ctmrm of the

)
b
8
e

procedura,

nEfar of

a2
=
fok
P
i
e
£
@
Nl
&
)
o
=
¥

2 enn o g o v
ormal ofiar,

T have a Few remarks £ owould like ho nmake.

CHATRMAN

commences today whd

v o ] e e b i
not only wo thls

goveynwant will employ
Supplf gx@&;@ma
In the minde (;vf'ff:
question bo be decided in

should oui

ild cooling. tower

if so, on what mchmaul
CHAIRMAN JENSCH
MK,

CHATRMAN JENSCH

i3

Shafi yeq

T g
Ny iet]

TROSTEN: My,

commundty

towars? In viaw of the

Chaixrman, ihm nearing which

¢ Board is of vital Imporiance

.
coe metropelitan area;

, bhut o

e Yo i - " . " &
This is bsoaunse what ia

and M$&n9191@gy that

with the il

enviconment

that confront us todav.

mosy people. I think the basi

this hesaring is udisan

3 for the Indlan Poldnt 2 plant, and

1 May T ;nta;vmgt?

TROSTEN: VYes, sir.

vour interpratation

ommendation necessarily is xelated to

phy&ical location of Indian
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ars
¥ , MR, TROSTEN: It isn't absolutely related to

2 cooling fowers, Mr. Chairman, but I think, and perhaps wa
3 caa B¥plore this further, that the thruat of the Staff's
X recommendation iz that coollng towers is probably the ADSWES .

CHATRMAN JENSCH: In other words, you don't bhavse

R

: 8 space for a cooling pond, for instanca?

'

‘ < MR, TROSTEN: There is really not enoudh space

3

P g t for a ¢amling p@n&, and I think the other alterpatives that
f . g §| are availabkle ave not very practical. I suspect the Staff
é i0 agraes. L kaow the Intervenors f@él conling taw&ré HLE

;

% 41 orobably the answer here.

! 42 ‘ | CHALRMAN JENSCH: Proceed, please.

‘ 13 | : | MR. TROSTEN: There was o raal doubt in anyone's
| | 14 mind whath@é th@lplant shauld e allovaed to cparake at all
ingsofar as &nviuﬂnmantél pxﬁﬁeétion problens are copcernsd,

apd the ABC 5taff has in this raspect correctly concluded

. °
' i that Indianp Point 2 should bs licensed to cvperate.
it is the conditions under which the plant shouwld
cperate that are in issue here. Now &s has besn stated by

Con Edison, many times in the past, the company is neither

for nor against cooling towers for Indianm Point 2. Such

structures szd eguipment would be very expenaive, and indead

22 '
® ' 92
. we estimate they would add sbout $£5% willion to the cost of

23 { ‘
zhe plant in terms of exira capital sypenditures and generating

CoOSLE .

X
in

o
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Chairman, this sum of money is eguivalent Lo the capital cosh

of bullding an ailwﬁirlng generating plant the size of
Tndian Point 2. Now thers are obviously many other wortn-
while usses ko whiahbﬁuch a sum of money cnuld bs applisd,
such as the copstyuction cf hospitals ot pellution wontrol
facilities and obvicusiy many othey things.

Néw, n@vaxthﬁiaag, Con BEdisc is pob opposaed Lo
building these structures akt Indlan Point if the avidsacs
demcnstr&t#s that on balance they would ba nors of & scclal

sset than a @cai&l.iiabil&ty. Tihe basic probism ls thab
not enouch information is knovwn to make ehis dudgmant vab.
Not by Con Edison, not by the Intervenorxs in this b poeading ,
and not by tha AEC Staff.

What Cém Zdison is asking this Beard o do, in
essence, is to recognize thié factor and therefere to allow
for adeguate time to make the necessary grudias «ﬁm 0
evaluate the f@émlts.

Now the idea of not enough informaticsn is &vm;hdhl@
to dacide this question requires sone axplanation. After all,
hasn't Con Edison bsen studying the Hudson River sinecs
the late 1950s, and‘hawn’t Con Idison presentsd é vast anount
of informetion to this Board already about all its studles

and analyses and research?

s
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The answexrs to.both of these guestions 1s yes.
But unfortunakely, that isn‘t the same thing as saying that

1

ecause of that, we know encugh o decide this case. The

ﬁ
{e

fac s thot the concerm over the eavironmental and energy
supply matiters which looms so lavge now in thepublic -

2
naes

consciocusness iz cf xelatively recent zxtage; Pax

even more importani, the concept icn of the naturae of the

problems that we face has evolved with astgmishing‘gagidityn ™
Chaixmah brot ghﬂ ount. ‘hat M%ﬂf rbap@ have come the full
cyele in this ““’rwnv &%?5 a legislative point Of view, and exi
&ctiy the same developments have developed from the. technical
side.

A yeay Or WO aqoy the very tern, entrainment,
meant sbmething entir@iy different than it does now to the

hiologists and the engireers moth in the governwment and industry

441

who aye studying the problem of power wlant design. It i

2

little wonder then that with the vast amount of researxch that

P

‘has alrveady besp ca :1ed out b%ﬁﬁgz)ﬂdison an'the Hgdsen
. ;wa not answered some Of the basic quéstions that
néed to be addressed although some of the pxéviously addressed
concerns have beer layed to rest.

A little reflection on the complexity of these
problens and the wery nature of biolcgical resear ch indicates

why this is so. One can legitimately ask how can it be that

all of this research st ill needs t¢ be done when the AEC

i
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T It S4taff h%ﬁ[%ﬁﬁgc&bin +0) conclude in the Final Environmanial Statefan
A,

2 é&ﬁﬁe cooling system should be built, and when the Intervenors
have two  witnesses who thlnk ao too. We believe, Myx. Chalrmani

that there is a simple answer to that question. What the

&

5 |l staff and Intervenors have done is make & fundamenital eryor

| 6 judgment on the basis of admitiedly very inadequates data
i 7 I and rudementary models. They have speculated environfental
; :

8 || damage may 5@ dcne\in’the future to the Hodson River ecosysienm
g liby the once~through LQOlng system of Indian Point 2.

10 1 . Then having assured that this problem may cccur,

19 jithey have leaped to the conleusion that a once~through cooling
12 leystem probably 400 tec 500 foot high cooling towers larger thaen
13 lithe aiz@ of & football fiel@ turned on itg end, should be

14 {built to soclve these problems.

15 Now, they have reached that conclusicn without

46 |istopping to analyse fully what kinds of environmental problems
7 jithe cooling tewers might themselves cause. The asthetic problemsg .
1 |ithe possible effecis that billions of gallons of saity water
19 llevaporate into the atmosphere fxom the towers wmight cause

20 lite the people and property in this area and so foxrth, and

2% {lwithout allowing adequate time for Con Edisomn to investigate

22 lithese problems.
25 what the Staff and the Intervencrs have sazd

24 fibasically is this: "Never mind about these possible problems.

o5 |iDam the torpedoes, full speed ahead. Have that alternative
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system installied right away.”
Con Edison does not consider thisz iz a respousible
way for either the governmanl OX an electiic uwtdlity %o

-

prdceedu Therefore, what we ave asking thiz Board Lo Ao im
evaluate the evidence that will bepresented to it in this
hearing. We ave ccnfident when this is deme, the Boarxd will
concilude, as wa have, thaﬁ there ig not an adeqguate factual
justification at this time to regquine the installation of

o clesed oycle cooling system for fndian Polpt 2 and thab
inde@d, all the awvailable avidencs indicates that any adverse
effect from the once~through cocling systen will be relsiively
minor. We ask you to conclude that the.pmsﬁibility of Jdamaye
tO'%ﬁe Hudscn River ecogystem should ke scientifieéily
investigated over an adequate period of tims On“l%L“ﬁ& with
the life cycle of the species in the Hudson River,

Ang that at thé same time, the ecqncmic'ﬂnd
envircnﬁental a&paﬁts‘af alternative cooling systens ghaulﬁ
be investigated as soon as practical. Con Edison coneidaxrs
that these actions can reasonably be taken in time to have
an altarnativé co0ling systamAinﬁtalledp 1€ that is ultimately
Jetermined to be negessary, within eight years. In the ilght
of the best scientific information that is availabie to this
cowpany, Con EdlSGﬂ balievas that any-adverse effect on the

Hudeon Rivar ecosystam duxing this period of time will not

be irreversible.
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CEAIRMAN JENSCH: aAnd placad in & oublic haoaring
3 || procedure? . : ' o !

' 4 R, TROSTEN: Well, I find it

a ilittle ﬁi"ﬂwﬂn b b

& .

snswer that guestion, Mr. Chalrman. because in ordaer Lo ARSWar

&

6 Il that, I would have Lo knoy what the ﬁaﬁa provides. Certainly

7 shere is the possibility that heaving could. be held on this.

]

s

g || Whether that possibility would materiaiize in the paxtiouiaw
3

| g || place would depend upon aia facts that have been presented

and the procedures of the Avomic Erevay Commission thal were
2 _ Ty :

I

13 i available at the rime and the conditicns of the license, aad
) 3 ; R 3 o ondge Yo = 3 = E sy orydn prygal fo ot e Baly mae 47N ST
i2 vhat ig why it is rather an abstract guestion thalt you arg

i3 asking me, Mr. Chaimman, 50© T find it scomewhet diffionll o

74 | answer it pur wely in the abstract.

d

CHATRMAN JENSCH: Let e rake these fagtoy e and seo

15 if you can apply your judgment tu»thiﬁu Suprosing the study
ig complebed within a certain ﬂmmbwz of vears and Con Bdison
8 says still no cooling towers are necessary, the Stafi says

we beliewe closed cycle should be applied to the spevation of

the plant, and the Tntervenors here 4o ron.  Would on those facis

9% Con Fdison have any objecﬁioﬂ o uL%]Lc pvscmedgn« procedures

in reference to a consideration of the matier at the completion

dw

‘l’ 9o I in 2T '
neriod? -

23, of uhe study |

@ “
’ 05 T would presume khat the ﬁuﬁff‘wougﬁ institute publie protednre;

ME. TRQSTEﬁz Well, if that aitnation wWersa ;h@‘maﬁaa

14

If Con Bdison wculﬁ not agree, it woarld seem to we if sonehow W
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developed. Now, is it your thought in maeking that reguest

that you would submii the data to the Atomic EBaerygy Commission

and to the partiss in this prmceeding whsuwould have a zight

to inquire into the'ﬁ@sults of the study at the end ¢f the
time, whateveyr it be designated to be; and give them'&n
opportunity to contest or affirm or whakev&? ﬁbmm@mtg in
any respect, regarding those matters?

MR, TROSTEMN: Certéinly, Mz, Chairman. These
data would be made available not only te the atomic En@x@g

o 0y

Commigsion an & to the partias to this proceeding, buk te

all federal and state agencies and to the public at large.

CHAIRMAN SEBNSCH: You have no odjection to having

a proceeding instituted to t@sé'the results of the studies
as yow wéuld present them, is that coxrect?

MR. TEOSTEN: ILet me put it this way, Mr. Qh&i#ﬁan¥:
The procedure that would be followed when the data w&ré"made
available and as.they became available would be determined by B
the applicable procedures of the Atomic Enerqy écmmiséimn"
and of the other agencies, both federal and staﬁ@, hawing
jurisdiction, A

CHAIRMAN JE&SCHE I just'WOﬁdéied whatlis your
position? wQui@qu& haveAémy objection.'ﬁc having the matter

%

opened up say here at the Atomic Energy Commission o tast

these mattefs?~

MR. TROSTEN: Would I have an’objection to having thel
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- information neseded in a timely fashion to deterwine what,

modification of the present cooling system for indian Point 2
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I want toc emphasize, Mr. Chairman, that the data

from Con Edison's planned five-year study of the river would

be made available to the faderal agencies and the state
. % 0.

agencies Pirio- have o s0 that they would have the

+

if any, changes are needed in the present couling syshiem.

Furthermore, should Con Edigon conclude on the

basis of this study that the need has been demconsirated for

st

the company would, oun its own initiative, propose such a
modification 2 the governmental agencies having ﬁuri$~
dication over that ﬁaﬁtaxe

MR, Cﬁairmang we ask that thisg Board consider
carefully the evidence to Le pxesenteﬁ 0 you in thig’he&ringa
In Con Edisén’s view, tﬁat avidéneeAdémoﬁstraﬁ&s‘that the
INdian Point 2 facility should be licenged with the present
¢ooling system and the othei Qrégrams for the protection Of the
ehﬁi@onment,that have been outlined in our testimony,should

- v /

be carriaa out.

Thank you, Siv.

CHATRMAN JENSCH: Let me ask you, what do you
envision as the procedure. You have noted that there has
been concern with the fact that Con Edison has heen studying
the Hudson River since 1550 and if you are allowed just a

fow move years, you thipnk the necessary answers wiil be

\




i couldn®e agree, I would have to admit-thexe iz the pogsibility

2 il that we coulid not agree undex thoge ciroumastances. I would
3 1ike <o think if it was 890 cleayr from this that Con Bdison

itself would heve « concinded without whe aeaff drewing that

RN

5 conciuvsion thaet we should oo in this divection. But if for momd
LS J

reason we had not been ablie to readh agveemant on thig, and the

%)}

7 Atomic Energy Comaission chose to in vitute further heaving

proceduras oY & recuirenent that the company inatall these

procedures , ¥eb; we would have to qo along with that,

i1 CUATRMAN JENSCH: vhat wasn®t guite my quescion.

12 My guestion wWas assvming in the formuolation of the judgment

19 whether there would be any hearings, would Con Fdison have
anv objection if 1T would so ipdicate to T4 Atowmic Ensrgy

HE

3 17 River?

¥8
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MR. TROSTEN: Would we cbject if public procedures
were instltuted?

CHBRIRMAN JENSCH: VYas, Would you have any objec-
tion £o the testing of the validi%zy of the results of the
studies on the Hudson River?

MR. TROSTEN: I‘wmuld have to answer tha guestion
that I suppose we would not object to that, Mr. Chaiﬁman.

e

In a purely abstract sense, I guesss I would have o say

A

the answer is no, we would not cvbisck. You uanderstand the
difficu}ty that I am having with a hypothetical questiorn like
fhat, Mr. ﬁhai:man? |

CHATRMAN JENSCH: I x-ally am pot having an under-
standing of your difficulty. 1 undsrstand your statement
that you are haviang diffiéultyo

{Laughtarx.)

MR, MAQBETH: Mr. Chairman, I think this is
a very practical question rather than abstract one, and I
think it is one which I certainly would like te have a va?y
clear answer from the Applicant. What the Applicant has
asked for fzrom this Board is a licemse to operate Indian
Point 2 40 years at full power with no conditions. No condi-
vions to undertake research; no conditions teo bulld cooling
towers after five yeavs if the five-year study should have

this or that result. They have asked for a license with no

conditions. If the Dhpplicant is now saying that it wants 1o
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ars
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have conditions in the license for wvessarch, wants to have
2 conditions in the license Loy sowme sovt of review, I would

Loant is
o et

()
F.pl,,

3 1liks %o have that clear bafore this Board. Ths App

[

’ 4 about to offer testloony o the Doawd which lavolves that

5 research program. I think that in terms of what the

e that testimony is irzels VA b, 1 think the cood pazrt of

8 what Mr. Trosten has said in what I tak2 te be an opening
9 statement iz essentially irrelevant. They have not ashked
0 for any conditlon for a reserach program. They ace gimply

01 aski g this Board to take that dnto zmccount. Relevant o

%
4
0
)
4
&
o
=
i
(7
%;‘
@,,4
ﬁ
md
(éi‘

T what, I am not sure. gvant to the good Talith

. an b of Con Tdison.

Mr. Trosten guite rightly sald $128 wilidlon could

)

EN
$.
a8

- b2 spent Loy curposes, orphanages, pollution contral
5 3 & 2

H)

acilivyv. I would have thought the cooilng towers would have

it

! been characterizad as a pollution control faoility.
X ¥

ey
wy

t

I think that spending the nmonsy for dn orphanage

o
[i:¢]

fete
0
‘;‘3
fG

gually irvrelevant thing For this Bosrd o considsy
unless the Applicent is asking to have some conditlion

in this license which will raguire iz to do research, will

oo reguire it to make some sort of raview, and will keep that
r 44 i

biic one before this Board and bafore the Inter-

"4

)

&
4

e

e

<y

o

venors and the Staff, apd constantly in his rgﬁp nad, Me.

2
g
[*]
&
Y
1)
S

]

raforsed to the Staff's beginning *Lr ther proceedings,
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not the Intervenors. L can assure you the Intexrvenors are

very much aware of this situation and very interested in

1%, and will remain éna i would 1like a clear answer
from My. Troster as o whether he ia propesing conditions
of that sorxt.
CHAIRMAN JENSCH: Well, I think that perhaps ona
of the concerns that there may be regarding thess matiars
an pz@bably bettar he detormined aftér the presentation of
evidence. Wh@thar the Applicant is requesting a condition or
pot ip not of primary concein to the Boaxd. %f the Boarxd
believes the condition is advisable, the Boaxd will do it,
hether the Applicant asks for it or not. We don't feel
wa are guided at all by what the Applicant asks for here. It
is by what the facts seem o justify in the judgmeat cf the
Board as adviszable for the operation of thls plant inscfar
as environmental concerns ave concernsd and of importance.
MR. MACBETH: I have confidence the Board will do
what the facks raguive of it. It is just that I have a
graat deal of difficulty understanding what position the
Applicant is arguing for fxom tiwme to time in hig consistent
;mphasis on rasaarch when no conditions fur research appeay
2o be requested. It has me confused constantly. I really
don't see the rﬁlé?anc@ of the ressarch, the podtion the

tpplicant has faken. It is ag much to make that clear in

sy own mind for the cther pavrties that I would like to ses
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that clarified.

ATRMAM JENSCH: You h@ard the Applicant eay

s

)

e's having scme difficuley thinking of these thing

-

That

=
L4
/]

fe they were in the abstratt,
>

i

@
[
e

in the abstract bﬁcuuae he

=

¢t have the same difficulty, I take
Al

it, az the Board d4id in underst anding why they were abstract

MR, MACBETH:

1,

or why thé applicant had so much difficulty wiih them. &
would certaialy hops in the next few daye whe hApplicant could
ery o briag this down to & level of pracﬁiaality and maks
up his miad in a clear and stralghtforvard matier.
MR, TROSTEM: Perhaps I caa clarify the mattex

immedisztely without waiting a day or two for Mx. umcbetnq

I thought I made it clear from what I sald that Con Edison
hag no obisction to whatever procedure is determinad o ba
appropriate at the tima, inciuding public hearings, Mx,
Chairmen, if that is . the appropriate procedure. Wa recognize
fally the public interest in this, and the nesd to satisfiy
chat intereszt, and 1f public hearings are ths requirad

procedure at that time, then that's what »he raguired

procedure will be. Wz have oo cbieckion to that. I hope

that responds to what Mr. Macbeth has sald.

MR, MACZETH: I would like to raspond, if X could,
to gome of the other points Mr. Trosten raised.
CHAIRMAN JENSCH: Proceed.

ME. MACBETH: What is at stake here is the question
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of somz altaernative ceooling system, and the reason

2

that that is at stake is that Con Bdigon has dong some

rasearch in the past on the Hudszon River. They are largely

responsible for the rasearch done by Carli

S0n MéCann in
the Hudson River ¥isheriess Investigation undsrisken in
connaction with the Storm King Pla ant. It is i@ally that
basic res eavch that all the partles to +his procaeding,
the applicant, the Staff, and the Int anors, have used
to analyze the lifa cyele amd the movament of striped bass
in the Hudaon Rivex

¢ iz on the basls of that and the wvast amount of

o

other evidence in the lirerature and sluewhere thet the

Intervancrs have councluded that through en rai;ment and
impingenent, thé Indian Point 1 and 2 facilitles are likely
to kill 40 pazcent of the annual striped bass praduction
of this ﬁiv&rf and the Stzff has concluded that thxaugh

antrainment. he plant Indian Point 1 and 2 will kill off 30

£o 50 perceant of the annual stripad bass productica of the

That analysis does not include a great number
of other £lsh in the river, atlantic éilv&rgides, ameld.
herring, tomcod, siaply bacause not snough ressarch has b
Aone on this fish. A great deal is known about the striped

bass and in many ways, thaunks to Consolidated Edison.

I iz oa the basis of that analysiz awnd that
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knowiedgs that boith rhe Staff and the Intervenors hawve

proposad that cocling towasrs or altersative closed cvele

cooling svsien must b2 constructed at Indian Polnt, and
every atep musi ba tax&z to provect that fis HQ oY -

There are two further reasens why the pragetion

The soriped bass Llshexy of the H ﬁscm Rivar
16 one of greab value to oports and compercial fisheyman,

both on the Hudson, LOng Tgiand, and up and down bhe Sastarn

[

2§

coast of the U.8. The stripaed bass iz ons of L e graat sali
water game fishes of these wakars. Ti is also an extvemaly
important COMRMAC cial fish.

Fugther, it sesns sltouether ilkely thait the

Hudson is the principal or on@ of the doninznt spawning

and nursery groundsg, nod enly for the siriped bass £ishery

in the New York ares and Lon o Island Sound, bul for lauger

areas in the mid-atlantic, mid-Atiantic Coast, nob tha centay

of tha Atlantic Ocaan.

That makes thisg plant and this s “”qxnﬁ ground

axtremely important to fi? armen up and ¢own this coaah.

a

oy

what fishary is extremsly important not only for recreatlional

purposes, but for commercial purposes in the largsry sense

of the amount-of wopey %hay iy spant o rackle and gear and

fishing expadlitions. This imcludes -- has an influence on

the livelihood of pmople who run warinas and sports f£ishing
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3 astablishments up and down the east voast of the U.S.
@ | |
& The other major reason that this particular plant
a in this pxo@eading is eo lmportant is ong that is discussed
. S briefly at the Ncsvezﬁbe:: 22rd meeting. AL the present time

5 wa are witnassing an immenss exploltation of the Hudson

& River for cooling purposes fox electrical plants. Nob cmi.y
7 is this cnormous plant at Indian Polnt 2 about to start
8 cperaticn, Indian Polint I stands hehind it. The large fosgsil
9 fu@iﬂ. plant at Bowling Polnit and Roseton on the oppozite slde
$0 of the river, one Five miles from this site and the other 22
01 whies From this site, will, over the course of the next 18
12 months, be naking thelr demands on the waier of the Hudson
‘ 13 R&v.mfa
14 what we face is tha sliuation in whi.ch this part
15 of ¢he picturs, this slicz of the ple, would account for
18 40 porcent of the sirxiped bass fishery. Those additional
37 plants could account for a much graater quaﬁtity, Wwe face &
08 really dramstic and dangerous situation on the Hudson River.
59 Againsgt ¢his, the Applicant raises the apactox
20 of dangers from the cooling tower of some sort, visual
24 intrusion, salt d@p@ﬂiti@n, I think thers is no question,
29 and the Applicant himself has sald this: that visual intrusion
.. 29 is a subjsctive matter that cannot be quantified in any very
it :
! Iy clear way. There will be somz visual inta:us:ﬁ.on;if cooling
‘ towers are comstructed. But the Appllcant himgelf has made
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studies of the question of salt depositd

of environm-“ tal damage from the cooling
alternative closed cycle system, and has
environmental damage. I think the Boars
mind as they listen to the evidence that

that the alternative is one

fz)

that will be

don't think it is cosily ag what the --

. We don't think

o
£y

producs
match the vast cost to the fisharies in

operation would produce.
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cn and othﬁr kinds
towers ox firom any
found virtually no

I

?.:-

should bear that
is presented here,
costly. We certainly
coBtE Aanywhare

this reglon that the

But thers ave vritually po othex kiads of burdens

that would be put on tihis
rusting ocut of automobiles or the de ﬂ&Mm
frem salt in the aixe

the ground.

Ther@ would not be fogging along

serwmunity. It would aot be

tion of the vegatation

ks -

There would not be unaccsptable moise. I

think thsat should b2 carefully vweighed by the Boaxd.

I think that when ithe facts have keen devaloped

fully in this procesdirg, both through direct testimony

and through cross-examinaticn, the Boavd

will fied that thae

construction of soms alternative closed cycla system, probably

cooling towsrs, should be undertaken as rxaplidly as possible,

and in the meantin

me, during the cruclal pericds of the year,

in the dead of winter and in the June and July s?awning

season, the plast should be opsrated on a restricted baais

so that it is avallable %o provide power

that is absolutaly
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| & essential to the consumers in the Con Edison systam,
‘ ' 2 but not g0 that it is run vnanecessarily with the kindsg of
3 damage o %:hea Hudson River, to its agvatic life and iis
‘ 4 i entire @c}qéy&i‘mm; :
5 i I think the facts as presented both by the Staff
g I and the Int@:rvamér;%’ and through the cross-examination of
7 the Applicant's witpzsses will show w:ﬁ.li take place if this
8 plant is licensed ©o operate at full rower for 4¢ vears wzzm
9 no conditions.
10 _ Thank you.
@4 4
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- whether any figures like that ave persuasive at

o
HJ
o
L]

CHATRMAN JENS&H: Qo ycn know what - the cost wag
of the cooling toﬁers for the-vermené Yankeé Nucizar Plant?

MR, MAC BETH: I don’t off umpig no, My, Chawfma“,

CHAIRMANM JSENBCH: I dmr‘t krnno I don't have a
prasent reg 1j€c:jcﬁu I was wonde: i19~if it waz something

in the region of $60 millicn. I dou't know. I have wonderved

"h

i
H

of construction proposed here.
MR, MAC BETH: In the testimouny that the Intervanrors
will be presenting thx@ugh Pr. Brig Adnsley, figureg are

lantg, and I think

—-\ .
+
g,r
Q
£
iy
1y
"
e/
H

provided, compavative figures wi

.

pr. Ainsley would be able to supplerent these ﬁgmewhat on

erogs-axanination. I don't know whether he is ﬁdwli}"“

.

with the cost situation af'VExmonu Yankee in pariicuiar

is

bat hs has had wide eprrleucc in the Midwest and will be
raa&y to anawer questionz as to the costs when he is heve.

MR, TROSTEN: Mr. Chairman, I wnight just point out
thﬁseAwere mechanical ﬂréft towers.

CHATREMAN JENSCHs 'Yeﬁo I don't know which is the
bétter for this siﬁﬁation or would be considered bﬁ,the paxtiés

This was one cene; thing, though. We did discuss
at the November 22nd conf ence-somathimg about the'possible
alternatives for power supply, and vhile as X understand it, tk
Hudson River Fishermsn's Ass Gciatién, Environment Qefenee'
Fund, raise no canten&xox as to the need of power 1n this

area, I am wondering had the possibility of power, say »

Pl

211 for the kind

-~
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from Canada woulid bear upon any terms oX conditions 0f ~- .

if the Beard wera to suggest that there be condit ions

ey

f""a

the operation of the piant.

in the zespect, if you could get power from Canada,
ﬁould there be an easing off, let me say, of the contenitions
ebout the length of the study? Now, as I understand
Applicant’s cownsel, eight years, Staff, I think hés
suggested another figure, and Judson Rivexn Fishermen's
hAgseociation ceven ancther figure. If there were power from

Canada available, it wight affect the iength of tiwe that

the study wicht be uadertalen, would it not? i
Mk. MACBETH: Mr. Chairman, if the plant was pot €o

cperate during the crucial‘tim@s of the year, or egpeciﬁily
from car point of viaw, the pumps to purp the water 4o the
condensers were not €o ’ operace, then we woulé have no
cb;entlan t3 however ;onq the hps slicent chose ©o ucuﬂyﬁ

our concern is with the dirvect impact on the aguatic

‘1ife of the river. As long as the pumps of thE'rivax_do‘ﬁot

- operate, whatever othax mnthud ‘the ADpTLcant has for

bringing power ave of no concern to us. If they could PRLOCULe
water from Cenada to cool the condenser tubes that:wouiﬂ be
Pbrfactiy sufflgient» |
{Laughter.)
CHAIRMAN JENSCH: Well, under the betcn case,

as I understand it, you ave toO consider all alternatives.
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{Lauvghtex.)

Pipe lines -- pipe lines for water, if not gas,
would be of scme importance. I don’t koow.

Have you concluded youyw statemant?

MR, MACBETH: K_ﬁave¢

CHAIRMAN JBUSCH: Uay we.hear from the ¥New Yock
State cavﬁsmin

MR, MAEPIW: We have nd stabzne nty at thiz time.

CHATAMAY JENSCH: Regulatory Staff?

MR. RARMBN: I had not intended to weke an opsning

Staff of tﬁa Comnission has evaluated the enviropmental impacts
'af the oparﬁti@n of indian PRint 2 om the biota aiiﬂha'ﬂu§5ﬁm
‘ineﬁg We have come to some conclusions which ave’

summarvzeﬁ in this Ftnml Eavironmental Statement whvrh wall
heiou@ rect evidenos in this proceeding ané aaﬂalx@swlt of
:da?:evaiuationg shere ave cevitain conclusions that we have

c&me to aboub the possibility of sevare impéﬂt'wwan»tﬁe-
ﬁiéﬁa'of the Hudson wnd have recommended that certaln c@nditlon
'§é~aﬁta¢heﬁ to any license for the opezation of such‘plant;
:néﬁaly, of cémygeg the installation of'a closed cycle

cooling Symken« We have also lﬁdLGQteﬂ that we waa&d axpact
the Applicant toO evaluaLa and assess the impact 02 %uch
Qleratxon on the Hudson during the actual opara»ion of the plan

" and we have get certain time Ivame conditions for she

submission by the Bpplicant of designs for a closed cycle

2}

(%3
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cooling system and also allowed the Applicant an opportunity

after making its studies to come back o the Commigsion and

el

i¥ need be «=- and if it finpds that the severe envivronnmantal

impact which we anticipate with a onecs-through cooling cyele

ces, in effsct, nol happesn, that they cuold come back to the
Compigsion and file an appropriate application for an
awondment of a liceuss which is -~ which will reguire installati

f a closed oycle cooling system by a certain date.
Jjo have submitted this evideacs, My. Chairman,

and we have ouy panel of withegses o regpond Lo any crosse
iy

examination with respect to that, confildent of The fact that oux

evaluation and analyzis will be comfirwned.
CHAIRMAN JENSCH: Thank you.

Lot moe ask the ﬂﬁﬂwuﬁﬁmu; whabh do you proposs

to do to stop the fish KLY s I uvnderstand it, we just

cannot avoeid fish kiil ueder the present operation. %What

in oxder to stop the fish kill?

ﬁ?

do youn propos
MR, TROSTEN: There are several things we propose

Mr. Chaiyman. It is corvect that so far as I am aware, it is

on

- impogsible to avoid killing any ¢ish at Indian Point. Thers

are sevaral things that we ave doing. Perhaps the most

important thing that is beinc done is to operate upder a

plan of reduced flow, 6C percent fiow for the month of, I

believe, October through March. Bnother important matier that

¥

is being done is to install these air bubble curtains in

»

front of the intake of the plants, in front of the intakes of




aak

=

sl

‘the plant.

have with the State of Hew York,
lagoon for the intekes for the plents.. These ave, I would
pay -=- the two first opes I would say, are ‘he two principal mat

bubble approach, whatever that be,

6244
Wa are aigo

investigating a scyeened

consideration at the present time, not just x

PP

The reduced flow is in sffest.
that would be put into effect.
scraensd lagoon is being

@d in accordan a time gchedule agreed upon

3
SRS

wzth the Dﬂnartment of Enviconmental Conservation

CHATRMAY JENSCH: Thank you.

.

Mow, in view of i ement, let me ask the

n

Hudson River Fishermen's Assocliation, asgsuming that one of thoss
poseibiiitie
that that be like a sxcwi

X

soreening balicon out undexr the xiver through which would ]

come the water needed but it would be so large that there
wouldn't be such an impact from the velocity of the water
t@minq through, and that it would tend to lessen the fish

kill.

in. accordance with the agreement that we

of the State.)

es proves to be feasible, and if I understand the aily

- Would thevﬁudson Rivex-?i@h@rmeu“s Assagiaﬁien”_,

MR. MACBETH: Well, Mr. Chairman, ¢izat the kills

at the screen are only a part of the total problem here. The

Staff of the Commigsion has analyzed the deaths due to

‘huve any objection if that type of approach were adopted? !
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entrainment which axe very small fish eggsy young juveniles,

r small so they simply pass through the wire

,!

v

wmash of the screen. They have eotimated that entrainment alone

&

a

would kill 30 to 58 cent of the annual produc stion ©

striped bass in the Hudson on an sannal basis. Yow, nces Of

Iy

these mathods just desor: ibed by the Applicant have any
e fect on entraimment. Our OwWn eXp pere has estimaced entrain-

ment loss and it comes to a figure scmswhat less then the

Staff'z bub sti ﬁz very, very large.

S the entrainsent kilis are a very large part

of what we are concernad about here and '@@ithef aix bubblias

or reducsd fiow, especially since rveducad flow is not fek ey

posed for the spring and swmmer months whepn the spowning is gol

on and ﬁhe FOUNG jvv nil ave present. would meet our conoerns

Obviously, especially in aay pericod of anexaﬁzo&

&

(3

bafore mzoﬁed eycle gystem 18 CORBLYUC ted and in OPEraTioN,

%71

any action the Appl Jicant can take to reduce kills at. the -
stream,wd think would be an improvemeﬂﬁ,‘ We agree with the
Applicantfthat redueed flow in the wintex'will gsomewhat recuce
the fish kills in ths spring. Less water heing taken |

in, less .zh sucked up and willed against the secreens.
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sa 1 : . e n . .
Imild ; We ars very dubious that alr bubbkle curtains, whicl

‘as I understand theém, avs pipes out in the miver out of which

< aifvis,sh@t that in some %ﬁyﬁ affects the behavior of fish
& that they don’t come wp againgi the screens -- we are vyeary
S é#bicus that that will have any major effect on the kills

6 from impingement. Iovestication of a lagoon is simply an

7 investigation. It seems Lo he one of those invvgligabmuas
8y that’s been going on a long time. Sﬂmﬁ of the n&zl§ dogu-
9 ments ve received from Con Fdiscon, maps of lagoong were

10 drawn that wexe being investigated and locked into,

E K New they are under an order to producs some kind
12 of final investigation from the' uewaytne?x of Enviyozmental
i3 | _éovwwrvatlen and maybs we will come o é head wiﬁh 2 -lagoon
14 idea. I remain very dublous about simply an ohgoing invaghi-
5 gation into lagoons and ag@in lagoons would not affect the

=
o

eﬂtzainmﬁnt'piablenu I¢ has vet to be shown they wmu?d in any
O sﬁbstaﬁtiai way affect the-impingﬁhaﬁ& pirobliem,

98 o CHRIRMAN JENSCHy BRnything furthexn?

19 : T M. TROBTEN: Yes. T think it would ﬁa éell to
_E@A "bring this pcinﬁ‘to the fore, ﬁr; Chairman. In the first
A | plauu, we arée operating under a very distinct sck&aule.witﬁ
22 the State to study the scréaning lagoon. I will‘have the

s

a8 date xor you in just a minute.

=4

¥n addition to that fact, we are inves tlga ting

i:o

othexr systems such as substituting traveling screens for the

19
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We ave very dubious that air pubble curtains, whic

& as I understand them, are pipes out in the river out of which
. -5 atr is shot that in some ways affects the hehavier of fish

4 that thay don't cowme up agai inst the scyresns - W éxe TeXY

3 ‘ dubioaﬁ that that will have any major effect on the kills

6 from impingementn Tavestigation of a lagoon is simply an

7 investigation. ' It zeems O he one of those investigations

s that's been gaimq on a long time. Some of the aﬂrly gdogu-

2 ments we received from Con vdison, maps of lagoons  wexe

0 1 drawn that were being investigated and iooked iuto.

t Wow they are under an orvder Lo produce som& kind

A of final investigaticn from the Depaviment of Environmental

A

i3 Conservation and mgybe we will come to a head with & lLagoun
14 idea. I romain very dublicus about simply &an ongoing investi~
15 gation into lagoons and again lagooms would o ¢ affect the
16 entrainment problem., It has yet to he shown they would iﬁ any
17 sﬁbatantial way affect the impingement probien,
18 ' CHATRMAN JEMSCH: Anvthing further?
9 MR. TROSTEW: Yes. I think it would be well to
20 bring this point to the fore, Mr. Chairman. In the first
21 place, we are operating under a very distinct schedule with
. 22 ¢he State to study the screening lageoon. I will have the
.23 date for vyou in just a minute.
. 24 n addition to that fact, we are inxfestigating

28 cgther systems sush as gsebstituting traveling screens fox the
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continuous washing of the flxed screenz and there sre a series

of remedial measures which we are congidering and which coul

8
be brought to bear to iur@h&r cprrect the fish impingément
problem at the.screensv"ha wili be prepared to discuss this
furthex, of course, during the courae'of the hearing.

@ exparisnce that

T would also like to say that the
we have had with the air bubble curtain, which as Mr. Mdtbeth

divectly points out, is a device that shoots a powerful cur-

rent of air bubbles in front of the screens and creates & strony

current before them, tending to move things away from the
sereens. The experience that we have had with the aixr -
bubblers has been quite favorable. I really wanted to add

that, Mr. Chaiyman.

CHAYIMAN JENSCH: Very well.

All parties ready to introduce evidence?

applicant, will you proceed, please? _ ‘

-

MR. TROSTEN: Yes. o

My. Chaiyman, at this time i would like to offer
in evidence the following written documents that have préw
viousiy been érepareﬁ and have been submitted o all partieg.
These documents are the testimony of Edwayd C. Raney on the
striped bass -- IAam just going to summarize the titles, Mr.
Chairman —- dated October 30, 1972; the testimony of Dr. James
McFadéen on the impact of entrainment and impingement, déta&

October 306, 1972; the testimony of Dr. Gerald J. Lauer of New
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17

18

3

20

21

23

24

25

et
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York University on the effects of Indian Point Units 1 and 2
opzration on the Hudécn River biota dated Octobesxr 30th; the
testimony of Carl Newmén, Vice President of Consolidated
Bdison on alternative closed cyele conling systems at Indian
Point 2, dated October 30th: and finally the tesztimony of Dr.

vl

o effect of entrainmend and ilmpingement

b
e.é

~
John P. Lawlexy on i

at Indian Point on the populations of the Hudson River

striped bass dated October 30¢h, 1972,

.h

Ted

n addition to those pjace prcparad testinony,

i H

. .
he following

0!

sh to offer in evidenos at this time

Ev’q

appendices to the letter from Mr. Harry Hoodbnry to the

AEC's director of the Division of Radiological and Environmental

protection dated May 30, 1972, which appanc dices are reproduced

K

in vVolume 2 of the September, 1972, Final Environmental
Statement {or Ing i 1 Point 2. These appendices are Appendix

-1, detailed comments on thermal discharge aspects of AEC drafi
staﬁgmeﬁk dated Apxil 13, 1972; appendix C, general comments
on dissolved oxygen; Appendix E, comments on statenenis on
entrainment; and Appendix G, the sce?e of work for ecological
studies at Xn&ian Point.

The first three appendices are bain§~offerad undex
the spongorship of Di, John P. Lawler. The last one, AppendiX
G, is being offered under the Bponsarshi@ of Mr. Ha;ry Woodbury

At this time, I would like. to have my witnesses

gtand, Dr. Lawler, Dr. Lauver, and Mr. Woodbuxy, stand and

o
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5

&

11

i2

i3

14

5

16

17

18
19

20

2%

22

approach me, please.
By stipulabion with the other parties, we have only

thres of our wiitnesses here.

g
f4i

CHATRMAN JENSCH: Al of these dgentlemen have

sworn, as I recall, is that correct?

MR, TROSTEE: Yeg, sir, they have.
Wh@re&paﬁ; |
GERALD J. LAUER
JOHN P. LAWLER
HJAREY WOODBLURY
were recalled to the stand és witnésseg on hehalf of the
Applicant, and, having been pravicuslty duly BWOYD,
were examined and testifieﬂ furtﬁ@r as follows:
DIRGECT BEAMINATION
MR, “POS”LN~r Gentl amcp, 1 nnaa yvou the t@stimény

and y¢u have prevlouuly veai&waé~ﬁhe teaﬁimnny.mﬂlcn'x have

ldantlfﬁcd %nlah w;ll ce sponsorsd by you, and I ask if
thig testimony wag prepared by you or uader your supervision

and direction, and are the contents of theze written documsents

_true and correct, to the best of your knowledge?

wzwmsss‘Lnuzkz' Yes, ‘they are.

WITNESS LAWIER: Yes.

WITNESS WOODBURY: Yes.

MR, TROSTﬁN;V'Do you desire that these documents

which I have identified as being sponsored by you,'be received
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6mil 1 H are trying Lo prove.

bl

CHATRMAN JENSCH: Let me see if

8o

€

understand your

v o

(2]

statement. Von are objecting inscfar as these portionas of

' ' 4 restimony are - relate o a research effort and your cbjection

5 ig sines it has been suggested that there be this research, it
6 should be with a condition: and lackinzg that pbrase of "with
F a condition,” voun object? |
& ME . MACRETH: Yes., I think Con Edison has Lo
3 really buw I think they maan rpg?arﬁhyin which
6 case they a condition in the licanse fo¥ %
1

oS
ey

reszarch: ov thay don't want & condition. Yhey ave free from

i2 doing any research and this testiony is irrelevant and for ai.
¢
13 T know, i8 a smoke screen., I don’t want to get inte saying ;
i

14 the company dossn®z intend to do the cesearch; bub Lf Lhey

] e K ’ e PR, JEJ T
§5 intend to do it, £ don't see why they don't ask for a conditicon
% in the licenss that veguires them to do 1t

s
oA Condltion,;
¥ all this discussion of reséearch i3 irvelavant to the

iicense they are applying fox.

Soa P o
L A

peto
U
L]
o
@
| ol
bt
e
¢
G

CHATRMAN JENSCH: Your objectlon

form of sowmitment vather than the scope of research, is that

3
B

e
3

MR, MACBETH: Yes., Obvigusly 1 would cross-el RAMIine

B} 2
20
an 1 aboult parts of the research progrem. Ny objection geoes Lo tha
255 1

* '

faet that Con Bdizon has not asked for auy condition regquiring




e Aot b S GG BT P s

VI e, . e i - - [E— v earrn o
[}
o s a8
g by
i eid
& M 5.3
aen “aet =
A a0 & LS =
1 o3 2%
wed ot 5
ps . &
- Q u.ﬂm ; w,nlu
2 i) [k 4
i) e ad oyd -
esd ta &=
& = ot
. w5 i
& 3 # 5
O &
R &
1] A i
el
bt "
b B
by
o
&5 P
= &
=
453 ¢
\m,w. " -
3 v B «
5 -
3 P G
Q
v 4 [x)
e . g
¢3 A3 23
sl el s
" v
=) ai
ot e
L] n..“w et
fed)
o
e
Y N [ 1
1M [ ‘SM
,ﬁ“ B il mw ok
gt y - T
G e ofia #4 -
GRS " P
[ 0 £ 4
@ B @ G 2
. : =
A2 by -4 &
i o 24 i
= s m oot L
& [ &* tie
1 %) ned n,em < m»m
ot ] EX [
4 L] U muw 4o
2] G B4 L
: & u
2t o3 90 ] H
by i @ e 2
-
A " >y 5 o 2z e
s & i 5 iy Jad P o & 3 s £y 1] <5 s W ™ b rr o s o3 £ =5 153
oo e o) s o s ozt pevsy et gt od [5X] [At] 3 [sk] o3
o
o)
-
i

ﬁ :




3253
b MR. MACBETH: What really baffles me at thiswéuint
al .
2 is that tha paxty which says that no condition for research
K] is needed is dﬁfering testimony which would seem to indicate
‘ | A that research iz needed. I find it very difficult to make
5 any coherancve out of éxcaﬁi; what position Con Eddison is
& taking that is relevant vo the license conditions they have
7 asked for.
8 CHAZRMAN JENSCH: One of your objectionz was, ag
9 I wecall it, pages 26 o 33 of the McPaddan testimony?
0 MR, MACBETH: Yes.
TH CHATRMEN JEHSCH: That hasn’t been efféx@d?
2 | MR. TROSTEN: I& will be in a moment.
: ‘ 13 | | CHAZRMAN JENSCH: You arve antlcipating that
| i4 | MR. MACBETH: It is the same objection in each
i case. So far we have only had Dr. Lawlar and Appandix G
05 raAse So £ar w 2 ) v D ilar & ppandix G,
6 and ¥ will for the momsnt restrlcot my obiection to those two
~ pleces.
17
18 {Board confarenca. )
10 CHAIRMAN JENECH: The obiections axe'avazruladf
20 The Board will give consideration to the importancs, the
” walight, and the valldity of the svidence when it has been
23 thoroughly presentad, and despite the requast of the Applicant,
‘ 23 either for a condition or not.

! , MR, KBRMAN: We had no obiecticon.

. CHAIRMBN JENSCH: The Board bellevea it can ba -~

[

'bi
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if the Board believes the condition should be imposed, it

will be imposad.

Aany further obisctions?

i

-
I

MR, KARMAN: Wa havm no ckiactions.

MR. MARTIN: Ho objections.

CHAIRMAN

Y will ocvarrule and

-

JENSCH:  Taking each party serially,

dispose of their objectlons.

Therefore the request of the bpplicant iz granted,

and the testinmony as reflected in the various forms

.

dascribed by Appllcant'sz counsel forx Witnesses Lagar,

Lawler and Woodbury
angd may be incorpor

presanted,

are recalived in evidence as if read,

atad within &h@ trangeript az 1f ovally

{The documents {nllow.)




APPENDIX G-

Scope of Work for Ecological Studies

at Indian Point




o INDIAN IOINT FIVE YEAR ECOLOGICAL STUDY

‘ PROJECT SCOPE

The proposed five ycar ecological study will begin at full intensity
on April 1, 1972. : ' , . _

Théscope of work is proposed to accbmplish the following major
objectives:

(1) Evaluate the biological significance‘of impinging fishes at
_ our intakes. T ' '

(2) Evaluate the biological significance of passing nqn-screehable
- " organisms through the plants.

(3) Evaluate the biological changes in the Hudson River ecosystem.
' due to thermal and chemical discharge. ' '

Objective 1 ~ will be accomplished by estimating population density,
natural mortality, age distribution of the population, food habits,
movements and migration routes, growth rates, exploitation rate on the

‘ screens, etc. These estimates will be made by mark-recapture procedurés,
. aging of the population, etc. from the Haverstraw Bay area to the Beacon
. Bridge by collecting fish with trawls, seines, fish traps, gill nets, etc.

Objective 2 - will be accomplished by'detérmining the mortality rate of all
nonscreenable organisms passing through the plants and predicting the . _
biological significance of such a mortality rate on the Hudson River fishery.

Objective 3 - will be accomplished by a biological survey of all

acquatic organisms, physical and chemical measurements at the Indian

Point area compared with control regions and determining species diversity
and biomass per area in each region. ’ C o

These studies were recommended to Con Edison by the Lower Hudson
" River Policy Committee which is composed of members from agencies with
regulatory responsibilities for the natural resources of the Hudson River. .
The studies will yield pertinent data necessary to evaluate the con-
tinuing environmental impact of Units.No. 1, 2, and 3. : :




Radioloblcal ]nvektn.,ation of tho Aqudtic Ha‘ntdt
: of Hudson River

Project Scope: To det_crmine radiological effects of Indian Point | |
.’operation on fhe ecosystem. ' This is a continuing study, which
originally. commenced July 1969, which traceq'the fate 6f radio-
nuclides released from the plant through the aquatlc environment.
This study, which comrﬁenced in July 1971 and continues through
April 1973, consists of the following majﬁ; study areas:
i. Routine sampling and analysis of water and sediment,
rooted vascular plants and fish for radionuclides.
2. Provide an inventory of major long lived gamma emitting
radionuclides.
3. Study the effect of salinity 'varia.tion' on the remo?al of
‘ | radionuclides for the sedlment.
4. Study of rad1onucl1de content of phytoplankton and zo0~
plankton. . |
_ More sbecifically, the radionuclide studies (1. above) conducted 6vef
the past two years have pfovided important information concerning the
fate of radionuclides released to the Hudson Ri.vef from the operation
of the Indian Point facility. Thié current program will provide a

continuing record of radionuclide levels which can be compared with past .

sampling results and will serve to provide baseline data for evaluating
releases from Units 2 and 3 as they go into operatmn. The remaining
three portions of the study are considered exploratory as opposed to

“ monitoring. These three studies are expected to provide answers to the-

following questions:

. 4

h
, . N 1.
. !

B I s art e S ARl i~ x




1. What is the total unv«ntoxy of rddnonuclldcs in tho

sed1ments of the lower Hud on vaer estuary? What -
fraction of Indian Point llquid radlonuclide d1s- |
charng deposit in the sediments, and in which loca-
tion does most of this deposition occur?‘v
2. What is'the variation in radionuclide inventory of
the bottom sediments along a longitudinal section
of the river? Can quantitative differences in
sediment radioactivity at points along this long-
itudinal section be correlated with difference in
éalinity?
3. To what extent do the phytoplankton and zooplankton of
 the estuary accumulate radlonuclldes of natural and
art1f1c1al origin? _How do such accumulated levels
in the plankton.relate to rédionuclide concentrations
in higher links in the food chain, and espec1a11y in
fish which may be consumed by man’
This program has provided considerable information on the fate of rédio-
_nﬁclides released to the Hudson River from the operation of the Indiaﬁ\m
Point facility. 1In particular, the studieé have given perspectives
to the relatively small quantities of these-qperatioﬁal.releases com-
pared to radionuclides from weapons testing fallouf and natural sources.
A continuation of this program is necessary for two reasons. Foremost,
tﬁe monitoring phase of this program is nécessa:y to determine compliance
with the Atomic Energy Commission radionuclide release limits as pqé
forth in 10 CFR Part 20. Second, far more information‘is necessary of
the pathway of radionuclides to man and the ultimate potential exposhre

to man from releases at Indian Point,

;-4- -
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"The 1nfo:mntion (tom this program is considered to be essential in.
preparing for AEC hearinps upcom)ng of Unit 3 and conversion of the

provisional Unit 1 license to a pcrmanent license.,

e e v G T T P TIAY E EN

~The importance of the information to date has already been shown in o |
Unit 2 hearings where, based on 1nformation from these studies, the
intervenors did not raise the question-of radiolog1cal releases. It -

is essential, therefore, that this program be continued.

Fathometer Studies at Indian Point

Project Scope The pxoposed study is a continuation of a survey of the
density.and distribution of fish in the v1c1n1ty of Indlan Point. The

specific objectives of the study are:
1. Describe and quantlﬁy the distribution of fish in
relation to the termal discharge and intake screenss
2. To compdre the dens1ty of fish in the vicinity of

the ‘plant with the quantlty of flSh removed from

the intake. '

3. To attempt to monitor the density of fish in the
vicinity of the intakes during specific fish tests.

The echosounder will also be used by Texas Instruments in thelr five

year ecological study so that fish density can be monitored durlng the

sampling of fish with trawls.
Objectives 1 and 2 willlbe accomplished by surveying a set pattern of-

transects which 1nc1ude the entire plant site. The fish recorded on

the echosounder tape are counted by areas and then a fish density figure -

is computed based on the ared covered by the echosounder. A density of :

fish by volume will be computed and compdred with the number of fish per volume
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removed to the 1ntako qcrccnq.

‘Objective 3 will Le docompln thed by mount1nh tho ernqducor of the echo-

aounder to beam across an intake structure dnd to record f1sh dpproach-
ing the intake;.
Part 1 - Apalysis of Fish b IOLfd]lty pata at ]nd1an Point

prw

Project Scope: Data has been collected on fish impingement at: TIndian P01nt

since April 1970 under the dllPCtlon of the Office of Environmental Affairs.
The number of fish caught on the screens has fluctuated over a wide range.
The variables that could have affected the number of fish caught afe various
parameters of plant operation, such as flow, tempearature rise through the
condensers, number of pumps and condensers in use, etc., and various
environmental factors such as the influence of night versus day, the
influence of tidal conditions, fresh water flow and assoc1ated salt water
iﬁtrusion; temperature, etc. It is likely that some or several of these

factors may have highly S1gn1f1cant bearing on the fish 1mp1ndement at

Indian Point. The fish 1mp1ndement data will be analyzed in accordance w1th

standard statistical procedures using the facilities of a computer.

- Part 2 - Fish Sampling at Indian Point Intakes

Proiect Scope:

1. Gather data on the seasonal occurrence, species composition,
and size composition of the fish collected at the intakes.

2. Conduct tests of various fish protect1on devices and modes of

operation.

3. Monitor fish at the intakes in order to documént the rate of

withdrawal.

4. Recover marked fish from the intake screens to establish a rate of

exploitation by the intakes on selected fish populations.

e L

o e, oo



Monitoring of - fi%hcs'impingvd at oﬁr'inthkcs 5t'1ndlaﬁ"Poiﬁt has been
requcstud by thc New York Department of Envixonmontdl Conservation.

Also, to estlmate the exploitation rate of fishes on our screens, the '_
aumber of marked fishes (part of study A) collected on the screens has to

be determined.‘ The fish monitoring on the screens is also a pertinent
part:of the overall testing procedure,uwhich is needed to deterﬁinerthe
best intake design and mode of plant operation to reduce the impact of plant
operations on fish populations. |

Part 3 — Indian Point Flume Study

The proposed flume study at 1ndian Point is designed to investigate the
behavior of white perch and other species in relation to water flows
and fish protection devices.

Scope of Work:

1. Evaluate the 5ehavior of white perch in relation to fixed and
traveling screens. | | |
2. Study the behavior of white perch at various velocities in
order to predict behavior of fish at proposed common intake.
3. Evaluate the fish protection value of various devices proposed
for Indian Point: |

a) horizontal traveling screen

b) air bubbler

¢) sound

0b3ect1ve (1) will be accomp11shed by exposing test groups of white

perch (and other species) to various screen arrangements and observing

(and recordiﬁg on video tape) their avoidance responses. Factors which
may influence the behavior of fish such as water temperature, diurnal

activity cycle, salinity ‘and size of fish will be tested. The high

percentage of white perch collected at the séreens indicates that they

oot -:,.-,—-\.,wa :




nlpy display some unique behavioral problems.
Objective (2) will “be accnmpllshed by expoqing test fish to a series,pf
appxouoh velocities (velocity :mmed:ately in front of screens) to determine -
if the fish will avoid the screens at the proposed common intake structure;
Objective (3) will be accomplished by exposing test fish to various fish
protection devices and recording the1r avoidance responses.
The studyvof the fish problem at 1nd1an Point has revealed thus far that
reduction in approach velocity is an effective way of reduc1ng the number

of fish impinged on the intake screens. However, velocity reduction has
not eliminated the problem and is dnly available as a method of fish'pro—
tection during the winter months. o

aboratory tests of the swimming ability of wh1te perch have indicated that ’
the fish, in sizes caught in the 1ntake screens, can swim at a speed 1n
excess of the approach veloc1ty now existing at Unit 1. Th1s 1nd1cates
that there is a behavioral problem since the fish does not exercise 1its
ability to escape- | |
Attempts have been made to observe the behav1or of fish in front of the
screens with a diver and using’ underwater telev151on. In both cases the
turbidity of the water prevented visual observation of the fish. A test

device (the flume) is designed to permit observation and'recording'of fish -

behavior.
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Appéndik C

‘ o . General Comments “on Dissolved Oxygen

QLM's measurements of dissolved oxyéen in théjvicinity of
' ,  the Lovett Power Plant during summe.r in 1969 and 1970 and in the
vicinity of Bowline Point during summer 1970 indicate fhat the 
majority of observed dissolved 6x9gen concentrationélare above
5.0 mg/1 (see atﬁached ﬁable).

QLM analyzedlthe déta and procedurés of dissolved oxygen
(D.VO.) measurement by the Automatic Environmental System at
Indian Point. This anaiysis indicated that the D. O. $easure—
ment systems from the intake and discharge were not calibrated
at the.éame-time, and the calibration was made approximately once
a month. This is probaﬁly the reason for large differences be-.
then the intake and discﬁérge reéaings of D. O. concentrations.

QLM made careful simultaﬁeous measurements of the intake
and discl.arge dissol?gd oXygen concentratibns ét Indian Point
Unit #1 in December 1971.. The tests‘and analytical_determina—
tions of Df 0. were made in acéordance with the most recent edi-

tion of Standard Methods for the Examination of Water and Waste

Water. Water temperatures were measured using precision thermo-

meters certified by the Natiorial Bureau of Standards.




. : ‘ During the survey, Uﬁit No. 1 was operating at
’ rated capacity and the coollﬁé Q;Ler flow was 204 000
gpm, i.e., throttled to about 85% des1gn flow and
average cooling water temperature rise waé‘l6.4°F3

The observed average intake conceﬁtration of D.O; was
10.48 mg/1 and corresponding discharge Céncentration
was 10.3 mg/l. This indicated averaéé léss of D.O. of
0.18 mg/1l in the Unit #1 cooling.system. These mea-
surements and QLM's mathematicél model for D.O. were
used foi prediction of the dissolved oxygen loss in the
Indian Point Unit No; l & 2 cooling system. 4The results
‘ of calculations in‘dicate that the loss of-oxygen in

the system increaseé with increasing intake concentra-
tion of D.0. while the inEaké'Eéﬁpérature is hold con-
stant. For example,‘during severe summer conditions,
WBen.ambient'tempefature“is 79°F, the loss of oxygen

in the water cooling system would bé as follows:

Loss of D.O.

Intake D.O. in the system
mg/1 : mg/1
5.0 0.05
6.0 SO - 0.13.
7.0 :

0.21
The response of the river to such a "sink" of

dissolved oxygen was simulated by a mathematical model




which included all majof mechanisms affecting the rivér
‘dissolved o#ygen concentfationé. Results of tﬁis modgl
work were reported in a doéument entitled, “Effect,bf
-Iﬁdian Point Plant on Hudson RiVerADissolved Oxygen:“

A copy of this report is attached. It was determined,

- for éxamplé, that during sﬁmmer'eéndi;iﬁﬁg,'§i£h the rivér
temperature of 799°F and D.O. concenﬁration of 6.5 mg/1,
‘the loss of dissolved oxygen in the ihdian Point Unit
#l & 2 system would be 0.17 mg/l.. This,ioss of oxygen
'wogld decrease the river D.O. at indiangPoint by about
0,0é mg/1. if the Hudson Rivér éoncentration’is

less tﬁan 6.5»mg/l{athe loss in the system wili be less‘
thén 0.17 mg/l and dec:ease pf the'river D.0. would be
lo&er than 0.02 mg/l; Such an effect of thé piaht on
D.O;.is practically undetéctable, using aq;epted proce-
'dures for D.o. meaéﬁrements in flowing streams and; |
can be neglected.

Besides the loss of D.0. in the plant water cool-
ing system, fhe hecat rejected tb the river can affect
the river concentratians cf D.0. The analysi§ presented
in QLM réporﬁ.entitled "Effect of Indian Point Cooling

‘Water bischarge on Hudson River Temperature Distribgtion,
Jahuary.l968" indicaﬁé that the river D.O. concentration
fof the heateavéonditidn cah:be expected,tb be'approki—'

mately 0.3 mg/l lower than that for the unheated condi-




\ L . | | o
‘ o More detailed discussion of the dissolved oxygen.
effects of plant operation are included in testimony on
. ’ this subject presented by Dr. Lawler to the ASLB on

January 11, 1972, (Tr. 4428-4430).




HUDSON RIVER DISSOLVED OXYGEN CONCENTRATIONS
OBSERVED BY QUIRK, LAWLER AND MATUSKY ENGINEERS

A) OBSERVATIONS AT LOVETT DURING AUGUST AND SEPTEMBER 1969

INTERVAL OF

DISSOLVED - NUMBER PERCENT OF ,' o
OXYGEN OF TOTAL Ambient Tempgrature
CONCENTRATION OBSERVATIONS OBSERVATIONS Tange: 77.5°F-68.3°F
mg/1 %
4.0 0 0
4.0-5.0 0 o -~ Observed maximum 9.1 mg/l
5.0-6.0 11 25.50 Observed minimum 5-1 mg/1l
6.0-7.0 20 46.50 : '
7.0 12 28.00
TOTAL 43 . 100.00

B) OBSERVATIONS AT LOVETT DURING AUGUST THROUGH SEPTEMBER 1970

INTERVAL OF

DISSOLVED NUMBER PERCENT OF | o
OXYGEN OF : TOTAL Ambient Temperature
CONCENTRATION OBSERVATIONS OBSERVATIONS  range: 79.0°F-71.0°F
ng/1 o e :
4.0 3 3.65 ' . :
4.0-5.0 : 10 12,15 Observed maximum 7.7 mg/l
5.0-6.0 39 47.55 ~ Observed minimum 3.3 mg/1
6.0-7.0 19 : 23.20 o
7.0 - 11 13.45
TOTAL - 82 100.00

C) OBSERVATIONS AT BOWLINE DURING JULY THROUGH SEPTEMBER_197O

INTERVAL OF

DISSOLVED NUMBER PERCENT OF :
OXYGEN OF TOTAL Ambignt Temperature .
CONCENTRATION OBSERVATIONS - OBSERVATIONS  range: ‘80-0?F-69.59F
mg/1 : %

4.0 0 0 . o
4.0-5.0 18 17.50 Observed maximum 6.6 mg/1l
5.0-6.0 71 . 68.90 Observed minimum 4.3 mg/1l
6.0-7.0 14 "13.60 ‘ .

7.0 -0 0

TOTAL 103 ' 100.00
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system at which the oxygen concentration in the water is Lighey than the
[4

travel time in this sact
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1. The Indian Point ruclear generating statiou is located on the cast.

bark of the Hudzon River sorme 43 niles alkove the Ratlery. Cooling water
withdrawvn {rom the river rcroves €HCESS hecat frem spent steam. ~The heated
‘water is @ischarged heck to the river at @ point ovoer 1,0C0 fcet doﬁnsﬁream_"
from the intske structure. , . .
water passing threugh the power plant cooling systen is erposed to an increase
in temperature and to lcss than atrospheric pressure, oth of which mey .
affect the guantity of dissolved oxygen. (5.0.). in the cooling water ond
subscquently, the D.0. concentratiens in the river. . ) e

Gassing of oxygen from water will begin to occur at a poiwt in the cooling
saturaticn concentration cf cxygen'corre5ponding to the teapzyoture an
prescure at that point. Casscd oxygen from the water crewtes bubilles which
arc carricd by the water to the aischarge, at which point they ave releasad
to the atiosphere. Scome reconpression of thT.cce. bubbles ray occur downst;éém
of the condcnser as the pressure jnereascs hack to its original condition.

The effect of this pro

3

css is considered to be small because of the short.
jon of the cooling system and because the ' v
recacration is a slowcr process than the gassing.

The purpose of this repert is to descrile the effect on the Qiscolved ouygen
content of the ludson River wath:résulgiﬁg frem loss of D.O. during :
passage of the water through the plant. ' - .

The solution to this problem was developed in two phases. During tie first
phase (Item 1), the loss of oxygen in the plant cooling system -iar calenlat

The second phase utilizes the result of the conclusions recached in phose 1 to

calculate the correspending changes in the Eudson River dissolved oxygen
distribution (Item IIIJ.

2. The rathematical model of discolved oxygen loss in the cooling system
vhich was developed for the study recognized a linear reclationship between

the D.O. change over & cextain period of time and the difference between
saturation concentration and a given concentration ¢f D.O. Dissolved oxygen

“solubility (saturation) is priraxily a furction of water temperature and

pressure. Watexr temperatures and pressures in the ceoling systonm were calculated
using available cooling system chapacteristics and were expressed as functicns

of location in the -systen and were related to cooling water travel time

between the intake and discharge. ' ‘

For purposcs of calculation, the cooling systamns of both gcnerating units
were divided into several reaches, A1l calculatiens were initiated at the
upstream reach with the entering dissolved oxygen concentration cqual to

“the river-concentration at the jntake. The goncentration at the cnd poinc o
of..the first reach was nsed . as an;;hitial coss ntration fox the subseguent o
ced tntil the firal D.O. congentxdtion ..

a
xcach, Thecalgulaticis were repéat

. .. . ..




in the cffluent from the condensers were deternined. Loss of oxygen. - .o
in the total system was cormputed as a diffcevence between the intale R :
and discharge values. Lo o ne . ’ : |

The rate cecfificient of oxygen gassing wes dct(rw*ncd using thé model

and CL&M nmecasurerents of dissolved oxygen takern at the 2 nptake and dis ~harge.
structures of Indian Peint Unit No. 1.. The tests and analytLCal‘cctcxmina-"} o
tions ‘of dissolved oxycen were made in eccordaence with the rost rccan ' ) '

cedition (L3) of Standard Metheds for the Dxemination of Watcer and Vach ¥aLcr

Water teoperatures were reasurcd using yprecicicen yh:lMOmCLGl. certificd by'
the Rational Bure“v of Standaxds, '

buring the D.O. reasurenent survey, Unit pio. 1 was oyexat*ng at rated copzcity
and tle cooling water flow was 204,000 gpn, i.c., throttled to about £5% - -

of design flow "rd average cooling water temperature rise was 16.4°F. The
observed average intake corcentraticn of dissolved cxygen of 10,48 mo/l
and the overage loss of 0.18 g/l in tre coo‘*z system irdicates a rate
coefficient of oiygcn gassing of 9.0 x /Qcc. which corresponds to:
780/cay. ’ o : -

-

3. Medellding of the Hudson River response to the i 'nplant disselved oxygen
Joss included nechanisms of (a) nunicipel and industrial licrid waste
dischargc, (k) trancport by advection &nd dispersicn, () firct-order

1.

bio-oxidation, (d) reacration, (e) benthic oxyucen uptake and (f) a zero-
J i

w

order constant to eccount for other mechanisms such as additicn of B.O.D. .

due to orcanism mortality, addition of D.O. Ly alaal photosynthesis, etc.

For purposes of this mede), the Hudeon River was divided 5nt0 25 segnepts
between the Troy Dem and the Battexy. Maeteriel kalonces of R.0.D. and L.O.

-were 00"~lor.q for cach ccgment and & 66t: 6L 56 szmultaneou° equations were

generated by inserxting the scgment B.O.D. and D.C. solutions into the
appropriate boundaxy cenditions. The simultaneous cquations were uOlVCQ on-

a digital cowputer ucing hatrix inversion.

The. cffect of the Indian Point plant was intreduczd into the model as a direct
withdrawal of oxycen from the scgments adjacent to the plant.  For each .
conditicn studied, runs with and withcut the plant in operation were modelled
to determine the differences of river dissolved oxygen content and

concentrations. o -
4. Further broadly catacoriz (J surszer and winter con2itions were used to
xreflect the secasonel differences in river freshwater flow, dispersion and

“temperature with the correspconrling river dissolved oxygen concentrations and

saturations arnd the differcnce in the plant operaticnal characteristics such -
as rate and in-plant temperature rice of cooliny vater flow.

The predictien runs were macde for the 1971 and future (1990) levels

river dissolved ouygen concentrations. The future conditions were character-

ized by an increass in river ulssolvcu oxycen rccognizing a planncd hlnhCL
level of wastewater discharge treatients in the future.

Ana]ytxcal results of -the «ffcects of'in-plaﬁt loss of D.O. 'on xiver water

-und all ccnuLLlc:s Lecd in this rgport are toamuardzed in ;hdle u-l
-_.. . .. . - . ...l : . _.,,,-.. . K "'. e
.5 Tbh re*n\t“ ‘of 1%~_:"?v°o° Jr?*ca{. thzt the lobs of Cigsﬁ}vcd,duygﬁw-‘:» .o
e L . e -t ' . St T O
. “‘.. - . . . .. . . Y




EFTICT OF INPLANT

TABLL S-1 .

DISSCLVED CXYGEN LOSS ON EUDSON RIVER'

LIS30LVED ONYCEN DISTRIZUTION AT INDTAY POINT‘ .

A
’ Present Cordition Future Corditions
Yeom Surmer WMintey Summex wintar
: *+  RIVER PARMMETINS .
‘ L C o iver snhient temmeorasure, °F 9 33 S0 79 33 59
' © Prosiwnter fiew, s 4,500 12,565 4,000 12,5G0
. River ambicnt D.O. concentraiida 1
st 1.0., ma/d 6.5 1.3 | 6o 7.5 1. 1.7 9.7
’ PLANT PARNMLIIUS
Tarsta rereerscurs, o7 - 79 23 50 79 33 £¢
rLans cneling water tonp. i . !
risa, 0V ) 14.8 24.7 ! 24.7 la.¢ 24.7 24.7
S Dizeharge Tomperiivre '
) E (rrurlad) oy : 93.9 78.0 54,0 52.0 156
. . e iro watip Flaw, ~fn 2. 50a 1,500 2,500 1, 500" T, 50U
) ' D.0. saturazion, mg/l
- at intiko 2.2 1.3 8.2 4.4 11.3
R - at diasharqo 7.2 8.5 7.2 10.3 ge.s
. CINDPLANT 1.OSS CF DISSOLVED CXYGEN FRCM
THE CCOLING WATLR '
- Intarc D.O. comcentratien i.e., .
ashicnarn conditienn, mg/l 6.5 $.C 7.5 11.7 9.7
centre ] :
: 6.3 10,60 8.5 7.2 | .2 9.3
. 2,3 2,02 2,520 3,502 3,E00 3,200
0.7 0.«2 C.3l 0.2 0.4 &0
. rEECT UN3ON RIVUR DISSOLVED OXYCEﬁ 1
. ; _ ‘ !
v Tiver croicnt £.O. concestration. i
' £t 1.0., wa/l 6.5 11.3 . 9.0 7.5 1.7 9.7
. ) River D.O. concentratien at I.P. |
A : incleding plant operation ' I
. P 6. 43 11.27 8.€8 7.47 11.87 $.67
Docrcato Lh river =.0. concentration ;
as 1.l ct i e
- rg/l (rounicd) ' . 0.C2 o.03 0.¢2 0.03 0.C3 ! ¢.03
- &.0f ambiant concentration 0.30 C.28 C.24 0.25 6.28 ! 0.23
2 of tozal Lowey Huduon River Centent ¢.C7 | 0.Co ¢.03 0.C7 ¢.C& ! 3.0¢8

—— .
% 7o ccoling waltexr

210w throttled to about 608 of full flow during wiatex zonths




of akout 0.2 ny/l during sumrer and 0.4 ng/¥ rur

point Units 1 and 2 water cooling systaes awill dac ase "uc"on River

dissolved oxygen concentvations et Indian Folnt by abour 0.3% (0.02 my/l)

and 0,257 (0.03 1:mg/1) during surmer winter roithe, res ctively The

correspording decrcasze in total Eudsen River dxsrolved oxygen content "Lll

range from O. Ou’ to O. 07' of the aab;e;t centreat withouu LLM plant in '
operation, : © ' o )

ficant in comporison with other deoxygenation
he rininuen detectabhle concentrations of dissolved
ce

i
procecsses ar;d are bc-.‘_O‘.-.' {
rocedures for D.O. mecasurement in flowing strecans.

oxygen, using accepted pro
The lew York State standard for dissolved oxygen in tidal waters is

5 1g/). The present D.O. levels in the Hudsen River at Indian Point crc
normally well above this value. Even if such an occassicn were to ocecur

in vhich the river D.O. concentration falls to 5 nrgy/l, no chsevvable officct
of the inplant D.0. loss on dissolved oxygcn in the Hudson River would
occur. :




Meno To: Dr. Anthony J. Sartor, .Office of Environ: cntal Affulr - =
‘ Consolidated Edison Cqmpgny of New Yerk, Trc.

I'xorn: Dr. Xarel A. honbvd Ponoct rng neer

Date:  Fcbruary 4, 1972

Subject: Effect of Indiun Point Plant on Hudcon River Dissolved Oxygen

The nuclear power plant at Indian Toint is lccated on the cast bank of the
Hudson River soime 43 miles above the Battery. Cooling water withdérawn fvom
the Eudson River is uscd to rcmove excessive heat - from ‘spent steam. Healed
vater ig diccharged back into the river wore than 1,000 feect drunstrean

of the intake structure. Figures 1 and 2% show the location of the
Incilan Point site and cdetails of the intake and discharge structures.

The coollng vater flew of Indian Foint Units Nos. Y arnd 2 1is )2 000 gpm
9he heat transfcrred into the cooling vater in the condensers inclx ses the
vater temperature by arout 15 kdditionally, water passing through the
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cooling syster expe nges in prescurc. In some regions of the cooling .
water systeonm, this pressure drops he ‘on that of the atwosphicre. This is due to
the dcsign of the system taking an azdévantage of the mell Yriown siphon effect.
The advantage of such a design.is that less powor is neceded to cirxculate water
through the system, : ’

The plant tesperature rise and pressureschas

affect. the concentration of
dissolved oxygen. ‘ -

‘ : . . .
The purpese of this memoraendum report is to estimate the change of dissolved
oxygen concentration in water passing through the Indian Point Units Nos. 1
and 2 cooling water systceém and subscquently, the effect.of the plant ypcrub on
on the Rudson River dissolved oxygen concentrations.

I. Chanage of Dissolved Oxvacn Concow“.t ion in Water passing through the Indzan
Point Units él and 2 Cooling Vater Sveten

Al Theoretical Censiderations

Considering a non-variable quality of water in the cooling system, the
solubility (saturation) of oxygen in water is determined by the pressure
in the pipe and by the tcmperaturce of water. ' -7

If, at a given point, the colubility of oxygen is less than the actual

concentration of dissolved oxygen in the water particles passing the point,

oxygen will tend to be releascd frem water (oassing). The rate of change
s proporticnal to the diffcerence kitween the saturation and actual '

. conccntr“tion of oxygen. This can be expressed by a differential equation
‘ as fOlJ.Oa...’ H ' . ' V
¥ Report figures and tables follow the text. . C. D '




o Memo to: . Dr. Znthony J. Scruor Office of anirort'ntal M fair
: Consoliduted Ldison Company- ‘of New-'Yor)k,- Inc,

‘ Pate: Yebrvary 4, 1972

i . o LI (l)
vhere: : a
CS = the saturaetion of oxygen 4n hater at a glven 'nnocrat*vc and
- pressure : o
€ = the actual corcentration of dissolved oxygen (D.O.)
t = tine - ’ : .
X = coefficient _ o ot )

For purposes of this study,-the cooling system of both units 1 and 2 can
‘be divided into five ccneecutive xegions (Sce Figure 3) :

Region 1 --Suction pinz of ccolinc wvater purps

.

The tempereat V)G of water passing throuch the suction plp“ 1s equal to-

- N the river tesperature and is constant along the pipe.
‘ B The precsure docreases from the intake to scie rlmrul )ust bn,fo ¢ the
o ' cooling vater pumps. - This-decreasc of pressure (balow the atrospheric |

pressure) can cause gassing of oxygen. lowever, the travel timc thyough
the suction pipe is very emall and the amount of oxygen relecased from the
water will be srall. erthcrmo&o,'4n‘the sccond part of. the cooling system
the oxygen loss will be recovered due to relatively high pressure. There-
fore, Regicn 1 of the coqllng system will be omitted in the Lu1bu1utlon§.

Region 2 - Pipo’downs rean of the cooling water pumps up to the inict to

~ - r—

the condencerx

: This part of the cocling systenm is characterized by conotunt water tcmpnla—

‘ ' ture cqual to the river temperature and pressure decrcasing from a maximum
just after the pumps to a minimum at the entrace to the condénser.. This
minimum pressure is gencrally less than atmospheric pressure.

From a locaticn where the pre sure is dropping below the atmospheric
. pressure (or weore accurately, from a location vhere Cg=C) the oxygeﬁ will
again be released frem water .creating bubbles over the entire cros
‘sectionzl arca. -These bubbles will be transported by the flow tn“ovrh the
> , condenscr to the discharge channel which has an open surface, where Lle
. v111 ke rcleased to the uu..oglzhez.e.

Recion 3 - The Conrdenser

. The condenser ro nien is charactexized by an increase of tc. prerature lfzc:m a

' : ninicum ot the _.uILL (T=1~) to a maxicye at the outlet lvu-of the condenser
et il (UFT.+uP'). The r‘c,uv~c cebrcnﬁcb f)pr tkc 1n1cL to. tle put loL box dug. .

. .. lo Lbc frictier 10$S¢ﬁ in he dordenser.. The ga 153h1 of discolvad cvv~cw
N Lo L continues lrougheul Lids, negion, LT ’ BRI
A . .'. ] . . . .t . . . ) . .o . RN ‘- ., ' S

Aawler 2N atusbh e Vnninoeys o
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For practical calculaticn, this part iz simplified in‘such a manner . as

to corputc censervative results, i.c., the increase in cooling vater

tcperature cue to the condenser is asswned to occur instantancously -

’ at the inlet, and the tCTVCTutUIC is constart through the condenser.

' However, as vill be shown later the temperature rise effect 1s not
significant cemparcd to the pressure drog influence.

’ Recion 4 - Pipe between the condenser and the ¢

P

channel

toe
9]
A
‘-LA

Thc water temmerature is constant ard is cqual to temperat ture in the

condensex (JP = TR + A;p) e - -

The pressure increases frcm a minitmum  at the condenser out’c ‘Lox to
a maxirmum (ctrospheric) at the ontlct of the plre.

Sor.e recovery of or)qcn loss should bo‘ezpectcd due to an incrzzce of the
. precssure.  The travel time thro ough this pipe, however, is small axd, .
therefore, this cffect is neglected in the calculations.

: Region 5 - Discharqe carz2l with a free water suvrface o et

‘ ) 'I‘h(. tu*pcra(.u:c- as xc-)l as the p*'cusprc i assumed constant along the

. Clianuet anG tire vayyen yuuuLt:‘ LULrL\l i txi'g.u.ux - bcg.;.u trans »l)UJ.L dClOoo
the free water surface.

- -

The solubllﬁ*y of oxygcen in ratcr can bc'approximated using Henry's Law:

x = .r:b..
L H :
’ eeet2)
. where:
XA = mole fraction of oxygen in the water . _ ::I{
Pp = p2 Ltlul pressure of oxygen in air, atm. S ‘
B = Hemxy's fuctor, wvhich is a function of the tcwpehaturc ani pxccsu-c

_ Henry's factor is ccnsidered const xnt for a given tcvperaturo of \ater and
_ : . for pressures cqual to or less than 1.0 atm, ! '
The relationship between the mole fracticn of oxygen dissolved in water

and the solubility of oxygen is as follows:

A= . .
. ’ CS :_'_9_ .
AN .32 18 . i < ‘
. - .. . . . ) ,-.. . .- L ..‘-. ' e -.‘ ' ....~(3'\ i .
. b S . s - Quirlk,l. a\\l"r" \llllnl \ Yo hllH ors
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:

‘ vhere:
)

C. = the solubility (saturation) of oxygen in water, ppm

: - (or wg/1) : 7
ighits of oxygen (02) ard weter, "c"pe'glvcl).

32,18 = nmolecular welg

Solution of Ecuation 3 for Cgq yeiléds:

c - = XA —_ 3.‘—2-— 106 : ' T S
. 8 (I"XA) 18 o _ ' '»i_T
~ 3 Q-O \'/')
Because the mole fraction of oxygen undey cennideration will always ¢
- - be small (1nrthc crdex cf 10 6), equation 4 can ke sirplified: ‘ .
c = x 32706
S A 18 .
‘ ’ . i ; - ' ...(5)
Substitution of Equation 2 into Eguation 5 yields:
P 6
S H 18 10
e (6)
In regions of intﬁVCFt to this study, i. eu,'fogions l, 2... thc L ..

always ]cc" than 1.0 atm. and,

partial pressure of oxygen is
_thercfoxec, Honuy's confthnt h111 only be a fvhg¢on of the watcr tcmpcrature.

. rurtherrore, the water temp serature 1is cox cd to be constant for cach

sider
region. This means that for a eiven rcgicn of the cooling water systoew,

Henry's constant is flxcu., -

'
i
\
| .
\

.4' The partial pressurc of oxygen in air can Lo expronsed as

follows:
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This teet;mony presents the resﬁlts of studies performed by:

- New York University from Aprll 1971 to September 1972 at Inulan‘"

Point for the purpose of determlnlng the e:fects of Indian P01ntf
‘ , Unit 1l and 2 plant operatibns' on bacteria, phytbp‘lankton, zZ00~

. . 2

S e , , ' Summary _ S
plankton, and fish eggs and larvae and my conclusions based upon.

\

these resulté and relatea studies, This testimony supplements my
testimony of April 5, 1972 on "Effects of Elevated Tem?eratures and i
Entrainment on HudsoﬁrRiver Biota, "

In summary, it is my opinion that:

1. The plants will have a neollglble 1mpact on the river
populatlons of bacteria.

2. Phytoplankton metabolisms will be stimulated during most
of the year and will be inhibited under certain circumstances
. during the summer months (both as measured by carbon 14 uptake).
‘ No significant changes in 2bundance or composition of phytoplankton
populations in the Hudson River will occur as a result of pldnned
.operations of the two units.

3. No significant effect ou zooplankton abundance in the
Hudson River (particularly Gammarus and Neomysis) will result
from planned operation of both units.

4. 1In view of the foregoing, there should not be a signifi-
cant adverse impact on the aquatic food web as the result of the
effects of the plants on bacteria, phytoplankton and zooplankton.

.o Tl : . .

5. Laboratory temperature tolerance studies show that striped
bass eggs and larvae will be -able to tolerate the temperatures
experienced passing through Indian Point Units 1 and 2. The excep-
tions are the newly hatched larvae and the latter portion of the
occurrence of post yolk-sac larvae occurring at Indian Point each
season that may experience temperature elevations while passing

) through the plant 1 to 4°%F higher than their maximum safe tem-
‘ peratures. A first approximation of the effects of passage of
white perch and striped bhass larvae through Indian Point Unit 1
is that approximately 54% survive in apparently healthy condition.




Introduction

Evaluation of thermal impact'and its regulation must

~ be done on a site by sife basis because of the unique .

characteristics of each site. This is the informed pro-

 fessional opinion contained in committee reports of the.

" National Technical Advisory Committee to the Secretary of

the Interior (1968), the NationalAAcademy of Enginee;ing
(1971), and the National Academy of Science (1972).

| It follows that data from studies conducted at the
site of a powef plant, expecially an operating'pqwer'plant
of similar design, are most reievan£ for evaluating thé

potentiél impact on agquatic life by a new plant such as

“Unit 2 at Indian Point.

- During the past two years appro:dmately twelve full-
time ahd;up to seven part-time researchers have been con-

ducting studies specifically to determine the actual effects

of Indian Point Unit 1 operation and the probable effects of

‘Unit 2 operation on Hudson River bacteria, phytoplankton,

iﬁvertebrate zooplankton and fish eggs and larvae. This is
one of the most intense and comprehensive study-effértg'eVer
conducted at a -single power plant site. A voluminbus amount

of data have been gathered. I am presenting in suppért of my

conclusions in this testimony graphs and tables which contain
a very condensed summary of these data, in order that the most

pertinent finding be distinguishable from what would otherwise

be a confusing profusion of data.




~Bactenia

4
. . e _O L
Cptimum temperature for growth of aquatic bacteria is 95 F, hased
on literature. The maximum température through the Unit 2 condensers

. , s o g ~
during the ambient summer temperature condition is '93-94°F. Since the

ambient river temperature is lower than optimum for grcwth, the elevated

temperature through the cooling system of the Indian Point plgﬁt Would
tend to,stimulatevmetabolism and growth; but any net grthh would ﬁe
moderaté:due to the relatively shorﬁ time that water borne bacteria
would bé expoéed to'elévatéd témperature.

Laboratory temperaéure tolerance data reported in my téstimqny of

April 5, 1972 indicated that Hudson River bacteria numbers counted by

“the menmbrana filter method would not he reduced by the maximum tempera-
Y

ture rises produced by Unit 2 in winter (29.5) or in sumwer (lS.loF);.
Tﬁis was'verified by Adenosine tri-phosphate (ATP) measurements of

samples'taken at the Unit 1 intake, condenser water boxes and discharge{

canal locations designated on Figure 1 from September through Deceﬁbefp

1971, ATP concentration is a weasure of total viable biomass, The

‘samples were filtered prior to extraction in order to remove organisms

larger than 76 . The ATP concentrations were essentially the same

at all locations {Figure 2) except during periods of chlorination.

Reduction during periods of chlorination is evident in‘Figuré 3. The
chlorination schedules planned fér Unit 1 and 2 Eombined would involwve
six houré'per weekvor approgimately‘4 perceﬁt of the time. :Con BEdison
is testing a schedulebof reduced application of chlorine which would
reducé_chlorination to less than 2 percent of thé time. The maximun

ceoling water vegquirenent of Units 1 and 2 {2635 cfs) is about

1.0 to 1.5% of the total aversge
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FIGURE 2

ATP Content of Unchlonnated Coolmg Water at Indian Pomt Unit 1

on the Hudson River Estuary
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' FIGURE 3

 ATP in'CooIincj Water System of Indian Point Uni‘ﬂ_.
| - on the Hudson River Estuary -
¢ | T September 1971'
- Ambient Temp.77°F.; AT=11°F.
~ Condensers 1 &3 Chlorinated -
Condensers 2 &4 Not Chlorinated
Mk 2 -
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. - (1) Each 'point is‘mean of 3’samples;5replicotes per sample. .



river flow'past the plant" ConSidering these very small
‘ _percentages, the. short generation time of bacteria,.and the
tendency of the elevated temperature to stimulate growth
during the other 96% of the time when chlorine is not used
the net impact of Indian Point Unit 1 and 2 operation on

river populations is expected to be negligible.

Phytoplankton

-Laboratory thermal tolerance data from 1971 based on
l4c uptake capahilitw, which I reported in my Aoril 5 testimony;
~indicated'that Hudson River phytoplankton could tolerate the
maximum temperatures expected.through Unit-2 in the summer.

During 1972, flows in Unit 1 have been reduced on specified
'days to AT's equiualent to those expected for Unit 2. Conpar-
ison of 14C uptake-capability of samples from the Unit 1
intake with_those from the condenser water boxes and dis-
" charge Canal stations D-1 and D-2 completed so far in 1972
usually indicated stimulation of l4c uptake in the water box
and discharge canal samples when the circulating water tem-
peratures were less than 90°F. Results were more variable
at temperatures above 90°F but frequency of inhibitions
increased (Table 1). ‘ |

At rated‘capacity operating AT of 15.1°F, the temperature
through the Unit 2 condensers during 1971 would have exceeded
90°F from about July 1 through September (Figure 4) when the

ambient river temperature exceeded 75°F (24°C).




TABLE 1
| 1972 |
Elevated Temperature . ~ Elevated Temperature
, only, % change in | plusucblorine, % change - o
Temperatdré °p hc uptake compared in 14¢ uptake compared - Total Chlorine-
-to Intake o to Intake _ - Residual (ppm)

Ambient | _
~ Date Temp. WB D} D Plume; Plume, WB Dj D2 Plume; Plumez WB Dy D Plumey Plume, WB Dj Dz Plumej Plume)

1/il* 36 56 43 - +13 | 100 46 8 .1 .1
5/24% 59 68 68 68 - 434 438 , 100 -2 ~99 TS S |

5/30% 63 70 68 68 +59 415 . -89 -87 -92 | 6 1 L1
/5% 66 77 11 11 ' +21 437 42 49 47 e <<l

6/6x 68 78 178 78 415 413 426 42845 . 5 <1<l
6/15% 68 75 73 73 | 4 -70 +2 -64 : SIS TS|

6/20x 69 69 69 69 - =51 -50 -37 3 <1<l

6/29% 68 68 68 68 . » | -54 =61 -100 o a5<.1<.l
/10 71 76 76 76 5 24 -55 411 6 1.1
7/20 76 87 86 8 #19 465 431 o | | o

8/1 718 93 92 91 . -7 -59 -53 =79 -39 -100 .45t 2) a3

8/3 78 88 88 88 +53  -69 -76 -58 5.2

8/s 78 85 88 85 , +11 41 +16 -74 -30 .3 .09 .075

8/10 76 90 90 90 8 82  -11 -3 -11 +6 . -66 -48 -25 +45 =53 .24 .08 .045 O 0O
'8/15 76 91 88 88 -16 -30 -10  -64 =51 -21 .28 .1 .07

8/17 716 92 91 91 361 +52 +51 =93 -55-42 .2 .06 .09
8/29 77 89 88 88 -35 +17 -32 - | |

77 93 91 91 +1 ~ -98 -76 -42 .22 ,08 .11
9/5 18 93 92 | +9 +23 o ' }
78 93 93 92 8 80 - » 82 -100 416 -13  -15 .26 .12 .01 0O 0
9/12 15 89 8 8 80 - 78 =15 423 -5 426  +19 | '

75 88 81 81 . 80 78 . ' -100 -65 ~16. -2 -200 .23 .06 .11 O 0



@ - o
TABLE 1 (cont'd),_

* Dates when chlorine determination done by Consolidated Edison.

(1) Chlorine residual data above this line were determined by the
method, data below ere determined by the amperometric method.

0T
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Uptake of 14C by phytOplankton in»samples ﬁaken during
chlorination was usually inhibited to a substantial degree.
‘There Was.frequenﬁly a ténd‘toward decreased inhibition with
passage fromAfhé condenser water'bo# to station D-1. The
samples from the water box had not been diluted whéreas the
Awater from the4chlorinated condenser bank had mixed wiﬁh
‘water from the unchlorinated bank by the time itfreached
diécharge canal stétions D-l‘and D-2. What degree and kind
of damage 14C uptake inhibition reflects is uncerﬁain.

The Unit 1 AT was not high enough in 1971 to produce
condenser temperatures higher than 90°F, but chloriné was
~used.

Thébaverage number of phytoplanktonic organisms per liter
for all 7 field stations (abundance) byvcollection date, for
both night}and déy, is shown in Figure 5 for 1971. Cal- -
culation ot the arithmetic medn (60,908) and geometric ﬁéan
- (32,055) was based»on.all the daytime results only.

Analysis ot variance of the logarithms of phytoplankton
abundance indicate no significant différences in variénce
attributable to Staﬁion effects in either the day or night
results at the 0.05 level of significance. Student-Newman-
Keuls analysis (Q=0.05) indicate no significant differences
between stations for day-time results. Usage of the t-test
for paired results indicated no significant difference in
abundance betweeﬁ the night and day resﬁlts at the 0.05 level.
This.means that‘phytoplanktonVabundance at statioh E nearest

the discharge structure was not significantly different from




Phyioplonkton Abundance in the Hudson River in the Vicinily of Induon Point, |97|

o Arithmetic mean of 7 stohons (daytime collechon)
- | - & Arithmetic mean of 7 stations (nighttime collection)
10 | - o Amhmehc mean of BStohons (daytime collechon)

R AR

§ MINOIJ

o | ,//\ A /\ \ |
— - Arithmetic mean

Geometric-mean

TV

Number per Liter
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. the other‘Stations farther away (Figure 6).

Similar results (no significant differences) were found
‘for the percentage compOSition by the major algal groups for
both night and day results (AnalySis of variance of arcsin
'.transformations),- Figure 7 shows the seasonal pattern of
-dominance for all stations during.197l.

Of the 125 species or growth forms observed, 58 were
found at all seven sampling sites, and,while station F had
the fewest (79), station E had the highest (95) number of
. species. New York UniverSity studies during 1968- 70 1nd1cate
- that this seasonal pattern occurs at least as far upstream
as Hyde Park (mile 77 ), far"beyond any possible influence of
Indian Point. It appears to develop upstrean and move doun
into the Indian Point area. Indian Point Unit 1 did not
operate during the summer of 1970 but the seasonal change in
species composition occurred as usual. |

As reported in the April 5 testimony for other years,

Unit 1 caused no evident changes in ﬁudson,River phytoplankton
pooulations neer'the plant compared to more distant sempiing
vpoints‘duriné 1968;70. The 1972 léc uptake rate studies indicate
that the higher AT of ﬁnit 2 when operating at fuli capacity
,wouid'cause inhibition of photosynthetic rate by entrained
phytoplankton during abperiod of about three monﬁhs in the
summer, and during chlorination.

The elevated temperature will tend to stimulate*phoﬁo—
synthesis of entrained phytoplankton when the Unit 2 AT is less’

than 12°F in the summer, and throughout the other approximately_




FIGURE 6 | .
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hine months of the year. Water Eemperature elevations in the
plume from Units 1 and 2 will tend to stimulate photosynthesis
l;throughout‘the year. |

The Hudson River phytoplankton populations will experl-
ence no. 31gn1f1cant changes in abundance or species composit-
ion due to the operation of Units 1 and 2 in my opinion.
The bases of this opinisn are: 1) the lack of evident changes
durlng four years of study at the site due to operatlon of
Unit 1; 2) The short time that phytoplankton organlsms will
be exposed to elevated temperature of more than 4 degrees during
passage th:ough the plant and plume (a few hours at most)
relative to the probable generation time of phytopiénkton in
the river (one or more days). Actually,'photosynthesisvin
the Hudsoh River appears to be so limited by turbidity that
'vthere.is'little potential for net grdwﬁh in cell numbers except
ih the shallow waters and bays. 3) The small.percéntage of the
total river flow (1.0-1.5% per pass) that will be used by
the two-unit operation, compéred with other streams much more
heavily used for cooling water.withdut significaht effect;
and 4):the*relatively moderate effects on the ehtrained'phyto-'
planktonApfojeéted.fdr Unit 2, dompared with that at other
plants of larger capacity sited on smallerﬁstreams.that.

have not experienced damage.

Micro-invertebrate Zooplankton

The temperature tolerance data for micro-invertebrates

‘such as rotifers, copepods and cladocera collected during
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this past sumney permit w2 to raise the figures for the temper

ture tolerance of the copepode Burytemoraz and Halicycloons, This
revision reinforces ny ealier coaclusions about lack of signifi-

cant effect of Unit 2 operaticns on populations in the river.

Improved tecimigues of exposing the organismns to AT were

the desired temperature that was experienced by the old method.
The upper temperature tolerarce- of the copepods determined by the
. T < 1 : — .
improved method is approzimately 93°F for a 30-minute exposure 1n
the summer. The upper temperature tolerated increases with de-
creases in exposure time. As a consequence, whereas ‘in my April -
5 testimony I projeccted nortality of up to 25 percent of the en-
: ' = - E o, .
trained copepods when the cooling water rose above 90°F in the
' : . , i o

summer, I now believe there will be no such mortalities up to 93 F.

Survival of micro-invertebrate zooplankton was essentially the
same in intake .and discharcge samples from Unit 1 throughout the

- 5 0~| S ';' . ".
full range of temperatures (up to 92 F) studied, except during
chlorination (Table 2). - This survival of entraincd organisims
agrees with tolerance limits predicted from laboratory studies.
organisms entrained through Unit 2 in the summer way occasionally
Y ) ' (0] .

be exposed to temperatures of 23 to 947F, but for exposure times
4 to 6 times less than experienced by the organiswms passing through
Unit 1 when operated in a throttled-{low condition to produce the
AT's above 11° indicated in Table 2. This shorter exposure time for
organisms entrained through Unit 2 will enable them to tolerate the

maximum temperatures expected with little or no mortality.




TABLE 2

Viability of Entrained Micro-invertebrate Zooplénkton

Indian Point Unit 1

Percent Survival

- -Number
Water Temperature °F c1r . Intake Discharge-1 Discharge-2 of
Ambient T Discharge Range Mean Range Mean Range Mean Sampleg(l)i

52-61 .  6.4-11 63-69 No 92-100 97 93-100 97 78-100 95 18
' _ Yes 87-99 92 50-97 72 6
63-70 - 0-6.6  67-70 No 76-94 83 73-100 87 56-96 85 19
| | Yes 34-91 80 25-96 73 13

71-73 o- 71-76 -~ No  68-96 87 82-91 87 ' 54-79 63 13
Yes ' 20-76 54 8-70 45 6

75-78.3  8.6-11 ' 86-88.3 No 83-100 96 95-99 97 92-100 97 30
Yes , 75-98 91 93-99 97 10

76-78.9  12.8-15  91-92: - Mo 97-100 98 96-98 96 92-95 94 16
Yes 77-98 90 89 10

(1)"Two Sub-samples examined from each sample.

79-94

61



'-The'variable éurvival data in Table 2 for both intake
and"discharge samplé at the 63-70 and 71-73°F ambient tem-
perature conditions was caused by sample storage time before
examination. This effect due to crowding of organisms in
.the concentrated samples Qés eliminated by,adjuéting the
sample frequency so that eacb sample could be examined
immediately after collection.

Survival of entrained micro-zooplankton organismsldﬁring
chlorihation'varied widely among individual samples.. At
station D-2 nearest the point of discharge to the river, the
mean survival for samples in each déta grouping in Table 2
ranged from 45%vin the 71-73°F ambient temperaturé.grOuping
to 97% in the 75-78.3°F grouping. A mean survival of 89% was
observed in.the 76—78.9°F grouping during chiorinatioﬁ. The
lower mean survivals in the 63-70°F and the 71-73°F groupings
than at highef temperatures may have been the reéult'of the
previously deséribed crowding effect while samplesiwere
standing.before éxamination, a complication subsequently
avoided by almost immediate examination.of theAsamples.

| No.significant del#yed mortalities of_micro4invertebrate
' zooplankton have been observed after passade thrbugh_Unit 1.
The rate of decline in sufvival was about the same-in intake
" and discharge samples_(Tablé 3), éfter‘having been‘exposed
to cooling system temperatures of 91-929F alone and these

temperatures plus chlorine.

Organisms from these discnarge canal samples as well as

from laboratory temperature tolerance experiments have been




- Temperature conditions:

" Table 3

21

Surv1val (%) of micro-invertebrate zooplankton at
Indlan P01nt Unit 1

S

ambient 76 + 15°F arl
ambient 79 + 13°F AT

Percent Surviwval

1

a composite

‘Time elapsed Intake Discharge  Discharge
(hours) (AT) (AT + Chl)
0 98.8 94.3 - 93
0.5 ©100.0 - -
1.0  97.8 - 93
1.5 | 97 92.1 95
2.0 : 99 - 98
© 2.5 96 - -
3.0 | - '85,92,88 -
3.5 97 - 94.1
4.0 | 91 - -
4.5 - - 86.4
5.0 | 95,90 - -
- The data on sur§1val is ef data ffom two

days obsexvat;on during which these were the temperature

COHthlOﬁa
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observed to reproduce successfully. 'The comparative rates
of reproductlon by entrained and control specimens are still
-to be determined.

An analySLS of variance was performed on the logarithms
of plankton data from the seven fleld stations. A_two way
ANOVA table was formed by dates of collection and station.
The resulting "residualﬁ mean square was used as an estimator
of'the parametric variance 6f the data. The F ratio

mean square of stations,, was then calculated in order to
(residual mean square ) S :

determine any Jdifferences among the stations. Separate

ANOVA were computed for the species Eurytemora affinis,

Acartia tonsa, Diacyclops bicuspidatus, Halicyclops fosteri,

Moina sp., Bosmina longirostris, Daphnia pulex and Diaphanosoma

brachyurum, in addition ANOVA's were calculated for the plankton

groups Rotifera, Protozoa and the larval forms of copepods.
The F ratios determined in all of the tests‘pfoved to

beiléss than the upper critical -value F (a = .0l1). The con-
clusion is that, within the limitations of the conditions
specified for the analyses, there was no significant difference
in abundance or compOSLtlon of mlcro—lnvertebrate zooplankton
in the river resulting from Indian Point Unit 1 operations.

| Operation of Indian Point Units 1 and 2 are not expected
~ to significantly alter micro-invertebrate zooplankton popu- .
-lations in the Hudson_RiQer'beéause'data from studies of the
Biota from the Hudson River at Indian Point show that; 1)

The laboratory studies indicate that miéro-invertebrate zoo-

plankton can tolerate the cooling system and plume temperatures:
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expected throughout the year with the poséible exception of
the summer when cooling water system temperatures and times
of[exposure.may slightly exceed (1-29F) the tolerénce of the

more sensitive species. 2) Survival of the micro-invertebrate

zooplankton in discharge canal samples was similar to sur-

vival in intake samples from Unit 1 when Unit 1 flows were

throttled to produce AT's approximating the AT expected from
Unit 2. 3) The above temperature tolerance and intake-
discharge survival studies clearly demonstrate that the

Hudson River micro-invertebrate zooplankton can tolerate

.tehperatures higher than will be present at any time or

place,in‘thé plume from Unit 1. 4) Mortality caused by

chlorination is moderate; chlorine will be applied to

Units 1 and 2 less than 4% ofvthe time, and the generation

times of most species included in this category are

relatively short, which increases capability to compensate.

'5) Populations in the plume from Unit 1 haVe been found not

significantly different from those at stations more distant

from the plant,



Macro-invertebrate Zooplankton

-Sttdies of the'macro—invertebrate zooplankton since
tpreparation of the April § testimony show that the amphipod
Gammarus can toltrate a &7 of almost 36°F for 30 minutes in
‘the winter at an ambient temperature of 36 50F. ~.Tolerance
to AT decllnes to 19°F over an ambient temperature of 77°F
(25°9C) in the summer (Figure 8). -This tolerance capability
| exceeds the AT expected.from Unit 2 throughout the year;-

Survival data from the intake and disCharge canals
indicate no incr: rase mortality of Gammarus in the discharge
canal at AT's up to 159F over the summer ,ambient temperature,
which confirms the validity‘of the projedtions from the
laboratory thermal tolerance (Table 5).

Many brecding pairs of gammarus are observed in discharge
canal‘samples throughout the year. Pairs collected from the
'highest discharge temperatures observed (93.7°F) and sur-
vimors from the chlorinated samples have been obsermed to
produce broods of young. Quantitative studies of repro-
duCtive.chcess are planned. ngmargg'taken from the
elevated temperature condition in the discharge canal
experienced no higher delayed mertality than specimens
- collected from ambient temperature ihtake water (Table 6).
| Mortalities and stunned Gammarus were observed during
chlorination. The average initial percent mortality ranged
from 5.2% to 18% in discharge canal Station D-1 samples and
from 4.7% to 8.1% in Station D-2 samples (Table 5). The rea-
sons for the smaller mortality in Station D~-2 samples-are not

yet known. Apparently healthy specimens taken from the
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'disChatge canal samples, Whichlwere‘categoriied initially
as alive, displayed no higher delayed ﬁortality than speci-
mens taken from the intake canal.- About 68% of these
‘ organiems listed as stunned subse@uently éied within two
hours (Table 6). | o

Gammarus placed into various dllutlons (96% to 20%)
- .chlorinated discharge canal water in static bioassay
conditions experienced no higher mortalities after seven .
days than specimens in the unchlotinated control (Table 7).
- This experiment was performed to determine the toxic
potential of chlorine residual that organisms might experience
in various portions of the plume. Gammarus was selected
‘as the test organism because ef.the_sehsitivity tq chlorine
it has displayed in the intake—dischetge canal survival
studies. The sLatlt bioassay,cdndition provided for ne'
'subsequent dJWU .ion, so was orobabiy'more harsh thah would
be eXp?rlbl'Ud by organisms coming into contact with the
plume water, which does experlence p:ogre551ve dllutlon .
with time.

Temperature tolerance data'for'Neomysis americana

tlndlcate a tolerance limit of about 87-890F (31 7°C) for a
30-m1nute_e3posurﬁ over an amblent river temperature of
.?5—780F 25.5“C)1’ The TL95 tolerance limit for Neomxs1s for
a 5 minute exposure is~32.5°C'(90.5°F) from an ambient
temperature of 74°F (Figure 9)..A

The survival data for Neomysis from the intake-discharge
canal studies indicate no decreased percentage‘survival in the
discharge canal‘stationé compared to thevihtakes at an

‘ambient temperature of 70-78° when the AT was between 7-10°F, py
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-TABLE 5

. S “J
Viability of Entrained Gammarus sp.

'*“"-Cbndicion'of Organisms (% of total from Station)

No; of No. of Water'Temperature (oF) Intake 1

v Intake 2 Discharge 1 Discharge 2
Organisms _Samples Ambient T(9F) Discharge Cl1 Alive St. Dead Alive St. Dead Alive St. Dead Alive . St. Dead
3091 . 19 68-71 0 68-71 | NO 97 0.5 2.2 93 1.4 5.5 97 0.8 1.8. 98 1.7 0;3
, YES - - - - - - 82 12 5.2 90 5.6 4.7
4925 - 30 76-78 10-11 86~88 NO 98 0 2.5 98 0.7 1.5 92 2.9 4.6 93 2.0 5.0
' | YES - - - - - - 78 9.0 13 8 5.4 8.1
13580 30 76-79 13-15 90-92 - NO 99 0.2 1.0 98 0.2 1.3 99 0.3 0.5 99 0.3 0.6
| ) YES - - = = - - 58 24 18 89 5.9 5.3
21596 79
All numbers are percent of organisms examined.

ST = Stunned

Le
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TAELE 6

Survival of Gammarus two hours after collection from the
Indian Point Intake and Discharge Canals.

No. of Samples - Source of

Analyzed (25 - Organisms - Initial Mean %
Organisms/Sample) - (Station) Chlorination Condition Burvival Range
6 - Intake No  Alive 99 69-100
| 4 : - Diséhargefl‘_ - No ‘Alive 100 - 100
7 " . Dischargé-i ' Yes Alive 98 92-100
11 N T Diséhafge-l  Yes Stunned 32 12-64




Survival of Gammarus sp. in various Dilutions (l)'of_Chiorinated Discharge Water from

Indian Point Unit»1(4)

, Percent. "~ No. of _ : . o R T
;Chlorinated Discharge Orqanisms(3) . Chlorine Residual . Percent Survival
| lEiEEéi - 2 _days 7 days 2 days . 7 _days
0o '_-V_=“"l3- 75 , 0 0 o 0 96 76 o
 20 o o 75 . not detected ‘2) - o - A. 92 73
33.3 15  <0.01 - - 8g 72
50 s 0.02  not detected(2) 92 77
95.8 50 . o.07 ot detectea‘?} e sa

kl). dilutions preparéd with;dbh-Chlorinated.Hudson'River water
(2) <0.01 ppm |
“{3) 25 specimens per jar.

(4) ‘Held at ambient river temperature which ranged from 66% to 62°F during experiment.

6¢C
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f;when the(;T was increased from 12.8 to 14. 2°F there was a notic-
:iable increased mortallty at the discharge canal station D-1,
DZeCOmpared to the intake stations (Table 8 ). This sUrvivel.
.'data-indieétes thateeizable perceht mQrtalities of Neomysis

. may ocCuf in the'disehafge canal when the temperature exceeds
'90°F. llowever, it is evident from Figure 9 that the temperature

tolerance of Neomvols increases with decrease in exposure

time. When Unit 2 comes on line the flow velocities in the
dischargé canal will be'considerably greater than'fhey were
while this data was being collected with Unit 1in a throttled
flow condition. This increased velocity will reduce the ex-

posure time to the clevated temperature, which should in turn

>

As indicated in my previous testlmOny ﬁhe'bccﬁrrence of
Neoﬁzsis_in the vicinity -of the Indian Point plant is related.
"to the preseﬁce of the salt-front in that‘pért of the river.
'_According to tﬁe daéaAfor,i97l, Egpmxsis was present in
| signiticant numbers in the Qicinity of the Indian Point plant
only when the salinity exceeded'abouﬁ 6.5 parts'per thousand
(Fiéufelb).e-Due to the very heavy reins which we experienced
in this afea inv;972/ fhe movement of Neoﬁxsis int6 the
_ vicihity of the Indian Poiht plant‘didbnot occur until approxi-
metely one month later than in 1971. This dependance upon
,£ﬁé location of Qhe salt-front for 1ongitudinal distribution
'within.the estuary,greatly,reduces the time during which
- Neomysis is susc ptlble to the intakes at Indian Point.

As indicated previously, Neomysis as well as the other

dominant macroinvertebrate zooplanktcn species in the Hudson




TABLE 8

Viability of Entrained Neomysis

Condition of Organisms (% of total from Station)

. . ' \
1

: oo
Water Temperature (°F) Intake 1 Intake 2 Discharge 1 Discharge 2

No. of No. of

Organisms Samples- Ambient T(°F) Discharge Cl Alive Dead Alive Dead Alive Dead Alive Dead

11,600 105 _ 70-78 7.0-14 83-88 N0 91 9.0 93 7.0 8 15 91 9
1,990 39 - - - . YES . - - . - - 58 - 42 76 24
1,420 63  77-79  13-14  90-92 N0 97 3.0 96 - 4.0 53 47 72 28

Y 24 - - - YES - - - - 5. 46 72 . 28

43
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-

River exhibits a‘very.dramatic diurnal vertical distribution
pattern in the river. Figure 1i'shows the difference.in
numerical abundance relative to hours of the day for Neomysis
and Gammarus in samples taken in front of the dock at Unit 1
compared to_samples in the discharge canal. These data in-
dicate that the susceptibility of Gammarus and Neomxsis to
the intake is dependent upon its distribution in the vertical
column of_the uater in the river. The result is about a
‘5-fold lower abundance during the 14-16 hours of daylight
compared to the 8-10 hours of darkness. |
It.is.evident fromirhe comparison of the seasonal mean

abundances in the daytime versus the night-time collections

o?nNeomysis, Gammarus, Monoculodes shown in Figures 12,13
and 14 thatzthis day versus night difference in'vertical'
discribution patfern exists throughout the period of occurrence
for each of'these species in the vicinity'of Indian Point.
These three species combined compose about 90% of tne macro-
invertebrate zooplankton abundance in the Hudson River at
Indian Point.'lGammarus is the most consistently occurring
and abundant component of the macroinvertebrate zooplankton
" in the vicinity of.Indian Point. It contributes about 60%
of the total annual mean abundance of macroinvertebrate zoo-
'plankton.' | |

- The level of mortalities of Gammarus observed during
fchlorination of Unit 1 and likely to occur during chlori—
nation of Unit 2 will not significantly effect‘the population

'in the river in my opinion. The bases for this opinion are
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| FIGURE 12 36

Day/Night Vertical distribution Average of abundances of

all collection stations throughout collection period for
Surface, Mid-Depth and Bottom
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" FIGURE 313 _ 37

Day/Night Vertical distribution, Average of abundance of all
. P collectlon statlons throughout collection period for Surface,
' ' | ) ] o Mid- Depth and Bottom
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FIGURE - 14

Day/Night Vertical distribution. AVerage of abundance of
all collectlon stations throughout period of collectlon
- for Surface, Mld-Depth and Bottom-
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the data presented, which indicate no reduction in survival in the

discharge canal samples except during chlorination. Chlorine will be

.applied during only about 4% of the time. Chlorine will be applied during

the day. when the g;eath* abund an&’ of Gawmarus are located in the deep
water of the river so that numbers cominé-through the plant are minimal.
The total chlcrine residual from Unif i diésipates rapidly as‘indicated
in Table 1, such'tﬁat it is generally less thau d.l ?art perxr million at

station D-2, and has nct been present in detectable amounts at. the plume

station, where the temperature AT has been approx;mafcly 1/3 of the &T

.in the'discharée canal. Exposure to 1n1L1a1]y fu11~strength (0 07 npm)

chlorinated discharge canal water for seven days caused no increased

mortality compared to controls. The chlorine residual declined helow

detectzble limits (0.01 ppm) by the second day.

‘Assuming the same application rates of chlorine for Uniﬁ 2, the dis;
chafge concentrations to the river will be less with Unit 1 and 2 opera-
ting due to increased dilution. Further, if theire were to be detectabie
chlorihe residual in the-plume,'its distribution would tend'to he similar
to that of the plume itself which woves to the uppe layers.of the water

column during most of the year. This is the area of least abundance of

Garmarus during the day (Figures 11-14).

Therefore, the numbers of Gommarus which are killed during the time

of thorlnatlon in the olscharge canal are an ex ttremely small part of the

population in the immediate vicinity of Indian Point; and are an even

smaller portion of the total river population, which occupies at least
a 10 to 15 mile length of the river at any given time. Moreover,
we have cbserved that Gammarus reproduce throughout the year in

N N e .. 3 e P I A ey e Y ~ y b, I .’
thae Hudson River. Based on the literature Ifznales can be
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expected to producera new brood at the_time of each molt,

or up to 5 to 7 broods per_year. This reproductive strategy\
prdvideS’protection against serious.population effectsfbx
intermittent impacts such as chlorination.

Neither in my opinion, will Neomysis populations in the
river be 51gn1f1cantly effected by the entrainment mortalities
that may occur during passage through Unit 2, although the
fact that NeomXSis may experience a higher percent mortality
(temperature and chlorine) than Gammarus (chlorine only)
increases the potential for such effects. Additional bases
for this opinion to those given for Gammarus are: 1) A
segment of the Neom151s population in the river will be subject
to entrainment by. Indian Point Units 1l and 2 during only a
portion of the year. The time and duration of occurrence
in the Indian Point area will vary from year to year, but the
duration of occurrence will probably be on the order of about
six‘months..-Z) fhe data (Table 7 ) indicate.that entrainedb
Neomzsis may experience appreciable mortality only when the
condenser and discharge canal water temperature exceeds 90°F,
and during chlorination. The condenser and discharge canal
water temperature will exceed 90°F'during about three months
of the summer'when Unit 2 is operated at full rated capacity.
3) The exposure time to the elevated temperatures'in the
condenser and discharge canal willibe reduced with Unit 2
operating. 4) A longitudinal profile of sampling was under-
.taken in 1972 after Neomysis began to occur at Indian Point.

This sampling indicates that Neomysis was present at least as




4