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CHAIRMAN JENSCH: Plsase come ©o oxder.
Will the witnesses resume the stand. Dr. Coutant,

Dr. Goodysar, and Mr. Siman-Tov.

Whereupon,
ROBERT P. GECKLER,
GROUGE W. XNICUTON,
: MOSHE SIMAN~TOV,
N/

CHARLES €. COUTANT,
CHARLES M. CARTER,

DR. MARY JANE OESTMANN,
PUILLIF GOODYEAR and

E&

1

[
k=

WILLEAM 3
resumad the stand on behalf of the Regulatory Staff, and

having Leen previously duly sworn, were examined apd testified

CHATRMAN JENSCH: Is the Applicant ﬁ@ady O
proceedé

MR. TROSTEN: Yas, Mr. Chalrman.

. CHAXRMAN JENSCH: The witnesses have resumed the
stand. Will you procaed?

MR. TROSTEN: Yss, Mr. Chairman, x'guass‘the beat
way £e go about this w&uld be to repeat the sexiea‘of guestions
I aak@d of Dr. Goodyear yvesteérday and ask for his responces.

CHAIRMAN JENSCH: Proceed.
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MR. TROSTEN: Well, the first question was as

follows: I showed you the 1list of docunants that,was
attached to tnz leatieor of November 18 from me to Chaliwman
Jensch, and the attacﬁed list of testimonies on which the
aApplicant was relying dealing with enviroamental matters
affecting Indian Point 2, and I asked if vou would review
this list and tell the Buaza and me whether you perﬁoﬁally
reviéwad and evaluated sach of these documents and portions
of the transcript with the exception of these,thatfﬁﬁre
submitted on October 33th, prior to your time that gézfg%ék
on the Pinal Environuental Statement was concluded?

WITNESS GOODYEAR: Thare wers several of thasa
which I had not reviswsd: the testimony of Beriram Swartz
on ths effects of delaved operation of Indianp Point Unit 2, May
18, 1972, 1 nad not reviewed t¢hat particular document.

Nor have I reviewed the State of New York,
Department of Environmental Consarvation Order, dated April
28, 1972.

The other material vou had reference to, I had
reviewad. o

‘MR. TROSTE{: Thank you very much, Dr. Coodyear.

My next gquestion was this: Did you review and
evanate the testimony of Dr. Lauer and Dr. Lawler dated
April 5. 1972, prior to the time ysur work on the Drafti

Environmental Statenent was finished?
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WITNESS GOODYEAR: I had not reviewed their

testimony as such. X was aware of some of the material in

tha testimony of the -- Dr. Lauer's testimony at the time
the draft statement was prepared. This information came
from the publication which 1 had in draft form at the time.
Sn I was aware of some of the information. But I had not
reviewved their testimony per é@,

MR. TROSTEN: Neither Dr. Lawer's na? Dr. Lawlexr's?

WITHNESS GOCODYEAR: This is corract.

MR. TROSTEH: As of the time that your werk on
the Draft Envirommeatal Statement was complated?

WITNESS GOODYEAR: This is true.

MR. TROSTEN: DNow is it correct that in msetings
which took place prior to April 5th that ~-

MR. KARMAN: Mr. Chalrman, I wondexr if at this
¢ime it wieht not be a good idea for the record to indicate
that the testimony of br. Lauer and Dr. Lawler was datad
april 5, 1972, and the Regulatory Staff's Drafi Envizonmental
Statement was published and issued on Apfil 13, 1372,

IR, TROSTEN: Yes. I think that's a helpful
addition to the record.

CHAIRMAN JENSCH: Very well. FProcasd.

You make a distinctien, I take it, Staff counsel,
on the date of the LauermLéwlﬁr testimony and thé time of

actual receipt? It may have been later than the date of

!




ard

1t
i2
13
14
i5
16
17
i8
19
20

21

23

25

—— gt

6385
issuance?

MR. KARMAN:' That's correct, Mr. Chaidrman.

CHAIRMAN JENSCH: Very well. Procasd.

MR. TROSTEN: I believe if I understoocd the
point Mr. Karman'was.making Qas ¢hat the testimony was
received by the Regulatory Staff just approximately a week
bafore éhe Draft Environmental Statement cams oat, and'th@re
wasn't time for the Staff to look at it. Is that correct?

MR, KARMAN: Well, the braft Epvircnmental State-
ment was in publication at that ting.

CHAIRMAN JENSCH: Already prepared long before
the Lawler --

MR. KARMAN: That's correct, gir.

CHAIRMAN JENGSCH: Very weil. Proceed.

MR. TROSTEN: Thank you.

is it correcit, Dxr. Goodyeax, that prior to April
5 you participated in msetings with rapresentatives of
the Applicant and its consultants at which material which
gventually was contained in the April 5¢h testimony by Dr.
Lauver and the April 5th t@&ﬁimony by Dr. Lawler was orally
giveh to you?

WITNESS GOODYEAR: Yes.

MR. TROSTEN: Now have you had an opportunity to
review Dr.  Lauer's October 30th testimony concerning

the work performaed by New York University on the affects of
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Indian Point plant operations on the Hudsom River biota?
WITNESS GOODYEAR: Thﬁ 'OCQZQ;’J&X 3ch?
MR. TROSTEN: Y@s,vair.
WITNESS GOODYEAR: I have looked at s, but I
have not bzen able to -- I havén‘tbhad enough ﬁi@@ to analyze

it in sufficient depth to reaily comment much upon it.
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MR. TROSTEN: I understana, Now if Dr. Lauer's |
Octcber 30th testimony contained any material that caused you
to alter any of vour conciusions as they are expressed in the
rinal Environmental Statement, would you so advise the Board
and the parties of that fact?

WEITNESS GOCODYEAR: Certainly.

MR. TROSTEN: Thank vou. If this testimony containef

any facts that you considered partioulafly material to the

conclusions you have drawn in the Final Environmental

Statement, would you also s0 ad%ise the Boaxd and the parties?
WITNESS GOCODYEAR: Yes.

MR, TROSTEN: Thank you very much.

Now iz the same true for the testimony of Dr. Raney,

Dr. McFadden, and Dr. Lawler, of Octocber 30th?

WITNESS (GOODYEAR: Yes.

\

MR, TROSTEN: In other words, I appreciate very muci

vour answays, you would not feel there was any reascn why vou
had to conceal your point of view as a scientist simply
because a particular position had been asserted in the Final
Environmental Statement and it was later affected by material
that you subsequently had a chance to review?

WITNESS GOODYEAR: Y feel gulte free,

MR. TROSTEN: Ckay. Thank you vexry much,

I would like to turn now to the other questions

_that were left for discussion today, Mr. Chairman.

Tao




‘mil § CEAIRMAN a;‘sacm proceed.
2 #IR, TROBTEN:  he first one deall W
‘ : 3 and T asked Dr. Goodyear whether it was CO¥

4l of the references that are cited in Appendi

»

& studies of the large Size raceliving water

6  indicatéd no effeatsg of ntl,izmang o #ecaivimz

¥ tions.aﬁ p&wtoplanktaﬁ?

a WITNESS GUODYERR: One MOTENT .«

o | {Witnesses conferyd ng.)

70 o WITHESS GOUDYEAR: Would you rapcat th

11 | N AR . mﬁﬂsﬁzﬂ- ?eso Paerhaps if I gave ?a& the whole
‘ 12 | guzgiion in context, it might be ecasier for vou to conslder.

19 1 The first pact of my Gquestion was thig: Isnit 1t ’

14 correct that information available from other power plants

15 and cited in your Appendix %1 indicebes that pho Lesynth's .G

i of phytoplankton may be stl imulated in the winter, spring, znd

37 fall and during @ parts ﬁf.?hﬁ susemar?

' !
19 :in‘resPange wo that gquestion, you indicated yes, i
16 tﬁat was tfuea %

Then I asked is it correct that those of the

e
=y

references which you cite in that appendix which also inoludad

studies of the large size remeiving'wataf'pmpulationﬁ have

R

~a

ipdicated no effects af entrainment on the receiving water

N
S

populations of phytoplankton?

WITNEGS GOODYEAR: OfF rhose that were listed here,

B
o
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there is no clear effeet. This is true.

MR, TR@STEN: Thank you very much.

I believe there was just one m@ie gquestion that
I think we were going to discugs as of yesterday. Would vou
permit me to review my notes For a moment?

I se&_ﬁhére were ﬁwo,: You indicated a moment ago,
Dr. Goodyear, thalt ?ou had revmgwcd the New York University
testimony, that is the testiwony of Dr. Lauver dated April 5,
1972, before preparing the Final Environmantal Statenent.

WITHNESS CGRODYEARR: fesa

MR, TR@STE&: Now I am & little puzzled and one of
the reasons why I asked you this series of qu s? ons L
because I cannot see any indication im Rppeadix A-3 ~- inA
Appendix 5-1 of the Minal Environmental Statement that
in&icates w- that roflects that Dr. Lauer has pexformed the
work that he did. In other wovds, I don't see any mention of
the studies that were performed by Dr. Lauer. Can vou explain i
+0 me why there is no reference at all to bx, Laver's work that
has been performed at Indian Point in Appendix A ~- in
Appendix 5.1 and I am thinking here specifically of pages BRe5-2
thi ough A~5=5,

WITNESS SOODYEAR: The last pavagraph in that
section «-

MR. TRO&‘E! Is this page -

WITNESS GOODYEAR: A~-5—~4, that informaticn Comes
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MR. TROSTEN: Tn other words, the citations 14 and

WITNESS GOODYEAR: Yes. The fioure on the next
-paga, B=§=g we Figuvxe BA~5-2 is baszed on the sane data as
Figure 4 on page 16 éf Dr. Lauver's E@?il Sth vestimony.

MR. TROSTEN: Well, locking ak the footnotes bere,

this is perhaps what puzzled me sbout thig. I note

Footnotes 14 and 15 refer to the Howells and Weaver study

published in 1969, authered by ';Qﬁ-Haw lig and Dr. Lausy

and alge referz to studies in which Dr. Lauey paxtici@ateda

5:]

that is the HchnerthweEESwLaue* and Hirschfield st 65 s-in
1871:; but there is no reference to the April 5th testimony

~

which contains the most recent and meve updated infoxmation
aad was rather puzzled by this. Could you explain why the more
recent studies ﬁhich New York Bniversiﬁy has bezen condusting
sipnge 1963‘and 1871 and which are more pertiunent o the sﬂbﬁect

-

at hand were not referred to inm the section of the Final

- Eaviroamental Statement?

CHATRMAN 33&9233 T suppése he would have the
opportunity Lo reject the premise that it is more pertinent?
1 think your statement ig that it is more pertinent. He may
not have acgepted that prémise,

MR. TROSTEM: Let me rephrase that, Mr. Chairman,

I acgept your criticism of that guestion. More up to date,

t




L Smil W I would say.
o T |
o WITNESS GGODYEXR; ‘The information in the Hecknor-
8P 3 HGV&]iw’hYISﬁh QEidWEauer aroicle iz very simllar Lo the q
‘ _ 4 # materxial in his appendix or.in his A’Q-xil 5¢h testimony and
5 the April 5th tesﬁimcgy_itgeif contained no wore information |
& whion gas useful to me at the time, There ié one pﬁinﬁ that ;

should be brought out and that iz that bet woen the preparation

of the draft and the Final Statement, mosi of the emphasis

< .
o was not divectly on the plankton-zooplankton populations
. . E bt
A - o : !
artlyv zg a vesult of Dr. Lausy's work, because he was abie i
10 : .

&0 dispel several problems that might have arisen sc that

- his information that he fed in was coagidsred, but the primary

i2
‘ . " woﬁ; between the c}*’aﬁ and the Final Statement wag done on fish
13 ' :

| ”:aﬁh&r than @ﬁ the less impoxtaﬁt as?@ﬁtﬁ £rom thiéisﬁ&n@@ﬂiﬂtﬁ
| ﬁR, TROSTEN: I ses. Now am I cgorrect thak Pau@& !

An5~2 through A~5e5 azé tga same as pages 5-14 through 5-17
of the draft statement? I have sort of eyeballed it, Dz,
Goodyear, and it locks to me as if it is the same W ,%;é;:ilqc,
is that cmrr&ct?

WITNESS GOODYERR: igd have to check,,bmt'x w@mldﬁ“t
be>surpri59ao

MR. TROSTEN: ~0kay°_ Is_it correct there was mnoze
xeaaat’inférmatimn contained in Dr. Lauer’s Apiil 5th testimony
which you ha& rot had aﬁ_@pportunitﬁ.to review as of the time

2D your work Twas Ffinished on the Draft Envirgomental

P
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Statewent than is gonaazned in the 1262 and 19?1 NYU studies?
WITNESS GOODYEAR: Yes.
MR. TROSTEN: A1l right.
WITNESS COODYEAR: 1 might point out that the
information —-- thiz appendix forms a gort of & method of

compiling various and sundxy relative facts. The input, Dr.

Laver's imput to the analysis on these points was done in Sactif

5 rather tham in the appendix.

MR, TROSTEN: Well, I have just cne oY 2P0 MY
questions to ask vou about this and then I thirk we can go on
ro another Zopic. I «an ges that thers is a xafei&nce o werk
ghat was performed at Indian Point here on page A-5-~-4 aznd
A-5-~5, but thers is no reference t6 any cf the conclusicns

Tal
3

which were contained in Dy. Lauer’s document of Apzil 5ih
imilar to the concliusiong that I perce eive were drawn hare

from the other authors, and I won ared why there was-ho

adiscussion of Dr. Lauver’s conciusions in ~— Oh pages A-5-2

or A-5-5 or for thait matter, im the part of the text which is

about page $-22 where this subject was discussed.
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. I interpreb 1L as a discussion of the &Dﬁﬂi?sjtns.ﬁf't

L&

4“3 2858 GO0 éY@RR: exouge ms. I don't think I

understood exactly what your guestion was.

MR, TROSTEN: Well, my quest ion was cthizy On
7 X L5 z
’page&.&msw h omgh &wb~h rhere is & discusslilon =« at least

Fadthors of these varlous pPapers, théif-cmmﬁ&mﬂiﬁﬁﬁ as &
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zeﬁult of the studias the
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-ﬂf@ad@n Nuclear ﬂﬁﬁ&? seation anpd at thm ronnectiout Yankes

cn and varxious work that had been peve

3
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Nucleay Power 8

formad and had ancthing to 4o w;th power plants

see any dis cw&smom of he
work headed up by DZ. TLousr in thig Eppandix, 211 that you

have pointed me Lo now ig & very brief and gene palized

iy sgpesm

discussion of fha ammmdaﬁaw of spaclies b@t way appea in

=]

.t1@ vudsaa Rivex and X wmn&ured if there was Sone h&wi icular

reascn why y@ﬁ_ﬁi& not refer €O Dr. Laver'’s Qanslgsﬁgﬁs @lther
iﬁ':Au text or in t§&$e pages that we have besn Aisg ?ggsingn
(Witnesses conie éinqgé ;
WITNESS GOODYIAR: Welwera clayg d w%ﬁh’%g lﬂd@@‘ﬂ“

dent zeview of the waterial and actually the wark ﬁﬂfperformsé

‘wa“ an snalysis of the data @cguxxed by b uaple in tha area .

which included Dr. Laver's data that be has gaxhareda'

Euscmwnﬁwmbcmﬂd,ecm@mwdbustﬁwmﬂé

regnize conziderable amol nt of Liﬂﬁ and @ifoxt and there =

arh we did not have, that was, in £act,

that was time and eff

camﬁlmﬁiems of the New verk University
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not a major item in the overail pictuce of the problems
£hat might be inherent.

MR, TROSTEN: Now, invmandmctiug an independent
review,that did not in your mind mean that you ware
charged with the responsibility of ignoring material ox
data ox apinions'that were submitted to you by the Applicant,
did it?

| WITNESS GLODYEAR: No.

MR. TROSTE&; in other words, in conduching an
independent reviey, jou weire to consider data and Gpiniens
suﬁmitted éa you by the A@plicaﬂt‘aleng with everything else
and Fform a judgment on your own’?

ITNESS GOODYERR: Yes.

MR, TROSTEN: Wellg pnder those circoumstances and
particunlariy aince this Board is now respénsible for reviewing
the.raview that you performed ingofaxr as contentions are
concexrned, do you not think it would be helpful for this
Board to see in this document the conclusions that were |
submitted to you by the Applicant that differ from the con~
clusions that you dyxew?

MR, Karmad: I don't see why that is necessarily
80, Mr. Chairman. The witness has indicated that he did
take into consideration some of the weork that was submitted by |
Dr. Laver and the WYU force together tith the other cited

referances, and these are the conclusions that we came tO.
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‘I really den’t think it is that important whetheir i

i

gets a Lootnote a2 o his 2pril 5th

| CHATRMAN JENSCH: I think the was don't you
e T think the Baaié can d@miﬁé Lhaﬁ and while :
would be intaxgstingr T dontt think it would Le
éexs&a&iv& at all. I think it is an jomaterial iDGUATY.
Objécﬁion is s&s@ained,

NR. TROSTEH 3 With regazd Lo page H-34, you have
& .

the segond

2 statement that appears in the first sentence of

fuil paragraph on the page and it veads,

1zboratory and field studies conducted fox the -Applicant

support this position,”

By this positicn, I take it fo mean tad
eceding paragraph.

expressed in the inmmadiately pr

agrae with my interpretation of that?

WITNESS GOOOYEARS

oc

ME. TROSTEN: There is a footnote thera, footaote

42 which ia ¢o the best of wmy rnowledge the only rvefervenca
appears in this section and the appendix to Dr. Lauexr’s

work. There is a reference to Dr. Lavex's testinony.

WITHESS GCODYEAR: Yes.

MR, TROSTEN: Do you not agree that Dr. Lauer's
testimony strongly disputes the pqsition that 18
expressed in that sentence?

CHATRMEN JENSCH: Xs this one of these questions
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thinks Dr. Law

CHARIMAN

matoriaii w of it.

regard? I think if
Dr. Laver diffew

think that he could
compave opinions,; §

whate v ¢ ig proffered

projection, but aflew

wnow; Staff documents

thers may be other

To say don
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o our =ffourts.

{Laughter.

and vou can read it and say it lao
other person looks akb

ask him to give an interpre

2. TROSTEM s
curious
esx 31£eg Wlbh
JENSCH:

Can you help we a little
VOU are
2t than the ¢

place an

something we can discern, I think, with
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a comparison you make yourself
e contrary and if some
gcmewhal

it, he saye my copinion looks

etation of a
It might bHe that category, MH¥.
to know whether Dr. Goodyeaw
that sentencs.

tha

i am having difficulty with

bate

farther in that

are the data fyom

Lﬂt@” wation on data,

a
'Sl

TLauer will take the stand
divect shows, it shows

gentleman is giving,

it, the -~ he is repres genting the Staff. He 1ls re presenting
a Staff judgwent. He is taking the xespo: %&bli“ ty for this

all, it is a Staff consideration asg

. of combined cpinions and
B p&xto

't you agree Nr. Lausy éi¢¢@ﬂs with yoa
sone ready applicatic

}
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CUALRVAN JENSCH: It seems Lo we it is immaterial.

MR, TROSTEN: I will go oa, Mr. Chairmen. I
guess the xma‘cn t+ agked the question is, I hnow Dr. Lauer
strongly disagrees with the sentsnee and he, a0 doubt, will

ssy sSo when he is on the stand. It seens odd that this is

9,

che oﬁly place at #hich pr. Lauver's work is cited with a
fa@@n@tech

all right. We can ¢go GR.

CHATRMAN JENSCH: If you want some greateyr regoyd~

miticn to what he has done, maybe that uestich conld be

o

progovnded, but wntil ik is, let’s go on Lo something else.

w@. TROSTEN: ALl right.

The last questioa’l askedyou yvesterday. Dy. Goodyeaxr;

?"1

was this an I was referzing o page 5-37. I asked vou if
you studied DT. Laver’®
concerning temperature tolerance of pioroinvertebrate

zooplankton and the survival in intake and discharge canal

samples. ' ' ‘ o
~ %

Iy

WITNESE GOODYEAR: The answer ifs yes._
‘<:::,,

MR. TROSTEN: MNot fuilv ie what you haﬁe alféadj
gaid?

WITARES GOODYEAR: Yos.

¥R, TROSTEM: Does the April 5th testimony not
in&icateva véxy minox entrainment wortality of micr@invex«

sehrate zooplankton?

s kest imony oFf Apwril Sth and October 30th}

T s
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WOrNESS COCDYEAR: These were the conc 11$i ne

that were gupressst. Thers Ars SIS W rob Lans with ind evprehas

monility itself is not a good means of determining whether

zhe orgemism will survive. More importantly. for the

_ &zscu”vlon herelin, wne»h » oy npot it can madnt n itm

| naturally productive rate. . o
MR, TROSTEN: Well, am I not correct ia thinking thal

this paritigelar discussion dealt with the matter of mortality

o
p-«
SJ
o
=
=
A
ped
D
-

as oppused Lo continuning itself norma whatever |
level of reproduction?
¥ thought that veally alil wa were ¢talking about

in thig particular eec rion was mortality owd I Lﬂde rand,

and I accept the point that more than simply mox pality i8

fuie

nvelivad.

-2

vitimately
CHATRMAN SENGCH: What is the guestion?
SYTHRSE GOODYEAR: Yes. a‘ShJU

¥R. TROSTEN: Is i% not true %b G ztxealax

sectign that we wexe zalking about on pama $5-37 de&la with

'Lha aabjbct aatv of mortality. not with the Subjecﬁ of

possible injury that may cecur which is below Lhe lavel

CE mortality? In other words, on page 5337, you'are d;scussing

the subject of mortality, the thizd sentence, for exanple,

remers

e
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tlon £o¥ heat~colerant microcrustaceans . . 7 and so foxth.

As T understand it, thiz iz o discussion oo mortelibty.

«
A o}

CHATRHAN JERSCH: The section on V=38 is still

part of that saction, the second full paragraph © talks aboul

decrease in fMQ?Qu&Cﬁlﬁﬂ potentisl of the neonysis. I8

microinvertebrates ag

‘that a pazt of youxr -

MR, TROSTEN: Wo, sir. I wes »alki&g anout the

]

opposed Lo the necmysis. The nemysis

L& another mattey.

CHATRMAM JENSCH: Ercuse me., Proceed.

WITNESS GUODYEAR: The naxt sentence beyond that

one iz talking eboub reduced reproductiva capacity. If you axe

ilooking at & population, changes in population, mOrta 11Ly
may not be the mozt important thing bacaasa i€ you can redude
the reproductive copabilivy of an organism and Leave it
gwimming around in the field, for instanss, shen it is still
c@mpeting £or food and resources, but it cannot add its

ntrlbutzan reproductively. S50 the answey i8 == Lo your
questlan 35 thmnt.this is aot talking just about straight
morcality. It is.tal ing about anything which could reduce
the yeproductive capability.

MR, TROSTEN: In other words, that is what you

jntended to mean by this? You weren'ft zalking just about

mortality, you wexe talking about things other than mortality

that might ocoux?

®1f high entrainmzni morcality is enoounterad, seled

(»{
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GTTNESS GOODYEAR: Including mortelitys ¥ yos.

L

MR, TROSTEN: o vou not agree thov DI Laver's
april Sth testimsny'inﬁicate& ﬁery minor wortality ©o micro-
A :iﬁV@Ktm? aZoe zccylankton?

WITNEGS GOODYEAR: No-

MR, TROSTEN: You don’t agres with that?

v WITNESS GOODYBARS eI
3 MR, TROSTENs DI Goodyear, do you aqrem Lhat
3 microinvertebrate zooplankton can aoleratélﬁha coaling system
10 plume. tenparatures exgeated at Indian Pqiﬂt a all times
E 19 ugxaept fox the pcsﬂibié excapuzcm of the suReaL?
% : g | | HITNESS GOODYEAR: Hany Spod cles cahy yeée
% ‘ BETE HR. TRﬂSTEN: T5 therse a Species that_ymu are”
| iA awayxe Of that canrot na7er;ue the plums. temparatnre,
; i5 thaﬁAis resideni at Endian Point?
i = C ] .
% 5 e WXTNESSVGﬁGﬁZEﬁRS Hot entrained to the pl?mﬁ~bu@
%, 7 g}:»h@ plum«“ | |
t MR ?RﬁbTEN“ Ves, sir.
i _

WITNESS GOODYERR: Again I have o sgk you

| 19
20 what your rean exacc?y wy tolerate.
l L
! 21 MR, TROSTEM: Well, 3@t B8 s;aﬂt with cslerate
\ ;11 be ~= it will survive.

#ITNESS COODYEARs I am not familiav with any

tpacies which would not survive that.

‘ ' sy §f iR the sense rhat it wil

MR, TROSTEM: All right. 1et's talk sbout a
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gublethal  effect and. would you tell wme the species that
you are. referring o so that we could discuss that.

WITNESS GOODYEAR: I am nob really reiferzing to any

particular species. The capability of detecting oO¥ deteyminin
& = . 2 " ’

‘stresses on po ulacions of wide variety of microzocplankion
, '

is vary, very dif€icult to do. The very fact that youw have

- population shifts through the season From one form to the

. gther indicat that conditions change fxom optimal for one

goscies O optimal for another. ‘The competitive
intevactions betveen them ave vegponsible for the replacement,

go that I can’t answer your guestion teally eithexr way.

-
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MR. TRGSTEN; I appraciate that it ls quite
difficult to determine these things so that you have o give
-a'qualiﬁi@ﬁ' angwer, but I thought thet I was asklsg you what
specles that vou knew of that would ﬁgcﬁunt@r a sublethal
damagnnq effect as a result of its presence in the pluns
fmr'the p@ried'@ﬁ.tlme that it would bs in that pluma?

WITNESS GOODYEAR: Excuse me for a sscoad.

£Witn@85@s éonigrxing@)

WITNESS GQDD&EAE: I would hav&_tm_&n&w@r by
saying'that there isn't eny particular specles which I
could point cut as h&ﬁiﬁg a particular iimit. The fact

that they do have is g@fl@c@@d in the seasonal patiterne. It

'is the kind of thing where you know they have Eimm A becaz

of their population fluctunations and you can got sows énﬂazmb
tion from tham. I have n@t gtudied the mat &ri&l ip a grea
enough depth to pick.aa indﬁvidual spacies out,

MR. TROSTEN: So, in other woxds, you don't know.
You are not aware Qf any evidence that indicates that there
is any paxt@culéx speclies at Indias Point that is balng
subjectad té a sublethal stress as a result of its preEsence
in the plume?

WITNESS GOODYEAZR: Or that th@x@'is<n§t,

MR, TROSTEN: Yes, I understand tﬁatp

ITNESS GOODYEAR: Yes,

MR, TROSTEN: Now in light of the answeX you




&
P
tay

axz
4 : gave ng about Dr. Lauer's October 30th teastimony, you may
2 want to qualify your rvesponse Lo what I'm about o ask you,
51 bur T willd go forward with it.
4 Have vou studied Dr. Leuer's restimony of April 5th
5 and Qoiober 30th concs rning temperature tolerance of RAGTO-
& 4 inveritebrate zooplankton? 1 am veferving here o the gammarus
7 and the neomysis and the suxvival of thase crganlans in
8 i the intzke and dischaxrge canal samwpies.
) WEZNESS GOODY¥EAR: Again the seme answer, April

zs
Ty
B

3 . - By 4,4
ver; apd to a lesser degrea, Ouioher 30uh.
!

MR, TROSTEM: Does this rastimony wob indicate

=
FRE

;2 Il to the extent that you h*"& raviewed it, Dr. CGoodyear, a

io 0 very minor entrainment moriality to gammarue and peomysls?

S

94 WITHESS GOODYEAR: o gammarus, yes; 0 naonysis,
§55 there appears Lo be mors damage than wvas ankiclpated, nXt is
g i} 94E£ficult to say what minor is. I°'d have o ask yeu for

in-n
@
é’"
o

7 W2 dafinition of it. It is potantially not a vary ¢ small e
13 1l It éuuld be a wuch largexr effect.
i I MR, TROSTEN: I am referring heza now Lo pages
o 34 o 406 of Dr. LauQV°a October 30th tes mimmmv, insnfar as
gammarus ié copcerned.

CHATRMAN JENGCH: ILet's see. Do you bave that
hefore you?

WITNESS GOODYEAR: WNo, I don't.

CHAIRMAN JENSCH: I waﬁdar, if you are golng

e r—arren,




rafer to a document, if he shouldn't have it before him.

2 The Staff wmay assist the witness.
' 3 WITNESS GOODYEAR: Would you rapaat your gquaestion,

5 MR, TROSTEN: WMy questiom was: Does this not

6 indicate very minor sntraiament morcality to gammarus and

4 neowysis? 1 guess I can raghrase that o indicats and ask you,
8 dges this not indicabe that ths éntraiﬁm&nt mortality occurs

g i| Ovexr a very short duration?

50 CHATRMAN JENSCH: You want him %o rafar to pages
i1 34 ¢o 40 of the testimony, is that right?
i2 MR. TROSTEN: I am referxing to pages 34 te 40.

CHAIRMAN JENSCH: He may xeviaw those pages.

i3
14 MR. TROSTEN: On pages 34 to 40, of course, Dr.
15 Goodyear, the discussion ig, of course, thers of gammarus.
16 WITNESS GUODYEAR: And the guestion was —- would
17 you repeat it, pleass, for me?
10 ¥R, TROSTEN: I asked you doas this not —~ doss
19 the mertality to gsmmarus not ocoux over a relatively shoxt
period of time?
20
21 WITNESS GOODYEAR: To gamaarus specifically?
MR. TROSTEMN: ¥Yas.
o =
WITNESS GOODYEAR: Yes.
23
‘ 5 CHAIRMAN JENSCH: I think thers is an outstanding
4
quastion to you, Applicant's coumsal, as to the wminor efigct.
25
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‘ f I I think the witness said for vou to tell him what you mean
2 by minor as far as ngnmyais is concernad.
‘ 3 ¥R. TROSTEN: What I meant by that guestion, Mr.
| 4 Chairman, was dQ@s'this_chmtitut@ a gignificant portion

51l of the population eof ngomysis? |
& WITNESS GOODYEAR: What is significant?
7 MR. TROSTEN: X am afraid I will hava ©o ask you
8 || that question, Dr. Gocdyear, since you ara the blologist.
9 MR, KARMAN: No, I don't think --
10 CHAIRMAN JENSCH: I think the guastion has to be
11 clear. If you give him a gualifying term, 1 think it is the
12 obiigation of the questioner to know precisaly o what you

13 || are directing the witness' atiention.

§4 Numbars; can you put & number an ghingﬁ? 1 perceat,
15 20 parcené?

16 MR, TROSTEN: All vight., Could you put a pumbex

17 on the pezceﬁtag& of the neomysis population, Dr. Goodyear,

8 that the mortality in the Indian Polint 2 plast would repre-

59 || sent?

20 WITNESS GOCDYEAR: I have not been provided

24 sufficient data to determine the size of the population

22 that'e being exposed.

23 MR. TROSTEN: So you are not avare of what pexcentag#
24 of the total pepulatior of neomysis would be represanted by

o5 || 2nY antrainment mortality in Indlian Polnt 22
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WITNESS GOODYEAR: This is corract.

MR. TROSTEN: ALl right, six.,

On page 5-37, you rafgz -- and on pages A-5-
through A-~5-18, you mention various 1lterature. surveys
c@ncarning the cffecis cn zooplankion of entrainment.
you take a look at those pagesz Eor just a morent and
refreah youx recollection? A-5~-13 through A-5-18.

vou recollact thosa pages acy, Dr. Goodyesr?

(Ney TEBDORSR.

6406
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MR, TROSTEN: “Tne guestion I am sbout to ask yow

15 thig: You have indicated that you considered Dr, Lauer's

)

april 5Sth restimony prioxr €O the time that the FI nal

g,-,.

Environmental ratement was drawn Up. but cowvid you dlx@b? wmy
ey Gn Uy ¥

azhtention ©o acme place in here where the work that was R

formed on site at fndian Polint was wcnsiﬁ&red and Gis *"“aee,

opgrations O zoopiankton?

p@pml&&ia&g in @r»par +cion for Vhe Tinal seateneni .o e ig &
matter of time, ¥e ally, to prepare the material .

MR. TROSTEN: I am - -

CHATRMAN JENSCH: et him finish. Go ahead.

WITNESS GOGEYEAR: Fhe inclusion gf his'material
wduldnst nave changed any of the concluzions that war@' rea sche
during the analysig. They ave all . consiscent with *h;
conclusions which wers veached. So as to aﬂdiscusszan ox
bringihg up another set of discussions baﬁween the Draft
and the Final Statameﬁt, that éién“t seem Lo be time well
spenﬁg if you would.

MR, TROSTEN: DI. Goeﬂvvac,ac yOu CORS ider that on-
aite studlies are important in detemmininq the impact cf powar
plant operations?

WITNESS GOODYEAR: Y¥es.

\amen - -
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MR, TRQSTEN:v And were Dr. Lauer =~ and were
Dy. Lauer's studies that were répcrted in that April 5th
testimony on-site studies?
WITNESS GOODYEAR: Yes,

MR, TROSTEM: Were +ha othey armdies thalt are

reported on in nere perxforied at Tndizn Point on Hudson
River OTganisms?

WITNESS COODVEARs Some of the species were the same
but they were nol sudson River —- they were not on-site
studies.

MR, TROSTEN: Were they performed ~- they were not
pexrformed O rhe Hudson Rivar, although they may have involved
gome specles pras@ﬁt'im rhe Hudson Rivex and slsewheve, ié that
right?

WITHESS GOUDYEAR: Yes.

MR, TROSTEM: ALl vight., Now, in other words, what
you have aana»heré.is to site & pumber of studies that deal
with othex facilktieé, other locations, but to exclude £ rom
this discussion the studiaes that were performed at indian
Point on the Hudson pivey organiswus, is that corzect?

MR, KARMAN: M. Chairman, 1 think that the
previous téﬁtimony of Dr. Goodyear wonld indicate that they
were considered in hig analysis. Again I have to make a

statement that if there’s not a particular footnote, that

does not mean they wera not comnsidered.
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MR. TROSTEN: Mr. Chairman, I am sozrzy. I find
it a little difficult to understand tﬁe train of logic that
statas that, well, these studies ware all considered, but
I just didn't mention them. I menticned everything else
that 1 studiedbam& 1ocked at, but I just Aidn't feel 1like I

would mentieon this. Whern this happens repeatedly, it begin

A

[{4]

toc make you wonder. That is the reason I am inguiring of
br. Goodyear why this cocurred.

CHATRMAN JENSCH: I rhought his further answer was
that the conclusions were considered, but in some respects
the data were consigtent with the other presentaticns and 1t
didn't seem advisabla to duplicate the statement of similarx
conclusions or samething to that effect. Was that your view,
Dr. CGoodyear?

WITNESS GOUDYEAR: Essentially, ves. I would like
to point ont that the ~- there is soma mention of the work --
it is not cited, anfortunately, but the 1ast sentence in the
Section V --

MR, TROSTEM: VWhat page?

WITNESS GOODYEAR: A-5-18.

MR. TROSTEN: Would you read the last sentence
for me, please?

WITHESS GOODYEAR: (No response. )

MR, KaRMAM: I think i+ would make more sense to

read the whole paragraph.
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WITNESS GOODYEAR: Yes. 1t reads obviously it is
impossible to make absolute atatements concerning mortality
orgaﬁisms which will be drawn through any given plant.
Unfortunately, such daté nave not been compiled for Indian
Point Unit 1 during critical times of the yeéxn although
preliminary observations indicate that at least some Sf these
orqanismsy the oyganisms entrained, survive.

CHATRMAN JENSCH: Before proceeding, nay I inquire,
in your guestion previously, i€ I may, ag to the April Sth
Lauer testimony, did I understand that the data there reflected
periained o conditions of actual cperaticns of Indian Point
No. 1 or was it just a susvey of Ehe site without operations?

MR, TROSTEN: operations of Indian Point 1, Mx.
Chairman.

CHAiﬁMAN JENSCH: Going on the type of data col~
lected?

im. TROSTEN: Yes, that‘'s correct.

CHAIRMAN JENSCH: Thank ¥oOU. Proceed, please.

MR, TROSTEN: In other words, that excerpt you just
read and pérticulgri§ the last sentence, xepresent'thé”Sum‘of
your'thinking and the only mention that exists in this‘segment
of the Final Environmental Statement that specificallyfreflects
pDr. Laver‘s testimony. ig that correct? ?

MR. MACBETH: Mr. chairman, I think that was two

questions. We have one, a suggestion that it was either the
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sum of Dr. Goodyear®s thinking or the only mention. The two
things may not be synonymons.
MR, TROSTEM: I will break the question vp and ask
only the last question.
| ouATRMAN JENSCH: Very well. Proceed.
WITNESS GOODYEAR: Within this segment, I believe
it -~ I would have tO check again to make Sure, hut I very well
-~ that very well may be the only mention of hisg wbrk in this

x,,.re'port o
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‘ ‘ 1 MR. TROSYEN: Now with regard to ihe other studlies
arl v '
2 that vou cited and which you characier izad as presenting
3 Il results similar to Dr. Lauer's work, weve the Dalta Ts the

é same as the Delta T8 that would be exparienced by organisms

SN0

5 || passing through Indian P@*nt i oy Indlan Point 2, pasaing

G || thass SRR e

Y WITNESS GOODYEAR: I am not ait all certaln that
o | it was ever iptended for the -- for anyoue €O bﬂii&ua fhat
g ; the data were zimiler to the xest of the data or that his “

]

ETe obea xvakiﬁaw were similar to the rest of the obsevvations.

, I If that was ths -~ whai was derdved from reading it, it
4

W]

=l

i2 iz a rivile pisleading because there is no in a@n O Show

. .o i what Kndien Point, gay, will do, based upon the other studles,
sa || POT BE.

MR. TROSTEM: arxe you saying that perhaps this
discussion has no relevance to Indian Point 2 or iz immaterilal

£o Indian Point 2 becauss the conditions might not be the

ok (oY
WITNESS GOODYEAR: Thay raflect sinilay stresses.
Thase data from thase cothex studies are looking st slmilarx

things and have similar stresaing factoxs. 7o ha able to

22 make the very clear comparlson hetwe ini&an Point and any
I 99 | other plant wonld vequire very detalled p opulation anal y&&s,
#:)
‘ : 24 and that has 0ot bsen done.
24 '

MR, TROSTEN: Were the transit times involved
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- these organisns the sane ag ¢y prganlsmus going

WITNESS GOODYEAR: For which? You say these.

MkajTRQSTﬁxi 1 @m'x@f@xzing o the zooplankioan
organisms that are the aubj@at,af_diﬁcmﬁﬁinn on PagRS
A-5~13 through A-5-18. Aand I guess -~ yau'axm also discussing
fish, eggs and lazvaas, teo, aren't you? My guesbion iss
Are the transit Times belng experienced by thesa exﬁaniam&e
whatever they might &@, the game in the studies that arve
d@scrib@d on whese pages?

WITHMESS GOODYEAR: Certalnly not.

MR. TROSTEN: All right. Wh@z@ the chloving
concentrations the same ag would be @xp@ri@nﬁ@dfby-wxg&mﬁﬁgﬁ
passing through Indian Point 1 or Indlan Point 27

WITHESS COODYEAR: In most of t&* ~=~ &he praciss
concenrations apd exposure Limss would be diffsrent for each

.

facility so that the answer is they could be or they may nob

w
®

MR. TROSTEN: Th

ey

= answar is you dﬁa“t.kuaw, Len’t
that corrget?

WITNESS COODYEAR: The answer 1s I don’t know
exactly what the exposurs at Indian Point 2 will be becauss
the - foOr instance, you ask about chloxine, the decomposition
rate of chlwraminaa are formad, aad the decomposition rate

of chlorvanines at these other plants are unknown.

MR. TROSTEN: You don't kacw what the transit times

PRS-
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G414
were in these other plants, do you —-- or did you?
WITNESS GOODYEAR: Well, they vary guite a bit.
I wouldn't want o -~ gam@ Lhem, for imm&&gcae at Chalk
Polnt Plant ls guite long tra#sit tima. I mimht”hav@ o leok

at aach one.

MR, TROSTEN: Do you know whether the transii times

2 s -—

)

VeroSus @aéh,@f thaeae plants?

WITHESS GOODYRAR: I would aasugelth@y would -~ L
d@ubtAit very sarisusly.

MR. TROSTEN: Do you know whather tﬁa DNEGBIVEYE@
changes that would be experienced by organisms ia each of
these plants im the sawme as the pressure eﬁaﬂgas.ﬁ@a& wonld
be sxparienced in Indlan Point 1 or Indiaen Polnt é?

(Witnnsses /Qﬂn£@ZE$$Go)

WITNESS GOODYBAR: I daﬁbt they would ba the sane.

MR. TROSTEN: I am 8% &71 a little puszlizd by
this, Dr. CGoodysar. If there are these differsnoss that
we th@ dent LEL dcﬁﬁifoﬁbth@ last fow. momapis, ox thesa
vncertazintizs, pressure change, chlorine aoﬁc atration,
gransit tims, Delta Ts SCXOSS the condenser, and thare ave
many othsrg 2s we both know which we could go through, how
can you ba sure that the results from thaé@ atudigs arae
similax %o the yesulits im Dr, Laver's atudi@s.which vare
parforrsd on -- upder éondiﬁions eguivalent to operation

of Indlan Point 2 and under conditions af'oparatioa o€
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WITNESS GOODYEAR: Vou keep sayimg siiiiar. I
am a little confused by that.
MR. TROSTEN: WwWali, és I -~ lat me szed i€ I can

i&phxas@ my cquestion. BﬁiI understood the response Lo 0ne
éi my previous guastions, you sald that you @ida“%’thimk'it
Was paoassary to report om the NYU studies becsuss you Ifslt
that the regulits wers 3imilar to what the other studies
reported, and thes we have started ko dizcuzsa wﬁ@ther thess
other studies were dealing with the same con@iﬁiéns ag ave
pragent at Indian Point and which werse veportsd im Dr. |
Laner's testimony apd we discover that thare was great
uncevtailnty as to whaether the conditions were the ssme,
apd indeed, in many caseos wa know the conditions were quite
different.

| Thep I asked VOou, wgll,_if the conditions are
diff@xant,lwhat'mak@é'f@u ghink that the conclisions of

Dr. Lauer ara really ithe same and support the'conéluﬁioma
that are exprassed ln here, and hencs don’t have'to-b@ reported
on or discusszed in this documsnt?

WITNESS GOODYEAR: The conclusions ard consistent

with the conclusions in Chapter 5 whare the data is. The

material in the appendix provides a framework, a data base

for the analysis that was dore In Chapter 5. There is no

-asgumption on my part or nc need from the anzlysis for sach
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Of ‘these o agrea. They each had different characteristics

and gach had ~- ?@Vid@ different stresses to the aguatlc
environment.

it was those stresses, the kinde o

5]

things

e

hat
do occur, that have to be evaluated. Those stresses were
zhe things that ¢his material was meant to elucidats, not
that they would be the same for Indisn Point 2. There ves

never any intent to do that. f
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‘MR, TROSTEN:; All right.

‘ Imil

2 WITNESS GOODYEAR: I mighi point ont, however, that

£

the materizl in Appsendix 5-1 is. rimarily designed to polint out
, 1 ADPP

that certain types'of atressea do certain things. The analysliy

;1

ig not in =~ of potential effects at Indlan Polint, is not
6 || in the appendix.

-

7 MR, TROSTEN: I understand that, Dr. Goodyear. i

w0

appreciate that the conclusions that youvhave drawn are

D

contained at page 5-37 through 5..39, but would you not agres
fo rhat the basis for the conclusions that are drawn on page 5-37
i1 through $-3%9 aﬁ@-the literature stvdies that ave contained in
12 the appendix? If it is not the lLiteraturxe suzvey contained
13» in the appendix, would you tell me what is the basis for the
14 conclusions that are expressed on 5-37 through 5-397

15 | WETNESS_GﬁoniEARzA The basis for most of the

16 conclusions are givéﬁ,The conce?tual fzam@wérk is given in

17 that series of digcuseions. ’

I8 - MR. TROSTEN: Isn‘t indeed the basis for that

+

. §
19 conclusion contained in the appendixfin_the literature susvey

20 contained in the appendix? Tsn't that where you derive the
21 information from which you draw the concliusions? Let me
2 xead}ymu the_conclusions contained here and ask you where
23 || they come from, I am reading from page 5-39, You say, forx
' 24 || example, that operation of Unit No. 2 -~. 1 am yeading f£rom

25 the second full paragraph on this page -~ "will decrease
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ﬁnﬁ reproductive potential of the Hudson for neomysis to some

ex%entc High entvainment mort ality wili reduce the standing

Crop 0£ aecmysis FAbut may be compensated for by incre@sﬁd
immigration from other areas.”

"ginilary arguments applt to gammarus fagciatud and
other species with long gen neration tines

Where is the data base for the conclusions I have

fasciatus, thet First, is the fact that gammarus -~ wall, read |

the next sentence where it is ' ¢cnc1uded the data supplied
by the Applican indicate that gammarys populations are less
likely to be affected than ave nonulatiﬁnﬁ of neomysig bhecause
of higher thermal tolerances.

MR, TROSYEN: Yes.

WITNESS GOODYEAR: The neemysis'az@ killed by sntxai
ment.

MR. TROSTEN: Thait's correct.

WITNESS GOODYEAR: The high ~—

MR, TROSTEN: Some of them, IExouse . When I -

said that's corzect —-

IVHRESS COODYEAR: There are neonysis that are killef

by entrainment.

MR, TROSTEM: Theyxe 8¥e neomysis killed by

sntrainnent.

£
H

Fra
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WITNESS GOODYEAR: The conclusions for the state-

4,

ment that the operation of Upit 2 would rs-- decresse the

reproductive votential of the Sudeon of neomysis Lo scue

extent cones £from

na page V-38 wheve the Ratheon data.

their discussion of the location of the necwysis population.

: i -1 PP/ B Ty - o . o S Pt P Laguyp
inglundes both Dr, Laver’ s Cat&, data fyom

sioned a wmoment ago say anything about mertality ab Iadian

Foipt 27

WITNESS

distribution,

@

!

w

-

i 3

NODYEAR:  HNothing about mortalily, but abou

. TROSHEEN: Well, I am afraid, then, I am lost.

T don't really underatend how you derive the conclusion from

the Ratheon data that operation of Unit No. 2 will

jlenrease the reptcductive potential of the midzon for neomysis

to gsowme aitent.
WITNE
from Ratheon data
hare the juvenile
wpgtrean from the

higher downgtrean

55 GOODYEAR: The distribution of the neomysis

indicate that, for instance, as it is guoted
concentrations of peonysis wexre higher
plant and the aduit concentrations vers

frem the plant. This means thers is a

trangition zone at ¢hat losation. If there i a - well ~--

[¢3
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this would indicate a potentlal nursery

+he salinity is as
Thig nfo ~ﬂau

pion, tenperatuie,

+

entrainent nortality would be enceriencad and the distl

-

of the population

ment worcality covld

MR, TROSTEN:

sampling were involved io the Ratheon data zhat vou

Now does the population -=- s

. g Ll T er TR
TeRresanc a fairly 8igRLE:

17 was when they were gampling.
o o a3 PRI 15, B TR
on, cowbinad with MOXTALLLY oF

toleranda-inxobmataaw wonld indicete

Latiens becavse of the nuxsery area.

New Dr. Coodyesz, how many

One yeal?

longitudinally year afier year?

Inde

there?
WITNESS GOODYEAR: Principa
MR, ‘I‘PGS”‘EN:

'\1&3261"11?‘53.6,3 the samne
HITMESS GOODYEAR: WO,
MR. TROSTEN: Does

front?

WITNESS

VR, PTROSTEN:
tion could be entireiy ¢

onge year?

WITRESS GOODYEAR:

MR, TROSTEN:

COODYEAR:

a1l might.

g it poss

jfferent than what was depic

Certainly.

ar that zone

the p@§u?a&$on of

v difisr depending upon

8oth within the year and during

ible the necmysig popula~

in that

Now on the basis of that,

HE20
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dn you comciude that it ig possible that the Indian Point
plant might have no impact upon the neomysis population,

oy

depending upon whexe the papulaﬁien happened to be that year?
¥n other words, they may noi be énywhere neay Indian Point
one ysar, 1s that'pmssiblg?

WITNESS COUDYEAR: With high eocugh £resh water
£low.

MR, TROSTEN: Yes,

All vicht. I aow wndergtend the pasig f£rom which
you drew that conclusion, Dr. Goodyeax, and I think we can go
on Lo ancther discussion.

on page 5-37 you say yhat, "Lavger epibenthic crus-

tacean components (amphipods and wysids) of the zovplankbon

" will be similariy affected.”

Do you mean affected by the microcrugtaceans?
MR, KARMAN: I think Dr. Goodvear ought to read

the paragraph before to see what leads up tO that.




R

N3

e

oy

Qo

shat the crustacsan == lavgex a:u&taaca G zgvﬂ@nu mom

o

WITHNESS CGOODYEAR: To answey yous guestion, the

c\,

strasses uwoon the ind ivzﬁuaﬂs which a?a C%?Q%&ﬁ weﬁlﬁ be

3 s o »

similar to those of the micy sorustaceans and as was sald,

"erw could be gigai

s
[&13
e
Q
i

e reduchbion in ﬁ@n&eﬁ% tions O
e ey €D o = e S @ P Tl . A ey
mmv&&gia%gafwazg. Thig is alse True of seme of the larger

crvsbaceans. Again rhis iznot o fuy Lo guantify fnis

snformation because the data bage fov &gtima?wﬂg whe

S

) S de X 2 U o R S T W
popekation, Bub again, ©he shatement as it veads, i€

£

simiiarly in manper anyway o the microcrustacean.

ang if the m gcxualvﬁhacamna.

g

MR, TROSTEN: That
are not peEve . that is they are not ki 1leﬂ as &8 xawn?t
of antrainmﬁaé, th&t,mséns rhe larger epibe ﬁ&$1c crustac@am
components wouid not be affeéﬁed; tﬁat}ig they waul& not be
kili@& by entrainment? Is rhat what you mean? |

WITNESS GOODYEAR: This is spaakiﬁg of stresses,

similazn --if youw zead the fi st aenteneeﬁ it says, "The

s

mbined imflw nces resulibin g from plant operaticns may

g

v

affect the groplankton community; rhege effects will resuelt

g

Yt

S
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From au&; ions of regidual chloring, entrainment, ang

'oxpasube ro the thermal plume

That macerial is ﬁha@ is zaferzed to as the
firat sdntence in there. |

MR. TROSTEMN: In Loe diacussi n that wert o
wefora, and I don't want to rehash that, % nelieve thal you
agreed that the resulis which you hyp@thwﬁized might ooour
nere also might not oseur, 19 rhate corxecﬁ?’

WITNESS GOGDYBAR: ¥ed.

-

¥R, TROSTENS and all I was Lyying to as

‘:P
]
'ad
by
0
o
The?

about was if those regsults gid not occus wiith regawni TO

rhe microgrustacein components, jen't it wrue that t@ey vould
not océux with regaxd to the lazgex gyibaﬁthié,cxusta&aan
components? |

WITNESS COODYEAR: Ne.

¥R, TROSTEN: That i8 not true? '

WITNESS GQODYEAﬁ* The coupa rison ar the abs@lute
statement thabt yow just + made, I don’t know of ény baabs for
it |

MR, TROSTEHN: Well, let me a&sk yeu_what'ﬁaé ﬁhe

bosis then Loy your scatement, & Lavger @pibenthiﬁ'arustémaan

corppenents will be svm“}arlj affected.’

tp other words, you “ypotba$izad an effsct with
vagard o the mimiocruetaceans énd then vou said the zame
.éfﬁect will occur with vegard ©O the -~ are they

macrogrushac ans? Is that what they are callad?

PR
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take avecess and we could gat all compas

WITNESS GOODYEAR: No.

MR, TROSTEN: Then I am dompletely lost because

3
Qe

CHATRUIAN JENSCH if you are in a predicanant

R S N 2 Gogy mie o LT e e s e
regard, I think the situvabion might Warranc

intexzogatiomg’perhags rhis would be a convenient

)

A
73
Q
e
P
o N
&
7]
e
)

Ab this point. lek’s recsss and reconvense in this
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A
CHA RMAN JENSCH: Ploase comz to ordar.

%,

The witnesass have resumad the stand.

*

fould you proecied, applleént’s caaasﬁ’”
) MR, TROSTEM: Would yaum’c ad bag: th@llaﬁﬁ guas-
tion to the withess?
In the break, you anud I had a chance to talk
about this, and I guess I koow what my guestion is, and I
gu&ss you ARJW what your angweir is.
MR, MACBETH: I hope Dr. CGoudysar is golng to

repaat the questions as well as i@ aneweys.

CHATRMAN JENSCH: Thare is sowne matier of physical

tranpsactlion invelved haeze.

30 ahead and see how 1t goes.

(Laught@r;}

WITNESS GOODYEAR: The question, ag I understond
it, was ﬁela%au €0 ﬂﬂ@&h@T or not the spibenthic ﬂxéataceana
mantioned in the First sentence of the second paragraph
on 5~37, wheiher or not tﬁ@ apibenthic c;ugt&cenas would
be similaxly affected to the microcrustacsans. The eifect --
that semtence is antecedent to the second sentence of the
firat pavagraph, and in essence what it is saying is that
they will bs subjscted to the zame typse of streoszes as a
mlcrocrustacean.

MR. TROSTEN: Thank you, br. Goodysar. That does

clarify it foxr ms.
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Now that I‘und@mﬁtand the statement that appsars
there, I have an zdditiocnal Qm&&tian about i, If a species
of maéx@cxuatac@ana waere to undorge diurnal vartical migration
as you have szald the larger epibsnthic crustaceans do, dossn’e
this inﬁicét@'that there -~ that the effscts o tﬁem'will
e different than the microcrustaceans, the effscts és you
have just described them?

WITHESS GOODYEAR: (No response.)

MEk. PROSTEN: Perhaps I should say doesn't this

indicate they will be subjected to diffevent effscte?

WITWHESS GOODYERR: The population sxposure could

not be sstinated in tha same way. The - I don't know a way

of making a direct comparison on what the dlureal popuiations
might be. Diurpal and veriical migration might increase

the exposure rather than decrease it, although it would appear
iikely o decrease it come from -- there is a point, the
duration of a segment @f.th@ population in the Indian Point
area wcﬁlﬁ bz gféat@r for something which does migrate
vertically in the watel column such &% neomyslsé or gammarus,
once ¢he sait front is just beyond Indian Polnt.

The microzooplankton have another 1ittls p?ublem
in peprlation maintenance because the net downstream transport
represents & loss to thelr population juét as entralnmant or
pradation by other fishes or any of these componants.

So their exposure, the affects of the plaanit upon
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them, have Lo include a;nat oukfiow o ﬁ@t reduction of
r&vtrammgorﬁ dounstrean. T is means they have o reproduss
fast anough o @W@xs@mﬁ'?he n@t losn of mzq&mi&ma’ﬁfém the
ggpgiﬁ%ioa as well as to overcoms all fha predatox :,influ%ma@ﬁ
of evervihing in the &réa; including tha Liaatol

MBR, TROSTEN: Would you not agr@m.ﬁhat'it 2
important to apalyze the p&xtiaul&x sitxati@n £aoad

h

population in t he pariti culm* ares with & par ploulan ez,

'-u“\ip ordar that these varlous effsgcts that you have

boon discussing in gemexal terms could e amalwzﬁﬁ
avaiu&t@d for that particular situa Q&ana

WITNESS GOODYEAR: Yas.

MR, TROSTEM: Dr, u@@nyea“& why dé YO -

CHAIRMAN JENSCH: May I intarrupt thera?

MR. &QS"M‘:  Yes.,

CHATRMAN JENSCH: If you agras in ¢hat ﬁ@é&x&g what
de you think iz an @quuata wime for suwch a %ﬁudy? Can yeu
indicate?

QE‘nE?& CGuDEEARa I know of no auch 5tudies on
ROOR uankﬁ@n p@pnim&i@n&p i would be very d ficulﬁ o do. I
am taallg not preapred o answer yoww qus@hacn without studying
Jk&ﬂm@ more in getail.

Cﬂ&&ﬁm&m JENSCH: Thank you.

Progsed.

MR, TROSTEN: With raspect to your xesponse o my
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guestion, Dr. Goudyear, and your comment about net downgtrean
rransport, why do you say this reprosents a 1d#ﬁ to the
yanulawaan of these @Lgapisqu boge 1t not @mlj rapresent a
chaagé in ¢he popuvlation in 2 J%var axrea’?

ITANESS GOODYEAR: If it dis net i@sé;.ﬁauldn°t

be a change in the population. It weould be a2 -~ T am not

" aure I undergtand exactly what you nean because the losse

to a local population ie a removal from that gépélatinn,
whether by iwmigration -- d@miuzati@ng ® tﬂ%&z oz portal Lity.

| MR. TROSTEN: I am raferring Lo 2 loss to a local
population.

¢ don't under-~

G
o
53]

WITNESS GOODYERR: iAam sorry. I
stand.

MR. TROSTEN: Well, perhaps we cén éﬁ on to another
subject and X caﬁ colliect my thoughis, and perhaps ve wilil
ba more @xplicito

Dr. Goodyszarx, before 1 move on o apother subjectk,
T want to ses if I can sharpen the qﬁ@sti@ming‘tﬁat°s taken’
place sariiex thie mamning by calling yomx atm&nhien to a
particular coaciunsion that appears on p@q@ 2 of Dro Lauar

Sctaber 30th tastimony. DO you bave that baxore you, Dr.

Gucdy@ax?

WITNESS GOODY¥EAR: Yes.

MR. TROSTEN: It is in the summary statemant, and

li will x@aé it out. Iit's concluagionn numb@rthra@;
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"we sionificant sffzct on scoplankton abundance

in the Hudsom Rlwver (particularly gammarug and aconysis)

i

will result from planpad cperation of hoth units,” referring
1 ere to Unite 1 and 2.
Do vou agree with that concluslion axpreszed by

Dr. Laver?

WITNESS GOORYERR: ”b@r@ is a mﬁ?F* ial foreion

effect. His %t&&@m@pt is within the reaim of possi ihility.

)
b‘

n that basisg,

I cpuld agree with it ut. L have aﬁt sEen &
Alscussion around any fromework which wou ﬁ@riV@ that con-
clusion or which would supporte zhat conclusion.

MR. TROSTEN: Well, now, Dr. Lausry has oxpressed

a conclusicn. Now, anything is -- I guass almest anything is

y@ﬁ@ibl@ for -- oxr impossible, I suppLse. and'h@ hag not said
that it is amg@ih that there will be no significant @ £fact.

‘He said there in his eplnion, no wzgnifiﬂant effect on zoo-

plankton abundance in the Hudson River, particulavly gammazns
and neowysis, will resuls from plant operation at otk unite.
I will have to ask you ag&&ﬁf do you agxé@ or 4o you not
agras with that gentenca?

(Witn@ga@s conferring.}

MR. TROSTEN: Cmuldvyoﬁ txy-yéa or no, ard asz tha
Chairman. has sald in the past, give me your raasons for it.

MR, KRRMAN: If£ it is ﬁuscaptible to a yes-or-no

ANBWEL «
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WITNESS GOODYEAR: As an absointe statement, I
can't agree with it. . Bug, again, as I am saying, iv is
within the realm of possibility.

L the sentence?

¢

MR, TROSTEN: Do you digagres wi

WITNESS GOODYEAR: I koow of Factors which have

2

not been gvaluated such that 1 roally casnot elther wholly
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MR, TROSTEM: So in okher govds , you are not in &
position o sither agves or to disagres with 1e?
WITNESS GOODYERR: Yes, That ig a CcOrrscv state-

mant. ALL right. Excuse ma.

{Witpesses ©OR nferying.)
wR, TROSTEM: All right, Do, Goodves I will

-

accept YOUYy ANSWer ¢hat you do mobt koow whethey you agie:

(u

or disagree with that conc clusion by Dr. Lader. Mow whab

informaticn do vou think you would nesd O haﬁe'hsf TE you

m

would be in a position to tell me that you elither agyes O
you digagree with that sentence?

WITNESE G@GB?EAR@ i would need sone ﬁaiily good
longitudinal asﬁimat@s of the measurements ~~ the measurensnts
of tha éiwamxbuﬁe@a;of both forms throuvghout th¢ S2REON

”

‘an& including ali the reproductliva Paraneters, very simlilex
to the type of analysis done for the ézripad bass. it ig ==
you gan’t weally pake a broad gweepling stacemusny

a foundation for it.

pR, TROSTEN: I see.

oy

JITNESS GOODYEAR: 5o ;& would take a varied
population am%lysisc

MR. TROSTEN: HOW loﬁg do you think it would take
to perform such a papulatian,analysia?

WITNESS GOODYEAR: Dependiang on how good things
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iﬁmth o)
MR. TROSTEN: Things den’t paually 9o vexry well.
{Laught er.)
mxTNESS GOODYEA. S@vaxal FRurs would P robably be
a good catimate.
MR, TROSTEN: Thank you,” Dr. Gcaﬁygaxn

MR, KARMAN: I i@n‘t heay the ansyer ©o that.

h

%ITNE“” GODUYEAR: I said several vears wounld
probably be & good estimate.
MR, TROSTEN: X would like to rugn to anotheyr

gubject, DT, Goodyear .

Cnte

7 wounld like 0 congidey v th yow now the subject

. ;—é,';

of elevated temperatures gene erally. On page 5-12 with

regpect to the rhird sentence in Teem D,and X am going

6 rezd that sentence. aloud s0 We cab . all comsider it, I om

going to agk you & question. The sentence reads, 2puring
periods when grbient watex renperatuies are about 80 dégzees
Fahrenheit, many of these ocrganismg --" describinhyg organismns
in the previous gentence -= wyiil be living neax theixr ﬁpper
11m1ts and probably above their shermal range of netabolic
insensitiv;tyn“

How with respect to that sentence -hew i1l the anbi-
ent %@Wpswa ture in the channel of the river be around 80

degrees Pahrenheit at Indian Point?
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CURTRMBY JENSCH: where is the chanpel .of the

MR, TROSIEN: The channel of the river is the
% e PR 3 3 R (L = ¥ TR S Y .‘2.'.‘ 12} gl ] )
decpesi proticd Mr. Chalre@ai. & vhipk L 48 abkout 40 feet,

2t that point, I8 that coxvect? . Clomer IO 50 feeit, I garhev.

CHATRMAN JENGCH: And how Eay 0ff shore?

2,860 feet ©Ff shore, gy . Chalywan.

et
@
]
bead
&
m
o
5
i
oF

WITHMESS GOUDYBAR: probably less than

of the time.

Mg, TROSTER: W, ig that bhasged gpon the same

apalysis thab ig referrzed Lo on page 12127
HITNESS COODYERRS 7 mighit alsod point Gub the

sepbantd Sayse ® apbient waker remperatures are &bnat 80
degrees pehrenheit.”

C ambient 18 & liﬁtle.misleaﬂing pecause the
#eal intent 35 GiSBCSELOR when the tem@@raﬁureg'the'gvexall
?smpexa@uzeg are sbout 00 dagreas which world ingiude
the plant as well. 5o there i@ no veal intent to say that
80 &egxéeﬁ gairepbelt 18 mnbient in that sentenéeﬁ

MR, PROSTEN: So you a”ve saying in othex w@r&s,
¢here might be goze Bitustions whon the temperature of the
N

water in the channel of the river might ke cn@ reasoch

or another, apout 8¢ degrees Fahrenheit?
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313 right° i3 it corTect that the

aqua“ia spealies genexally
temnperatire es8?

Y¥esde

and wnless you Kpow the acclimation

icular reat, isn'l it algo truve

tanpe

6}3
H
2]
)

eyre Ghown in rhat besi

aummna?

MR, TROSTEN:  Ox at some other time?

W?TMV 38 GUODYEARS

M., TROETE B
determining the ganimun o

dar tha acc celin

‘in the 77 to 78 dagree Pahrenhell range,

Wi@NES$fG&QSYEAR:

which exe exposad 1O the p

up very ropidly witch ¢¥po3

jerable temperaiv
in She 8 gunmnert ins at Indian Peoint,

ation comperalure for the

would vou not haﬁe to
e species U2 be
appzcrimately?

-th aecogsarily. Fo¥ gpecies
1ume aaclim&tion.temperaturé goes

ure to higher tempezaﬁuxesé S0

their actual acclimation could be eguivalent O 2 higher

penperature
Mk, TROS TR ¢

gome Cases pight e

=han the ambient,

so theiz acclimation tenperabture in

B

higher aﬂﬁually than 777

st
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gagﬁ =206 amdvx an raferring spacifically oo rable 55,
what are the seclination t@ﬁ@éﬁﬁtﬁf@g 1igtad in 55, please?
Would you mind Tes Qimg.them off the ones that are Ligtad?
WITHESS GOGODYERR:Z 39 s
MR, TROSTENM: These Axe Fanrenbeilf?

WITNESS GOODY¥ERR: Right. 59, Apcther fo¥

Montdia menidia is as to BZ:; striped bass, L1
white perch, 40, Tungvs 4% and 83.  Neomysls, %9, 43 ko 68 and

wz. TROSPEMs Pretity high t@mge;ttara?

WITKESS GOODYRA 7 +hink that 18 supRo 5°d to he
77 but I have to gbeak, 34 o 77, okay.

54 foxr crangon, 59 fox m@naculo des, 99 xcx QAMALVS
and 41 to ¥7 for aaaVuia wonsa

CHALRMAN uENaﬁ The re povter was get ting the
ANSWeL s

ﬁﬂo YROSTEN: 1Is it nmot corvect that ﬁh@ acolination
ﬁempaxatuzéa you have just read ave for the mpst[paxt iess

than 77 to 78 degreas?

-
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WITNESS GOODYEAR: Yes.

MR,'TRG$TEﬁ: Iz it th gorract rhat some of the
acclimation temperatuies experienced by the fishes in the
iiver will ba highex than 70 to §0 degrees which you indicated
a nomant ago?

WITHESS GO0DYEAR: Yes.

wR. TROSTEN: Now, for those species where the
acelimation tewperalture is not showa for the tess, isn®t it
correet, Dr. Ggo&year” that the data that are:pxesemt@d here
are ugelesg for the purgéaes of this discussion if you
don't know what the acclimation temperature 1is?

WITHRESS GOOU DYEAR: For predictive pruposes thay are

upeless, yes.

MR, TROSTEN: Now, on page 5-19 on the bottom
of the page and the top of page 5-22, you zefer 1o the .
probability of planktca being expesed to temperatures in

excess of 85 degrees Fahrenheit and between 83 degrees

Fahrenheit and 85 degrees Fahrenheit, is that correct?

WITNESS GOODYEAR: ¥a8 .
MR. TROSTEN: Now, aren’t there many refexences
in the litezature inciuvding some you gucte on page )~5-1 to.

Am5m16 that say the optinun tomparature f£or gxowth and

fdivexsﬁty of phytoplankton, 1nvezt@braﬁes spscie& is between

25 and 89 degrees Fehyepheil?

WiTWESS GOODYEAR: Yes.

L
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4R, TROSTEN: ITan't it true that exposing thesa

organisms to these t@&yeratuzes‘would bg beneficial %o tham,

to the tempsratures that you describe on vthe bhobiom of page Smi%

ahé zhe top of page 5-22Z7 - .
WITWESS QGQ@YE@Rg‘ FPor some hébiﬁatg, ;

Ty & 5,

‘MR, TROSTEN: Do yvou knwo whetheyr those habitats

WITNERS GOUDVEAR: One wmomend.

{Witmesseﬁ'§gmfexringo}

WITWESS GOODYEAR: Would vou repest the guestion
again please?

MR. TROSTEN: Ves., I wanted o find out whether

you lnew whether Indian Point inciuvded the hebitats fozr which

exposuce of these to the tempsratures of ‘
WITNEGS GOODYEAR: © I don't know. I really can’t
angwer that.
MR. TROSTEN: AIl right. $So it is possible then

that the sentence that appears on the bottom of page 5-19% and €l

v

exposing these oxganisms to phig (7 7y watew temperature is

- actually good for them, that it actumlly is geing to increase il

Lxue Or nouL?

WITHESS GOODYEAR: These eXposures are

w

.

Fele
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exposing yomuja#£0n5 +hat are -- well, I guess the best way
zo put it would be ko say thab the exposures are not of

gufficient Auration to conpbribute == €O conscituie a change
in the environment whrich would be henefl figial,
ME., TROSTEZE: 211 right. S$o what you axe saying

ig that exposing them to these temperatuves might be good

them long snough to make it aood foxr them, iz that right,

"4 optimum temperatures are measured undexr a congtant temperature

copdition over saveral days, & proloanged paziod and diversity
- ppecies’diversity is again something that develops over
a long period of times. Waen statonents are wade about optimum

qvcﬁt% ov emtzmﬁm BURCLES mzveESEty,ghesc reflect zelatively

being referred to in %hiﬁ.yaragzaph are relatively short
&%posu res t¢ a &ﬂwa@futuxe higher than the accl1mat10n 0¥

'hhe pxevxau@ tenpexau wre that that population has baen held
‘optimom conditions determinad snder comstant conditions and

¥R, TROSTEN: ALl xight. Thank you very much for
that explanaticn, Dr. C@utantg For the reasons you have given,

isn“t it correct that the exposures of ﬁhese oxganlsms to -

for them, but you are not Sure becaunge maybhe you are not axpeglr_

TTNESS COUTANT: If I could amplify o that. Usuvally

at. So it isn't a mattex of making & direct comparison between

the question of optimum OF nonoptimum during this brief exposuxg

these types of tempezaﬁures for this period of cime - @ROUSE -

]

constant conditions in pvaimnged narxoés of ﬁ*me the aanditiaég

»
o
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MR. TROSTEN: So Ffor the same resasons that ymu(ﬂQﬂJ

unable to tell whether the exposures would be good fox them,

W

you are alse unable to tell whether these exposures would be

o
¥
.
¥
»ed

4 bad for thewm?

&1

WiTNESS COUTANT: In terms of the criterla you
6 suggested, that is growth and specles diversity.

|
’ .
E 7 MR, TROSTEN: %Yhose were the terms that I was

9 WEITNESS COUTANT: That is correct,
104 - MR. TROSTEN: Thank you very much.
i1 Dx. Coutent, a guestiocn has been referred to ma.

/

o

12 You suggested a m@maﬁﬁ ago thai there -~ the expesure Lime
13 i} was sufficiently shorg for theose zooplankton organisms that
14 you were unabls to determine -~ that‘itlﬂeemﬁd‘q§likely, ag X
i5 § raecall gau sald, that peopulation shifts would occuxr bscaussg
16 | of the short duration of the exposure tims. 'Did I understand
17 | You correctly? |

18 WITNESS COUTANT: Within those exposure times, that'.

ig || coxrect.

20 - MR. TROSTEN: Within those expgsur§ tim@s, right.

2 . ~ Is that the same thing as saying you don't think

29 tﬁar@ would be any population shifts?
‘ g 1. WITNESS COUTANT: Not n&gessarily.g I think there's
. sa || @ distinctlon that has to be made between the chenges that

occur withir that period of time and the small stressees that
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those planktonic orgapisms would dscur, that would ba

m

Yaflected over a much longer paricd o time. Ear example,
if you éaka TWO spécies with very differing t@mp&ratuxé
tolerances, a short @#gusuxe to a bigh temperature, o the
more sensitive one, may have and could very well have effacts
on ite ability to produce organie mati@rp its rapxmducéiva
potential. It would he reflacted in how fast iﬁ-xépraduc@d
itself. They would ba different fro the more tolevrant orgénism
So that compaxring the two ovganisms that recelve this brief
axposure and culturing them in the labovatory, if you willi,
for several weaks, &h@ NOTE génﬁi@ivg ocganism could lose
cut to the mar@kgul&xan& OnS. Thaﬁ iz, the nozre tolerant
spacles would have a competitive advantage over the mere
sengitive one, looking at it over the long term.

ME., TROSTEN: Well, i¥ that were tﬁue, is it
alzo true that if you looked at thase Qopulaﬁiona over the
long term, that you might see & beneficlal result if you
looked at them long ewwugh? In other woxds, aren't thase
things two sides of the same coin, Dr. Contant? If you look
at them loag enough, you micht see b@n@ficial'results from
runpning these things through the plant in the long term? On
the other hénd, if you look at them long enough, concelvably
you might see soms adverse things?

WITNESS COUTANT: To directly answer tha question,

it is conceivablie, but the specifics of the aituation would

.
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have tc ke looked at very carefully.

MR. TROSTEN: I certainly a rae with that, but

I sense scrt of a fealing of uncgrtainy about -~ On your
" -

part or bBr. Goodyear's part fox expressing the visw that

exua&tng thase ovganiams to these Qypnrata rag for thees

(5]

short pexr i?d@ of time might preduce guod resulis. You sgem
Soxt of unwilling to dré? that conclusion, bul somewhat RO\
willing o dzxaw the comclusion that it might producs adveraé
resuits. If ¥ do -- 1f I em coxract in sensing that fealing,
i don’t quite understand why that Feeling would exist.
WITHESS COUTANT: It.@xigtg primarily bacauvse of
the differxences b@tﬁé@n s stress which is what cccurs o an

he < atiﬁp of an

g

organigm on & short~term @RpOIULE and
environmental condition that could be @@ﬁimum for growth fox
the organism on & long term. Tha ﬁh@ftwtérm axposure
constitutes a stress which in genszal detracis from the
organism's productivity.

WITNESS GOODYEAR: I‘ would like to point out
that paxticularly with the geoplankton uoguLatinna, our
conclusion y@ally says that there will bhe salection ﬁ@r
heat tolerant -- more heat-tcolerant forus, these'which axre
more mearly in their ambient temperaturs in the plume. Ix is
a competitive imt@raction'batW@en species, betwsan populations
that will give you an effect. Whether or not the effect is

good or not is another gusstion entiraly.
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R, TROSTEN: Thapk you, Dr. Socodyesar. That's
very helpiul.

New on Table 5 on page 5-20, if tha ambient

temperaturs Were indsed about 59 degrees, how does the

]

rasult for Aloza ps@udohax@ngu@ ~- please tell me Lf ¥ ax
nisor@pmuneinq this -- coupare with Indian Point for that
time of year, the fipst speciss on that page?

WITNESS GOODYR2R: I aw

‘v('

L A

MR. TROSTEN: How Jdoes ﬁh@ acclimation temperatuxe
of 59 degraes Fahrenhelt for ﬁléaa paaud@hax@mqum LOMPATR
with the ambient temperature for Tndlan Point éuﬁimg the
sunmertima?

WITNESS GCODYEAR: It is guite a bit below it.

MR, TROSTEN: Quite a bit below thet. 211 right.

Now with regard to this table, the incyeased
temperature in the piume of Indian P&iut 2 would be much lces
than 14.4 d=gress Fahrenhelt over amblent, waald it not,
due to the jet dilution féctox?

WITNESS GOOD?EARs Would you rapeat thut again now?

f was =- never mind. Would you repeat the guestion again?
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MR. TROSTEN: Yes. The increased temperature in
the plume ¢f Indian ?oiﬁt R'Wleﬂ be much lesgs than @éné degreed
Fanrenheit over ambient, would it not,. a3 a zesult of the jet
dilution factox?

WITHESS GOODY¥EAR: On the szézface, yes.

MR. TROSTEN: Right. and it would be leﬁs'ﬁhaﬁ

14.4 degrees FPahrenheit ln a very short period of time even

below the surface?

WITNESS CGOODYEAR: Yeae.

shown here for alosa piacudoharengus is 14.4 degreses, ig that
corzecé? In othexr words, if I un‘ergtané this cmxrecéiyg

you have got an @@climaﬁi@n temperature of 59 degrees and then
an upper czitica% tenperature. Az I unﬂgxstamé the way this
sort Qf-testAisvpegform@dp you takes the fish and you move it

out of the environment in which it is at the acclimation

temperature and put it swiftly into the -- where it ig at

‘the upper critical temperature, ian't that correct?

WITNESS GOODYEAR: Yes.

MR, TROSTEN: So, in othexr words, the -~ the changa
that this fish experienced in this test was much greatex than
the change that a fish would exgérience in moving from the
ambient temperatura in the plume to a point in the plume where

it would be subjected to the increased thermal effect? You

see the point that I am making?
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CHATRMAN JENSCH: gxcuse me. Could you identify
the rime for Indiaﬁ Point cﬁange from the ac;limétiog
temperature Lo the ~- i3 it the upper critical? I t@axg
a turbulexn »é in %ﬁe discharge ¢hat gives you & éime factor
for this? |

MR, TROSTEN: Yes,. Wallf'usimg the_Sﬁaﬁf‘&
cunsef?ative-model, My. Chaixman, ag I anderstand it, in 10
éécands'yau would have a three Lo one reduction in temperature
as a resu&t of the jet dilution factor. In 10 seconds, the
~=- this three to one factox wovld reduce the tempexaxufe
accovdingly at the gurface.

®ow as I understand it, the hemperaturse would
start to reﬁuce vary sbarply at firet and then &ecﬁeagiﬂgiy
reduce., bBut at the ené of 10 seeenos chare wouﬂd be a three
to one reduction, is ¢hat correctd UWUL)VELbWTDGJTb j

CH&IRMAN JENSCH: Thank you.

WITNESS GIMAR-TOV: The 10 ssconds, I om not
complately sure. But an overall description night be true
that it wwill be about - if I can estxmate oo about 15 minutesy
within the channel and would be exposed to the delta P of

the condenser. Then after the discharge point were left

within -- bexﬂq within the jet and duzing the Lravel grom the-
discharge out to the surface, which vrobably would pot be

much —- an upper limit -- MOrs than 30 seconds. The
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g@mp@rature,will decay by factor of two.

The . factor itself is, of course, a iiﬁﬁlé bit
indacisive, but we -~ & fa&tﬁz of two is probably a raasonable
eg&imate° It might be.a factor of threeo. |

CHAIRMAN JENSCH: ~Thank you. Now with that

explanation, <an you answer the guestion or do yvou desire

- ¢o have the guestion reread?

MR, TROSTEN: Do vou understand ﬁhe,quesﬁion I was
addzessing to you?

MR, KARMBEN: Why don’t you have it repeéted?

{The repozte? read the pending-questiaﬂm!

WITNE%S-GGODYEAR: As I uhd@xétand the question
you are asking if the 14 degree —- if the fish would be
exposed to a 14 degree at the plume?

MR, TROSTEN: That is the question.

WITNESS GOODYEAR: NO,-

MR. TROSTEN: Would the plume tempersture at

this Lime of year, late spring and early £all, when the

acclimation temperature was 59 degrees, not be si@nificaﬁtly
less than 73.4 degéaes Fahrenheit?

All rxicht, let’s go over this slowly.

The 59 degree temperature which you described
actually is the ambient temperature at Indian Point for early

gpring and late fall. Would you accept zhat ag a ~-

WITNESS GOODYEAR: Yes.
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MR, TROSTEN: -- as a hypothesis? That

can be demonstratad.
Now would the plume temperature at the time of -
yeay which iz carly spring and lave fall when the acclimation

remperature was 59 degrees, aot be zignificantly less than

In other words, you take the ambient tomperatuxe
and vou add the heat 1oad from the plant and then you san

compute what the plume tamperature would be, it would be a

‘warying temperalire, depending upon what point in the plume;

o .

73.4 degress as a result of zhe jet dilution factox vhich we
were diseussing with the Chairman?
. WITNESS GOODYDAR: Certainly.

MR, TROSTEN: A1l right. Doesntt that mean, then,

&

that the plume temperature as well as the delta T is sig-

nificantly less than the upper_criﬁical remperature in the
- . 0’ 3 &
delta T which is shown 3In this test?
WITHNESS COODYEAR: Yes.
MR. TROSTEN: Doesn't that mean, thersfore, that
ehis test has no real bearing on what would happen at Indian
Point to & fish that swam into the plume?

X WTTHESS GOODYEAR: If vou wanted to pradicet -

it has a bearing because it says thore won't be an effect.

{Laughter.)

*

;
;
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MR, TROSTEN: I have been instructed to say thank

you.

{Laughter,)

CHAIRMAN JENSCH: Stop while you'we zhead, I
gquess.

MR, TROSTEN: All right., Let's take --

WITNESS GOCDYEAR: Exouse me. Could we have a
nomaRne?

MR. TROSTEN: Yes.
(Witnesses confexxing.)
MR. TROSTEN: Before I go on with the ramaiander

of my questions, Dr. Goodyear, perhaps T ought to ask you

whether thiz table shows that exposing all of thase organlsms

listed on that table haz a0 eifect, bscause 1f that's the

i
case, I think we can probably save about 15 ninutes. I just dldse'h

appreciate that when I embarked upon this line of uestioning.
WITNESS GOOEYE#R:_ ¥ost of them -- I would have
to go. thzrough om an individual palixr by paiig
MR. TR&STE&: Why don't we do this, Dr. Goodyearx:
At th@lbraak you go through that, i£ you'would, please, air,
and £ind out one that vou think shows a significant effact
and lat your counzel know, and wg can dismues‘ﬁhét, ALl xight?
WITNESS GOODYEAR: Okay.
MR. TROSTEN: Fine. Thank you.

All right. I would like to move ¢o another subject,

H

;

P
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please, Dr. Uoudyear, thé aubj@ct of ch@mibal_discharg@ﬁ;
On page 5-14, would ycu taell e, ?i@aﬁe, which
Qrgénismg-W@re the subjecl of the study in Tab;@ 5-3%
And that appgers on page 5-15.
(Ritneases conferving.)
WITNESS GOODYEAR: it would take a few minutes
to find the species. éhase &ata are from the McKee & Woll,
and as sald, they are minimums where toxic levels ware Lfound.
| MR. TROSTEN: Axa theﬁé the saﬁm.sgegies c@néider@é_
in Table 54@, ig that from McKee and Wolfl also, or from a

-

series of refersnces? I guess it is from 2 series of

‘references, isn't it? That's om page 5-18. That's aot from

the MoKes and WQlf?
WITNESS GOODYEAR: That'’s correct.

MR, TROSTEN: Would you mind checking at the break

to see what the organisms were that were the. gubisct of

Table 5-3, and ietting me know?

WITNESS GOODYEAR: I don't -~ just a momenk.

Mﬁe'TabswEN; Thank you.

(Witnesses conferring.)

WITHNESS GOODYEAR: If you turh'to'pége AvV-19,
the phosphate is related to Daphnia magea. |

MR, TROSTEN: Excuze me juﬁﬁ a moment,

Ckay. Go ahpad. We are taking nrotes on this.

By the way, you can do this later, if you like, Dr.
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| Indian Point first.

Goodyeax.

WITNESS GOODYERR: dkayo The angwers to your
qu@atibm are all in thig --

MR. TROSTEN: 1In oth@r words, if we turn to Pag@
£~5-19, we will see the organismz in test conditions with
regaxd to aach 0f the chmmiéals_that area listed in Tabla 5-37

WITNESS GOODYEAR: Yas.

CHAIQMAE JENSCH: That WMBERS pages preceding
5~19%?
| MR. TROSTEN: Yes. A-5-1% to A~5-31. Ig that
vhere it aeéé?

WITNESS GOODYEAR: Yes.

MR, TROSTEN: Okay. Thank you.

~ Now with regard to page 5-17, which of the data

points refer to organisws found im the Hodson Rlvex?

{(No xesponse.)

Would you like to study that, too?

WITNESS COODYEAR: VYes. I believe I would. -

MRa TROSTEN? Why don't you take a look at that?

while you axe thinking about that, why dom't you
lst ma know if rainbow trout and Chinook salmoﬁfare Known o
exist in the.Hgdsoh River. .

| WITMESS GOODYEAR:' At Indien Point or -—-

. MR. TROSTEN: well, let’s txy both. Let's have
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(itnesses conferxing.)

MR, TROSTEN: I think that some of the fishernsn
are walting with bated breath o hear about this.

CHAIRMAN JENSCH: They'll kbait thelxr hook.

{L@ught@éo}-

WITNESS COUTANT: I think zeve apd ralnbow

i have besn stocked into the upper Hudson., I dop't know i€

they have baen guccessaful. HRainbow troub could be &t Indlian

Point.

MR. TROSTEN: They huvp baen @g@%kﬁd iﬁ the fresht
water portion of the Hudson?

WITNESE COUTANT: The ralubow trout 1§ ap anadramous

- £ish, and the et@elhead race fxom Oragon have bgen tramsplanted
to many of the esastern tributaries inm hopes that they can

_eatabliﬁh a steelhead run for the eastexs tributarlies.

TX@ D@lawaxg River bhas been %ioh y stocked. ‘Th@'Chasap@ake
has besn highly s&mcked._ I am gquite suxe th@ Hudzen haq also.
MR. TROSTEN: Thank you.

Have you exanined the data frgm DiOaBmeB

on Hu&son River axqanimms in Huds@n River wataz which have

been submimt@d 4o the Staff by the Cansalidet@ﬂ Edison.

Companv? Thase are c@ntain@d in Dr, Lau@r 8 April 5th and

0ctmb@z 30¢h ﬁ@stimmnyo
WITNESS GOODYEAR: Yes.

MR, TROSTEN: Where would these sppear on Pigure
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5-1, do you know?

WITNESS GOODYEAR: The-— S0m3 of these data
that yau are ref&rxlnd to -- let ma put it bhack up for a

e@ccnd and axplain th@ particular prmb*@n with those data.
Almoat anyone who has ever run bicassays for toxlcs of any
kind will be able to tell you that there iz a very significant
mortality. |

25 & matker of fact, axgaéur@ﬂ éo some things'
would mot produce mortality until gomatimﬁllatexo This ie
true f@r many pesticlides in part&culax.' Bama§95 incurzed
duxing an exposure may actually k&lt thé oxqaaisn. We may
ba many howrs beﬁor@ he di@so

Thae particular studles y@u.ara talking about wexe
very restricted in thelr length so¢ that none of the delaysd
moxtality could ba ~- well, none of <he delayed mor&aiity
wag reflectced sz that inclusion om this table wouldn’t be
particularly meaningful. There are gevaral points that it
conld be, but ==

- WITNESS COUTANT: Ef-I_pould amplify, toc, the
,table in the figure includes only data on which goed
quantitamive chemistry was done to g@axdual chlorina throughout
ghe test. If you go through the literature oﬁ chlorine
toxlclty,you £find many wore studies than are reported injthia
table. iﬁut one nf,tha4principal difficulties with most of

these tests is that residual chlorine was not determined
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‘ .lzuil by #R, TROSTEN: Am I corredt, by, Coviant, that the

2 reason why you ineluded -- you did not inelude the New York
e whalt you ‘congidered

-

Pl

. 3l ypiversity studies is because of the

ﬁ- " » el ] o ) . . o
: to . be lagk of -adequate data O rasidual chlozoina anda not

{ . . g k ) . - ) . o . X ) . . -
| 2 the lack of adeguate data on =~ and pot the length of the

o

- &1 pegt, i that eoroect, bacause I was geiting WO ANOWSTS, one

Grodusar pnd ong fxom you? I am not quite gure
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36 hours.

ﬂR, PROSTEN: 1 see. All vight. Let’s take anothe
oue, then. Were all of these'xun gufficiently long that
you could tell whether there was délayed mﬁrtality or a
delayed effect? Fox example, some of these are stated in
teyns of seven day, TL 50, 96 bour TL 50, 84 Aght"avéidance 10C
minutes, and so forth &nd S0 Ch. |

Were all of these tesls znn co that you were able
to determine precisely what the delayed mortality was?

WITHLSS GOODYEAR: They were run 20 that there
was an end pminﬁy an effective end point fox the time
interval as gpecified.

MR. TROSTEN: An effective and point? I am SOXLY.
I don't guite understané that.

{Witnesaég conferring.}

WITHESS GOODYE&R: That is what is plotted on the
table.

MR, TROSTEN: You mean on the ==

WITNESS COUTANT: I think the point is that the tabi

attempts to provide more data than just the figure would
alone and it is just a souxrce of informaticn that you are -

asking that ig prese ented in the tablep that is what was the

\éﬁﬁggégéﬁ’éﬁa'gOlnt for that particular test? Was it & test

. ¢o consider the long teim effocte? Was it one that ended

after 24 hours? These are the -- this is the sort of

x4
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information that is presented in that center column of the

cable,

oint -- I thought before we were paiking about the possible

g

-delaved mortality that_¢0°l& comy after a tagt, aid I guess
pow ve are talking about the effactive én@ point of a tesi.
But how does the teét work &oﬁ@ by ﬁaw Yoxk ﬁﬁiversity-
differ,insofar as this elfective ené point is conserned, fzom
all of the tests that are described on this teble?

| WITNESS GOOD¥EAR: Many 6f the semples had 1ittle anr
no mortality within the three-hour period, so that -~ well,
it.is3fairly - i ?oﬁ:havs pmortality at a given poiat in

_time, then you have an sstimate of the time dimensions.

" If you dontth have mortaiity, you terminate the experiment.

You have no point taAélbto

MR. TROSTEW: Supposing you ran a test and ren it
for a-hundr@d aaye, ﬁheh had ao wmortality. Would that mean
that the test was useless?

WITNESS GOODYEAR: No.

MR. TEOSTENaA Then I don’t quite undexstand.

WITNESS GOODYEAR: You still couldn’t plot it on
tﬁia'qraphﬂ

MR, TROSTEN: That seems ©o say that if you -- ﬁhe

petter you are, the less useful the data is. Speaking as a
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layman, I-dbn‘t undeistand it.
WITNESS GOODYERR: The batier you are, the less
vgeful the data ig, the -- not the Less reaningful.
| MR. TﬁQSTENz ig that the reason why ﬁhe Ness
vork University studies aren’t ylotteﬂlhe:e, is because
they didn®t show an§ mortality? |
WXTNESS CcooDYEAR: They vere thrmxﬁateé e thezc“s

twoe reas&n We are just talking ebout one of them. Thay

were terman&%eé pefore -- many of them were, not all cf them

- Yut they were teyminated before mortality, so that you
. i ¥
don’t have an cffective end point; and there’s really ao

reason €O e%p@cn that some of them might not have died.

MR, TRBSTEN: ellp what deea item 2, safa

concentration, mean? Data point three?

One problem, I guess I am having is that the
effect end pa*nt column hasz termlnaloqv that is not defined.
It is just a subjectlve gtatement w?xch ig dszlcult for a
laf@én to understand.

WITNESS COUTANT: Well, havinglgcne through some
of_this literaﬁurea although I don‘t :ememberlall of it in

detail, the genexal impression one has is'that

.investiqators'havinq workeﬂ,windependently, come up with

dlfmarent end points; theix definitions. of end point diffex
aons*derabiy and it is very dlff‘@ﬁlt to put,togéther a

zable and a riguze like this to exy to summa:;ze "all the data

o m—— A T o s
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4n a consistent manner.

RAs T mentioned, one of the principal criteria

‘4n gathering these particnlar references was the adesguacy

of the chemistry involved. 1 think you‘d have to go to the |

Andividual papers and get shat authors pareicular definition

of his end point, somethinmg that was beyond the scope of

trying to do here. Certainly they do differ.

TO answey your eazliexr qméstian about safe concen-
tration, ny zecollection is that this is a long-term exposure
in whioch the population continued toC :eprcduce, The scud is
one Ofrtheza‘Qgggggéi#;rustaceans we have been talking

ebout in which theilaborato;y'studies can be continued

through the growth. and reproduction of the population.




18

y eakl:

10
13

12
13
14
15
i6
17

18

1]

6461

MR. TROSTEN: Well, let's see. Where does

data ,B;appeaxbhere? Oh, I see. It is off on the

\

fal?i' righto .

Are you s&ying then --= ccu?ﬁ you do tkic fo* me?

,mCould yoa give me a ~- just a simple defsnitlom ef why the

New York University studeis are differeni from all of thes

N )
- gtudies here as far &s éé%gzgéégéggoint igs concsrned? What

is the basic difference bstween the Wew York University
studies and each and every one of these studies that is

plotted on this graph?

WITNESS COUTANT: The basic difference is a graph has

have two axes, one of which is concentration and the other
tima,.‘When we lock at the New York University data, that
were presented to us in the formal testimony, I believe,
the concentraticon was given ag a range and it was admitted

that the cohcentzatioﬁ varied throughout the test and

was uncertain. So in texms of plotting the points foxr whatever

purpose, we would like to be able to plot them opithia
curve and then £ind out where they lie. But in fact, it
isn“ﬁ possibie because the concentration factors are -
paxdon me, the cbncenﬁration ievels are uncertain.

MR. TROSTEN: And each of the tests that are
depicted on this graph, you have concluded clearly

indicated what the concentration and expcsure was on the

basis of your review of the literxrature depicting these things?
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WITHESS COUTANT: Yes, in fact, I might add that
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mhiain the best date

ot & X . E e AV s e 2 el S .
The individual ths s have besn discussed with us
and the ERPA personnal paztion arly with respagt o this

o>

respest to the chemistry

MR, TROSTEN:

wnich is g0 very crucial to the ¢hloyin

Al xight., I think I will move on

to ancther subjechk from this. I may want to returh Lo hnt

T would - now,

ffgxmzxadﬁcu waker wa s'r&ﬁaimeé é&rin: Uit No,

with Unis NWo. 2 in oparab

&

o

top of gage §=19.

LY gquerRtions.

s it correct

fl

- and Unit ¥o. 1 is being

i want to

ahovt your

‘data from No. L should not be extrapatﬁa%ﬁ o bﬁ%v 2 because

1 opmration

Txoz appronimetely 40 minutes as compaved to sbout 10 minuvtes

ign == and here I am efer ing t©
on the bottom of page 5-16 and the
fould

ask you several quesﬁimago

¢ the bﬁvﬂem of page 5-16 and I will ask

that when both unite ave operating

chiorinated that unchlorinated water

with régpect Lo your oo onclusion, that
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LLAA00

from Unit No. 1, together with unchlorinated Féemy from Unit

No. 2, will mix with the chicrinated water Ivom Unit Ho. 1.

MR, TROSTEN: Won't thisz result in higher dilutions
in the discharge canal ocubfall thaen when Unit Ne. 1 is

operating alome and is baing chlorinated?

WIENESS GOODYEAR: Yes.

will bs hicher than when Unit No. L is operatin alone if
4 Ry »

both unics are operatinyg and Uanit Mo 2 is being chlorinaved?

MR, TROSTEN: Now, couwld this increased dilution

that we have described in these two cases, poasibly result

]

she cases I have
&escxibeé ﬁ@twi*hstan@ing the shorter retention ¢ive in the
&ischarge canal?

WITHESS GOODYEAR: Thisg is posmible,lyes,

MR. TROSPEN: Hasn't Unit 1 &3 4 concentrations

to the viver or haven’t they been wouitered and shown to be

one~tenth par: per willion or less?

WITNESS GUODYEAR: Free résiéual chlozine oF
free chlozine residual, whizhever way.

MR. TROSTEN: ALl r§iht¢

CHATRMAN JENSCH: Wailt & mimute. I think in

angwering the question, he defined the subject mattexr, but
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we to what exitent they are present.

Zefinition of the qu@g*?nmAb@caﬁsa the information I have

PYS Sy 3 - ‘ TP | ) - u oy ey
whers is no way for me to ftell whether oOr nob

production vas a pavt of that decay of the .GL ~

.4 part per million veslidual dischavga. Fox the free residual,

the answer i yes, ut theve are othsr active chlorine
compounds which T can'lt ~= the iﬁ&@tmivlh“ wazn 't provide

1. oy@ssco I asked you wiether the dischavge concentrztion

Srom Upit 1 hed hesn monitored and shown to ke wusually
ﬁeﬂth pth'fex»m ilion or le 2s8 and you said that is true
as far as free chilorine vesidual but there wight be chilcramines

?Q@uwvo a8 & xesult_sﬁ xeactiea with ammonia?

 WITNESS GGODYE&Rg %mnonla an& ether ﬁlt"atieﬂsu

s
=
o]
k-4
g
g
Y-
23
o0

W,hich ha.dn"" been meaaureﬂ axm ym..

. f;, . . ' . .. .
,w@reﬂzt sure what those cnloram nes mig hh he, is thai

Cﬁwﬁeﬁi”

WITRESS GOODYEAR: 'T e extent to tvhieh

they would be there, that.is tTUE.

MR, jRQ”TENz 211 right. “hank you. Would ycu'wait‘

just a moment, please?

S
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MR. TROSTEN: Now the particular measuy -ement that .
you were referring to that vou expressed an uncertainty sbout,

was this the measur@me&ﬁ shat is referred to in Appendix D,

i-}

chlorination of’ indian Point? You

and

nad been provided toc you and about w;i sh you expressed
uncertainty. Can you tell me whal measurenent that was,
because>1 will have to check now té gee the extent to which
chioramines were also included in the meagurenentc.,

| wTTNESS GOODYEAR: These data were provided me ag 2
reanlt of a gquestion at the beginning of the review about &
FOAr agdg

MR, TROSTEN: I see.

WITNESS COODYEAR: I may have them here with me.

They ave Heroxes of work sheets.

MR, TROSTEN: A1l right., Will you rook also during
the bxeak at the document entitled, "Chlorination at Indian
point,® which we will provide to you, which is in evidence in
this proceeding and we will give you the refereneéAand'see if
vou still have the uncertainty concerning this. e wiil coms
back and discuss this, all right? |

Now on page 5-16, I want &O agk you a quastion.

Are vou aware of data that demonstzaae that close tc 100 perw*-

mortality to ajuatic biota has oacurxed as a result of
chlorination during entrainment in Ipdian Point, Unit No. 12

WITNESS COODYEAR: Would you repeat that, please?

L

|
N

-eferved te & neasurement thai

2
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. amit wmR. TROSTEN: Yes., Let me call y’cmz:' attenticn
- _ 2 before I ask vou the guestion, %O rhe fivst paragraph under
3 Trem 3 on page S-Ii8. | | f
@ | T
4y WITNESS COODYEAR: Fhe paragraph?
5 MR. TROSTEN Ve,
G | WITNESS GOODYEAR: Figure §-1 ==
7 MR. TROSTEN: Ne. ¥ou need ot vead it aloud.
8 1 just suggest you take a iock at it.
9 ' WITNESS GOODYEAR: Oh. | i
o

10 (Witness complying.)

MR, PROSTEM: My question is, ars you aware of data

=
SN

‘ 12 that demcnstrated --
_ 13 - _ CHATTMAN JENSCH: Walt a minute. He hasa't
14 finished yet.

5 o WITNESS GOODYEAR: Yes, I have.

16 CHALRMEN JENSCH: Ch, I amn SOXIY.

(¢

MR. TROSTEN: Are you aware of data that demonstrat

19 hat 100 percent moxrtality to aguatic bicta has oocurred as &
19 rasult of chlorination during entrainment in Indian Polat

20 init L?

WITHESS COODYEAR: WNo.

21
MR. TROSTEN: You aze not?

WITNESS GUODYEARS No.
MR, TROSTEM: Thank ¥ou Very much.

1§ &hat iz the case, may I ask you why you state




467

. 3mit § here during chiorination high mortalitice of oxganisms that

2 1 pass through the plant are expocted and may approach 1Co
3 percent for many species? ¢

' 4 WITNESS GOCDYEAR: The pring ipal reasen for thab :

bt gtatement is that it -- that ig not neUES8ary Aand UNCOTImos
g in other plants. The retention time for the sanpling has

heon done at Indlan Point. If does not pre eoiude thoge

aed

5} prganiswe which came ghrough alive, from dying iater.

i other words, what you are saying

&
F
=
¥
;;—‘3
by
iy
3
121
b
w

\:"

10 is that it is conceiveble That rhis might happen, thab g,
11 rhet orgenisms which cowe rhyouch allve subsegue ently dia.

2 Thers are no data which demoustrais that Shese organisna E

® f
13 which come through Indian Point plant alive subseguently }

4 die. But vou are suggestling that this might ooouy anld you ;

. P
15 think that the data avrse not pdeguate for you to form a duadg-
16 ment on thig at the present time, iz that cozyect?

WITHESS GOODYEAR: Thabt would be a good way GE

N
383
e R

B pukting it, yes. ;
19 MR, TROSTEN: A1L right., Thank you. |
3

4 like to ask vou wasbt {

20 i Now on pege L2-40, I woul

jaborstory tests or field gtudies with respect to Hudson

7!
3

29 River orgaznisms support vouy statawent sbout the delayad i

o < -

veaction of organisms axposed O chiinrine concentrations. '

This is the statement that yoa make that von -—- w@weil, you

wis morning and it is contaipad in the

'3

made it several timasz




S P e A LS AT e L TSRS LS B LS TSRO R

e v ey S < TR e PG e et = e e SRl S S cwnE aETeaE .
A
- . . N 20
P > 5 “© i _
i [ P o =, 0N
§2 o S RS tg P W

&,
.
:

0

i

&
)
3
(i
4
thone

2
fosde
P
e A
-

G & E) 53 P uw o) %]
@ g il & Z =R -
& S R & - . w8 2 .
2 ool o] & it i & o ot 4 £2 mm
& e 23 233 et ) &5 63 32 o Al 8 G B
& wd Ys i ] 43 £5 = . = B ] e
o 70 s} -5 g 42 8 B e fued pae] .
] I a 4 5} £ ] o] &) Ca o] e [ ba
= ¢ o & o s _ 4 & £ o B C e @
‘l: - r» % 3 cg "t - Hl ~
o £ &3 ks g% O Ty \ & Kik: 1 53 .. . E ! £
24 b 3 i ) 1) st ha o LR e &4 i i3] B
) el &, . 4 oy W 5] ” Lk i a3 ] 3 6] 2 o
G =D o ST S = @ c © ¥ ©O
{3 = P = - £ ™ - 3 1% [ u
b & 3 e At & £ P & =t o o A2 Q
| = > & 2 & yoom 60 o8 8 = . Boon 8
| 2 ” a0 g ®» e W & = ou w 0 o U
| Dt v o p) & > ] m.w @ Q B Q 143 md
m G i 2] - Di ! ! e &, L]
| i £ % u @ i £ g ) £ o] . Y] A @ =
@ . (o ] A 5] & e & P a0 a2 o
& ) @ o o o % o 3 @ o
) 35 ! R T T - T B B B Py M
3 Lt e : 5 W R TR B & w3 © B o 8 & ¢
% o @ - £ 2 e B S & - T B B - SR
b ~ a 4 g 2 et 4 ¥] : 3 &
g g 2 et : A4 2 o 5 &% & o bl & At 4 PN
a8 4 e BT S - B = g & f  ©@- 2
N o 3 AT o g =3 Gy o 5 X3 £ 43 # o d & L
& Py o e & e @ o P s 0 £ % & = O 5}
o e = 3 » .ln & b
e W &3 & e Q & o g erd € B @ o 2 2
i Kt vt o ) co 3 o1 o T S~ B B R 22 . W "
S o s - 3 s Ry LR 2 i ¥ .
€3 @ G 5 @ @ e 52 g B i g R D &
H o . A e ] i} 4 3 I &l & ] 1) [A] @ o
iy =3 L) P ] 3 [2h = 4 g & o . o3 (el A .
bt wy - i o i ot ¢ H 0f 5% g oed 1] (4] g O [#1]
wind Figd it tad 3 1 N 3 5 A ) ¢ ¢ - o
= = 4 0 ) R &2 5 . ° £ R - = (]
©w @ 06 -8 m O & 3 o wmoe 8 = g = M Ho™ &
S R I B & o =g & 08 B oo® 9 =2 & 8 o g m
¥t . ) & 3 = & &5 3 = 3 -4 “r in } iz K %a M
505 % % 85 8 g3 8 8§ B 5 2 3 g S I
i ] @ & 3 q (& d o "sz N =y P A, o £y b = b by
3 . vt P2 s H g X 23 %
o 9 0 = L 4] ) 5 - g i 1 o el & d o P ] %3
[ wot e} | #\] [43] & € [o] £i2 [%ad} el (P X ¢ 13 i - ¥ %
a ) o el ol B e . vy o i o & £ B P ol & 55
s g @ & o8 o®o B B LY H B : a0 e g &
@ t ki 3 W\u:m. Nm " 4 !\b ’ s & .m« wb ~ m..«sw MA.& ﬂu awwﬂw TM\J
e 3 o £ © 5= -l & 0 P . 4 o ’ o h 4 i
e RS [ e ) &= &1 4 & 4 : o o £ -
pA Y (XA 4 L) £19 z ~ B Ny
s tod 5 5 foo et bem et ) o 0 a @ &) s 23 <
% R O pal N e == s I d ] o o T, <8 = a5 v
& s ] 3 B8] & 0 choat Y ue.,,w °
o

:
a
3
1
e it
8
s
2
&

el
bl
)
DECL
ciong with res

what you are
and althoug

)
i
ki
degree
wt
as follow
Yol

I

¢ g 153

e ) - DS < 7 W R 5 ; o : o &y 0
R T - T T - B WS- R - B - B B B




K B

e

Lo v

&

10

11

13
14
15
16
i7
18
19
20
21
22
23

24

3

conducted by the Applicant v which specifically show mou talit

.o these organisms when exposed snder the conditions at Indian

pPoint, vou believe chat zhiz type of delaved mortality might

nceur based upon gensral ©o cngiderations having to do with
rorisity, is thab really what you are sS&y ~ing?

WITNESS COUDYE&R: More or less. JORR of the
organisme that you are e forrzing o the toxicity data for tnem

do exim:t, =o that cne pari cf your vasition ox one part of

fn

wet pecessarily true. There ere otheyr

studies which show roric effects, lees CONCE ntx@t$onq “han

+he initial comcentration, for instsnee, chat was vsed at indilsr
Point.
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MR, TROSTEN: Dr. Goodyeax,

i3]
<3
b
P
e’
-

iment which w@uld provide the data that yo&

foal would be necsd xf ro reselva thiz uncertainty ia your

rind, what data ma%lﬁ. suggest ba rnil@ LRUY
WITNESS CGOODYEAR: The uncertalnty as o thé

delayed mowtality O o the cg?o£¢m$z.?

MR, TROSTEN: At the moment 1 am walking about

rhe upcsriainty as to delaysd WMoY vraiity which is exprassed

WITHESS GOCDYEAR: Twm”ﬁhimgﬁ need to &@ done.
One is ©o have 5 coantinucus flow-through system. it deponds
vpon what spacies you are looking at. You would nesd O
have &a conbinnons £Low~tha rough system o do the sawe Lype
of daka that is plotied in the table so that you counld main-
tain cgncé&*xaﬁinmsc For the stetlis system that was woad,
the organizme shoutld have baen kept for p@xha s two weshks
befose being disposed of, and ak least 49 hours. The three-
hour time period ls just not good encugh.

MR, TRGSfEﬂz In your opinicn, if tests w@r@:
performed in accordance with the suggestious you have jﬁgt
made, this wonld resolve the spcertainty in your wind?

WITNESS GOODYEAR: The tests should he designed to
provide 2 number rather than a lack of a2 numb@#. If you can

establish a peint, run a gradient Lor 48 noyrs ox 7 daysd,

you get a series of tests so that you can f£ind the roxic leval.
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MR, TROSTEN: in other words, you thiak -

CHAIRMAN JENSCd" Excuze ma. Has he fiﬁighad
his descy L%tump?

Go ahead.

WITNESS GOODYEAR: Onoa you fmana a toxic level,
you would hava a relative to gomathing you krow, and
than it is camparabla to the other data. So does that answer
y@ur‘guﬁﬁti@n?

MR, TROSTEN: I just have one qu@gtimm o ask
you abcut that. Ave you ﬂugg@stin§ that th@sg tests, in
oyder to resolve the uscextainty in your mind, should be
yur to the point where you kill the ﬂ&ﬁ&ﬂi&mﬁ and then you
would have data that would ba halpful to yﬁu?

WITNESS GOODYEAR: Well, they shoulda’t be run
wntii they killed the ozxganlsns Lrom the 3@v~x@d goncantra~.
tions backwaﬁés, rathar tﬁ&m higher coﬁc@ntxatigag acun.

WITHESS COUTANT: If I could amplify dn that, I
think one of the poinis Dr. Geodyear is trying to point out

: AR
is ¢hat the optimum shest O £ binagsay test, the t@ tleity
test, is xrun tO thé point where you do‘r@c@iva positive
results in verms of time or concentration, and then having
determined wherae your positive results iie, then the negative
values, concentrations or times isading up to those polnts
have sone very real value. |

Tn contrast, many tests that ave done for
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practical reasons, which we all understand often are done
uot to the pc&nt of determining what s in fact an end point,

guch as was referred o in ths table on chloring so that

the negative values of the 0thex€gst have guestionable

MR. TROSTEN: ALl rdghit. Thank vou very much.

that thers are no teats

gnf

VMR, BRIGES: I it trus
that have been yun whare théaﬁ testy were axposed to cblu i
or bheve tests besn run like thisz?
WITNESS GOODYEAR: At Enﬂiaé oine?
MR, BRIGGE: No, just tests for chlorine.
WITNESS GQRODYEAER: Well -
WITHNESS COUTANT: I am stratching my memory a
little bit, kut in our discuzsions with the Environmental
Protaction Agency, wnicl is currently doing a mnumber of
bicassay tests @n chlorine at the National Water Quality
Lab in Duluth, they have given Daphunia magna shorbt-term
exposuras and put delayed mocrtality inte delm(@d reproductive
sugcess. [ think the ianvestigator doing that work is John
Eaton, buﬁ ¢hls can be checked for ¥ou.,
MR, BRIGGS: Is that the orly one you have
raference to? My @r@bl@m iz this: that as I read the
sente nca, it ssems to imply that this is a common situation
witﬁ axposurs to chlorineg and then the answers that you gave

seam to indicate that what was being talked about was other
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axd
i kinds of toxicity whare it ig comnon and not necsessarily
. .
2 with chlorine, that there ware few, 1f any, data aval iﬂb.u.”
3 foxr chlorine expusures. s my understanding rxicht?
. A KETHESS CGOUDYEAR: I have seen other data fur
5 chlorine exposures.
G MR, BRIGEGS: I gee. Thank you.
< | MR. TROSTEN: Turning now &o :mgr 5-16,
3 paragraph 3 -~ paragzaph 4, tn:»rr:z 45 a mentence that reads:
9 "The iength of timz thal mrcgamiam»ﬁ» will be eupoasd to tozic
10 lﬂv@m of wesidval chlorine is px@sezzﬁgly unkxxmm;” Do you
11 see that sentence there?
12 WITHNESS GOODYEAR: Yes.
‘ 13 | | MR. TROSTEW: I want to know Lf the Staff, in
14 making that sentence, had considered the rate studies which
, g amel Clarte,, RUats,
{5 are ghowo in the text @mt&“l@d lasgr—and Hast ] ;‘" Faatment
| Leatrmemtb |
16 by Falr, Gever and Okesn, lmluma 2, which zhows chloramine
47 fmxma.tfimx ag a result of hyperchlorous acid and functions of
18 P and temperature? Ave you aware of that text which shows
9 th.ez rasults I have just chargcterlzsed?
20 WITNESS GOODRYEAR: One mongnt.
a1 MR, KARMAN: Is this text reference in the state
' 29 mant?
' 23 MR, TROSTEN: No, sir, it is rot.
20 CHAIRMAN JENSCM: Do y@ﬁ have the ¢text hexe?
‘ 25 ME, TROSYTEN: I dom't mink e have it hera. We
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can certainiy make it avallable.

in the staber
MR, TROSTEN: 20 you

a ]

do you agrese that it shows what I juat indicated

WITNESS COODYEAR: I wish yvou would repaab that

agaln,
MR, TROSTEN: Just & momenk, while X

what I will yepesat.
{Laughter.}

CHATZRMAM JENSCH: The management of &
tion here hes reguasted that when we take a ndon
ve take At in here ——- not untdl L:09 o'cleck, in

.

o overicad their dining facilities. Mavba this

convenient time fo Y2kt a recess before ve z@ééés
80 that we can come back and continua until 1:00
Ig that agxe@abia o the parties?

MR, MACBETH: Yes.

CHALRMAN JENSCH: Very woll. At this
us receas to xﬁc@nven@‘in this room at 12:05,

{RBCE6S.)

axe sware of this

8 Ltext, and

?

he dlnstdin-

oréer aot

- would ba a

“tine lat
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CEATRMAN JENSCH: Please come to cxder. The

witnesses have resumed the stand. Appilcant, will you pro-

ﬁeed, please?

MR, PROSTEN: I believe, Mr. Chairman, that we

were at the point where I had inquired of Dr. Goodyear whether|

ﬁﬁe staff had conzidered tha xate studies showa in the text
entitled, “Water and Waste Vater Treatmwnt,“ ny E&lr,
Geyer, and Oken, Volume 2, which shows chioxav;ap fovmatxon
. - -
éa @‘xumctlcn of hyperchloroug agid and éggggwg%g%éFtEaLLOQS
éﬁd tempazature, |

WITNESS GOODYEAR: That péxtiﬁularvvoiume, I
don’t =

WITNESS CGUTANTz. aAs I mentioned earlier, that work
of Féir is ciéeé on page A-V-23 aﬁd in that vicinity; Fair's
Qark in pazﬁicuiag gcints out the factors thatAéré'nacesgaxy
to-ﬁe undexrsteod in waters befére.thasa rates can Ee
éalcﬁla@ed They. 1ncluae PH and other factors. It is.because
af uncextamntxeq with respectﬁo these Eactors at Lnd&ah
Point that it makes it vexy dlfficult +0 do the klna of analy~
si; that Fazr wag able to do with th= more standardized water.

MR, TROSTEN: In other words, then -- ars you
.finish@d, D, Coutant?

WITNESS COUTANT ¢ ¥é5,

MR, TROSTEN: As I understand your response, there

is a method known which is described in this text for
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deternining chloranine formation and What you Aave sayving 1ig

fesn
=

2

‘ 2

2 thnt you don’t know all of the facters that vou would ha @ 'cg
. ] kney Cconeerning, for enanple, pH and tenperature and €0 forth,
: A 0 ensble you teo detemmine the chiovamina i—'e;:v:fratiux uging this

rnown method of determining the

L]

0
bt
2]
oM
Q
.eb‘
5

wu 2 g Prepes
Bitho R

o

WITHESS Fﬁﬁm@h““A Ves, that’s ¢

. Y H 33 2 e R S ; - - Ty ey WR YT L S
Vi 1 u;m}. I {:_Uukl.é.av this ;'mmsm mathod, &g you Jay, LeCause

-y 2 n . - - 2%, o 3 3 oy ~ . ; X .
a Pair wes working with rather LOCRLITECQ water golutiong,;

o whersas e a:«”e dealing with a naturel water scurce which has 2
0 1ot more cowponents dn it, X ﬁ@li@vea than Fairvr's wate¥,.

R R SO ] o BN P Ay
254 o 2;‘ of Falir's caloulations are based on

=i
oy

theoreg a.:.z.cal grounds which are founded On using p e watsd,

12
43 if § recall correctly.

15 vour statement _ o

e

in June of this yea¥ which appears on trangoript page 6026.
News I only have Gne copy of it heve, sc¢ I guess what I

ehould do ie to Fead you what Dr.Lewlex said and thenm I

50 will give it to you and yoﬁ can ook at it.
o WITHNESS GOODYEAR: Okay.,

‘ | | | ' MR, TROS *’Ba«& 3 M Macbei:n‘ s;’aa; Gl-QSz:M“:z{mﬁ.L“ll ¥lv)
onlaaﬁ.mr sbout the sab ject of v::hlm'rsm.me praducticm and Dz
‘_. o L Lawlex 'Lem. fisd concerning the smliﬁ:_batween free éin'loxa;"aiéa
-— excuse me. He zestified a5 to the sp.’i.e.e, beiveen frae

~

i
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chiorines and chloramines, which ls the subject that vou

gaid was of concexrn to you and the reason why you said you

were uncertain about the seasurements of discharge cohcen- §

¢rations of chlorines, is that coxrect?

WITNESS COODYRAR: The rate of decay.

MR, TROSTEN: Let wme call your attentimﬁ to what
Dr. Lawler said. Hs sald, “The answer to your guastion

iz the split between fise chlorvine and chloramines that we

ohsarved in the Aiscliarge canal is B5 percent of the total

b

residual chlorine in the free form and 15 percent was in the

combined foxm of chiovemines.®

dMow that is really the pertinent point, I can give

this ﬁc vou 1f vou want.

WITNESS GOODYEAR: No, I would like to ask at what
time of the veaw wag this done, and do y&m know what the
ammouia concentration in the viver was at that time?

MR; TRQETEN: z éon“t knéﬁ and we don't know at thi
particular point in time, the answer to that question,
although obviouslisy it gauld be determined.,

But is ¢hat the point that is -- in other words,

you do recall Dr. Lawler's testimony?

i

i.

e
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st waters have a typicel annuval cycle wiilch der pends ‘upon

ianwagﬁ"a“i@n compared to the normal ammonis concentration 18

_ch@@r@ es to free chlovines is going to be intd Luenced

§478

GITNESS GOODYEAR: I vecall the testimony end
CHRIRMAN JEMECH: Let him ses the bopk. There

WITHNESS COCDYBAR: wnig testinony L8 Very similar

to the saws type of guegticas I would have asked to he

& 3
agked. The ssmonia in the vivex is partly a product of
wetabolisn of organisms andt it vavies éux&ag the vear. It is
elso from the aguatig -sewage effluent there. o Host

woters, end I sm certain it is Lrue ef the Hudson Rivex

pr}
2
HY
1Y)
oy
&y
)
ot
foss
o
w
G
ﬁ '
£
[0
t
fote
f
0
@
O
b
[y
2
3
]
it

-temgﬁzatmze and net outfiow

r,hw w with thie particular situvation wag that the ammonia

"C)

]

Vol

not &a@‘w ox, at least, it wasn't yeported that 7 kuow of, for the
tiwe that these apalyses wexe dene. Wew, the ratio of the

1ou Jj the ancunt of ammonia that is present gz iﬂg
chlaxiﬁaklcn,

MR.EROSTEN: I£ yon knaﬁ what the'aﬁﬁbnia*'
coﬁeep ration wera at that time, would that re"oaqe t& guestion
iiﬁ]yéug nind?

WITNESS GOODYEAR: It could. It msy mot. If

‘éhe-ammgnia cdncantraiﬂbﬁﬁs were similar to apmonia concentrationt

during the summery, Sor instance, with the depay scheme that is
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¢

MR, TROSPTEN: Would it resolve the guestion?
PITHESS COODYEAR: £ wonld have ©o Lb ni on that

1ittle while.

i

WITHESS COUTANT: ﬁctuaily it‘@rcb&bié would not.
The - wmeet of the discussiong of gﬁl@xina cherratxyfaxe
dasérabed in terms of reaction with ammonia which is
one of the first reaction components to he sure, but the
chio?zﬁc also attaches to other organics and in n fact, it forms

a whale hose of cmlorm nated organics that in themaelves are

m

zoxic so that the chloramine reactions are only the fixst
step in the sexies of chlorinated reactions that go on
stxﬁl leaving 2 r@swdue of torxic prcéuctsn

These toxic mater inls ave being identified. I%

- happens at our lazboratory at Gak Ridgs using G&S' @hx@m&tagraphk
’ i

and other me ethods of sevara?ing the chlox ramatic QVganﬁgs
inéwatexs after chloriaation. |

Z think a lot oI the dchussimns witﬁ z;3§@¢t
-%a precise ammonia cénrencxatxons and ot hers are
really only the firsﬁ suep in sxmpliiylng the complex
roactions that gc on with narural waters. |

MR, TROSTEN: Now, on the b@ttmmof page 5@15 you B8ay}:
However, data f£rom Unit No. 1 should not be extﬁapolated o o e
discharge concentrations will be highez,."”

whis is the bottom of page 16 and top of page 17 ==
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23

MR, MACSETH: WNineteen.

iR, TEOSTEN: Top of page 19, thaak YOU.

S"‘J

Bow auch 4o you mhan ﬁy the term, “c rregpondingly

+hat term? ¥ou use the term correspondingly

WITHESS COODYERR: Hctually, it wouid be & more

cowmplex fuaciion than indicated there..

MR. TROSTEN: It is met a layer of the cake shen,

WITHESS GGOD?EAR% ¥o.

%R, TROSTEW: - Thank you.

referring tolFiguxe 5~1, paga 5=17, thétfiéithe
tshle we ware discussing vesfore and its sorgespdnﬂiﬁg table,
54 on éége 5-18, since the taduiar daualxn Taﬁle.5~4'iﬁ
ﬁanexally yxegente& in terms of 50 kwgcema mozuall»g, what
anneeﬁicﬁ was apglﬁeé tG genevate the qnottmtexm tcxicity

QLo

th&@chhold, the dot ed lzme, and the . prétuct tox_e¢ty
'threshhcla? In otbeb words . wn?ch effect is mesnt by ‘short

duration toxd czty shreshhold and chrenic toxicity thxeshho&ﬁ?
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WXTmEss COUTANT: Wall, these llnes are plotted,
dotted with reason, actually.

MR. TROSTEN: What does a dotted line mean varsus
a solid ling?

WITNESS‘COUTAN$; You are not guite as suve as
if it wezre solid.

{Laughter.}

Actually, in most toxiclty experimepnts, wo

components of toxiclty are identified. This is commen

1as in which it

g a

"23

s

is time-dependent and concentration-dependent. Then this

fades off in some cases very distinetly, in other cases

‘not go distinctly, to a phaza in which times are on the icng

scale and you are in what's cwmmnnly known as the chronic
axperiment in which you are dealing with such things asg
raproductive succees and other factors.

£7e) puttavg thosge two lines on the figures vas
way of bounding the daba peints that are -eferencad in the
table in the way of standard bioassay, d&stingqishing these
two points. The chronic threshhold ‘oxicity is really
determined, the lecation of that line, is really-d@tarminéd
by referspce four uwp at the far right-hand side. That's the
lowast p@inﬁ that was identified.

That's brought over ¢o a point that:;éughly

bounds data pointsg that are representad by six in 46 up at the




ok

£

]

16

51 |

12

6482
lefe~hand side, and 11, which.ymu sea about vhe lower
-miﬁdl@ of the figuve. Su these lines ars r@ggh attempts
te bound the data, and that's what we mean by a threshhold
in terms of both the chrwnimAtﬁxicity level #nd shoxt-ternm

tonicity level.

MR, TROSTEN: Basically what you did is you tosk
a ruler and you drew a line down in 2 divection from point 6
- down in thé directlon of voint 11, apd then paralieled
the lower axis until you could reach point 472
WITNESS COUTANT: Yes, that’s coxrect.
MR, TROSTEN: If.p@imt nwiber 6, which ls the one

boundary point of the curve, xefers to inetant lethality,

why isn't it shown at 10 minutes exposBure; turaning to Table
5.4, I notlce you say brook trout. Is that a specles in

the Hudson River? Did you say that is sam@thing that is
stoucked, Dr. Coubent? i can't ramember.

WITNESS COUTANT: No, it iz the raimbew that
L balieve has boan stocked into the Budson syétém;

\

MR. TROSTEN: So the brook trout wilch is ona
boundary p@int.ef your curva, is something that is not in
the Hudsonm River, is that right? | *
WITHESS COUTANT: I gugpact that's éorracta yas.
MR, TROSTEN: Now taking that point, which iz

one of the critical points in the curve, it is shown to be

lethal instantly. Now why did you show that as 10 minutes?

-
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What was the reason for that?

- WITNESS COUTANT: That's a good que&tLono The
torm ”instant%ne&us'd@ath“ has been used by & number of
in?@@éigaﬁorg diﬁfér@ntiy; _Iﬁ tenperature eéf&ct studies,
for instance, X'can think Gﬁ‘geveralApmp&rg in which if

the organisms die in less thar & minute, the author simply

reports it as instantameous death. Thiz term unfortuvnstely

is used a bit b&suaily, and it would m@quﬁxe g@in baclk

to the original reference ©o datarmin@ the tino this could

be donﬁa'

MR. TROSTEN: Okay. Now polet 11, which is anothsy

“eritical point in your curve, that's also a breook treut,

izn't it?
WITNESS COUTANT: Yes, that's corxect.
MR. TROSTEN: Okay. Now what is éhé »} what is
discusesd, whaé.iﬂ mhat? |
\ WITNESS COUTANT: The ganmarus we h%&é been
talking about is é ﬁcud “ |
MR° TROSTEN : I Bee. Would you tell'me, please,

why points 13, 35, and 47 are shown in Table 4, but they

don’t appear in Figure 5 -1?

UITNESS COUTANT. This wae a mistake In drafting
this figure in 3ubsequent reporte | we »aught it -at that time.

but it didn't get caught'in time to make it into the final

statemant we have here.
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‘We can locate those points for you with some

catudy. L hed forgottsn o 4o th vt for - the-errata.

MR, TROSTEM: Weuld vou take a losk at thaet

~and let me know if it would change the shaps of that curve?

WETNESS COUTANT: Actually it wouldn . My

“d
rocollackion is thabt one of the poipts ~— in fast, T thipk

0
i',;‘s
:5:
i)

it wes more than ona © % pu nika, fall in the middle of

the scale, apd we gen & whola lot of nuubars Ahﬁp together.
It didn’y, in fact, chengn the boundavies in
of the figure.

MR. TROSTENW: all zight. Turﬁing}gaak just for a

moment o ai rafavencs &, the ong zbhoud brook trout, 4idn’'i

your original veferenca dafine ingkanily at all, cr did

you say in effect that 1t just lsm’t clear what was meant

by that term? Could it have bsen 15 minutes?
WIANESS COUTANT: I don't covall, frankiy. It
would take zome checking to £ind oub.

MR, TROSTEN: I se®. Now if vou wvers o remove

the reference to salmonid fish, which are pot found at

Indian Point from this graph, would that change the shape of

£

the toxiciﬁy curva?

WITNESS COUTANT: It probably wauidg" There is
suggastion that the warm vater fishe nmay be somawhat"mor@'
t@léramt to chiovine. This ls beglnning to coma out of data

that are beling gathered by the State of Michigan st several




on
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L

pover plants in the state of M&chigann Those data raally
aren’'t conclusive. In fact, they ars not even strongly
indicative, I guess vou would say, at whis stage of the gans.
They do suggest, th@ugﬁ, that warm watar fishes may be

more tolerant. The problem we bave with all of this businssse

is assessing the information to dzta and naking a judgmeni

based on that and this, I think, xepresents the bhest informa-

tion we had at the time this statement was puk tcg@thexn

it may ba that & precige comparison of a species
T at Indian Podnt and thelr toxiclty, once that information is
19 gathered, would show that 1t would be slightly different

1 £rom this present figure.
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MR, TROSTEM: In other words, if you were to

elzmindte these fish which are not found at Indian Point,

you mighit -- if you were to drow a Similar vough toxiceitvy
curve, £ind it was much highexr on the scele than the one
that is shown here?

WITNESS COUTANT: It is aext&an}y posgible,

although those data aren’t available.

 MR. TROSTEN: BAnd finally it is also true that
this curve really has to be interpreted very carefully by &
reviewer because it is a gsne eral document that is pxepaxéd
to just saxt of chow a collection of data and to determine
whether it really applies to Indian Point, one. woakd have to
iook verxy cavefully at the data that ave préapntmﬁ on ﬁh
cgrve?

WITNESS COUTANT: That's correct. And really that
is the intent of the Staff in‘ including the tabls with !
:xaﬁhaz than & simple figure with'éotslnn it. o

MR, TROSTEN: Do the concentrations théf are;usad
in th& cited experaments refiected on this mable G-1, refer
£o initlal concentrations or to cuwmlative average éxpasure
concentrations?

WITNESS COUTANT: Again, without reviewing the
individual studies, I am not sure. AaAs I mentioned earlier,

one of the criteria that we used in selecting these data o

plot was the fact that the data were quite cemplete with

Smermn A
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respect to the chemistiya H@chcmplete we'd have to check
referance-by.reference.

MR. TROSTEN Cenerally what methods were vaed
for chlorine analysi é by the investigators cited in Tahle
-4, do you know?

WITHESS COUTANY: Again, I°4 hav‘ o say i dan‘t
know specifically, but this was one of the criteria that

wors usad. The investigator had to have some reliable

mumbers, using a relisble methad befors we believad his data,

MR. TROSTEN: Sao, in othev werds , you made a ganew

judgment that these were ruliable data, but the degree to
which they ave reliable vayies fxom case to case?

WITNESS COUTAN®: That'’s correct. Novw T might

add just for point of informacion that the laboratory has
agreed that the guestion of chiorine toxicity is texs iblj

vague bgcause of a 1ot of problems with the chloring
chemigtry. As an initial step roward resolving some of

this,. we have nad one of our chenists prepare 2 ropical

summary of chemical copsiderations in assessing the toxicity

<

of chlorine to aguatic iife and thig ig in draft form. s\
We have a faint Xerox copy which can be providéd
'fofu;éﬁr examination.
Probably the most important -=

MR, TROSTEN: We'd very mich like to see it.

WITHNESS COUTANT: We can provide it, yes.

T3
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Tnc woat important conclusion is perhaps that the
chiaa$ne chemistry iz poorly knowa. L€ is ?ary aifficulit
to make predicticns based on the inadequacies of the |
Sheﬁi ey of the orl iginal chiorine coxloity regts. b is
alen difficult, based on +he lack of information about thé
chilsrine chemistzry in rhe natural waters, such as power
plants., v 3&@3@ we are avt&“gﬂéaq o detcrnine whét
would hapgen.

MR o TEDSTEN: 1€ you would ask your cecunsel to

provide us with a copy, w2 would very much appreclate it

Can the &taf% differentiate between
reporting chioras mines and “hasa £apDTanﬁ free chiorLﬂe in

Table 5-47

WITHESS COUTANT: Not off the wop oF my head.

Some of the tests, for instance -- I ihink the omne that is

cited as the scud dié in fagt nee a concentration, method
of determining the coacantzation that_ins&ude& tha cnléraminaré
T you can give we & gecond to check the numbers.

#i. TROSTEN: Yes.

iWitnesses confexriﬁq,}

‘%*JI‘ERQESS COUTANT: Yes, I aid.

MR, PROSTEN 3 ‘Thank you.

point No. 6 which ie again the Crlulcdl poxn on

- the graph for brook trout was.éetermined in 1934 before

the advent of a metric type of titration. % hope that is the
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. gcope of my expertise and we would have to bring in a

‘here, if I might. OCn page 5-18, Table 5-4 saye that itfis
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right word. Can the svaff comment on the accuracy‘bf low

level or that Orthotolidine analysis?

WITNESS COUTANT: That, frankly, is beyond the

e ey TEAWAE

chlorine chemist.

MR, TROSTEM: I can agsure you it is beyond the
scope of my expertise.

{Laughter.)

All vight. Thank you very much.

DR. GEYER: May I ask a guestion?

CEAIRMAN JEMSCH: Sure.

MR, TROSTEMN: Now ©

&

pa’le raw 2

CHAIRMAN JENSCH: Excuse me.

DR, GEYER: I would like to intexject a guestion |

cotal residual chleorine. That would normally be interpreted
r0 mean both free and combined chlorina, is that correct?

WITNESS COUTANT: That's correct. Thank yoé for
picking up that.

MR, TROSTEN: Thank you, D¥. Gayer.

On page 7-5, paragreph threes, the statement
appears -- would you turn to that pagén

The chlorine demand of the river water could

result in producing some chioramines which are also toxic to

figh and biota. Do you see that sentence and its context?
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WITHESS COUTANT: Ves, I do.
' MR.TROSTEN: , Now does the use of the term also
imply that SIfITTime toxicity does not normally covyespond

-

directly to chiorine texiciwy?

WITNESS COUTANT: Yeg, it is not direstly comparabla,

(%1

MR, TROSTEN: It is not directly ~- tﬁ@ tori i;y
vachloramine is not dirsctly cﬂmpazahie to the toxiexty of
free chlorine, is that ﬁqxreCt? |

WITHRSS COUTANT: Thait's ocoxrect.

MR. TROSTEN: Why 50@8 figuxre 5-1 show both :3p's
of chlorine on the zame curve 1f that iz the case?

WITNESS COUTANT: The data that are presented on

that figure exclude what iz cowmonly referrzed to as the free

chiorine., HNow I assumed in your previous Queﬁtion vou were
rmaking a distinction between chioramnine toxiglity and free |
chilorine toxicity. There is a considerable differencé shown
between those two. The figure reference to the total sesidual?
chloriﬁ@ rather thanr free chlorine. ,
MR, TROSTEN: Can those not be the same thing?
WNESS COUTANT: I think before we get into a
semantic guestion, we could refer to the appendix which definﬂw
these.
MR. TROSTEN: Weould you do that?
I guess the quaétiun, as I understand it, is that

cannot yxaesidual dhlariﬁe be free chlorins?
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.{-‘amil ! WITNESS COUTANT: I believe it can®t. I think we
2 should refer back o the appendix.
‘ g WITNES.S GCOODYEAR: '.S&wexai definitions ave given
4 on page B-5-22,
‘ 2 _
34 MR, TROSTEN: Wouwld you %b:res& my attention --
6 | WITNESS GOODYEAR: The vesidual chlorine ig eguated
7 to active chlorine, C.
8. : MR, TROSTEN: Thank you yery muach,
o . mwouge me just a moment.
iQ Doeg the definition active chiorine include £rew
11 . chiorine? Yt does, doeg it not?
‘ 12 wiT‘NESS GOODYEAR: The active chlorine?
13 MR, TROSTEN: Yes.
14 WITHESS GOODYERR: Yes.
is MR, TROSTEN: Thank you.
16 Now on page iii, the summary of the Btaff’s
17 position, parvagraph ane;‘the gtatenent is made that chlorina-
38- tiom may result in up to half a paxt per million of regidual
19 chlorine. Do you see that?
20 WITKESS GCODYEAR: Yes.
29 MR. TROSTEN: Now did the Staff comsider the efifect
. 22 of dilution by Unit No. 1 flow as well as sacisfastion of
23 non-emmonia chlorine demand and destruction of chlorine by
. ' 24 sunlight ian stating that conclusion?

WITNESS GOODYERR: I balieve 30, Ve€S&.
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MR, TROSTEM: Would you tell me the basis -- explaill

the congideration that you gave to rhese and how vou goncludad

rhat the residual may be nalf @ part per million, up to half

Lawe

s part per million?

{Fitnesses conferzing.)
WITNESS GGODYEARé Let me raflect on that & MOFENt. |
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MR, TROGTEN: That is expyessed on page iii
jn the first sentence of thg thixd pazagraphg

CHATRMAN JENSCH: Thank you.

WITNESS GOODYEAR: That value of .5 parts per
miliion represents the uppsr iimit essentially and includes
hetﬁ the chlorine residual and the free -~ OF the chleoramines
and free chlorine. |

MR, TROSTEN: It is correct =— ave yéﬁ finished?
Excuse me.

WITNESS COODYEAR: The -~ I believe I better --

MR. TROSTEN: Would you like to think about that a
iittle while?

WITNESS GOQDYEAR: Yes.

WITNESS COUTANT: The thiag is a simple statement

- of the upper limit as D, Gocdyear wentioned, based on just

heow much you planned to add to the cooling water. It isn't

s e A a0
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implied - it i8n't intended to imply the reactions we have

.3 ig derived from the limics chat axe imposed.

[}
Y
7]
(43

-

MR. TéﬁSTﬁﬁz %ﬁen vOou séy an upper limite T realiﬁm
of abursé, it says ﬁp.ﬁo,'but neverﬁhale&s the number of 05
éaﬁtﬂ per million appears thers Mnd you have Ju;t cxnrcﬁh ad
the i&ea that the conventration could be oD parta per miliion,
is tﬁét gorxect?

WIT Nst GOODYEAZ: That is -~ as I Zeme mbcx e F

amm going to have ©o check my notes on this - but I think the

i

MR, TROSTEN: ¥ss. I think there’s probably ~-
I suggest that perhaps you might want to'consider tﬁis, or. g
Goodyear, b@caﬁse it is true that there ig & New York State |

i

iimit concenies 1on limit of .5 parts per | nxillﬁﬁ that pCLhayg
yea—%aé%ij}&ﬁ}%i when you made ;hi% gtatement. In thinking |
about ghis p?ﬁnlem, 7 would like to offer fox yaﬁg
cansideratlon the faat that the sodium hypoﬁhlogiﬁe is
injéctéd into the éondensexs at ocne parf per mxllxon and onl y
ohe«ﬁalf of the condenser is chlorinated at each'time_so
ﬁﬁeée is an immediate one o one dilution at théAmoment of
ihjecﬁicnq

T then ask you to consider also whils you axe ;
thlnklnc about this, the other factors in a&di tion to
dilutlor of satigfaction of nan—ammouia chlorine demand and

destruct;an of chlerine by sunlight and ask you if you might

wish to comment on thalt.




§ WITNESS COOD?v&E In the firzt placs, I aw not
o certain I an responsibls for that statement. However, I

will find out for you.

€3

MR, TROSTEN: Shank you. Thank you very nuch. i

e

5 Now with regard to the phraspe which sppears

6 in that parvagraph, I'11 r@aé.yéu the saxtanwa, th@ whole

?" sentence. “th wasidual thmﬁiﬁﬁbaﬁﬁ any chloramines fowmed
g i from reackion with mitr:k«ﬁ¥ws mater ale in the xiver water

e
"\

may ba toxic ¢o dguw&ic 14fs in the thermal slume and in the

e

10 imnediate vicinity ¢f the cooling water ouh€all.”

R AR PR S ERN L2 J Lo ppge & PR,
With regard o the phrass “may be toxic o aguatic

‘2 life in the thermal pluwms,” iz the Staff sware of the rate of
0 dilution in tha gluma and that an organism in the plums would
[2v

prcbably be expnsed for a  perind much less then the 10

minutes which iz the least value which is shown ln Figure 5-1

s
[53

WITNESS GOOEY%&1° I am nmt "“f&djn Ly ~- vﬂ¢l

P
e

this bas been the problem all alepg. We don’t kaow how fast

ety
3

.8 the matarial d@cays,'&h@‘chlcramimes particularly, decsy in
the plume. Yéu have & dllution loss.
MR, TROSTEN: Well, let me -- XGWBb mwQ' Go» shead,
WITNESS GOCDYEAR: Go ahea

Dkay .

B

You have a dalanOQ ioss which wimA riduca it by

5%
(953

a factor of three oxr so when it comes out of the discharge

g .

[}

canal. Now if ii's beinc dischaerged at -~ foxr instance, one
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tenth of a part per million, it will still bs, when it
surfaces, disr@gar@ing dilution, dlsrsgarding decay, when
the plume surfaces and stops being diluted very rapldly,. the
concentration will bge something on the order of gbxe@ parts
per -~ three tenths of a part -- three hundradihs of a pare
per million, which &8s still higher than some of the gtudies
that have been shown o be toxdic

Now we d@n“t.know the duration teo which spch
organisms would be axposed becavse we don't know how fastc

the chloramines decay, your concentration Irvom the reaction.

MR. PROSTEN: Apd the reesons you don't know are

the reasons you have giver earlier in your Emat Amony?

WITNESS GUODYEAR: Yes,

MR, TROSTEN: Now if it could be shown tha% an
organizm would be expossd in the plume for conslderably less
than 10 minutes, which is the wminimum period shown in your
table, Pigure 5~1, then you would conclude that there would
be no toxicity to such organisms, dsn't that correct?

WITNESS GOODYEAR: Would you repeat that egain,
pleasa?

MR, TROSTEN: If it could be shown that an
organism would be exposed in the plume for much less than the
10 minutes, which iz ¢the minimum figure shown on your Pigure

5~1, for short duration toxicity threshhold, then you would

conclude that such an organism would suffer no toxicity, isa't
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that coryeoi?

WITNEES GOCODYEAR: No.

not congclude ity

[» 7

MR, TROZTEN: VYou woul
T z FIN : NPy 3am (I 8 7 so g 3 % w1
WITNESS GOQDYEAR: Not necssearily. The il-minute

2,

ol iy g g o T3 3 - P Bes 07y 8 Ty o g P R+ R o~ o, A2 Y e
dntarval iz more related to determindng the ¢ffect ox

mortality. say, thas £ the —- thaw it is to the concentra-

minuces, he has gobt to be falrly severely damaged, and the
10-minute paxicds included rexlly don't xeflsct tﬁ@ duration
of @x@@&ux@,-th@ _.cumulativ& gxposure, and the time it
takes for the organism to explre.

¥ou don't and@éstanm?'

MR. TROSTEN: Not really.

{Laughter.)
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if -~ you have depicted a shorl duration t@ﬁicity~thzé5hhold“
and as I understand what this figure means, it m@éns that

if an organism'is.expneed for 10 minutes, thg_m&gimum value
that you éhcw, the minimum cdaee&trati@n aaélth@_ﬁinimum
time is 10 minutes at about three tenths, I gﬁgém it is,

three %fenths of & part per ~- three tenths of a part per

pillion. That's the misimum you show fox toxlcity; and
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BITNESS COUTANT: That's a mininum tima2, but maxdiauab

-

concentration,




€3

flﬂ

(™1

o

16
it
$2

13

16

17

i

26

21

22

N

64928

MR. TROSEEN: Right.

mﬂ@“t previously was the dilucion within the pluame so thal

' an»eg§osure of less than ten wminutes to the high concan~

r,g.

tration rea ally says noth ng ahout the more prolonged exposure

"to lower coacsntraticns in the plume.

MR, TROBTEN: ALl zight. A1l wvight. I understand

- All zight. 8o whabt you are gajing is that. merely

keowing the length of durasion of exposure in ﬁ? pluma would

TN uhe concan~=
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‘trakion in the plume, is that corzech?

WITNESS GOODYEAR: Ves.
MR, TROSTEN: I see. On page 7-5, paragraph 3.
WITHESS GOODYEAR: Repeat that please.

MR, TROSTEM: - 7-%, pazagraph 3; "You say the use of

sodium zhgp@chloziﬁe 0o p?evu t fouling of the ir*ulat ing
ater system may r@sult in toxig cancentrations'of chioramines

“in the Budson Riv 2 near ?ndzan Pa&nto

MR. KARMAN: Do vou have that séetionQ ﬁz;:eogdyear?

MR, ?ROSTEN: Do you see that senteace”thé:g?

WETWESS COODYEAR: Yes.

ﬁR; TROSTENs RegardingAtﬁat phrase,'“foic
concentrations of ch oramines in the HudSéh éi#er

neayr Indian Po&at,“ did the Sﬁaff consider the jet

‘dilution factor in making that saazememﬁ“
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WITHESS GOODYEAR: Yes.
MR, TROSTEN: ail right. Shoulﬁ cne discuss

toxic concentrations without defining the time of the

SXPOSUre?

WITNESS GOODYEAR: The effect -- t0 be able to
predicet any effect from oxposure, you have to have both the
concentration and the tima.

MR, TEQS?EN: Yes.,

WITNESS GOODYEAR: We have not been able to cbiain
the duration of exposure so we haver't been able to predict
any - we can’t really go any further.

MR, TROSTEW: So you are not sure of the duration

of exposure at this point in time, is that zight?

WITNESS GOODYEAR: That is true.

MR, TROSTEN: A&And that is the reasom for your

.uncexrtainty?

WITNESS GOODYEAR: Yes.

MR, TROSTEN: All rightg Now, on page 12-40, you

gay the discharge concentration -- returning aow to this

sentence we were looking at several -~ a while ago, the dis-

charge concentration of residual chlovine f£rom Unit No. 1 has

at times exceeded helf & pait per million. At what time was

this measurement psrformed, do you know?
WITNESS GOODYERR: Not off hand., I have a little

note beside this sentencs,as & matter of fact.
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MR, TROSTEN Gkay°
WLT“JS& GOUDIRAR: IVWili have to chéck. I think
I kuow but T would rather ﬁﬂh‘sava A

‘MR, TROBTEN: Do you kﬁaw whether the 2k Ocedure

used was the same‘then as it is 0% anﬁ wha t chn e

WITHESS @a@@% 2AR: T éhink not.

_— MR. TROSTEN: Do you kanow what the analytical

mathod was ﬁhak.was.useﬁ?

'WiTﬁEsS\GQODYEzzg Not ngﬂt ofg h&ﬁﬁ

MR, TROSTEN: And bokh oi thcsa cnuld affwct
the valiﬁitﬁ of ﬁhe.deﬁermiaatiang‘ign“t tﬁaﬁ cqx;gg%?

o WITNEéS'GGODYEARéI ?esa o

w.Hko ”POSTEN" VNOW Qﬁ A@pemdix Vbzi;NSﬁbse&ding
Dol, thh xeapacﬁ to the phrase, anmoaia ievels ;n the Hudson
Rivar hava been mﬁasuxe& up to half a part per‘mllaiop -

do you ses that in the maxt to the last paragraph, page &=5-23%?

:You‘says ”Since ammgnia lﬂvels xa'the Huﬂson have been

veasured up tc half a pavt pex mllllon; cnloxaﬁine
conceanﬂﬁacn in the dxscharge watex may be relag*vely hlqho
De,you see that? |
WIT%ESS GGODYEAR” Yes, e
| MR. TROSTEN: At what tine was thzs perxormed?
WITNESS GOODYEAR: The ammopia conce@txat#pn?

MR. TROSTEN: Yes.

WITNESS GOODYEAR: I em not certain. It hes  been

1
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published on a edu wwle of oceasions with more than one
determination in the xivex.
Do you know how high mzasurements

Encniar?
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ware ?&umx*e

WITHESS CGOODYEAR: No, I do not.

formation zate of

Y

@hl@? mines is very dependent on pH, isn't that correct?

WITNESS GOODYEAR: Yes.

‘MR, TROSTEN: De vou know what pi i@vela
accompanied these high amponia values?

WITNESS GOODYEAR: Mot specificallv, no.

MR. TROSTEN: Mr. Chaivman, I have no Zorthezr
guestions on the matter of chemical
discharges. I would like to turm to apother topic.

E%HMM&N%'Ss&hsac&wahmﬁpl ce to

%;}
=3

TRERS
MR, TROSTEN
CHATRMAN JENSCH: Very well.
Does the Staff
tﬁe,naontime bhreak? Wouwld yvou like a little longer tinme fdr
recess, Staff coungel?
¥R, KARMAN: I think that we have several items
which we indicated we wourld look at during 2 recess but hope-

fully we can have gome answered by the time we get back

wa

iunchaeon roecesds.

after the
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‘lmi L AFPERNOON SESSION
2 *20 10 p.m.?
‘ ® CHAIRMAN JENSCH: P'i‘@asa.@: cone to oxder. The
4 witnesses have regumed the ata&mﬁ, Ap"gli.csm-ﬁ ready to procead?
5 Would vou proceed, please?
& | MR, TROSTEN: Yes, I will, Wz ChaiIman.
7 There wWere sever al opsh quessu;mnv Left over £xom
8 this mgrniﬁgGS session. Porhaps We could just wiap those
S up, Dr. Goodyeas, and pa:macz& o the nexnt subj ‘ect.
10 Bo you remember che £ixst one? \
¢ %‘%‘I‘ENESS COODYERAR: Would you repeat 1\.0}.’ me?
‘ 12 | . TROSTEN: Yes. You were going €O check table
13 5.5 which appears cm. p»c_w 5.20 and you were g@:i_ng. o iet me
14 xnow if all of t%ose uppor cricical texﬁper&tures we I am :
15 gorry. 3£ the yesults ‘of | b@. e pc:,mm@m, indicated that ‘
16 there was no a?ablmm i th the fish or the 0¥y sanions belng F
17 exposed to those Lppas. erxucal v.fmrpe?o#uvas, vou made an
i2 chsexvation absu* what | h&’xesult of the first test i;'zdic:a%:m‘;
19 and I believe the resuli was there was no problem. You were
26 going to check all of these data and let me know what the
23 results were. :
® 22 | WITNESS GOODYEAR: The == | :?-
2 : ’
23 MR, TROSTEN: ¥ am not peally sure what this
. 24 table is sﬁppoﬂeé to proﬁeb Perhaps ire:»u could just tell
28 me quickly and then we could move OR.
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@OQBY AR:  Well, it is

T WITNESS not supposed to prove
anything. It was provided to indicate the type of information
that is availabkle ané also the type of information that i3
available for Indian Point, sp*cics ar Indian Point.

. & |
MR.. TROSTEN: Let mpe - perhaps 18 X agked you &hae

gquestion, it would resolve ali cur concern and we

rvight on. Da vou agg@e, Dz, uCﬁaﬁear that teble H-5 does nol
demonstrate that during peciods when ambiznt ﬁammpLaauxas are

abou* B8O degraes Fahvenheit, many of the arﬁanisms listed 1in

thab tabla are lLiving near their uppst EiﬂLLG and probabiy

abhove tielv thegmat vange of metabnlic aceivity, metabolic.
- £ b

insengitivity?
WITHESS COODYEAR There are some spacies in the list
which would be aguuzenuly near thaix -- or at least ahove their

—— 0¥ chexv vange of metabolic ingensitivity.

POy instamc@y neomysis americana -

MR, TROSEEN: Nou, is that a Hudson River —— you

heve neonysis tRQZQEﬂasyithaﬁ ig a ~~ not a Budson River

spacies, Heomysis anericana ig, is that right?
, WITNESS GOODYEAR: I believe that is correct.

Both were At one Lime or spother supplies as Hudsen Rivex

forms I believe necmysis americena is the one that is
currently present. That is tha only -~ that is the principal

ensi-

would be above the range of.ina

species on thiz list which

tivity.
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_%Rn TRQSTEN:_ All vighi, now ~-

wxmwnse GOODYEARS Agaim ¢hig list is just pxovi&ed
t¢ $ﬁcW the geﬂeral range that these thqvw v gcnoraE xaﬁqe
of upper cyitical t&mperatureé and each == the degreebof
certainty for any one ex&méle ﬁﬁulﬁ e vVery 1imi£éé?

ﬂR, TROﬁT ﬁ All iiqh%,- And it is the e che List
is not ;ﬁ&cﬁ&@d to gheow that whea the amhient-ﬁempaxatuxes
is 80 degre at Eﬁ&iaﬁ Point thaa tu&SG organisme would jtc)

@x@n sed wn the plume to cempexatureg thﬂ* were above Lhorf

uppen critical limits, is 1t? It is not intsn aded to show

VLTNESS GOODEHARQ NG,
MR, TRGS&JN: Okay - flngo Thank you.
Now there was a questﬂon +hat I asked you ou pade

-- yelative to page Snlﬁn fou were going to check for me and

et wme know which azganxsmv gere Lhe subject of the study in
Table %~3. Have you had an opp@riun?tw o do that?

WITNESS GOCDYEAR: X thoudht we had d:acussed tnatoz

MR. TROSTEN: Z.am_sorryy That was the one we were
going to lock at curcelves. 1 beg your pardon.

Aii right. &Am I corzect that the winimum toxic
ievel for boron of 30 parts per million is not annsistent
thn what appears in the appeﬁdlx, D, Goodycaz?

WITNESS GOCDYEAR: Now thmt you mention iteeo

MR, KARMAN: What page of the appendix are ygu
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referrving to, Hr, Trosten, ylease?

TTNOSS GOODYEAR: It is A- ~20.

MR, TROSTE&: perhaps Dr. Couvtant coulid look at
that while i agk: 13& ancthar guesticn. woald that ba all
right? |

Have you == the agther Gh&%d&ﬂ’ shat I asked you was
which of tne daza vauﬁtb WnL&h appear in Figure B-1 refer ©o
organisng found in the ﬁﬁﬁsoﬁ River., Are yau ab1e to tell nme
about Ith&"c?

WITNESS COODYE&R: ACS cuaily I had 03 gaatﬂg a_ouﬁ
tﬁat one.

MR. TROSTEN: Ef»we make & note of fhat, yérh&ps
you could just gu icaiy‘give‘uﬁ that infoxmation teméxrow

morning. I don’t want to take up the Boand®

Q\

WwITIESS COUTANT: We 1d 2 rough check and it is

approximately half of the species in ¢hat list c;rxegpond
£o thé species 1ist as gi?en in the anpsndix,

MR, TROSTPEN: All right. We will let that pass
for the time being. Do you know thVé the data wmints from‘
bioagéays in the Hudson River -- Organisms in Huaﬂan Rlvew
water would &aphax on. this chart? .Aze gou able to'tell us
that if you wezo to plou mhase on ths cqart? |

WITNESS COUTANT: Re we mbnuicqed earlier that

rea]iv ign®t possablc because the concentrations given in the

restimony provided to us -~
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MR, TROSTEN: You had Qifficully Finding that?

WITNESS COUTANT: Yes.

Go ahezad.

SRR S
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BR. TROSTEN: All right. Now there was just cne
other opan question which I think we can xeaulvé nOW . " That
is I asked you whether it was true that Uait No. 1 discharge
canc@@tx&t&mn o the river has been monltored and shown to ba
usually lese than one tenth pazt per whEiden—or 1esd. T
referred you tc Appendix D, page 22§, VYolume I of the
?inal Environnental Statement. Do you agree that is a correct
statemsnt?

WITNESS COUTANT: I think we are still trying to
locatae some infafmation on the previous qdeétion. While
Dr. Goodysar doas‘ihat, though, there is one other quaesticn
that waz in the record that you didn’t mention, and parhaps
I can dispose of while he finishes, and that is the data
points that were missing on Figure 5-1.

MR, TROSTEN: Yes.

WITNESS'COUTEET:' If scmeah@ will turn on the
slide precjecteoxr, ¥ will point theose out.

MR, TROSTEN: Thank you.

(slide.)

WITNESS COUTANT: X belleve I am corract in that
the points that were left off were 13, 35, and 47,

MR. TROSTEN: Yas,

WITNESS COUTANT: Number 35 is the same as

npumber 42,

{(Indicating.)
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peint 47 is off the scale slightly. 1% is about .

where the zero is.
icating.)
And point 13 I wasn't able to Find the axact
-vxme in the papars, but it was é chyonic study, aad & Am
aﬁﬁumigg that it folleows appzoximately there, although it
cauél @agily wai; have been anywhere along this ‘Lihé in
this gsneral area.

(Indicatingo)

MR. ”“Q wEN: You are indicating & iine -~ could
you indicate for the record?

WITNESS COUTANT: It is a@pzmximataly'tn@ aams
h@rizontal levael as polet 11, and axactly where aiong she
lins ox rine geale, I an oot suxe.

MR, TROSTEM: Have you ha& an opportuaity Lo
iccate that language, DT, Gamdy@ax, on Appendix V-267

ESS GGJDY AR- Would you repzat that agalna,

MR. TROSTEN: Yas. My guestion is: Isn’t it
cdrrect that Unit No. 3 di&chaﬁg@ concentcrations to the
river have bzen moritored and shaﬁn to be one tenin part
per million ox less?

MR. KARMAN: Mr. Trosten, did you ask thiz this
morning? I don't recall that question ox anything to de

with voluwe II of the Final Epvixanm@ntal Statament

yop
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MR, TROSTEN: I did not refsr o it &s Voluma 1I.
1 referred to lt at thét time as the appandix called
Chloripnation at Indian Polnt. IT iz reproduced in Volums I,
My . Kazmaﬁ, I just wanted to givalit to Dx. Goodyear SO
he could look at it.

WITNESS GOODYEAR: Thai i3 what is im Appendix D,

yes.

MR. TROSTEN: Dopes that not indlcate that discharge
gonc@ntrati@nﬁ have actually been measured in 1968,

during chlorination, and that they showed that dischaxge

concentrations are usvally one tenth part per millien ox

lesag?

WITHNESS CGOODYEAR: Yes.

MR. TROSTEN: ALl right. I am preparsd to -- yes.
I am 80Xry.

You were going to consider, Pr. Goodyasl, the
atatemsnt on pade iLii, paragraph‘enep that ¢hlorination
may result in up to half a part pex million of residual
chloramine, and you were gedng to consider that-in terms
of the patisfaction of nonemmornia éhlérineégisiégggihe
effacts of dilution by Unit No. 1, and éna destrmction of
chlorine by aunlight; and let us know whether your conclusion
or the conclusion of the staff as expressed in that languags

I read ought %o be modified.

WITNESS GOODYEAR: That conciusion that's in

i
3

b

¥
'
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that paragraph reflects the legal discharge limit.

MR. TROSTEN: It reflecte the legal discharge

imiz and not the concentrations thet ave expected to be
there, is that correct?

WITNEGSS GOODYEAR: That ls coxxect, yes.

MR, TROSTEN: All.xight. Thank you.

All zight, I'd like to turn aow te the subject
of the likelinood of entrainment of aggs and larvae, Dr.
Goodyear, and I am going & refer you now to page 5-22. PFor
your benafit, I would like to say thab what I would like to
explore with vou now is the database in goneral, and some
gpaclfic guestions about the datz base wﬁich iz used in
the Staff's entrainment model. That's @hé goeneral purpose

0 ?)
of my 2&;%%%%gﬂkﬁua

Now on page 5-22, whep you say, and I am golng

o e

Lo quota yau,‘war pagsive or nearly passive. organisms
congumer Yates are similax in magnitude to the rate at which
water 43 used.” |

You se¢ where that quotation épgsaxa?

WITNESS GOCODYEAR: Yes.

MR. TROSTEN: ¥You are not Implying that all or
neost organisms in the éivex which are phyalcally small enough
ﬁo be entrainad are pagsive or nearly paﬁﬁive, are yeu?

WITNESS GUOODYEAR: No.. |

MR, TROSTEN: In other words, this generallzation
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won't apply to them?

WITNESS GOODYEAR: To many species, yes.

MR, TROSTEN: For exampl@a &R &}ganiﬁmlthat
cended toc be ou the botbtom most of the time would not be
subjsct to thie g@néralizati@n?

WITNESS CGCODYEAR: This is hrue.

MR. TROSTEN: Or an organism that preferred a
particular portion of the river?

WITRESS GOODYEAR: Algoc trusé.

MR. TROSTEN: Or one which tended to be located,
say, in the é@ntex of ¢the river?

| WITHESS GOO@YEAR: Also trus.

MR. TROSTEN: A1l right. Now on page 5-26,
when you refer to your estimate 6§ the moathly average
probability of randomliy dlstributed @rganiamm-moving'd@wn«
'str@am being entrained, you aren’'t aayimg that all organisms
in the river which ave physically small eancugh to be @nizain@d
are necessarily randomly distributed, axrs you?

WITNESS GOODYEAR: No.

MR. TROSTEN: Ox that all of them imn the xriver
are npecassarily moving downstream?

WITNESS GOODYEAR: No.

MR. TROSTEN: Now with respect to page 5-39, are
the 1ife cycles of ihe spacies mentioned in the last paragraph

on this page significantly differeat than the life cycle of

the striped bass? Do you want to take 2 look at that page?

i
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MR, RARMAN: 8tx & bass is mentioned in that 1ist,
My, Trosten.
sides

MR, TROSTEN: Yes. ‘The othey spsclies be
atripéd bags.

WITHESS GOODYEAR: ALL of them -~ well the ansver
is that t@e striped bass has a very particulax liﬁeét'lag7

MR, TROSTEN: And g0 the other species of 1life

cycles of iifestyles vhich ave differsent or may bm i fférent

thau the striped bass?

WITNESS GOODYEAR: Yes.

MR. TROSTEW: PFine. Hew, if this i8 so, oould theve

- pe significantly -~ could there he signiiicant behavioral

differences or 1ife history aspects of these different
Bpecies whiéh could influence their location in the river?
WITHESS GOQDYEAR: Yes.
ME. TROSTEN: The time that they spawa?
WITHESS GOOLDYEAR: Yes.
MR, TROSTEH: Theiy migraticns?
WITNESS GOODYEAR: Yezn
MR, TROSTEN: Thelr favoxite locations in the ziver?
WITNESS GOODY&ARo Yes ..

MR, TRGSTER: Their feeding hab&ts?

WITHESE GOODYEAR: Cextainly.

£
\
)

MR. TROSTEN: And their population sizes?

WITNESS GCODYEAR: Yes.
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0‘\‘5 - P . -~ - . .
eakZ - - MR, TROBTEN: Now, cmulﬁ the @uﬁaaptxn”L¢LV ol
2 .
‘ these species to entrainment mortality be different than fo
3 v
the stiriped bassg?
4

MR, TROSTEN: Thavefore, could thexe be veny
major differences in the impact of entrainwent on the

populations of any of these species as compared with the

striped bass?

g — B .
WHITNESS GODDYEAR: . Yes.
it i enammm e And e
MR. TROSTEW: and could there be vexy dlff&”% (R
11 i < n . . s . \ - e X ‘
covid there be major differen ces in the inpact ©f entzainment
w2 . L L
on the individeal members who ave beling entrsined 28 compaved
‘aB 3 2u%a ' Do » » :
with the striped bass?
4 T ST Q O LTV B T 7,
WITNESES GCODYEAR: Yes.
5 MR. TROSTEN: ALL vight. How, on page 5~30,
16 Il pare agra ph Cm) =
S CHAYRMAN JENSCH: C-1?
Wy MR, TROSTEN: I seem to have the wrong pa@é‘ﬁumbéz
I8 “hege.
20 I am sorzv. 5-39, I beg youw par&on,f§w39¢
2 0 pavagraph C-1, where you say, "Recruitment rates may be lowered:®

You  gee that in the last sentence on the --=

28  WITNESS GOODYEAR: Yes.
24 3 , MR. TROSTEN: Are you saying that the antithesis may

23 § also be true, in other woids, that the recruitment vates

- may not be loweredy
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WITHESS GOODYEAR: HNo.

MR«_TR§STEN: Let wme just ask you éhe §uesfion
about the neaning of the sentence. If vow say that seﬁathing
may happan; ig that the same thing &s'séying it may not
happen?

WITNESS GOODYEAR: I think the key is in the degree
<o whiehlmw
| MR. TROSTEM: Let me just 28k vou the - just
 tha,ba$ic guestion. When you say something may heppen, doss
that also mean it may neot happen?

WITWESS CGOCLDYEAR: VYe

L3]

MR, TROSTEX: Doas that.nct meén, therefnreg thaﬁ
when you say, "Recruitment_rates aﬁé'sﬁanéing erops ‘of
several species may be asppracliably lowsred, et cetera, fh&t
ﬁau.can alsc read that sentence to read, “Reczuitmgntfrates
‘2nd standing crops of'sevgzél sﬁémiés‘@ay aot be appréciably
Eléﬁexed?" | - | |
| WITNESS GOODYEAR: Yes.

MR, TROSTEN: Thank you.
Now, what data Jdo you need in your opinion, Dr.

Goodyear, to remove most of the uncezrtainty f£rom the <

{ispeculation which is reflected in that sentence? Would you

1@ok at that sentence and raflect on it and tell me what are

lithe data that you think that you need to remove £rom your

%@nﬁ the uncertainty which is reflected in that gentence?




Do

(]

24

25

6516

-

WITHESS COUDYEAR:

asically, one would need toO
vha?é,&ccuxa;e information about the size of the spawni Lo
population, about limiting factors o those faptors which
4imit the population size, growth, end the focundity of the
population. You alsc need o kaoy spawning locations
and the lifestyle in the early @“ugeg,-
| MR, TROSTEN: Would the reporter read that bé@ku
7 - {The reporiter read the record as requ@atééu)~
| MR, TROSTEN: In your judgment, thie is a summation
6f’th@ iﬁfarm&tima that you would need, is that cozrect?
WITHESS GOODYEAR: It is an cwkliine.
MR, TROSTEN: Ouvtline of it, yes.

WITHESS GOODYRAR: Yes.

mRQ'TROSTHw: in youxr opinion, DI. Gﬁdﬁyeaz” would
1% be pessible o obtain guch information? |
WITHEES COCDYEAR: Tt wonld certainly ba
jpasaibie‘to do sc. It would take a'great deal of time and
Q étudy'tg do ite. s
MR, FTROSTEN: ﬁow'ldng‘do you Zhink it would
.'ﬁak@ to do thatﬁ‘ax,'ﬁc@dyeér? |
'WETNESS'GOODYE&R: Probably ten years dﬁ'sog

}éépen@s on how wmuch information can be gleaned grom:
Qzévious zeports.

| For seméASPQcies such as the american shad, it

ﬁ'wvuldn°t take so much time.

a ¥R, TROSTEN: Now, thera is a considerable amount

v ssemes o
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of information on the gtriped bass, isn't that correct?

WITHESS GOODYEAR: This 18 Lrus.
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MR. TROSTEN: So that if you weze comparing

different species about which you wanted to gain information,

comparing one anadronous species versusg ~- the shad ia

snadromous, isn't L7

WITNESS GOODYEAR: Yes.
MR. TROSTEN: Comparing one spaecies against

g

another, you would proebably hava a better go at it with the

‘stxriped base, wouldn't you, than you would with most other

fishes, probably?

WITNESS GOODYEAR: To compare the othex spéci&ﬁ o
the striped bassg?

Maa.TRQsTEN: To gain this sort of information,
considering the relative amount of time 1t would take te
get thie sort of information on the siriped bass versus
some other specles, you would probably hava a better --
be able to get it relatively mers quickly fox the striped
béss, don‘t you think,'thén for some other species?

| MR; MACBETH: Could I have & clarificatipm? I%
iz my und@zﬁtaﬁding the strip@a bass have not been included
in the list uwp to this point. The last answers Dr. Goodyear
g&ﬁa do noct apply to the striped bass. I méy have misunder-
stood that. I would like to be clear about it.

MR. TROSTEN: I am glad you raise that. I should

clear it up. I was interpreting Dr. Gordyear's xemark to incly

the striped bass. Were you including the striped bass in

.

de
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those remarks?

WITNESS GOODYEAR: If you wews starting from
soratch in trying to glean 51l of the information that's
available now, you would ba in the seme sitvation.

MR. TRQSTgNa Well, wexe you'inciuding the
striped bass in this discuszion that wa have had up o now
ahaut-tﬁe factors that you would mesd o knéw in oydexy to
remove the unceriainty in the asecond sentencs in C?

WITNESS GOODYERR: Yha Factors are the sand.

The time period for estimating lg couplately different.

3

MR. TROSTEN: ~‘ighm° But were you ﬁalking a#oﬁt
thals@rﬁp@ﬁ bass whean ¥ou améweﬁaﬂ i3t qué&ti@n abput wiat
imfoxm&tédn you would need wo hava in ordar to rsmwve the
uncertainty that's reflecied in that second sentéac& in C?

WITNESS GOODYEAR: Yea.

MR. TROSTEN: all right. Doss that clarify the
matter, Mr. Macbeth?

MR. MACBETH: Up to a.pointu it i3 unclear to
me whether Dr. Geodysaxr was also saving that it would take
10 years with present data to have that state of knowliedge
about the @triped'bass.

MR. TROSTEN: We will get %o shat. I just wanted
to be sure we were all talking about the same thing.

We are talking now about +he striped bass at

this point in time.
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thought it would take to gain the

‘mentence.

listed?

GOODYEAR: Pine.
MR, TROSTEH: askéd v

inf

be needed to remove the pncertaint

ar I corvect in
to mean thaz you think it

. K TR, S |
on the 35L0e0
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information

WITNESS GNOLYEAR: It
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preavious remark.
Well, how long ek yat
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think
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WITNESS GOODYERR: Host of the informaticil 18

alraady known foxr the ptriped bass. ¥ not ail. The --
there are very few points of aneaztainty le

MR. TROSTEN: Absut the gtripad bass?

&

WETNESS GOUDYRAKR:  In rageyd to the factors we
discussed a few minutes ayge, Yes.

MR, TROSTEN: T migsged tﬁa ilest thing you zaid,
Dr. Goodyear.

WITWESS COODYEAR: In regasd to
which céntrol the population which ycu mesa
mine whether cor aockt you could expact an appreciable rea
in recruitment.

MR. TROSTEN: Is it vour theory, then, that these
various factors that you iaéicaﬁad would have to be kaown
in ovder to x&moﬁe the uncertain
about the striped bass at the present zime now?

0P

WITNESS GOODYEAR: There's very good information
on the striped bass. -

MR, TROSTEN: A1l wight, Would you give me zome

referencss, one Q¥ mMOLE references that would indicate to ms

where I could find the ansvers to the general guestions

‘you listed im youx previous stas rement when you listed the

factors that would have to be investigated?

WITNESS GOODYEAR: MWould you like to have them?

MR. TROSTEN: I'd like to have you give me the list

inty frem that sentence oF Enown
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me knﬁw RQ ther you can give me & 1igt that provides the.

o]

,3

ﬂad on Niver, as far as their idconm Ly iz concerns 2d?
fox strip d pass in general, fecundily per female hasn’t
changcd significantly ovexr a very long span of time. This

information has besn around muWH more than 10 vears.

bass, Dr. Socdyear?

collected in the Hudson RiveX about Lha growt h rate of stxiped

6522

P

WITHESS GOODYEAR: I°11 be glad co do it, but it i
require digging arcund a Litele bit.

) w1 emed oty g s . [P oy - ~ w
MR, TROSTEN: AlL zight. I wonld be vary intevested

aawers co all cf the guesticns that you listed ag L2ing

o

2.2
E

¥y to be angwered with ragard to that santence, zecond

sentence in O.
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WITHESS QOODYEAR: - Facundily information ~— -

-,

MR, TROSTEN: How abcu@ the growth rate of stziped

WITNESS GOODYEDRR: Would you make your guestion a
iittle more specific?

MR, TROSTEN: Do we have 10 years of Lnrormatzon

«
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basg?

WITHESS GGODYEAR:
answer is yes, bat

continuous P@COLAS .

MR, TROSTEN: Where are these data contained, LY.
Goodyear, that concain 10 yaaIls of growth date on striped
bags in the Hudson Rivex?

{Witnesses conferring.)

WITNESS GOODYWEAR: 7 think thexre neads Tl bé a
clarification here. When vou say 10 years of data, I say not
that it has to be continuous for 12 years. put it would take

something on the order of 19

MR. TROSTENS Wel

what L0 years of data really

‘pf -~ a pexiod gpanning 18 years OF what
years of data?
WITNESS GOODYEAR:
iong would it take to
MR, TROSTEN:

WITNESS G‘GDYEAR°

if you would, 10 years would probably be from my point oF

vxewp p‘onablw 10 yﬂars worth of wofk to get it.

¥R, TROSTEN:

mind? Did you have 10 yeas 5 oi field mcxk or

4n mind 10 years of study of axisting literature or what 4id

1t wasgt be gualified in that

accunulate the information £ox that lists

Yes.

yhat kind ot Wwork

Thaere 1.8 data gpanning

accunulate 1%,
1, I doa't understand, really,

means. AYe you saying 10 years

do you mean by 10

The original guestica was how

and there’s an educated guese,

did you have in

did you have
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13

14

i8
17
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21
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23

you mean?

gualified it by gaying that the amount

if gsufficient information is

WITNESS GUODVEAR:

6524

T§ you remember, I aéwa

o
t.

Y
7

£3 o -

availiable ia f

?

gtart te do the field work and aaaims s now on it

would probably % about 16 years. Some of thew,

' how much background informalbi

MR. TROSTEN: Al

v

 about the striped bass specifically, then,

jed £ish in the Bodson River,

" with no. data base to wozl f£rowm, for all those species, it

on chere is.

vight., Let’s go back

9
3, -

‘v

that the strived bass is probsbly the best known

ime conld be veduced

e litexatureu

we 0 G e

T don't knou

tallk

taels

and

t

b Ca e
"and given the faet

£he wost stud

wonld you tell me how lonrg would

it take to gather the information, including the

that isn®t alieaﬁy_gvgiiahieg

that is contained in —- that

semtence in € on paga 5~39?

in ovder to yemove &

iga reflected in the

information
he uncertaint

asecond
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eakl WITNESS GOODVEAR: Again, I would 5&? that most of
") | | . : _
2 Il the data is alveady available.
3 MR. TROSTEN: AlL xight. Then I gusss I will go
’ 4 || back to the answer that you gave +o me when I asked you wabi

| : 5 Il we had to know in oxder to respond to that question and as I
6 Il 'Test, you said we would have to know the size of the spawvning

7 I populations, we would have to Ikncw Limiting fackors, factors

g

i

' g || wvhich limit populationsize aad factors which limit growih,
.g factors which iimit fecundity. We have to know the spawning
, 30 location and we have {0 koow the Rifestyle of_the bass in

97 Il the early stages, is that corract?

2 ' WITNESS GOODYEAR: That is coxvect.

o

. -8 MR, THOSTEN: Aand are you telling me aow that we
14 || already have most of the infovmation which is necessary Lo

¢5 | €ell us the answers or to fully desc¢ribe those things?

” | WITNESS GOODYEAR: That is correck.
|
' 57 MR. TROSTEN: All zight. Iet's explore your

48 conclusion then as wa go along, that probably wéﬂié be the
10 best way to do this, Dr. Goodyear.
20 It A1l zight. Would you tuzrn ta‘pagé A-5=52, Dr.
24 | Ggodyear?
22 Do you see the statemsnt that most adnlt stfiged

23 Il bass spawn upstream from Indain Point,in the firzst sentence .on

the page?

WITNESS GOODYEAR: Yes.

25
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WITNESS GOODYEAR: There ave three sets of longitu-

‘ﬁin&Y.es imates, the 1967 Hudsom Rﬁmef mv%hmxxe Investigation

4 da&d, 1968 Huﬂ&gm River Pisheries aﬁV@ub‘Q&t on data, .and

“and Millex data from 95@ ané 55° Ratheon

Coxporation data also inﬁiﬁata that thig i3 true and I do

not Know of any d&ta that would laalcatz stherwise.
MR, TROSTEW: Wow, the at ned bass havc bm@r known

o gpewn both above and below Indlan Point, ism’t that corze ect?

WETNESS GOO@YE%R: -Y@éo

MR. TROSTEN: Does thé'strig@d bass gpawniﬁéi
depend on temperature?

WITNESS GDODYEAR: Yes.

MR, TROSTEN: Does it depend on salini?y?

WITMESS GOODYEAR: Yes. |

MR TROSTEN: Does it deg{en& on rivg? f;icf:‘%z?

 WITNESS COODYEARR: Velacity, vou mean? .

 MR. TROSTEN: Friow of fre&ﬁ»water ibfthe iiver
and §elocitj,‘yes° L

STTNESS. GOODYEARs Both of those play: a factor,

Y@S ]

MR, TROSTEN: Doas this mean that in an; paxticulaa

-yea¢, the striped bass spawning cnnld take place in a

@different location?
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eakd :
‘ ! WITNESS G{)ODY :AR: Within certain bounds, y28.
2 ¥R, CROSTEN: Does it mean, for example; that it

3 mu]d rake plae= in a particuiay year heiow Indian Point?

4 NITNESS GOODYEAR: A portion of it, yes.
'5 | VR.TROSTEN: boes it mean chat all of it could

6 take place below Indian point if certain conditions WREe SOTTE e;d.‘?
7 WITNESS GODDYBAR: VYes.

8 3 ¥R, wROSTEN: I8 this on example of a situation
2 i yhere if you had more dataeit'wouici enabla == more than

10 | tue 1967, 1966, and 1958-°55 data that it would help you

it | to foxm a “s’;@tﬁ:@'xﬁ judgmem: whether the statement, "most

' i2 tag wstrean from Indian Poimk.” is accurate?
‘ WITNESS COODYEAR: Counlid you repeat that, please?
13 MK, TROSTEN: ’ 1f you have moy'e data than

| 14 the data you describe to me irs responze to Wy pr,ev;oua quesi:iox;‘;
|
% 15 |- would it help you to foxm a better judgment mhether youf

| : .LxgﬁxLuw¢ﬂv§é(FUQkU\ﬂ

16 {f st&tamant that mocst. spavaing upstrean from Indz.an Poimt is
t7 ':eor_reci,?

18 : WITNESS GOODYEAR: I don't think so.

ol MR, TROSTEN: You don't think that you would be

20 || able to better judge if you had more data?

21 |f WITNESS GOODYEAR: I don't thimk it would
: . 2 |t .change the cﬁcmclusicm
i 23} MR, TROSTEN: I didn't agk you that. I asked
! | . 24 | you if it weuyld help you to form a better judgment ass to

25 || whether that conclusion was correct?




or any other fac

FSPawnlng of the striped bage in the Houdsoa Hivex

that voux conclusions are immntable.

HITNESS GOODYEAR: And I mwet a5l youn what -
ag Far as I @ £oNC ﬂp@dg she daca ig very clfal eub.

o .
.L)k} _

MR, TEOSTEN: Ho. I am nob asking you 'czﬁ A ¢ Dz

Do P B o e o 2 - “ R LI v wmasme - e P v
Goodyear. 1 am asking you whethex Yoo nad more Gaas it wonid

help vou to form a hetier judgment. % an not asking you
whether vou thipk that rhe sdditional dats would ”Lﬁmiﬁﬂ

what you alzeady heltieve.

WITNESS GUODYEAR: I

Imoa Lithia confuged about mha

you mean by hettex Judgnent’

five years Of data concerning the location of puﬁi ing ond

the corvrelaticn of this spawning to the factors that T nention

you o foyvm a Ber

veu haa rore confidence in COﬁravmiﬁq the logat $m3 of the

-

. WITMESS GOODYEAR: I could gei move -Getailed

:dea ription f om OYe dehavled stngvg yead e Bu&‘%ﬁe&ﬁégic
,;CGﬁﬁiuSlGX@ are ROT V101amsﬁ £y any other

jxgwar uyatc thas T know of.

MR, TROSTEN: Well, axe FoOu saying Lh&t thu data

wgve immwbable and there is ncthing-yéu can imagine yh&t‘

vould change your con»laszcm, ig that what you'are‘saying?

3 “

¥ ghouidn’t say that the dara are imautable buk

kR

W\
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(Witnesses conferring.)

ME. KARMAN: Dr. Goodyeay, are you surs you

understand the guaestion?

WITNESS GOODYEAR: HNo, I am ant.

MR, KARMAN: Well, lst's get that stralghtened out.

MR, TROSTEN: I am asking you if y@u had several
more years of data collected cmﬁcexning the spawning of
striped bass in the Hudson RIver, would it help you ﬁgkm
s better judgment a3 to the location, a mere acsuxab

cg:\m)

3udgm9nt as o the 4&%&L¢uﬁ; ,pawning of the striped
bhass in the Hudson River Iz that clear? i don’ g

WOrNESES GOODYERR: I think se, yes.

CHATRMAN JENSCH: Would ihis be more data on
the iocati@m or more data on t@mpu&htu ‘@? What kind of
data do you think would affect the judgment?

MR. TROSTENQ Mors data on ﬁh@vlﬁcaticm of the
spawning correlated with temporature, saliniiy, civer f£lovw
copditions, and other matters, Mr. Chaizman, that ars
noxrmally considerad to be pertinent %o the location of the
striped bass spawning.

CHAIRMAN JENSCH: 7Thank you.

MR, TROSTEM: I gusss I dom’t anderstand what
the problem withlmy qu&ati@n is, pr. Goodyear

MR, KARMAN: Maybe I can help. 7 ¢hink what Mx.

Trosten is trying to get at, unless 1 am wrong, is that this
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cdditional information which may he gl@am@d‘ma a result

of the study of these various fackors, could thig be an

additional help in analyazing? Coeld ¢his be sone tyoae ©F
Valuab&@ information which may or may nok he ﬁ@@fu&Aat eh
analysia o lﬁ éuch information, t hnﬁ ey @ﬂméon of halping or --
but it can’t hurt, this tvee of thing. I think thig is what
h@“s dyiving ab.

MR, TROSTEN: I am oot asking vou to wall me,

Pr. Goodyeaxr, that if you had moze information you wecessardly

o

would change your cC n lusicn. If you arg Concarned about
that, that'z not the thrust of my guestion.
WITNESS COODYEAR: What I said 2 adoute ago,

at laast I thought I did,was

%

hat 4t would 2id in he

refinement ov description of what goss on in ths Hudson.

MR, TROSTEN: ALl right. Let's ¢o on from Lhere.

Haz any study at a power plant site d@m@nstx&t@d‘@hat a
”gr@a sar proporéion of the annual productiwn ox £@ IiZ@d

eggs ocours in the vicinity of the plant?

WITHESS GOODYEAR: ﬁ>gr@at@r pﬁ@gntﬁiﬁ&~tb&&
what? | .
| MR, TROS?LN% Whhn the mormal pr@poxtioao
WXTNESS GOUDYEAR: th te my knowledge.
MR, TROSTEN: All right. If that's the cage, would

you tell me, please, why you have concluded, on pagse 5-40,

rionship between teuwpsrature and

that becauss of this rala

3
!
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spawning lécatiam, the discharge of heated water by
the Indian Point Units can be expected ©o rsavit in a greater
proportion of the amnual production of fertilized egys
ocourring in'the'vicinity of the plent, although the extent
of this would vaxy from vesy Lo year; éep@n&igg_égam whe

salinity of the watar at Indian Polet. I am reading from

paga 5-40.

WITNESS GOORY¥EAR: I am s0rry.

VWITNESS SIMENuTOVz When you refer tb a pagy
?1@&&& wait a momani Aﬁtil we can £ind the pagéo

MR, TROSTEM: I am 80Q0rXxy. Bmcu3@>me, I beg
your pazrdon.

WITNESS GQODYEZAR: I am not suxe whéﬁ the question
really was.

MR, ?ROSTEN:< My question was firaﬁ,Ahad.any study
of a poweyr plant site demonstratsd that a greater proportion
of ths annual production of fortllized @ggsloccur@ in the
vicinity ©of the plant and you eaid ney, vou were not aware

of any such study.

Then I asked yvou could you teil me why vou zay.

- or more specifically what is the basis for your statement

" ¢hat I just read to you on page 5-40.
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simply bscause the trigyer for

WITNESS GCODYEAR:

spawning activity im temperature and -~ actually thera are

ftwo things. The tvigger for the spawning is the temperature

above -- generally abeveA58Ad@g§eeao The ﬂug"a@ o which =~

the spawning ~— the spayning activity increasses 5@ splv around
60 degrees, 60, 52 degrees, both on the -- well, ian several

differsat places, including the 39@ sQ syatewm and a

couple of mthers,,l can't think of right sow. The distribution

river system has heen shown to be related

of &pawn LE’N’ in the

te tpe = hoth tho a@sitiﬁn'0£ the selt front which

gulanea by the cutflow and by the temperatire. Whéﬁ:tée

’emp&gaﬁuxe reachea this sort of a m&gical 60 degr@é lavel.,

the fish begin o E@EWEAaﬂ& they apawn Very mazkedly_jugt

above the salt f£roat.
Tf the tes empey abure vise is'&alayéﬁ, theylmQQQ furthe

upstrean so that the spavwning activity is distributed ovexr a

longex poztion of the spawning grounads.,

If you add a siqnifiéant amount of heai and I
§bu ~§'fcr insiance, dn raige . th@ iccgal temperatuxe ay just
a couple of degrees, you can L iact p?ﬁVlde 2 stmmuluﬂ for
sPawn ng activity to ocour.

Now that last

MR, TROSTEN: point i§ purely your

hypothesis, is xhat ccxrect You are ﬁat}saying'ﬁhat‘there
is any data that demanstrates ‘that this will occuyr, is that

corzect? ¥You say that you <can provide a stlmuxus?

T
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aferzing.}
WE?NESS COODYEAR: The striped bassg are Roown Lo ==
well, in the Patuyent, the Chalk Point plant. the fish
actually are inhibited in their up&froam migration by thé

pra ]
Y

plume, if you woulid There i8 RO good data or any data at all

o

+o show that they are actually spawning.

Yeou mentioned a ~=

CHALRMARN JENSCH: et him finish. Let him finish.

Co ahead.

Sturation,

e

WITNESS GOODYEAR: The hypoithetical s

things which trigyer cues --

)
I.n’
[
et
0
o
el
&
&
5
&
ff
w
)

as long ag you
#MEk. TROSTEN: What was that?
WITNESS GOODYEAR: It is 3 cue For a particular

behavorial manifestation. RS you manipulate cues, you cad

manipulate the behavior of the apnimals. This iz especially
txue. for fiah.and thexs is quite a 1ot of data to indicate
that the temperature rise ragulates the ipitiaticn of spawaing
activity.

MR, TROSTEN: Are you finished, DY, Gocdyear?

in other words, what yow are sayin§ is that FORY
theory that a greatey proportion could cccur is based simély
on the fagt that there ig a demonstrated relationship

between temperature rise and spawaing, is that coxxect?

vhat is the bagis --
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WITNESS GOODYEAR:

There isn’t any omhg basis
you have just
WITNES

S GOODYEAR

JENSCH ¢

CBATRMAN

a theocry generaliy entertaliy

WITNESS GOODYEAR:

enunciated in the

sec

theory, is thab

accepted concept. I mean it iz not my owe by any watbex of

MEAnNS .

CHAIRMAN JENECH:

you cooked wup.

correct?

WITNESS (GOODYEAR:

publications.

CEATIRVMAN JENSCH:

S Willd y@m'pzcceéd? Applicant?

MR . TRﬁSTEN:

~ the annual pzoductxcm of eggs

Frcuse ne foyp

e
v}
=
ﬁn
i
@
Y

interxupting.

'@hcogy that the power plant -~ that a gzuaaer prcpurtion o)

the plant is sa?pcrtéd by == and am@epteﬂ by expert theory

in a numbe? of cpen publications?

WITNESS GCOODYEAR:

temperature rige -

The zelations htp ‘betwaen

COTTect

cuestion that

¢ was somethin

Are you suggm5£;ng that this paai icula
.

will occeur in the V1cxn1tj of

Gl
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MR. TROSTEN: ¥o. I know that is well accepted,
Dr. Goodyear. I wasn‘ﬁ gaying that. I zhink there ig a
sharp digtinction which 7 am trying to dvay between The well
accepted, weil undargtcgﬁ relatioﬁship batween temperature
fige and -~ Or temperavure and spawnimg and the ﬁheoxy that
a powey plaat, that the temperatures in a power planit. ave
such that they are going o triggey apawning &t that point
in any significant degyree hecauge you are equating the Lo
and X.am suggesting that the.twa aye not the same.

WITNESS GOODYEAR: i an SOrYy. X Aidn't mean
to equate the two. vhat was not the intent.

CHAIRMAN OBENSCH: May I interrupt? Iu othex
wofds, vOou AXe saying thet any temperature yise, whether it
comes from a - &Y conduit or electricity or anything that
gets heat into theryaterp whether it caﬁas £rom the poway
plant effluent o whatever'ﬁhe cauge, when there is a rise
in temperature, it is going to increase the spawning, is that
correct, nO matter where it OCCUIS?

WITHESS GUODYEAR: Within cextain boundaries, yed.
The tenmperature rise from say 57 to 45 decrees is very impoxr-
tant, If an upstxeam migrating fish, stripeé bass, ancpunﬁeré
temperatures in that range, they will spawn.

QHEIRMAR.JENSCBz Whether it comes from the power
plant or any other cause of heat?

| WITNESS GOODYEAR: Right. Normally it comes from
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' the sclar radistion that 18 heating up ab this time of the

. _ CHAIRMAN JENSCH: Yos. I understood what the

Applicant’s counsal was trying te be sure +hat novhing fxom

&

pover plant could do such a thing end vou eve saving no
G

matter what this heabt scurse I8, it can happen, is that COL-

resey

3]

WITNESS GOODVEAR: Yes.

(0

CHAIRMAN JENSCH: Thank you. FPlease procead.
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WITKESS GOODYEAR: Could we have>é poment

please?

(Mitneassss confarr ring.}
WITNESS GOODYEAR: Okay.
MR. TROSTEN: Is thers any evidence of such an

event occurring at apy power plant on the Hudson River,

- Dr. Goodyear?

WITNESS GOODYBAK: No. Not @ my knowledgs.

MR, TROSTEN: Are there factors which influence

the locaticn of spawning other than temperature, Dr. Soodyasar?

WITNESS GOOLYEAR: Yazm.

MR, TROSIEN Could you list some of thess factors
foxr me?

WITNESS GOODYEAR: Salinity iz one, and water
velocity is gensrally conspidered ancihsvy. Those ave the
Major -~ of course, the tiwme of the vear, variety of weathaxr
are lesser factors.

MR, TROSTEN: What about bottom conditions, Dr.

Goodyear?
MR, KARMAN: Is that a clear question as to bottom
conditionz?

WITNESS GOODYEAR: I undarstand the condltions.

MR, TROSTEN: The é@é@ézaﬁt conditions, Dr.

Goodyaar, ia what X was getiing at.

H
¢
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WETHNESS GOODYEAR: I understand the guestion.

Howaver, X a&m E‘aﬁ» certain of the answer.

§328

HR. TROZTEN: Yow think it wmight, but you are

sure, might or might not?

<

JETHESS COODYBAR: I don’t really have apy

22

oplnton. I think tha bottom conditions may ba move strongly

influenced by the water velocity than -+ which s relste

3]

Lo - apcmmwn tly zelatsd to spawaing.

-‘

MR, TROSTEN: How about the possibility of

behavioral characteristics of thea £$Qb0¢ Lﬁuuwaivoa? A

way thinking spscifically of a hondng iastinct

MR, TROSTEN: VYou thiak that iﬁ a factor that
could influence spewning losation?

WITNESS GOORYEAR: Within the zivor -- within
within the particular vivar system,

MR. TROSTEN: Yes., Within a pax',wnlﬂw rivey
Now do you think that any of thoseo ﬁaét@x@ that you have
enumeratsd might possi toly ovezvide a -- any othar factors
guch as temparaturg?

WITNESE COODYEAR: NoE e there %@&d@ e ha a
combination of factors, not jast a single one.

MR. TROSTEN: Do you think that &ny.partieulaﬁ

combination of these factors might override the fact that

(AN

2

just

syaten
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spawn at precisely the sawe time? Poak densitises are anct the

=3
193]
(¥}
(A

thers is a power plant located on the river which is
adding a certain emount of heat oo tha xivar?~
WITNESS GOODYBAR: Well, again ﬁhe 54 there 15 a
reguiremant for e@v&xai thﬁng@ fax}ép&wninq,A'Th@ iack of
any one of them would imhibiﬁ spaﬁning, inciuding‘tﬁmpexétﬁr@e

ME. TROSTEN: Yes, I undersiand that, Buk I don't

1%

think you really respoeded to my guasstion. I am asking vou

=
¢

whother the combinetiown of these Factors occurring Inime—

particulax way ~- you agres thab #he cowbinatlon of thess

-

)

Ffactere will induce spawnlng probably in a pazticalay iocatlion:

o

fFicult

[}

and the procise wix of thesa combinations is very 4l
o predict. Is that correct?
WITNESS GOODYEAR: The -- I am not sgure what you

3
are -=- the mix -- you h&?e £o have virtually all of the
fastors rather than a mixture. ¥You can't -~ yém have to have
é_ﬁreah water environment, and they havs Lo haﬁa a tempsrature
snd also the spawning condition whick egcuéé iﬁ the spring of
the year. |

MRD-TRergxs Alliaf these factéré ?radmcgf nr.

Goodyeaar, & diff@ﬁ@nt~ﬁ@éu1t in different y?éié, len®t tha@
cnxﬁ@ct? They don‘t spawn, all of these} at precisely the

game tempsrature? There is a range over which they spawn?

Thev don't spawn in the same location precisely? They don't
v p _

came at all times. In othar words, there is a bunch of
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location of tha salt front at a yar“zgui&r tim@ @“ year, the

65549
factors that comsz togather and cauvsas & csrtaln -

situation in terms of spawning lodcation and iantensity that

&

is LE at correcst?

&
@
&
£
5\0
hz "
)
5
gwe

takes place

MR, TROSTEN: And could this cambis ;1i9m of
sctors completely override the fact that a power plant
was iocated on the river. and @ﬁd&nq a certain amount of heat?
WITNESS GOODYEAR: ﬁ&mﬁ@x Fotec) pra }.&aﬁ@ Q@*ﬁl%wﬁﬁbg
amﬁ onre of the factors could overrlde it.
'ER; TROSTE é ALl right. mha 2k you! wvary mucsh.
. - \
CEAERMAN JENSCH: T wondar if I can understand
that quaﬁﬁi@n and aaﬁw@xa What combination ©f factors did

you have in mind in youxr qu@qti@y LhRt was: @va&nﬁdumg?

MR. TROSTEN: Well, the ﬁsmbzna““@ﬂ of factors that

. X had in mind, Mo Chaixmanp woudd he fact@gﬁ guch as the

fresh wateyr flow wﬁirh is certalnly related to the locatdisn

of the salt frons, the temperatvre in @§a~ziv@f-a& the

p'rtiﬁulax’%imemaf-ygar,'anéAthaaa were the p ix dpal

and envirenmental factkors that I had in ming.

 CHAIRMEN uﬁNuCH. How do those override the powar

poes it make any difference if the heat sourcs

. ig from th~ power plant ox anywherey

ME, T ROSTEN: They counld gverrida in this way.
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My. Chairman. For example, if the salt front ware considerably
aorth of Irdian Point, and since  spawning takes place a few
miles . upstrean of the salit fropt, the fact that Indian
Point was located where it ls and is adding heat t@Athm
xivgr would mean absolutely nothing in terms of the spawning.
That's what I mgant. |

CHAIRMAN JENSCH: Very well. X ugd&xatﬁﬁd« Thank
you.

Will you procesd?y

MR, TROSTEN: ALL right. iet’s 9o on o ancther
subject, Dr. Coodyaar.

What proportion of the eariy gzowthvaﬁagas of the
stripad bass ig planktonic, according to Figﬁyé 5-52

WETNESS COODYEAR: Would you rapeat that again?

MR, TROSTEN: Yes, ¥ will. Cap you tail me what

proporeion of the early growth stage «f the striped base i

&2}

pianktonic according to Flgure 5-57

CHAIRMAN SENSCH: Which is on v-42%

MR, TROSTEN: Which ig om page V-42, ves.

WITNESS GOODYEAR: Directly from this gé@ph RO
cannot interpret that particular informatiom.

MR, TROSTEN: Thank you. Have striped base laxvas
maasuring less than one half inch been found in the shallow

waters of the Hudson River?

WITNESS GOCDY¥EAR: Certainly.




&

MR, TROSTEN: Now i3

rions, wvorld they probably have

WITHESS GODDYEAR:

6542

such loca-

Hot necessariliy.
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MR, TROSTEN: Well, how eloe would they prébably
get thera? |

VETNESS GQODYEAR: Just passing pransport gebs then
th@réu

MR, TROSTEW: Well, the striped bass, 1f they

that correct?

WITNESS COODYEAR: This is rue.

ER, @ROS?ENz - striped pags were found which was
ﬁeés “hah one~half inch in length in shailow waters, isa'it it
(— . “that in order to get to thomse shallow watews, that thé
inéividual organism weuld have had o move himseif to that
pcinﬁ?

WiTﬁESS COCDYERR: WNot necesgardly.

MR. TROSTEN: In other words, it is pésﬁible that
he might have bean swept into that point by the cuvrent of
the watex?

WYENESS GCODYEAR: ¥as.

MR. TROSTEN: Although it is perhaps unlikely
+hat he would ﬁave gotten there by the current-of thevwater?

WITHESS GOODYEAR: MNot ne;esaaﬁilye

MR, TROSTEN: Ro you agres with this statement,

sphe hatched striped bass larvae continue to drift with the

curpents and tides until they gain comntrol over their own

movenent”?
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CﬁaiRMAN.JENECH; pid the veporter hear that

all right?
THE REPORTER: Yes.
CHATRMAN JENSCH: Tﬁaﬁk YOU.

would the xeportey read that?

P

{(The reporter read the pending guastion.)

WITNESS GOODYEAR: Yes.

MR. TROSTEW: When is a striped bass capable of

gustaining -~
MR. KPRMAN: Mr, Trosten, I wonder if you could

use the mike?
MR. TROSTEN: I am SOYEY.
when is a striped bass capable of sustained

swimming?
WITNESS GOODYEAR: Foxr - Qh - T thépk I would

like to be a little moxe specific. sustained swimming in

rerms of vertical movemants could coccur before the yolk sac

ie absorbed, which is ip 10 days.

¥R, TROSTEN: Is there some other definition

£hat you had in rind?

WITNESS COODYEAR: Well, if by sustalned swimﬁing
one would have reference 0 being able to maintain.a position
Vinia current of water, this would oscud at some time guite
a_bit later.

MR. TROSTEN: Can you describe for us when such
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_an organism would be capable of sustained swimming in the

sense that you have just described it?
WITNESS GOODYEAR: This would have to be related
to a specific set of criteria, if you would.

MK, TROSTEN: &1l right. Then what did you have

in mxnd when vou said @n page A-2-22 that once the larvae

each a %enguh of 0 5 llChmog shey eppear capable of
sustain&d swxmmxng:
WITNESS GOéEYEALz What page was that on, please?
MR. TROSTEN: A-2-~ 22, in the second paxagzaph;

It is one, two, three, four, five, six, seven lines from the

bottom if the second paragxéph;

WITNESS GOODYEAR: This would bs related to
vartical -~ sustained swimming ~- capaﬁiliﬁy of ququalnina
themselves in the vertical column of water.

MR. TROE TEN‘ This was scmething that you sald a
momen€ ago was what they could do when they were about 10 days
old, is that Q;ght? | |

WITNESS,GOODYEARa From the time that the yolk sac
-ié abéorbed - | |

MR. TROSTEN: Excuse me. From the time the yolk
sac is absarbed, 16 days after that, they are capable of
gustaining -~ they are canable of vortlcal movement, is that

right? Is that Wh&u yOL S&ld a moment. ago?

WITNESS GOODYEAR: Not exactly. From -~ the
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larval étﬁiped‘basé are.not capabié of maintaiging rhemselves
in a wéter'calumn fox the first Ffew days and are depen&ént
pfxm&rlly Bpon hyago?ogxcal foroes.

M. TRO ? 3 For the first fou days aftex the
eqgs hatch?

W (TNESS GOODYEAR: Yes, aftar the eggs hatch.

MR, TRG;TEN: From one ¢ thzcﬂ days, that is
when the eggs ‘hatch?

WITﬁESS:QOOﬂYEAR: Right.

MR, TRO%TEN: and from the first :cv déy aftey

tﬁat when they are yoll sac larvae, you say they axe'incapable

-ct_malntalnvng ¢heir position ln the watey column, is bhat

right?
WITNESS GOODYEAR: As the yolk sac is'absorbeﬂ
:they develop the éayacity for maintaining ﬁhemselvas'in
the water cniumna: |
. MR. zROSQEﬁz i undéxétand,
ﬁITN?SS GOODYEAR: Ana are faiziy mpbile by the
time they are @ half an inch in length. But ﬁﬁey still

cannot swim &u?fscient1v fast to mazntamn %hemselves_in it.

fFor mnstance, one hnl“ £cob per secon& tidaT currenta

MR, TROS’"‘E%\I 8 Cma and a half foot ner second?

Yes, a currcnt oi mhat veiocx.tyo
WITNFS GOOD?EAR; Yes.

MR. TROSTEN: But surely the phrase that appears
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in your description of the striped bass, “once the larwvae
reach a lengih of 0.5 inches, they appesr capable of
sustained swimmingg"{you'weren"é referring to beinyg

.able to swim agaxnb rhe one and a half foot par séoond

s

current at that timeﬁ WEre you?
WITNE»S GCD Yﬁfﬁo ‘WNa.
.Mﬁo TROSTEN: What sort of sustalr ned swinming

were you talking. about?

WITNESS Gﬁﬂﬁywﬁﬁvl Onge the fish gets Lo that

»

)
T

Jength, th&y_are capable of, for instanoe the Qiuvrnal migrat :j

F

which proceed in the next sentence. The sustained swimming
would ba ~- in the context as used here, sustainsd swimming

2 '3

would be'zelated to ﬁﬁeir heing able o maintain themselves
away from any Sﬁ%@tﬁﬁ?%}ttgt not ﬁacﬂ$£ rily to re guiaie
theix po%1+10n in the river.

MR. TROBTEM: Well, Dr. Cocdyear, ish”t it true
tha* a yolk sac larvas iﬁaable to perform vertical diuvrnal

migrations?

WITNESS GOODYEABR: Yes.

|
H
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pid you finish?

. older fish than a yoik sac larvae, isn’t he?

MR, TROSTEN: Now, isa’t it true that a yolk sac
laxvae is not one- half inch in length? Vou know what I

mean? 1 am not saying that there isn’t any yoik gac

WITHESS COODYEAR: This ls true. Again, I must point

MR, TROSTEN: Yes. So thak in othew words --

CHATRMAN JENSCH: Wait a minute. Go ahead.

WITHRSS GOODVEAR: Tha half inch -~ the half
tneh fisz ip a more mebile fish than the yolk sad larvae
ig, but his moveuwsnts; his pattexns of movement ere not tihab

much different thap a late yeolk sac larvas.

MR, TROSTEN: Now, a half inch fish is a wach

WITHNESS GOODYEAR: Yes.
’ MR, TROSTEN: And a yolk sac lavvas is able to
amsntair divrnal -~ to perfoxm verti cal diuznal nigraticas
pefore the yolk sac is absorbed, isnt that Tight?
WITHNESS GODDYEAR: This is truve.
MR, TROSTEN: Isn’t it true also that a f£fish whiéh
is sk olé@r}than s yolk sac larvee which is say, at that stagd

we will say last ten to fourteen days, =ay. after the egg is

hatched, that a fish that were- much older as a one-half inch

fizh ig, would be able to swim much more readily than & yold sac
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WITNESS G@QbeéR“ They are much more capaible.
Theixr ability to mansuver in the water, it would ba much
bettey, there is no guestion about it., Yolk sac lavvae are
not the most égiie'things in the woxid.

| MR, fﬁDSTENs ‘Yhey are not the best swinnserse
around?

ALl right. Ilet me ask you again ihea, Fou have
said that the yoxh.aaa laxvae can parform vertical |
diurnal migrations and that he can do that bel fore the yolk
sac iz absorbed and you‘séid that the half-inch long £ish

is a much olé@r fish than the yolk sac larvaee and VCL

said tha t he is capable of wt?nagbr, more wower$u?

.swvmming vhan the volk sac larvas. Now, will yow teli ne wha*

you mean by sustained swimping? You said he

can’e gwim agalnst the cne znd a half fcot per second

. which I fully concur with. But how £ast can he swim? Uhat

ig his capability to swim. .

CHAIRMAN JENSCH: vhich one? ‘The yolk larvae

L
i

or the half inch?

#MR. TROSYTEN: The half~inch fish.

Again if you can just tall me really what you
ha& in mind, if you can he;p we to understand what you had
iin:mind when you mséﬁ that sentence in there, it would be very ’
telpful for mo.

in this comnection how long are they at the end
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a flow. Thay azve still being dispersed

to mean that it can't do ghat, that they can’t Tesial

ﬁ-u‘

v hydvologic

forces.

al

'

MR. TROSTEN: MNo. This figurs doesn’t show that.

JE?J G8 GOODYEAR: It uhﬁ%ﬁ m?o$r ﬁ&p&b&

it

registing a flow, is very low. The capabilit

their position in the water column is very good,

MR, TROSTEN: Well, I am sorxy but I don't

doezn‘t shoy whether -- in which dizecticn, whether w©

2

doun or pideways the fish couwid go, does ik?

HITHEES e&eﬁyyaaa Well, this ig & tesh ==

. data comes from test apparatus which was used to detax

the capability of striped bass and sazlmon also Lo.zes

of particular velocities in ordex to sstimate what ki

Contra Costa Plant.

ty of regu

&
Lo
&
(44
I
s

&

p O

ist flows

nd .

- of things -~ protaction apparatuses wouid be necessary at the

MR. PROSTEN: This deesn’t indicate thot a fish that

was subjected to —- that a hailf an inch Ffish which was sub-

acted to a low flow of less than half a foob per second,

+o the flow, does iv?

WITRESS GOCDYERR: No. There is no intent

it to show that. But they do not resist the Flow.

je
| for emxample, would not travel horizontally ox pern&ndﬁcu arly

fox

MR. TROSTENs A1l right. Wow can a half an inch
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Fish niigrate frxom & point in the water colwmn to ancther
point laterally, would you say?
m:TN gc\g ' "‘m)—“ﬁzﬁ RS 3 E’»E I

MR. magswzz' Could a haif mn inch fimh migrate

fvom & point 1n the waler colum to 2 point in the Bhoals?

€3

er

MR, TROSTEW: Do, indeed, nalf-ineh fish migrate

aﬂ
Q
fod
5]
¢

found on sk
MR, TROSEEN: &nd they -- you said before that

v

they have the cepabllity to wove there?

WITNESS (LODYEAR: Yes.

WM, TROJEEN:  Thank you.

Eowo_ﬁzo Geedyearg relative o one of Yaur’eaAKié'
comments, do you think it would pe helpful to have moxe ipforma
rion abont the cepability of these young fish to pigrata.in
foriing Fudgmen e such a8 you expressed on page 5«39 ag éa
the susceptibility of these organisms €0 entralfment? You

wrgw the besic statement that we discussed for 80 lcﬁg about

in rzesponse o the jncreased movtality causeld by eritvainment.

PN

of egys and lagvag. He vere dischsxng what information was

availsbie and what you neads d o nolp you make a judguent.

“f"i:}h

”thﬂ vewurunitment rates and snandzng crops being appre ﬂxablg ioweiw

£,
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Would it help you meke a judgment LZ you had more information
about thai? \ﬁbdut the ability of thesa youRg fish ©O owim
and to move Qbmmt in the xivex?

WITHESS GUODYERR:S Well, say additicnal information

‘would refine iihe estimates, Ves.

%RQ PROSTEN: Yes. Thauk you.

311 xight. How, on Page G, L8 it:txue that
?iéuxe Gued == T G BOTLY, I have the wrong page .

T cpaTRMAN JENSCH: Okay.

MRQHTRﬁﬁ oNs I am talking aboud Pigure 5= on page
Iz AL tyue that this figure taken fiom the Carléom and Melann
Report Reasures she growth of striped bass in‘tha_ﬁﬁdsan
Riv&r of Varying'types'fmr one year.

WTTNESS COOOYERRS Tes.

MR, TROSTEN: Figure 5-5 doesn’t indicate haw‘l@ng

L3
2

any individual fish ¥ nmaing planktonics doag Lu?

&

WITNESS GOODYEAR: One MOMRRT.
(Witnesses conferring.)

WITNESS GCODVERR: Hot ﬁixeaﬁly.

EN
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' MR. TROSTEN: Iz it correct that according to

Figure 5-5 -~ exouse me. Let'me rephrage that question.

Ien't iﬁ'tru@ ﬁhat what Figux& 5-5 showe is that
on the basis of data rﬁllavfwd du ing onz “w t; thera wvers
sone striped bass in the ’planktunic mede for six to eight
waeks,defindng for this purpeée-plamkﬁgn,h modae as b@ ng
fish that were undey a_half ah inch dn length, iSn‘% it trus
that that’s whai that filgure demonstrates?

WITNESS GOODYEAR: Not directly. There's —- if

vou will netice the way the information Ll presented,

there's a mean, & Winin.m, and 2 maximum size. If ¢the maximum

aize ls considered to bs tha older fish, then ﬁh@ lengih of
time from ~~ thera's -~ they are spawvning, the first spawning
Tt the particular iaterval you are lookling at, that l@ngﬁn of
time would be an‘imdaﬁ‘~w vwould be an estimate of the length

of time that it takes for the striped bass to grow to that

Now the nean and the minfimum caen't be used for
that bacauze both of tn@ae @ﬂtava tas can have and o have
cantxib@tiun@ from younger age groups which will be smaller.

Now it takes somathing like 10 weeks for them to reach one

fde

neh In length so thet the six to eight week asbimate,
wharsas I agres in principle, the six to slgbt week sstimate
cannot be gleaned d*zucmﬁy fr@m this diagram. This diagranm

will be more indicative of a ~- up to a 10-wesk plankionic
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mede, although the f£ish begln to leave thelr plavmktonic

mode as they turn frem -- wall, as they start to grow.

vou see, the rate of &n@veaaﬁ in the Xurgth rﬁres markedly.
This is an indlcation in a change iz food habiﬁs,

ME. TROSTEN: Well, it le éaxrecﬁ, jen't it,
Dr. Goodyear, that what thie ie measuring is the catch of
you@g striped bass wiﬁh.plankﬁgn-n@ts and then trawling gear
for ope year and it is measuring the size of tﬁ@ majority of

the {ish that are caught with these gear, this type of gear

in the xiver over the entira length of the river over this

ﬁ?i@d of time, and it is 3aat maaguring the trend of the slze

 of the population., It is not meapuring the size of ipdividual

£igh, isn't that coxrect?
WITNESS GOODYEAR: Mot exactly. If you limlt the

Qbsngatzons to the maximum-sized individuals, I agree with

~you, the mean and the minimum -- ox tha mean, anyway,

xeprea@nts the genezal tx@vd whicn is compua&d Qf geveral

differsnt age groups. The maximum should ccnaist of the oldest

fish and these ara the maximum sizes that were taken during

any partlcular interval.

MR, TROSTEN: Isn't  .the contribution to the
maximum -- isn't that upper liné compmséd ef fish tnat waxe
spavned at d&ffex@nt timaa c@mmencing on May 5th? And at

different places in the rivex?

WITNESS GOODYEAR: At different places.
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MR, TROSTEN: and at diffevent times, right?
WITHESS GOODY¥EAR: Welld, I am sure there is a

variation in tims.

a0,

IR, TROSTEN: W@il; Aid all thé spawning take
place on May %th that year?

WITNESS GOODYEAR: I think you é#@ miﬁsiné - Ehe
answer is no, te that questlon, but X thi@EAy0u=a$a missing
the point, because the maximum slze captu&&d éuzing the study
interval wguld V@p asent the @7dbah *igh p?aannt or shouvld,
go that ~- £o¥ inatanc@,'iﬁ‘y@u Look the whole aallestlgna
it would represent sevaé&l.we@?s of @QWﬂ&ng, -éhé mandmumn
would represent the oldest £isgh; the mean WG&ZdAIwPS@éfnt
a conglomerate of age groups.

MR, TROSTEN: The mazimum wamid4*~ th@ﬁe is ro -
can anyone ©ell how old a fish is; Pr. Goodysar, when the)
catch 1g7

WITNESS GOODYEAR: ZWighin-cextai& é~i§h@ answer is
yes. |

MR, TROSTEN: How do you tall,hpﬁ-old}a £ish
Dr . Goodyear? -

WITNESS GQODYEAR° From ~= fox_lana‘fESh, it

38 qen@rallv done by the st&gu of éevelcpmo

MR, TROSTEN: Those aren ‘t larval fish in the upper

ii dsn't tu@t right?

an -
. CEAIRMAN JENSCH: He 8 giving answer /to your questio
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and thén you go back to the chart. He's probably goling to
tell you ha% you £ind your age from different kinds of fish.
Let him finish, please.

WITHESS GOODYEAR: Of course, the clder £fish can
b@ aced with scale shavings and that soxt of thing.

MR. TROSTEN: Right.

WITNESS GOODY¥EAR: I think miybe we need to make a
distinction about larval, the term larval. As I have uéaﬁ
it hexs, it includes both the yolk sac and the pastwyélk gac
stages. |

MR. TROSTEN: Yas.

WITNESS GOODY¥EAR: And actuelly represents more in
mode of 1ife than it dves & particular age group OF glize
group, although the same -~ this information xépxeﬂ@nts the
game things, just a different way of looking at it.

But that upper line reprﬁaenté 1axvaa'u§ %o the --
say one inch slize class.

MR. TROSTEN: - Do you know how old the larvae
were that campmga that upper line, or are you really saying
that these were larxvae of a certain size?

WITNESS GOODYEAR: They are larvae of a certain
size which should be the oldest larvas present. Since you

know the initiation or the pericd the apawning wes initiatad,

£he length of time bstween the initiation of spawning and the

colLection of that size class should bs an index ox the
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e age of that larvasé.
Wall, vou koow that A€ all the lav

R Y R L2 e g - : T ooy
cbly the same rete asnd have

whather
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do yuu ke

A3 1h wrnld not

H: Is thiﬁ a convenlent place %o

a?
Certainly.
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ﬁﬁk RMAN JENESCR: Please gome Lo order.

The witnesses have resuvaed the stand. Frogeed,

T2
1
=
¥
£
8

n
v

‘before the wibtness. Was there, ¥Mr. Reporter?
THE REPORTER: WNo, there wasn'i.

MR, TEQ&TEE: Dr. Goody2av,is it possible that

“Flsh spawned on ﬁc? 8th escaped the nats set for them in
k)nwuib %fuélm(w()mu

B e e
b

X968 im oxddw (v U T the data gathered

A ?iguxa V=59

WITHESS GOOUYRAR: Yeg. Thev oould have -- there

‘im & possibility that this represents the slightly

bliaged  sample because of net downstipanm traonsporlh so:the oldﬁv

-

Jarvae fyom the ox riginal zpawning wouldn't bg im the .area

Gduting the sawpling and it al@@ p?amu}gﬂumu that the sang 1s

1

P

wot txue for larvas that were spawvned above the Corpwall

~f&x@a such that they wouldn’l == the older larvas wouldn't

‘have been trensported into the Cornwall area from upsiream.

'3

MR. "’RGSTE:Z 7 am afraid I don’t guite understand

vaur anwwewu Could you axplain that. I didn’e

unéerstand -- I asked you whether it is Qmaﬁible.that7

ish spavned on %ay Sth escaped the nets and your answer

ﬁWayry@a, I guess, but then you added scomething else -that’

2 didn e understand.

HITNRESS GOODYEAR: The andwer was Veg.

“w




6384
iet's go on from
. , |l there. It ig txus, ig it not, that the net sizes changad
fi
- pzaw‘e sively during the peviod of sempling in 18887
2 LT
. A , WITHESS GOUDYRAR: Yes.,
. MR, TROSTEN: HNow, doss thig ==
]
ftd
ro MR, Kita"‘“"lmo Mr., Trosten?
! Y )
X
- MR, TROSTEN: I am sovrzy. I thought this was on,
7
A} ’, L1 3 n - -
i 3 Dose this  suggest Lo you thal the MHay 5th fish,
Phat is the fish that vere spawned op May 5th, awg uo longey

WITNESS GOODUEAR: Ho.

L "
O

(oY
U

§ MR, TROSTEN: Well, et m —e loits g’c:jbaékf and
: ‘ g;;~~ever this again. We know that the. net sizes weré being
! chamg 1v} gmgr :ulve'j._j éw:iz&g thisg gpei:iméla i K- 'kiﬁ&'&i- c»*:f‘a_'s‘ifi:ec“a‘:?
R WITNESS GOCDYEAR: This is correct.

MR, TROSTEN: And we Xknow thab oraé reas:m w}

they were changing the nets was basauso, a,hey weis '*w:v *ng

- difficulty with catching the fish, is that csarré&i:’?_‘ﬂ;

f ‘ B | | WITNESS GOODYEAR: That is covrect.
i | . - MR. TROSTEN: And we know that it i@ p‘c‘aégs;kﬁe‘

. o . that the fish were osceping the nets over this pwu,oé of time

<.

ey L -
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which is why they were chaaging the net.éggZ£2 correct?

WEITNESS GOODYERR: Yes.

MRD-TEGS?”'S No%p since we know all that, doss
that suggest ﬁcvyaﬁ that a fish that vas spawned on May Sth
was -- would not be caught on June 30th in the net or might
not be caught on June 30th in the net?

CHAIRMAN JENSCH: While there is a pause, may ¥
add, how did they change the neﬁé? The mash gize chaage,
larger,. smaller? Which was did they change them?

MR, TROSTEN They changed thew to make the mesh

o9

gize larger, My. Chaizman.
MR, EAMMAN: What ave you veading from, Me. Trosten?
Mit, TROSTHEN: The Carlson and McCann Report,

wahle 1 which ig the document fyom which Figure 5-5 was taken.

CHATRMAN JENSCH: Does the witness have that befoxe

WITNESS COODYEAR: I am just 1onking-£b;-i£ tight
ﬁdwo |

CHAIRMBN JESSGE: Maybe he ought to havéﬁtﬁéu haefoze
him. |

They mads the resh size larger, Applicant counsel.
Does that msan the smaller fish would slip through? Is
that the thought? If£ they had difficulty catching them and

they madethe mesh size larger, moxe of them might get away.

MR, TROSTEN: As I wnderstand it, Mr. Chairran, this




’1
R
=

3]

LPr]

4

(&2

8

19

‘ehat the

20 -

" 'ﬂ‘ﬁ'
58

matter OF electivity 48 beyo zd mz, aub Iy ondezgtanding

of it ie that when you have rhe mesh size too small, ¥you

you draw through th

‘ny
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8
fz’
h
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o
=
b
Ei’?
gﬂ.
o
g
O
114
¢

‘fish senss this and they get out 0L The Way. 86 you

(A g 5
sgain. At least, this is the theory that the people !
responsiible ”ﬁr the gear -

The mesh

fish go thyouvgh the ne et and they gat caught in the

fish -~ sweep of the HP??

MR, BROSTEN: That is yiaht.
The oniy problem we have with the

MR, RARMANG

cusstion ig that parts of it you said might not and garty of

it you $d¢& would not. Letfs try to straighten that out.

ﬂii right. I will try to Stralghten

MR. TROSTEN:

fonp.

@:ha'a: out.

po the facts that ¥ have desceibed 8ug§eét to you
1&&&3 fizh spewned on May 5¢ch axe no lsnger collect cd, ware
;$§ i@gger collected im the nets on Juna 30Eh?

om. GEYER: . What was the date of the.ﬁhaage.of-

net size? Rre you raiking about after the dhange cx before

‘the -changs?
MR, TROSIEN: What happened was this, Dr. Geyer.

Thip is refleected in pable 1 of the Carlson and McCann Report,




esk 5  {|.on page 14é. They starked thelr sampling in 1968 on May 12th

{ 6567
' and the Teble 1 ghows the gear and the mesgh that was being

3 s . o - . :
used iR the diffezewt weeks. and if you lock down this

& . ' . . :
table, you see that they were changing in a way back and forth

52

.at~the-haginﬁing and then they began to move €O the larger

6]

gizes as time gces on. Fo¥ exaﬁéie, Juring the week of

.,7 Méy i2¢h t%zauqh May 13, they were vuing mesh 0.20 by

8 0.31 ipches. They ewitched back on the 1&th o the 25th, fixst
o to the gmaller mesh gnd back té the largei.aﬁﬁ back to the

10 : . ia A
smaller and back to the largeX. They oscilated back and forth

| ‘ .
y ‘ﬁ% the following week and then the weak aftex that, they began
‘ 2 | +0 move to the larzgex mesh snd o on. Lt was rind of a

i3 congtantly ghifting thing. The general trend was

{ 14 Il sowards a lavger size mesh.

ii . .15 -yff  pR. GEYER: BPBut the dats of Jnne‘sﬂth; they had
!%’ G 'chaﬁgﬁd then to the larger size?
! o R, TROSTEN: By June 30th, they had changed to
8 a laxger éize° tn fact, they had changed to 2 1§§gez
R “Gize vefore then. They were moving progressively tawaxdé
20 a iarger size met but not steadily.
21 SR DR, GEYER: ‘@hank‘ybu;

CHATRMAM JENSCH: ALl right. Your guestion O

B

o O
8

Dr. Goodyear now is 4o you think yot ean catch the

sh with the larger mesh?

i

fish, that they caught enough £i

25 MR, TROSTEN: Mo, It was &icfezent, Mr. Chairman.
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" on the basis of the facts

- Thevre ig & fia& we BB S

gtarted out with Size 2 mesh,

et me

LEY ORCe MNOIL.
My question to Dr. Goodyear ls, 4o you consider
zepoxied in this table, that figh
that weée spawned @é May S5th ware mé iongexr haing
in the nets on June 30kh? That is —-
WITHESS GOODYEAR: That dossn’t folicw Wy

MR, TROSTEN: Would you explain to wme why it dosen’t

WITHNESS GOODYEAR:

cesgarily related ©o ©

ot
4]

¥

hY

not

malier msgb

vheﬁwaen the =-

MR. “*RO%TWS s - Now, the woek

alveady - using the Size 2 mesh and then the Size 3 mesh.

WITHESS GOODYEAR: They storted oul with Size 2 mesh

MR, TROSTEN: Yes. At the very begianning they

that is ocovzect.

-

WITNESS GOODVEAR: And every interval - svexy

weak they had samples with 5ize 2 mman

Thaﬁ ig go:reeta

MR. TROFIEN: frcepting for the

week of 6-2 to 6-15 when they were using Size 3

pesh a8 well as Size 2 mesh.

WITHESS GCODYEAR: Well, up until they stoppad

using the Size 2 mesh, they had semples each week which
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imeiuded the Size 2 mesh.
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Al of the sizas which conldn’t indicate any corvelation with
5 Il mosh sime, auy great corvelatiom with mesh gizne, Thers i8

6l & gradation of increasing length of fish which im

7 sone cases, the smeller mesh canght fisgh of elthex interncdiate
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G - ‘ MR, TEOSTEN: Are you £inished?
19 , ' WITNESS CDODYEAR: Yes. We eve looking -~ there is 4

' 12 | we are looking principally at the maxicun sige fish. You de

14 MR, PROSTEN: Yes. You arve Tooking :sb whe maxlipum

i3 4 sized £ish being cauaght with that geaxz?

16 ' WITHESS GOODYEAR: Yes. Throughout each weekly

17 | intezval.

8 i MR, TROSTEM: Yes. I undevstand.

19 » fan't i% possible, Dz. Goodyear, that a £ish

2o || that was hatched en_' May 5th could iaav.se grown €0 a - length

29 § such that by June 16th, he escaped the smaller mesh net
' 22 || before it was increased?

23 CUALRMAM JENSCH: Excuse me. Wnile thexe is a pauses
. 4 |l thera some factor here you shouid tell us gbout? ?:shat is

g5 || the force of the movement of the sweep of the net .. -

2w P . 3 L4 - o -, & o
ng that there is ROt 4 yeat SLryng

feds
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which would propal the £ish out of the

.uﬁé@zstanaAthe

won't be caught. I 2uppose one2

a sweep of a fish net, fish ©

way of the an&amia

aﬂ

cabon? 1 em hav Ang greab 4ifficulity in the logies. I don e

echaical £ish dCf*fghjy hut the logile

Qt gaying thab if thewe is a fish swesp going wp the -~

figh net sweep golng uwp the viver, whatever direction, that

Fo RGTES shat some fish from a certain date of spowning

-

don't

C’!:

»

you catch anything, who Enows

what. you ars going o

~  @ish that is supposed Lo be spawned On v

¥R, TROSTEM: Let ne see i I can LIV Lo explaln

this, M¥r. cahipman. 2he problem here that I am trying

to exploze with Dr. Goodyear is what is the age of

+he fish that axe being caught and which aze haing | raflected

in this top iine, figure 5-5.

CHATRMEN SENSCH: fe said you aze ioocking

¥R, TROSTEN: That is zighz. %He is Saying
that that particular 1ine represents rhe growth of the

izh that were gpawned on May 5th, that that is the -~ that

1ipe represents the -= I am SOXXY. this xepxesen@s the growth

of the individual £ish in the river ans what I am trying

to get him to explain is whethex_thexe‘cculd have been

figh that ware gpawmned carly in this pericd which gzew

the early paxrt of sune such that

to a certain gize by, sav¥s

catch, and how can y¥ou gapavate ouk Erom |

Jlme
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when you tgy +o cabeh them in ¢he neis, that they would

egcape the nets becauss there is this foree of water ihat -

‘goas before the nat ag it is being pulled chrough the walter

by the boat so that these f£ish would have grown and would be

muchk larger than -- by the time, say Juae 16 or June 36th
‘gane aiong, becauwse | 2 ey weren't heinyg caught ig thesse

‘nete any longer. That is the point I an foying tg get ab..

T om crying to explore just how large €ish really ave in

the Hudson River as opposed to how large this lipe indicetes

“zh@ average fish, if you will, is that is belng caught

in ¢he Hudson River. Dr. Goodyear ig gaying that be thinks
enough on the basis of these data o now weally how large

-,

whe €ish ere eg they grow in the Hudson River duzing this

3110w
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ﬂ%ﬁlaﬁmh E CH:  Yes, £ understand hig statement.
' ' /

i

I am having éifiieulﬁy o XAk eiahAzq SE Y premise of
youy guestion thaﬁ'tLe swesp of the net will create sucl 2
foﬁ@w that it will sepavate out the May Sth éy&wﬁe& £ish.
T don't see amy'relatiomship between the force of the
of the net and che May 5th sp&wﬂe§‘iishu

There nay be @ther figh excluied or cauvght ov
all kinds of <things ha§pen; but how can YO éay ﬁogét VO
ﬂgrcm that thezeés == there will Ee some May 5th Fish
n@ﬁ_ca&ghﬁ?

MR. TROSTEN: The reason f£or that, M.
Chaizman, 18 that as the fish grow larger, they acguire

a greater swimming capabilitv as DBr. Soodyear explained,

80 that when vou come along with the trawling gear and try

to capture them, they have the capability to sense the
movement of water and move out of the way and they acguire

this capability mar@ and more, we belisve, as they grow

cloer so that the older cones, the oneg that were actually

/spawneﬁ about May Sth;“WQuld'be the ones that_wsald tend

£§ escape wnereas the youn by Qnes, the ones spawned later
g@d were Stlll 06 yuung '- have th¢3 ﬁapabxszy to escdpe;
wmdld be collegted in th@ sampl es and would shcw:ug‘on this
iarger line. That is what,fi am trying to esﬁéb;ish with
Dr,  Gb§ﬁyaar° |

CHAIRMAR JENSCH: Ye

1]

. As I undevstand it,
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the certainty ycé'arp secking in the guestion would seem Lo
require as a_pxedicat@ that you ha?a gome measurement of
the swimming capabiiity cf.the May 5th fish as ~- %o be
available to cenéiﬁex the forcg of the swaeping fish nef,
to see if one capability can resist thaz force of ﬁﬁe nat
bacéﬁse otherwise it seems to me you don’t have thé fLactors
for cextainty that you are seekinq this witness to express,

Now maybe I don’t understand youxr queééiomo

Mén TRDS?EN: Mr., Chairmen, it.iﬁktrue we don'd

have as good an idea a8 we would like to have and nobody

.

does about the swimmiﬁg capability of these fish which is

one of the veal problems that we are exploring in the he@ringo
But we do know'thaﬁ the larger fish are abl@A&o.eécape tﬁe
sweep of the nex, which is why the pecple who are rasponsible
for the ﬁrawling do changs theix Geaxs. That is why they

do i2. That is why Cavlson and MeCann in 1968 when they

were performing these samplings for May through Auvgust

were changing thelr gears because of this fact which is

reflected in the capabllity of these organisms to escape.
CHATRMAN SENSCH: Carlson didn’t measﬁ;ce the

swimming capability of the fish nor the force of the fish

net sweep?

MR. TROSTEN: Well, he measured the force of the --

there are measurements of the velocity of the gear going throth

the water, but, no, they didn't measure the actual capability.
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i an aet aware

of these voung bas

”H&XREFF JENSCH ¢

were lavge

the samcling gear
sempling gear was
in the gize, t

in those twoe gears, you do £ind a signi

o

but it is one

had grown sufficiently large encugh to escaps &

plotied here and which is

tnat grovth ¢

which it

o
&
Qa
u’)
J
-

B

Tga w0 esgape the net,

is not.

don’t mnow of any.  Maybe
ixouse me. Procesd. I am
buk proceed.

2ll us how many May 5th fish cacapad

3
&
®

I wounld like o polnt ont a

enough t¢ have eso aped the sampling gear.

TROSTEN: Yaz, I asked vou that.

o, * - o e ™3 ) Gm - [N v rd £ %
e f@labﬁf& zhange in the magimon size fish

*1icb is continued thyough thm ILbﬁ of the

sampling if there had been & -~ if the Pay fish had grown

then the -- L7 they
he net,
ion of tbe growth curve @hiéﬁ you see
drawn £rom the scale, continvation
curve should have buon VEry. abrapf baca BUSY =

it goes from point &7 to paiut 91
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ovex a three-week period It is abzu",t crve 'o

that the sanpl.-.g gear would apparently have beea inlitiated

within .a time period, if you will,” wihich would include the
May 5th -- or at least earliexlarme; not necessarily May

5th, but larvae or ini-vi &1 , spawned. !mch earzlier.
laThsther. is another point, too. If you lo, at the

| ast collecton.:o.spawn of eggs, and you compare the
3 have got .the 2nd 'of J ne if you lookOt thpast

cllection of eggs nd you |ook at the

the
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| MR. TROSTEN: All right. Under those clyrcum-
stances can y@uvh;'abaalutely certain fhat the maximum length
of the fish in, say, the June 30 catch repregented s fish
hatched on May Sthé Can you be carealn of that?
WITNESS GOODYEAR: HNo.
MR, TROSTEN: All right. Let's go on & minute.

MR, BRIGGS: Corld I ask a gquesgtion just a minut

Yo naveltalk@d about changing nat sizes from,
I believe, a slze two to a siza thr@é; ié %hat right?
WITHESS GOODYEAR: And thenm to a size four,
MR, BRIGGS: and when waa the chaange mads to
size foux?
WITNESS GOODYEAR: The first usg'of gize Lour
in thé June 30th 3amplim§.
MR. BRIGGS: &gd from Jun® 30th on, was siza
four used or were sizez three and four uaed?. |
WITNESS GOODYEAR: Three and four on June 3Cth,
and fégr‘ﬁrcm then oa. o
MR. BRIGGS: Four after June 30th?
WITNESS GOODYEAR: Actually there is only —-- thay
changed sampling gear to tewls after the week of 7-14 to 7-20.
MR. BRIGGS: So thare was a change at‘that time

also?

WITNESS GOODYEAR: Yes,
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‘i3 clearly no longsyr plankt Qnic for this

My, BRKGGS: Thank you.

MR. TROST EN: 211 zight. Dz. Goodysar, I want to
ask y@ulanbﬁh@x queﬁti@n about page H-4Z.
it is vexry likél? that the individual f£ish, individual
striped bass, actualill y raachas the wmag@ whers it“iﬂrci@azly

no longex planktgnia;-and I am d@fi&ing the stage whare it

w3
[
%]

el
Q
&
&
&
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half inch in length.

WITNESS GUORYEAR: Okay.

MR, TROSTEN: In less than slx wesks?

WITNESS GOODYSAR:  Yos.

MR, TROSTEN: Thank you.

D . GOOAyEsar, d@as'Figura 510 on paga 545 --
Flgure 5-10 on 5-45 show that the lazvae 'havé alréady moved
to the ghoal avxeas in June. or that jcax, of those two veaxs,
really?

WITNESS GOOﬁYEAR: We are looking at Tabl@ 5-102

MR. TROSTEN: I beg your pardon. Table 5-10 on

~pége 5-45,

The June, of couvrse, is shown 4or the yasax 1970,
not for the year 19269.

WITNESS GOODYEAR: Yes.

MR. TROSTEN: Tha answer to my qu@étion is yes?

WXTNESS GOODZEAR: ‘Yas. |

MR, TRosTEN: All xight. Does this tablae also show
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that even in May there are more larvas in the sheals

than in eitber the intermediats or the doep waters?
waNESS'GoamygAR; Yes.

MR. TROSTE&; Doesn 't Plgure 5-10 -- Plgure 5-10
now which is on p&gé 5--51, dowsn’t that figure sﬁaw after
the middle of Juﬁ@'tha laxvae avoid the ylanktag nets? By |
that I mean they aren't planktonle any nore?

WITNESS GCODYEAR: Theyv avold the plankbon nsts,
yeé, put -- |

MR, TROSTEN: Does that mesan —-

CHAIRMA& JEQSCR: Wait a minute. Let him answer.

WITNESS CGOODYEAR: That doesn’t necessarily mean
they are not planktonic or pelagic, if you would rather use
that term?

MR. TROSTEN: Let's talk about planktonic for a

menment. IE they aveid the plankton nets, please tell me why

this means that they -- please tell me why. this deesn't nean
that they are no longer plankionic. |

WITNESS GOODYEAR: One nonent.

{(Witnesses ccnf@rring.)v

WITNESS GCODYEAR: This is a matter of semantics

more than anything else. In the term that I consider

planktonic, it means that they are occupying the sams type of
habitat and the same behavioxal characteristics that they had

earlier. But they are more capable of avoiding plankton nats,
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for instance.
MR. TROSTEN: Oh, I ses. We ocught to discuss that
bacause I really don't understand thet tarminology, and

perhaps you can help me on this.

Dossn 't plankbtonic mean that it is -- floats in

the water body with essentially no motive power of ite own, very,
very weak motive pewer of lte own? Isn't that what planktonic

meana?

WITNESS GOODYEAR: This is a comnon descriphion

HR. TROSTEN: And -- but you are <& using that
commor description, you ave using a different description i
when you use the term "planktonic” in thls final envizeonmental
' {

gtatemant?

WITNESS GOODYEAR: Planktonic really refers to a

- e s e

meda of iife.

MR. TROSTEN: _Nwﬁ

CHAYRMAN SENSCH: Let him finish new. Ha's goiag
to explain the whole thing, He's usaed it.

MR, TROSTEN: I juzt want o maks sure he answers
that quastion.

WITNESS GOODYEAR: The planktonlc existence
degcribes a mode of liﬁe which depends upon water currents
for transportation. The -- it doesn’'t necsssarily presuppose

their mobility or size ox for that mastter avoidance of
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gomething. If, for instance, you try o -- with a small

pet to catceh some of the larger zooplankton, these are

34

laxger microcrustaceans as a yuwule such as the larger

§

Daphnia, yeou willlfiad th@y'aré very cag&bI, awinners and
will avoid nets much in the sans wyway ﬁh@s@ fish are avoiding
plankton nets, but lt is a difference in -~ the plankitonic
noda ig referred primarily to a mode of existence rathex
than a particular description about the crganism itseli.

MR, TROSTEN: Are yvou Einished, Dhctox?

WITNESS GOODYEAR: Yas.




6531
a4 _
o 4 MR, “E STEN: L want 20 b2 auyre now -+ QXCUSR me.
@ -
9. Go ahead. Do you want o consule?
: 3 gowmﬁ033“Q eonfarring.}
‘ 4 WITHESR GOODYERAY: Go ahaead,
; 3 MR, TEOSTEN: The way gou juat desceribed the
6 I term "plankitontc,” is that the same definition that you
i intended when you used that word in the senbcnce on DaYS
; 8 540 that raeade, "The juvenils bazs goows slowly at fivetn
@ 9 and remalin plapkeconic ¥or abuut zix o elght waoks®?
0 WITNESS CGOODYEAR: Yas.,

MR, TROSTEN: Whan you usged the -teom “planktonic®

is

Y
iy

13 i that sentence, ’id you inean to dmply thats hhc juvenile
‘ i5 bags yon were desc :r.m ing bhad an avoidence capabllity in a

14 sense of an ability to aveid = net? | -

55 WITNESS GOODYEAR: Would vou revpeat that, please?

96 ME, ‘TROSTEN: ﬂhwa you uged the term “plankionic®

to describe the juvenlle bass in thal sentence, did veu meap

to indlcate that %h@ma bage gaszagg@ﬁ an aveidance capabillity
during that peried of time sufficient that they could avoid
oo || @ plankton net?

WITNESS GOODYEAR: This is the &iz “0 eight wesk

&

pericd that iz zrelated to ih@ix habitat px @fmrayu& or their
behavior, really.  I1& doesn't have anvthing ﬁo,db with the

pldnkten net. Your wxatam&mt Cansznwﬁa whather or not thay

|
X

25 can avold a plankion net hes in a paasi”ﬂ €orm -- mpot in the
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paseive form, the planktonic form, it is true.
MR; TROSTEN: In other worda, as fav as you know,
vou balieove that the juvenile bass during the - during a gix

to oight wesk peried of thelr -- thae inltial six to elght

weak period of their 1ife have a zapability to aveld the
= i A4

‘plankton nat?

PITNESS GOODYEAR: The lattoer pari.

MR, TROSTEN: During the latter part of this peried)
of time?

WITNESS GOODYEAR: Yes.

MR, ?R@STEN: All right., Would you say then thoi

the juvanila bass, dyring the laiter pardi of this six to

eight week peried have s capabillity of motlion &ﬁch that
they can avold other structwres or objects?

WITHESE GOODYEBAR: Yesm.

MR. TROSTEN: All vight. How long ave the
juvenile basg, woald vou say, at the 2nd of %hﬁi$ e GF
this six to elght week pericd which you described as a
planktonlc staga?

WITNESS GOCDYEAR: Something m# the order of oune
and a half inches.

MR. TRO$TEN: Cne and a haif'inéhes long at ﬁhe
end of this six to eight weak per&odf

WITNESS GOODYEAR: Well, &vom one to one ancé &

half icches. The capability of distinguiﬁhing a trangition --
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depend primarily vpen the partioular on

™

£& Jﬂrab}ﬂ ﬁﬂbvt%t iz thare,

B st - 4 & 5 -
othar things of this naturs

MR, THEDETEW: Mo
period of thelr existence,

sxisbsnce, what

5l

tha @m§abii&ty to avolid tha
HWITHESS O OT‘V Y

or sixth wsmﬁ and agadn ig

3

It iz a gradad -- sorbt ©f g

1)

always catch somws of them -
1967 pla

&

collections of larves Live

WK et e
spawning which would indicat
colunn as

MR,

Doas the

o O

"&F{ TROSTEN:

Wit Nk‘u.}ﬁ SOODYEAR:

provided as av@xagw total entize month.

nkton tow  data from

TROSTEN: Excuss
plankton data

sharp drop-off in

Flogure 5-i0 on page 5-5L.

s
o
[7M)

i gy . PO T, T -
gharply a3, say, six wseks o

throughout a peried and would

-

wITOnmEnt &’v mach N

) 3 3 an “ P
how much ig availsble and

w when wonrld vou say during the

& £ I N L ya sl g
thiz six o eight wealh poriod ©f

e R P e v %
radad resgons®. You cen almosi

T ¢ 2 2 [y . Y o
- 11 give vou an exampls. The

i tha last maio

.
o, X
2nd 8Ly woshks arlber .
- o . N ‘
o thaey stayed inths vakaer

for at leaskt tkgt4“&wgrq of tima,

me Just a2 minvkes

z@faxxeé’ﬁm on-‘page 530

the number of plam&:@a coellectad

What was thet refearencs, 5-102

ayg wnforevunatedy

That Wwas & »nean
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MR, TROSTEN: Wonrld weu let me coafsr for a noment,

CHATRMAN JEMSCH: Csréaldnly.

iBoard conferancs. )l

" . . - SR B S
MB, TROSBTEN: Dr. Goodvear, y2ferring again ¢

Figure 5~5, vou indicated a monent ayo that fish, strip

bags, would grow from ong Lo owe and a hald inches at &

end of this six to elght weak peried, is that right? Coxrect™!

WITNESS QOODYEAR: I imdlecated they would st

planktonic and that the -- let ne reflect a BOREnE .

{Wlenasges conferning.)

WITNESS GQGQYEEﬁg Yas, this is trus.

MR. TROSTEN: ALL right, now, if a £ish were
8pawn@§ at the baginning of June, I ask you now to look
Figura 5-5, would it xeach a size -- how lavge would it
according to vour celeoulations aftew gix weaks?

WITNESS GOODYEAK wﬁem was Lt spawned?

MR, TROSTEN: Tha lat of June.

WITNESS GUORYEAR: The lst of June?

should be appreoachimg an inch.

MR, TROSTEN: In other words, right on that line,

-

werrnn




just about on that ldne, the maximum line, wight? look at

g

o

ﬁ

paricd which iz about July l4. Do you sse %7

e N FITE. CRPI e %D yas  Sdmara
. R Can you see it righd orn thadt Lone TnsTer

R ﬁ.;,_ Tl AT iy
AwORN WREE SigGA%

g ‘ S MR, TROSTEN: A1l right.

£ Py - . B mommna TR e mmamd e pesmeras s mened w ol € ey e

4 weekse oid, it wonld ~- and it wers ong and a halli inchos

|
=y . . 2 O < 2 R, 1 2 o s ey e v By e T - o e os B &
7 iong, iook at that idee, It iz juet abouy bhat lengeh, Lsn' i

2o I S W O P T Fevagy e
8 1L, ong and & half -- elabht wesks frow the 1s

Rl

which 18 the 208¢h of July, look at that liee. Isp’t 5%

1@ just about 1.5 inchasg?

-3

’ T Ergragd ST o - aem T o Yony o iy s vv- s ey oy gt g e
‘ FEo 1 B MB. TROSTEN Yo think that corecbovatss youn

3 i point of view on this?

T ICINT W O N 79 NPT YL Y T e amopnuy, § S v 4 . o T P
i4 WITMESS GOOLVEAR: It dogsn'h - i GESERCE, YES.
L T Ty Ay 2 "
15 MR, TROSTEM: A1l xight.
Wowr I Y S 3 im 18 e teen Symirmnd Ty b
1% Now, Dr. Goodyear, you indicate the juvenils basgs

el

17 are subiect tv entrvainuest by the Indian Point Flant for

., . ) . . a .. e, 58 . e E T, e - . s - M.
18 2ix to eight weaks, iz that cormect? I belisve you say that

19 on page 5-40., Yes, you do say that.

-}'aij WITNESS GOORYRAR: Yes.

23 . MR, TROSTEN: How long doass a striped bass

&
YA}
(Y]

ho

ne
ford
ﬁb:v
=3
i
%3

i

o WITNESS GOODYEAR: How long does it take o hatch?

‘ 24 MR, TROSTEN: How long doas it take Yo hatch from

the time 1t is gspawned and fertllized, yas.

R
o
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WITHESS GOODYEAR: Depsanding upon waker temperature

of about a day and 2 half.,

&
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HMR. TROSTEN: Striped base eggs are found mostly

WITNESS GOODYEAR:  That dep :nds upon the location,

if they are apawn@d just upstrsam From the salt waker fwxont.

they qenﬁtﬂily stravify.

MRQ T WS EN“

gener 1?y9 I und&rsto od th@v wers
WITNESS COUDYEAR: Thev are slightly more
danse thanr fresh water and tend ¢o sink when they are

o

far enough upstream when they dom't iwmpinge upon & salt

wedge. However, 1f you will go throvgh the RaL438 Miller

coer .

)
oy
&
2
o
[5:]
it
o
l\-
3
o

data and the Hudson River <Sfishervies investigati

Y

will £find that wheveas upstream from Indisn Point, - £ar encugh
‘upﬁtxéam to get away from the salt wedge, - the edgs do become

nuch move abundant closer to the beottem. As you wmove

dbwnstream, they becoms more abundant up of £ ¢hé botiom in

' the new £ill density.

MR, TROSTEN: After the ©gg hatches and the yol
sac larvee begins to develop, at some point in its ‘1ife stage

it begins %o perxform diurnal vertical migrations. We

discussed that befores, dsn't that‘dérrect?

WITNESS GOODYEAR: This is true.
MR. TROSTEN: Yes, sir. Then doasn't ™ ‘the larvae

-~ and I guess that is the zight term; after several weeks

of pcrfoxmlnq these dlurnal vertical migrations wove to the

e

Fa)
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a total of -

it was hatched?

WITNESS GOODYEAR: After 2 peried of

tine, ves,

It would depend vpon growth rate of the #fish. I would

gugpect meoxe like five weeks.

MR. TROSTEN: VYou think it micht be five although

sl

- - gomewnere betwaen four and £ive? ' =

WITNESS GOCDYEAR: Perhaps longer, ﬁﬁeng £han
thaég Are you saving after yolk éac absorption oy after
hatching? : | o

| MR, TROSTEN: Four weeks after hatching.
WITNESS GOCDYEAR: I would dissgree with ﬁhatn_
MR, TROSTEN: You would disagvee with tﬁat?-

Would vou say it would be closer to five?

>

ITNESS GOODYEAR: It would be clogser to six.

Maybe even longex than that.

(Vl}; MR, TROSTENS Would you tell me -- would vou
{;gggé—to something in the envivonmental peint if there iz
something that indicates that i1t would be more than four,
perhaps more than five or six. '
CHAILRMAN . ;§NSCHz Well, I wondexr if this is
the kinds of review he can do overanight rather than txy
to go through the whole report and find a line or two on

this subject? Could this go to some other time?

Have vou exzmnined it to find if there is any such
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could it?

‘gignificant for that particular organism, isn’t - that correct?

6589

gtatement in there? What has vour sesrch wev eal led?
MR. TROSTEN: I have Ffound nothing that indicates
that end I was under the impression from wmy conversabion

with Dr, 6yea? before that figuve 5-10 was contrary

they are hatoched. I thought that from what Dr. Goodyear

said before that he would agree with me on that.

CHATRMAN -~ JENSCH: I don’t mean to limit the

'1

.1 - P N o < ” )
inquiry, but my only thought is wheﬁh&g the sezdtch could

be undartvaken cl sevhere other than on  ths stand aow.

a3

1R, TROS?EN: .All»rightoj I yéﬂ would ponder
this, Dr. Goodyeal¥, énd iet me know what data cur*”aﬂxu”s
what I have Just said, I would appxeaiate”that;f%
| ‘Woalﬁ'yom?‘

WITNESS GGQDYEERS Ccrta&alzn

MR. TROSTEN: Thank you very much.

i€ a fish of entxain*“l size, that is less thax
one and a half to two imches, were not iﬁ fréntiof an
intake screen at Indian Féﬁnt,- it ocould not be éntrained,
WITNESS:. ‘OQDYEAR° Tﬁigzia.truecA . ;
. OkumiﬂﬂUk’
MR, TROSTENv Therefore, the fact uhat it  couid

swim fast enough to awoid the intake would . not be




@

it

iz

i3

i7

i8

19
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25

you a wrong reference, Mr. Chairman. I referred to figuxe

WITHESS GOODYEAR: This is tyue.

MR. TROSTEN: Theﬁefuieg figure §w6 which
hag to do with watax.veiecity and figure 5-9 whish has to 4
with seasonal abundance of young of the year gtripeﬁ nasg
Q@ul& in no way dgmqnstrate :that the organism just describe
ter be entyained, wourld it?

WITNESS GCODYEAR: Would you repeat that, please:

MR. TROSTEN: My question was comsidering this
srganism which is notv in front of the intake for Indian
Point No. 2, is'it not so  that figure 5-6 and figure 5-9
in no  way d@mcnstraﬁe that. such an organism would be
entrained? Do you agree with éhat?

CHAIRMAN JENSCH: I wonder if we could have
the page references in ordex to follow?

MR. TROSTEN: Certainly, Mr. Chairman. Figure
5-6 is on wpage 5-43 and figure 5-9 1ls on page 5-50.

CHAIR@AN JENSCH: Thank vou.

MR, TROSTEN: I beg vour parden. I have given

5~6 and figuré'ﬁ;Qiand I should have referred  to figure 5-6
and table 5~9, Table 5-% is on paée 5-44, excuse me.
CHAIRMAN JENSCH: Thank you. |
WITNESS GOODYEAR:‘ Would you please repéat the

question again.

MR. TROSTEN: Would vou respeat the guestion, Mr.

£
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Reporter?

{The reporter wead the pendirng guestion,)
 WITHNESS GOODYBAR: Phe answer is ves
MR. TROSTEN: Thank you.

Would you tell me, Dr. Goodyear, the basis on

which you calculated table 5~9 and i you prefer to go back

and copsult your notes and let me kanow that tomorrow morning,

that would be fine uniess you cas tell me right now.

MR, KARMAN: -What page is that?

.Mﬁo TRQﬁTE& Table 5-~9 on page 5-44.

MR. XARMAN: Tabie 59?2

MR, TROSTENW: Yes,

WITNESS COODYEAR: These estimates aré based
upoﬁ the vaiuﬁe‘ thét was neasured paasing thzéth the nets
and assuming that the leégth of time that they were :{
fished is as it waé'&QSGribed in the methods and‘matexialé;

MR, PROSTEN: Thank you.

Dr. Goodyear, if we were able to qbtaiﬁ»inﬁake
conce&trggions of larvae for each week of the yeém_ and

concentrations of the larvae in tha channel at Indiap Point

at differen' i@ptns and at alfferent stations across the

Lchannel, would it not be a more reliable basis for making

an estimate of the nunber of crganisms that would be entrained
in the plant?

CRAIRMAN JENSCHz Hav X hsve tho premise of ﬁhat
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t, Mr. Reporter, please?

fete

quastién, woulid vou rexead
(The reporter resd = the pending yuestion. )
CHAIRMAN JENSCH:E Thank you.
WITNESS GOODYEAR: HMoxe reliablé than —--
MR, TROSTEN: Than the basis we now have.
WITNESS GOODYEAR: Yes.
MR. TROSTEN: Thank vyou.
fow long do vou think it would take o obtain
such data, Dr. Geodyear?
WITNESS GOODYEAR: Well, if the sempling and
the weather were to be favorable, then in a single year,
from sampling such as was done at Coxmwall inm '68, would
prcobably be sufficieﬂﬁo |
MR, TROSTEN: Omé vyear. you think would do itL?
WITNESS GOODYEAR: Yes.
Provided, éf course, if the sanpling was adgquatea
MR. TRQSTEN: Piovide&, of course, that the salt
front was the éamé‘gﬁd_ the(u;ual problems you have when
. you try to run ﬁhese thinga?
WITNESS GOQDYEAR: Yes.ﬁ
MR. TROSTEN: Thank you. On page 5-40,
paragraph 3, yow refer Lo figuye A-5-12. You see where

you make that vefevence?

WITNESS COODYERR: Yes.

MR. TROSTEN: That figure is weferenced in
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6593.

suppoxt of the following sentence: “The eggs and larvae

Grift with the current in a net dJdownstream direciion and

the vicinity of ﬁh@ plant.”

And you cite figure A-5-12, okay?

WITHESS GOODYEAR: Yes,

MR, TROSTEN: Isn't it correct that figure A-5-1]
and A-5-12 and Aw5d13 which appeay on péges A~5~-35 through
A~5-57 show that the bulk of the larvac are above Indian
of the plant®?

Let“s'btaét with A-5-12 which 4is the one'yau.citeé
first. C T | o

WITNESS GOéD?EAR: I think we need some c¢larificH:
tiqn on what the bﬁlk of Eﬂg larvae. i am not sure. juét
exactly what you are driviég at,

MR, TROSTEH: Well, iet”s__ga back and réad your
gentence and then maybe we can figure this out.'uwdw

| MR. KARMA&: What page'is that senfenbe on
again? | |

MR, TROSTEN : Tﬁe sentencé appears ¢n_5540
and I will read},it again and ask vou what you — gxcuse
me, I guess you?é;é——ase tha} WOﬁai»bulk — ?oﬁ‘aid not

uge that word. ' 1°11 read your sentence again. You say,

“The eggs and larvae drift with the ocurrents in a net
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downotream direction and concentrate in she vegion of

1ow salinity, generally in rhe vicinity of the plant.”

All right. Naw.ig it not tyue that figuze
showe that the mean nunber of lanvae; ﬁeaﬂ percent
per mile fox 'tﬁm‘season is abavglﬁﬁdian Point?

WITNESS GOGﬁYEAR: ieg.,
MR, PROSTEN:  What did  you mean when you uged

the term they cencentrate in the region of low salinity

generally in the vicinity of the plant?
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i Eﬁét dcwnsireon arife of eggs and larv‘~ cocouis, 18 it pessible
.C aké _ _
2 rhat what is really being shserxved in the existing data &3
a.smgca5aicn ok &Gwnétream hatches as the water temparatuaie
4 ll rises in the downstream azea.
5 | CHALRMAN JEJSCﬁ: 7o what sentence are you dizecting
¢ i his attention in A~V-61, the second of Sextion B?
7 MR, TROSTEN: I am dirvecting his attemtion ©o the
gl - inst a moment, Mr. Chaizrman.
g ghe second sentence in B, that ie corvect, M.
10 || Chairman.
19 . CHATRMAW JENSCH: Phank vou. I wonder if the
12 || Reporter would vere ead the quesbion?

tThe veporter read the recoxd as reguested.)

13
14 . WITNESS GOODYEAR: It im poss gibia but not
15 likely.
16 MR, TROSTEN: Dr. Goodysar, I would like to go back
17 for a womant to these Figures that I menticned to you hefore,
18 -E%mﬁwll; a-5=12, and A-5-13. I got dosoxbed on A=-B-=12 which is
i9 the one you cvited and which is *he one you Say supports your
20 view that the larvae concentrate in the viginity of Imdian
21 Point and T wanted to ask you to lock at Figuxe A~5-11,
2 .

. 22 Do yvou see that there?

MR. KARMAN: Page A ==

23 .

‘ 24 MR. TROSTEM: Figuve A-3-1l on A-5-55,. Thank you,
25 My . Kerman.

Start May 3ist to June 3rd. You see where
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WITNESS GOODYEAR: Yes.
MR, TROSTENs Now, 4o you ses the peek of the

larvae wup above mile poinkt 50, somewhere between mile point 30

and mile poiakt @0? Do you see that 1az§é builk f laivae

up there and th&n extehdimg all the way up to mile point 1107
| WITHESS GOODYEAR: Yes.
MR, TROSTEN: Let's icok down at Fune 7 <hrough

June 18. Do ymu gee the wuch larger - theve is a peak avound

ol
&
£l
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e
v
b
b}
2]
s
NS
m
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cd
e
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1413
8
&4
%)
]
[51]
L43]
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o

he layge numboers
of iavvae that appesr extending upy te aboul mile.gaiﬁﬁ 807
WiTﬂESS COOBYEAR: Yes.
MR, TROSTEN: HNow, let’s look ﬁawn.at June 14 to
Juné 17. You see how the peak is up about mile point 50

and there are sigaificant numbe -z of them up to aboui mile

point 807

WITNESS GOODYEAR: Yes.

MRk, TROSTEN: You see the one for June 22nd wheore

the peak is below Indian Point ab@ut mile point 36.

There are humpe uvp there mlle ?Olﬁi 50 and mile pomnt 8C.

7inally, do you see tﬁe last graph which ig the

pevcent distribution of all 1935 larvae from the 5 cx v

Study. Do you see where the peak for the year is about mile
point, oh, I would say sbout mile point 48 and the vast

wulk of them extend from about -- frcm a reak of mile point 48
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nozth 6 about mile point 80,

ot a3 o

WITHESS GOUDYEARR: The peal iz about mile point 47,

M2, TROSTEN: Well, it is “ovaﬂ of Indian POLnt,
aonevhare batﬁaen indian Point aad mile pﬂint‘5ﬁ'“m lat's

say ~= all 1 gba It iz siighily north of it, “Aﬁnau‘

Tio yow sez the large aavbars of lagves astending wp €

 mile point 802

WITHESE €0Q DVEAR‘ -Yes.

i

- MR, E@S?qu Wow, do you sonsider that that Figure

@mSali on page A-5-=53 supports youx contention thaﬁ-ﬁha
iﬁi@a& soncentration in the viginity of the plaﬁtf..~
WIMmIEsS CGODDYEAR: Yes.
MR, TROSTEN: Now, let’s look ab Figﬁxa'ﬁe§m£3‘eﬁ
A=5-57 |
CHATRMAN JENSCH: Do you mind if I interrupt
a mmﬁ&nt? |

I wonder just ¢o follow that iast quﬁS&lOn and

- answer, the witness believes that Figuve Abﬁéll d0a9a$uppart

- his theory., Would you tell us how?

WITNESS GOODYEAR: Well ==

@
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copcentration for the -- or the highest abundanca, theze are

CHAIRMAN JENSCH: what are the data that are
gupportive of that?

WITNESS GOODYEER: ~If vou look af the data thain

%)

is presented heve, the earlier distribuiions hav&,higéaﬁ
pxapénd@xancé of young upstream from Indian Poimt. As the
time passes, there is.a net downstrean movement wilth an
incressed concentratlon in the area of the salt ézca“3 Thisz
iz gem@rally'in the area of Indian ?@in%; “Now-lf you look
at the timo and excursion length, 4% wouﬁé'md@@ 20 sbout
nile point éd or 43 oxr 46. You Incorporate in -~ even in

the parcent distribution for all of the 1955 data, the highest

3

really abmnﬁaﬁc@ Q?uimmﬁﬁﬁ ?dbh T Bhan Gﬁh@ﬁﬁ ration, the
highest abundance iz in that asvea. This is truse foco -~ for

instance, the June 14th to Juns i7t¢h. You compare Juns 7th

to the June 1l4th ccllactions, you will notice that the -- at
Indian Point, June 7th is high@ﬁﬁf but thers are an abundance
af)upatxeam fish or fish.ugatgeam. The next wQ&K the upstream
predominance that you see in the precediag diégz&mﬁ ig not
thex@g, That indicates that west of the fish are at Indian
Point-in this case.

So the increased abundance of concentration at
Indian Point seems fairly apparent to me from these dlagrans.

CHAXRMAN JENMSCH: Thank you.

Now you were about to furn %o Figure A-5-13
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-which ig below ..

MR. TROBTEN: I wantd

turp to theva, I want o ask
what ha has 3u 3t said,
CHAIRMAN JENSC

MR, TROSTEN:

WITNESS GOULYEAR:

.
s

JITNESS GUODYEAR:
MR, TROSTEN: -
what the

to Juan 22, vou se

‘t
A

WITNESS GUODIEAR:

MR, TROSTEN:

Pl

Indian Peint is at about aix
WITNESE CGULODYEAR:
MR. TROSTEM:

the larvae ebs@zveﬂ

snkéton, have moved to Indian Peint or below Kndia Point?
In othex words, you have thres ¢lmee the
three twmﬂx the Mumbﬂr of larvee above Ta iam Pdiat; and have

you eobserved where au@*@ 1arv @ have mig a&ed to?

WITNESS CGOORYEARS

Vory wall. Procsead.
L. Gosdyesny, 4o you se¢ the Junz

Ty PO 88

rad for i1f8-minuta aﬁanktam tow?
vou sea the size of the

Wh@ﬁ

Cin ﬁ“%er WOLTAS,

Tndd an Ea%nt‘,

Do those data indicate to you that

fxom Juns 14 ¢ Jumse 17, 36 ) he)

wurn choes

Goodysar a question aboub

tha abun

@

danceg thers

b

for a l0-minuda plankivon tow?

vou look dowd o Juag 20
abunﬁa 1CEE a“@?

Yes.

whe peak a ;xda%c@

RSN

Yes.

1MULréEE§~cnuﬂuLMU

pumbelr , morae than

Much of the lezs that you see
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there is probably dus to mortality of the yolk sac. That's

about the same period that they stop colliecting eggs.

»

MR. TROSTEN: Th&é is the hypothasiz you oiffer
,
WITNESS GOODYEAR: One wmoment.
'l have o choeck thatn B beliesve s0.
MR. TROSTEN: I am sorrv. I 4idn't hesr what
vou said, Dr. Goodyeax.
WITNESS GOODYEAR: T would 1&%@ =~ chzck that.

MR, TROSTEN: ¥You think zbout thadr and lat m

®

ask you another guastion while vou sre thinking about that.

)

Is it not true that'up to asv we have jusi bean
talking about the psak values like 36 for Jung 14 through 17,
and all the psasks that we have basn describlng here above
and below Indian Point? That's what wz have been diécuaéing
up o now, isn’t that dszr@ct? In ceneral we have bgsan.
dascribing the peaks.

WITNESS GQODYEAR: The pezks, yes,

MR. TROSTEN: Yes.

Now do you not agree thet the populstion of the
laxrvae is actuelly described by the area under these lines?

WITNESS GOODYERR: Yes.

MR. TRQSTEN: That's where thé vhole population
is.

WITNESS GOODYEAR: Vaa.
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. MR. TROSTEN: . So that all of the pupulabion
that is described under this line iz above Indian Point
and remding abovae Indlan Polnt thraugh@ut the entire scaszon
as ladicated by this line, is that not truve?
WITHNESS GOCODYZAR: Would vou :e:epéat’ that again,

please?

e

g

MR, TROSTEN: I selid the population of the striped

bass is reflectad not just by the psaks, bug by the arvea

stripad bass is above Indion Folnt from May 31 through the

22nd of June?

EEOER Sy
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figures. The 1955 data im the other dlagrams, I diverted

6503

(Witnesses eonferring.)

‘YJ

WITNESS GCODYEAR: There are -- I nead to check

‘& couple of factors before I commit myseli e an
angwer for that, but there are significant numbers that reanin

epstrean.

MR. TROSTEN: ‘Would vou say that it is the vast

atign thai remains upstrear as indicated

vy
€
-a-i
w
Q
b
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1
D
ks
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¥
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e
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23]
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WITNESS GCGODVEAR: Not without chechking sowne

- T

-

the nunbers so they would reflect relative abuadance in the

area vathery than concentration because the five-nile scgment

f.xo
5'9
o
fe.
e
®

at Enﬂi&n Point has &viot more water in it thaé a £ixv
gegment 100 miles upsizean.

Now, these values in Eigur@’miwiivare not
80 transformed so they are more reflective of a concentration

which then would have %o be corrected through volume and X

would have to chack o make sure.

gul -

MR. PTROSTEN: ALl vight. Why don’t you check that,

 Dr. CGoodyear.

Phen let’s look at Figuxe 2~5-13. HNow, do you

fagtoa ﬁhaﬁ the peaks of =~ zre abovas Indian ?oint ln each of

these figures with the exception of one charact tervized as you

‘334 in the Final Envirzonmental Statement by an uwnusual salt

frontk situastion, that is the week of 6-25 to 7-1. But with

pma
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2 il gistribetion alil appear above Indian Point in the 1967 daxal?
ghglis
3 HIEHEES &Gﬁﬁ# Ho.
, 4 . ¥R, TEOGTES: Would vou show me where besides that
s |I one week, they are at Indian Point or below Indian Polat?
i ] o
| G JETNEEE GOODYEAR: §-d5.
!
; 7 MR, PUOSTEN: Fhat is the one I meant. 6-35 is the
g Il one wheve they ara helow.
g ' WILNEAS CGOOLYBAR: The Twi ==
10 ‘ MR. TROSTEN: That is olose; I agres.
- . §

WITNESS GOODYEAR:s The sanpling stabion ﬁ&ﬁ the
5 Il uppez iimit.

‘ N | MR, TROSEEN: I will aceept that is clos ae;:

NiE WITHESS GOODYZAR: 79 has a peak downst TEam.
MR, TROSTEN: Yes, L guess I would have ©oO agrae

6 with vouw that 7<% is sl&g% iy abova == balow as opposed Lo

§7 above Indian Point.
i How, sucspting the peaks for vhat they are with

10 ong helow Indiany Doxn& or two below Indian Point and one

20 ‘il yhtly above and the "eqt above, will yon 1ooh égwn at the

21 ?be&ﬁomg the mean percenﬁ per mile pex scason. I8 nct the

‘ 22
o =

25

peak slightly above Indian Point?

WITNESS GOODYEAR: Yes.

MR, TROSTEN: Is not the vast bulk of the population

above Indian Point as indicated by that chart auvkijecc to the
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part 19&11* onn, in the Hudson RLW

1 AT

qua&iﬁicaﬁicns - iz that subject to the some gualifications.

WITHNESS GCODYEAR: No.

MR, TROSTEN: 2T 15 Hot? All rgibt. 8o ia thet

&

v

¢ Fisheries Invastiga Lion

ts)

1957 data, the vast bul? of the populaticn is above
;ndiaﬂ Point thxgugnaut +he seasoR, L3 that correct?
WITNESS GOODYEAR: I wowld say no.
¥R. UROSTEN: Tou would say no.

WITHESS GUODYEAR: I most poiat out that the mean

- parcoant pory nile peyr season incivdes astimates befovs f£ish had

drified downstream: in ovher words, if vou look ab the 6-1l
0 6=-17 pariod and you note the pesk during thab Wu%k and
compare it with the peak on the next week. Wow, if you averagey

those two values together foxr & partisular stablon, you CORS U,

with an intermediate but the seme fish have contributed Lo

a hicher peak downgiream sC you «an get & real zood ddea of
. & = x e w

what this meaps if you look at the Juiy 20d information which
indicates falriy low concentrations upstream with highex

concentrations f£rom an intereal of ~- fzon corawall to
5 . X

Peckskill.

How when you avevage that walue in with the cthew

walues, you increase the avexage density of fish at
mile point 80 which is plotted on the moan geycemt pey mile;
Cput, in fact, i cosen’t mean that they e@n*rlbuuc o

“tﬁat they @ida't contribute to the Indlan Point azea. You
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andevstand?

MR, TROSTEN: Well, I shink I. understand, DX,
Soodyear. The problem is that you are - T am afraié you

are begging the questicn. The nypothesis you advence o explaisn

here. That is why we ar ds&e&sgﬂmq shig. I an simply asking
gou that putiing agide your nypothesis which is youy means

of explaining these data g0 that it coniorms Wik v vy Theory

«

that the cxgonism i3 concentrated in the w&elnv*y of the

plant, is 1t not true that throvghont the ssason morae of these
organisme ava above Indian Point and remain ~- thay are
above Indian Point then &re 2t Tndion Point or below Indian

Polnt, significantly more OV GaniISMS?

CHATRMAN JENGCH: Bxcuse we, M&y 1 ask a guestion

'éb?ut your question?

MR. TROSTEM: Yes.

CEALRMAN JENSCH: As I andexsvmma the

fgentleman’a hypothesis asg he described it, theve is

s genexal MOVEment downgtroam.

MR, TROSTEN: ¥Yes, sir.

.

CRAZRMAN JENSCH: 1f you xan 2 lime Ix -om the peak

excluding'thia 6-25 to July 1 peziod,

you would ghow, would you not, that ¢hexe is fzom the peaks
a general moveRsnt downstream as he has projected?

 un. TROSTEN: Yes, siz. I heard Dr. Goodyear
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you tell me how that is so? Haybe
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Yon have that loug, inmg-lihe goingup thera.
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MR, KARMAN: Mo, Twosten, don't argue witl

witness. He sald below an that is his angwer, You @ay

have & diffevent opinion but his answer is below.

MR, TROSTEN: I &m 8Gry , Mz, Xarman. Do

Goaﬁyearg do you see that iong line there that extends frow

'i Aian Poink all the way up &0 mile point 1io? I am

say by imspection that there are more orxganisms balow Indian

Point than abvove i1t? Wouwld that be yovr view of those
data?

WITHESS CGCODYPAR:s Yes.

MR. TROSTEN: ZLeit’s take July 2 thxaughvxuie 8,

- would you say there are more sbove Indian Point or below

indlan Point?

WITNESS GOODYEAR: In this case, it weuld be move
above.
MR. TROSTEN: Z2t's look at July 9 through July 1i5.

"

Would you say there are more above Indien Pointk ox he Low

:‘j

Indzan Point
WITNESS GOODYEAR: i would say belé@.
¥R. TROSTEW: I would say below?
WITNESS GOODYEAR: Yes.

[

MR. TROSTEN: Would you just by inspgcﬁion,wmnld

L

T am not reading this

‘graph vight.
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“Exom that iecanemg bt they still Wavc

‘number,.actually

Cthe same direction?

‘what he 4id say 80 we wa$$

up One move 8&%@&

HTTNESS COODYSAR: Well, vou notice that the last

'3

vnfortunate thay didngﬁ gample further dowr

Pin
[

point ~= L

pe

) 5 e o DD g
a pignificent

he L¢eh@ﬁ a@llecmia&a sye at the lowest -

‘gampling stakion on the viver.

more nileg,

By MOEEe Wi ies

vrue, Dr. Coodyear,or is that a copjecture that you ave making?

Fhat is you were to extend that line,. it would contipuwe in

Do you know that the siope of that cuxve

Same?

would remain the
WITWESS GOCDYEAR: No. Waat ¥ said was -- ECuse
ma. That if you =< .

i JENSCH: Let him go shead and tell us
'hava it glearly.
WITHESS G@ODﬁﬁﬁka Whaﬁ ¥ didg say waﬁ*if'ysu want

g distence and CGMPECE@G 60 Z8T0 tﬂ at -

| you wou;@ £ind uqqi rhe pfeucmmnancm of tﬁ upstream == in

‘uhe v»atre;m @;I@CLlOQ you wexs 1&&10 ing did axzst@we?e not

neaxiy s0 abviaus.
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ME., TROSTEN: Let's logk ai the last summary
. «3

_paragraph, mean percent pey wile par geason. Would you say

that this shows that for the season ths nundars @fvcrganiams
par wile was greatar abovs Indian Point than balow Indlan
Point?

| WITNESS GOODY¥EAR: Yes.

MR, TROSTEN: Thapk you.

CHATRMAN JENSCH: Are you golng to changs from
apother subijeot?

MR. TROSTEN: Yes, sir.

CHAIRMAN JENSCH: Let me ask you,.with sorE Very
capable assistance, I wight say, I have drawn a 1line fxém
sach of the peaks axcluding this one as ¥ recall that you
felt was an vnusual situation between June 25th and July
i, and if you counected the peaks of ¢ach of those other
waekly sections, deas not that show a downward passive
drift which is really what the gantleman has taiked about?
Not the numbers in the ares, 5ut rathar that theve ig a dzift
downstream? ﬁéva you tried that?

MR. TROSTEN: Yas, let's do iﬁ, Mr. Chairman.
L@t;s take the pgak --

CHAIRMAN JENSCH: Hig whole -- the whole pramiss
of your guestioning, ag I understand it, is £he gentleman'’'s
statenent that themwas a pamive downstream dxift. Now it is

that general movemesmt that I undexrstood he was advencing.
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You heve put vour guestioning on the basis of vhere the

numbers are of larvae or whatever these things ave, o

- that you have taken a diffevent factor for your premdse thaa

th@'witnﬁﬁﬁ has established? Have vou not?

MR. TROSTEN: Ves.

Well, I think ¥ have not ftaken -- I have bogn
guestioning hic premise, Mr. Chaldrman, but I will bé pra:s
pared to teke the pesks that are shown on the 195? HRFZ
daéa anpd let's éa&m@ct them and see Lf 1t shows a consistent
movement. From 6-11 o 6~17, ¢the paak is at about mile point
70, i8 that correct?

CHRIRMAN JENSCH: That's what I have,

MR. TRCSTEN: That's what I have. Fr@m.6~l
to 24, the pask ig at mils poink 55; a dovaward direactien.

CHAZRMAN JENSCH: All vighié. Skip ¢o July 2nd.

MR. TROSTEN: Well, ¥ think you reslly have to
conslder them all, Mr. Chairman.

CHAIRMAN JBNSCH: I thought yvou threw out the
June 25th one becanse you gald that was an unusual salindty
siéaati@no and you ought ©o kind of brush thaﬁ ona aside ls

the impression --
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July 25th peak -~ fror the June 23hh peak, eROUsE NG, to

aaveed that this Juna 2 th to July 1 wes an unusual condition

of &almuway as it is very evident that. it is an upusual

R, TROSTEM: HNo, X aldn’e hav & Lhe inpression

that vou should brush it aside, Mr. Chairman. I wag

T@Iﬁ3“ calling at&@,mlam to the fact -~ thiz isn’t critical

CHAIEMBN JENSCH: Ne, no.
MR, TROST PON:  Ib was Just a matter that I was
razlimo a&*@n@i@p morely o the fact that Dr. Goudyaar had

vou ghow & downstroaum
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paak agaiﬂ on Juns 25 through 7-1, and th@a’y@u ahew an
up@tﬁ@am Arife from July 2nd through July 3; and thax you
ghow a -~

CHAXRMRN JENSCH: May I have that? An upsizean
on Jﬁly 2n4?

MR, TROSTEN: Ves, from July 25th -- fxom the

tha July 2nd peak, thers is am upstrean smndency, and thea
thera is a downstream tendsncy on July 3. -
CHATEMAN JENSCH: Wall, you have taken, as I under-

e

gstond ibt, the uvbusual c@v&itign - ¥ understood vou had both

condition. If you took cut the unusual and tried to deal
with uu@ normald , JQk would gxcluds tha t section of J&n@ 25th
of “7lu Asauming for the m@memt that y@u did acc@p& that

amim@ that you wourld @Ycludr the unLuual 5a1inity candition,
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24¢h. to the section fo Waly ?vd @@ July athy would yon sgres

“then that it is a genezal downstream dxire, wouid you now? E

' preceding page.

we finish. ILat's take a lock at this before we gat

and you grew your 3ine from the pa&kﬁ of Juaeg 18%th o Juns

,.

MR. TROSTEN: o, I wounldn't, and ¥ would like
to turn back t@ the bhady of the texi and call the Chalzman's
atrention o the peaks on the 36 data on the lasediately

by

CHAIRMAN JENSCH: I will beglad ¢o do thai whan

L

dlvexted into somz otheyr rad heriing, like they 3@3;
(Laughﬁ@rgﬁ
WITNESS SIMAN-TOV: I plotked here a CUKve in a
vory xough form of what you ara éa ing, wh$ch"m&ama a
mil@ag@ versus time of ths p@ak.@xclmding she tima frem
June 25th, and I guezs iv is just showirg this general trend

of going downstraam with times,  excluding one polint.

‘ MR. TROSTEN: Mr. Siman-Tov, I do not comsider

mya@lf that this shows m@vamﬁnt; I think it shows &bumdancao
The Chairman has asked a qaestian as to Wh@ rhey or 20% thase
peaks all move in the daungirsam Alrection at. th@ same time.
They do neot all move downgtream at the sama:ﬁim@.

7 don't kXnow to what extent the 5ﬁly -~ ¢he Juna
25th p@ék iz or is mnot unusuval. You have cammaat@d that it
is unusual,;&nd i% iz cbvious that the salt fromt iz in a-

somewhat different positica. If you look aﬁfﬁhaggaakg in the
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1966 dats of the Hpdgop River fisherlies investigation, you

° . ’ Iy - S & - 4 " e B - la a4 2.3 2 Ao g v
Lwiil sesn guive clearly that there 16 1o comsliastant AoWnstraan

movemant from the peaks, ook at ﬁﬂﬁ June Sth peak, lvok

at the dune L2th peak, iook at the June 19 peak, and the

Jung 26 and the July 3xd. They do n@h sopsiztently move

mis ls also wrue, I believe, if you look at tha
peaks in the 1955 data, the May 3lgi peak, the Jua@ 7 w@akG
and tha Junas 14 poak, and the Juna 20 penk, Thare is no

CQmﬁiﬁtﬁﬂm erend of the pesks in any of thase.

the vicinity of indien Poing in view of the experience of

A

'66, but if you & clvd@m rhe unuﬁumi sali!xtv c@aditﬁOﬂ for
1967, you W@ﬁld4§g$%@ £hat they waéld g@n@x&lly move Loward
the Indlan Point locatlon?
MR, TROSTEM: ’ Ohy'n@, I WQuldngé, My. Chairman.
WITHES S GGQDY £R°»'X wmulé'xik® t@léakeAa point

.

ﬁ@E@dﬂ@ in cong@mtram

[
ot

hers. The statem ﬁ*'waﬂ. what they
ﬁidn'at indian F@xrt, out that ﬁh@y -~ th@ ~- ag' they drift
into the galt fr@mt or int@ the salt salin@ portion of th@
GatRary, th@y tend o slow down and ¢nna@mux@t@ with a
grester downgtreum movemsnt increasing,

ﬁ@w if you look at the data from —leat'ﬂ take

155, on Flguve A-V-11,
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 to dwift past the saline portion. Toais is -- I ndght point

ti@ﬁs of stripsd bass.

MR. TROSTEN: A-V~117?

WITNESS GOODYEAR: The population does not conbtinud

out also that this is not solsly seen in the Indian Point o

in the Hudsor River data. It iz alzo troe for other popula-

MR, TROSTEN: Dr. Goodyaar., would yvou torm To
Figuze 5~9;‘piéas@?

MR, KARMAN: Pagey

MR, TROSTEN: Page 5-50, thank yew, Mr. Karman.

WITNESS GOODY¥EAR: 5~507

MR, TROSTEN: Yas.

br. G@odyégr, does this show a_gre&ﬁax abundancs
of striped bass larvas above Indian Point ih the Marlboxo
and Cornwall sector in the month of August than im the
Péekskili and Croton sector neay Indien Point?

CHARAXRMAN JENSC&: ;s Indian Polint indicated -~

MR. TROSTEN: M@l@ point 44, Mr. Chalrman.

CHAIRMAN JENSCH: Thank you.

WITNESS:Gbob&EAR: The angwar i3 no, bacause
they are not weight@d fa: availdbie habitat; In other words,
the -peakskiilénd Croton ssctions have a gr@agldéal;more of stpal
area than do any of the oéharao jlb]fﬁiij EL |
MRQATROSTEN: @hgggéﬁéwz the average aumber per

naul that were collected, is that corxect?
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WITNESE GOODYEAR: Thet's corract.

MR, TR‘STEN:' T2 $i wrue that 10 were coilected
were haul in -- at maélﬁmx$ and Croton in Bugust?

WITNESS GOCDYEAR: Yes. |

MR. TROSTEN: And dogs it show thaet somewhat
WOLE ihaﬁ éix éggég;all@ct@d?

WITNESS éopmmzm: Yes.

MR, TROSTEN: In Peckekiliand Croton la Auguet?

WITHESS GOODYEAR: Yes.

MR. TROSTEN: and doss this ghow that in -- ak
mile.p@int 125 and 127, six were also collacked? |

WITNESS GOODYE&R: Yes.

MR, TROSTEN: Thank fou, . é@adyeax;

WE?NESS GQOQYEAR: If vou would turn to Flgure

V-7
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22

23

24

¥R, KARMAN: Page V-46?

GITNESS GOODYEAR: Page V-46.

1€ you look at the relative -- actually table
v-7 would be better becausse it does have the index to
Shoal axea. If you look at the various sectors that
were included»in this. Qiagram, you f£ind tuat the Peehkzkill
and below the area f*an Fegks ?i11  down containg by far

vhe tjr‘g(‘_tmgb proportion of habital,.

WITNESS GOODYEAR: So that the 2
see 'mmst be weighted for that condition vefore you <an
gay that there is & lazgexr — & gxeatéi abundanée upstreamn
than downstream.

Mm. TROSTEN: Did Carlson asd MeCann in their
1966 or 1967 data that ave reported on Figuke A~5-12. and
Fi cure 5-9 on page 5-56 p"oswad o weight éea: in such a
way that you could make that judgment ov did they 'just,
produce an ave rAge" numher pcrﬁ hagQ. as indivated . on
thig -- on this figure 5«97 |

WITNESS. GOODYEAR: They nroduced the avagagé

number per haul, but rhey alsc said that they were "potto be
used for estimates of -- fozr quantitative estinates for
comparigon between sections because the river - the. senpling

could not be guantitative as weil.
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MR, TROSTEN: Do you agree that ,i:azf} son

and MeCann éu.. caanot be t‘us@;d for quantitative st imataess
. < W THESS 00T FRAR S The game -- ;Er:}sr the geine
haul data this is true. |
5 MR, UF nSTEN:  Bub the trawl heul data can be.

o . iy o oy : o e s ' .
@ WITHERS GOODYEARR: The trewl haunl data can de.

7 MR, TROSTEN: And thiz is the figure -that is
8 c;:‘ciii%;_ ined in 5-32
9 i . WITNESS GOODYEARs This is seine haul data in
‘ 0 || 59,
i1 P ME, TROSTEN: Sxcuse me. "Ii’ha"c ig seine haunl dala,
‘ iz I begy your pardoi.
i3 | CHATRMAN JHMSCE: wWhile there 18 a pause, ank I
4 i don‘t mepan to assume the condition of wy question, but I
13 iwﬁi @ - you  ave m":f" q olding the micvophone. Axre yo'gz

16 gc@; ping tived? '{équlcli yon iike to zecess?
ﬁ? | - : MR, ﬁhd@u\? M, Chaixx&iaﬁiﬁ ""Q.gnt*.‘. T av
58-‘ ‘%c cs i';;ﬁ_i,me -~ 31t has been a rather long day wn..h this. group
19 @f witnesses and prim :zr:.;". v De.e Gen&va . AL the . last
2@ ‘ i’&:éesﬁs“?ﬁ-’ixo Trogsten, M. Macbeth and I discussed z,he* "

21 ' @ossibilitgr OFf == 0f c:cizmeg wix,h the Board's pmﬁniésiun;
‘ 22 ‘caliing 2 halt at 6:i09 ofglock & onight. We have 'been
gé | at it ste«aai.ly. since 9:00 this morning and '.:n:, feal 'I}ihavé
. 25 || some duty to see that my witnesses c?.on(“t -

25 i ' CHATRMAN JENSCH: Well, 1 think very fizmly that




[
=

b il

11

12

14
15
16
17
18
19

20

21

22

23

24

at a time when a same group of witnesses have beed undaer

int frog,x iocn that they do bseome @ wausted. The lntexrrogatox

himself gets tived. I think it gets o ba 2 passive

dounstream inefficlency.
{Lauvghtar.)

i don't think we need to shave this thing so

can't

[l

much until 6:00 o’clock. 1 agree that wvou jusi
keep going =- you <can keep gaing as long as the lighis

gtay on, SO if 4his is 3 convenient place o intery wupt,
how do you feel?

You have anatﬁqu further? Were vou ahout to

(s
h
It
@

"3

1]
o4
% .

]

G
o
=3

change to a &
MR, TROSTENS 1 am afrzid there ayxs many things
that T feel I have to talk zo Dr. Goodysar sbout ccmderning
rhe Carlson-McCann data. The only problem I heve, I fully
agree we ought to try to xrun 3¢ resgsonable hours and I am

getting tired, toe. MT. Chairman. Zne problem is I am

becoming concerned over the availability of the S8taff

f=d

witnesses and Mr. Macheth's need o cross-exanine, tco;
cartainly would like ‘to conciude my urQGSmaxaminatiun
as zoon as we counld. Perhaps éould we go a
little bit longer and then recess?

i am willing to 5geak it off now if you want,
Mr. Chairman. |

CHAIRMAN JENSCH: Do you £feel you mlqht
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accomplish more with & few  ninutes® iaformal discussion
with him off the vecoxd B30 when we procesd in  ibhe

mmzn;ng vou may have gesoclved some of the matters that
are the basié of your quesz&o;élv?
A _ § .

MR, TROSTEN: It is possible, Me. Cﬁ&inm&no I
thi n& “that it is fa&iiy gsort of necesgary to go through
this éypa of di&l@gu@ with Dr. Goodyear.

 oHATSMAN JENSCH: I Gon'i want o change

jeur pxaranning at all, but I do think we arve gettlng
very close to 6: 200 o'clock

MR. TROSTEN: why don’t we adjourn, ithen?

CHATRMAN JENECH: The witnasgses, T think, have
a pretty severe test of jumping earpuad in t;e.bﬂskieku
You have vour crosg-examination pretby well '?rey&r&&,

think it is difficule for witnesses o stay on the stand

fogevero

‘Wﬁ wiid exteqa the . same accommodation Co your
witnesses when thef get up here.

At ﬁhis bime, let us vecesy, €O recomvend
ig this zoom maz;gwumaxning-atlgsdﬁ Q’élock.wip

(Whefeupon, at 5:45 p.m., the heaving was-

adjourned, to reconvene at $:00 a.m., B&b@ﬂbeﬁ 6, 1372, }.

et 2Pt
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