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 CﬁAIRMAN JENSCH: Come to order, please.

Whereupon, | | |

| JOHN R. CLARK
resumed fhe stand‘as:a‘witness on behalf of the .Intervenor,
and having been préviédsly duly sworn, was furhter exaﬁined
and testified as follows:

CHAIRMAN JENSCH: Mr. Clark has resumed the stand.

is Applicant ready to proceed?

MR. TROSTEN: Yes, M r. Chairman.

_MR. MACBETH : Mr. Chairman, at the close of the
hearing on Friday, Mr.‘Briggs had put one or two questions
to Mr. Clark about the relation of spawning in the Hudson to
the Atlantic Fishery. |

OQerifhe weekend Mr. Clark has gohe back and re-
viewed that problem, and has ah answer of some length to -
Mr. Brigg'g.quéstioﬁ, which he is prepared to give.

On the other hand, I see ﬁhat Mr. Briggs has not
arrived yet, so perhaps it would be better to defer that.

CHAIRMAN JENSCﬁ: Yes, I think it would.

Mr. Briggs may be a little late today from his
plane arrangements. If we could go ahead with other matters --

MR. MACBETH:‘Certainly. '

I just wanted the Board to be aware that he is

prepared to do that.
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CHAIRMAN JENSCH: - Thank you.

MR. TROSTEN: Mr. Macbeth, before broceeding with
further cross-examination, I wonder if you could tell me of the
availability of these open items from the 10th, .11th and lzth.

Do you have any 1tems that Mr. Clark would
care to glve for the record now? Then we can proceed to
questioning on them?

MR, MACBETH: As You know, I have onlyihad;a
few minutes_with Mr. Clark.

He has in front of him new, a list of the items
and responses te them;, I think we would find.this easier 7
if you and I took it up at the break. We are doing our best
but no one else has been eble to:provide this kind of
items within a day or twe, and we have some, but hot 511

| I would prerer not to take up the time on the
record, 1f I could by readlng over this list and worklng out
the detalls with you. But I would be happy to take it up
during the greak. | |

It looks as if we have,maybe of the 12, we Qent
over, something like 5 or ¢ now, and we are doing our best
to find the rest. This kind of decument search tékes some
time, |

MR. TROSTEﬁ: All right.

I think what'we'ought to do is go over this during

break, because T think with regard to the matters that are
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simply furniéhing feferences or,iists of papers, that could be
deferred.

" What I am particularly anxious, though, while
Mr. Clérk is on tﬁe stand, would be to get the answers to cer-
taip quéstions so that we can conclude his cross-examination -
now and not have to go back to this at another time.

CHAIRMAN JENSCH: Would you prefer to take a few
minutes now,vls'or 20 miﬁutes, and thgn proceed‘after you have
had consulﬁation?

MR. TROSTEN: That might be a good idea,
Mr. Chairman. | |
CHAIRMAN‘JENECH: Very well.
Let us recess to reconvene in this room at 9:25,
: (Recéés.) |

CHATRMAN JENSCH: Please come to order.

‘:Are Qe ready to proceed fﬁrther with the
interroga;ion of Mr. Clark?

"MR. TkoSTEN: Yes.

Mr. Chairman, I thought it would be useful if we fﬂ
could:just rﬁn down the list of open items from the hearing
session for‘January 10. i have discussed this with counsel
for HRFA.

Mr. Clark has many'of‘the answers to these questions
and he will provide them for the record and for everyone's

analysis right now.




10

11

12

13

14

15
16
17
18
19
. 20

21

22
"' 23

24

Ace — Federal Reporters, Inc.

25

8470

CﬁAIRMAN JENSCH: Can you restate the question,
so we will have it in one place?
MR._TROSTEN: Yes, I will run down them item by
item and Mf. Clark can answer them as we go along.
: ‘CROSS—EXAMINATION (Continued)
BY MR. TROSTEN: R

0. The fifst ohe_was an inquiry referred to on page
7840 in which I asked Mr; Clark for a list of pépers he has
published on the subjec£ of the factors which control fish
populations? | |

A 'On that item I have, I think, supplied three for
the record and 1 éssumed that was enough to satisfy the reguest
and Mr. Trosten has agreed.

CHAIRMAN JENSCH: Are you going to enumerate those
for the record? | |

MR. TROSTEN: They are'in the record, Mr. Chairman.

CHAIRMAN JENSCH: All right.

'BY MR, TROSTE&:

0. On transcript 7842, I asked Mr. Clark to provide
me with a copy of tﬁe first volume of Studies of the
Estuarine Dependence of Mérine Fishes, whichvhe has done.

On transcript 7897, I asked Mr. Clark to respond
to the following questions:
"Have the studies of Merriman.land others" --

that he listed on that page or preceding pages --




10
n
12
13
14
| 15
16
17
18
19

20

@ 22
". 23

24

Ace — Federal Reporters, Inc.

25

21

8471

4; *which relate to the Connecticut and
Delaware Ri&er shown that adverse effects have
occurred with respect to those’fishes listed in Table
l as a resulf of power plant operations?"
a I waé ﬁot able to_have access to the transcript over
the weekend, s§ that I éannot provide the answer to that at

this time.

0 bn transéript page 7902; I asked Mr. C%?rk to
make available to me a copy of the Dolphin é%%gggQﬁéport.

He has made this one-page document, one-page
report availéble to me. I am going to reproduce it and
will question Mr. Clark later with respect to it.

"On transcript page 7917, I asked Mr. Clark to submit
his calculations to support his conclusions that fish will be
sﬁept back and forth in front of the plant 20 to 30 times.

| Thié conclusion is expressed in his July 14
testimonyu-

A We do not’ha&e the precise behavioral information
to give an exact célculation. But I have made some fough
approximations.

With a het fresh water outflow:of 12,000 cfs,
the discharge of the‘river averages about 10 percent of the
total river flow of about 100,000 cfs above the brackish area.

This percentage is less below the fresh water area and

getting into the brackish water area where the fresh water
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outflow is aﬁgmented by the salinity induced current to
perﬁaps 20,000 cubic feet per secopd, according to Dr. Lawler's|
reports, and the:efore the net discharge may reach 20 percent
of tﬁe river flow.

Thé Staff's model as reported in the Final
Enviroﬁmental Statemenﬁlshows that the suspended stages
recycle upstream with the bottom flow. At 20 percent of the
river flow beingAdischarged, éach larvae would get 5 passes
in front of thebplant by'virtue of tidal action and with an
approximate 4 to 6 recyclings by transferring between the bot=
tom currents mo#ing_upstream and the surface currents moving
downstream. Each larvae then wou;d have 20 to 30 passes in
front of the plang.

0 Now, Mr. Clark, let me ask you just some
preliminary questions abbut this calculation.

We will retufn to it later when I have had an

‘opportunity to scrutenize it more closely.

Is this a calculation which you haveperformed as

of the time you prepared your July 14 testimony? 1Is this what

'underlay your statement in there that they will pass in front

of the plants 10 to 20 times?
A. Yes.
I did a rather involved analysis back in the
spring using the data on vertical distribution of larvae

which indicated that at any time off Indian Points, on a net
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basis, the proﬁability was .6 that any larvae would be going
upstream and from that basis then I could go ahead and make
some conjectﬁre about the number of times th;t the fish
would recycle. |

They can only,éo upstream with the salinity-induced
currents to.the'poiht where the salinity-induced currents breaks
down. This'depends upén the season, the river outflow and so
forth. But it might occﬁr in ﬁhe'area of the Bear Mountain
Bridge. |

Under those circumstances, the fish would be able
b go upstream ho fafther than:the Bear Mountain Bridge and
then would have t§ return downstream in the surface water
'currents to a certaiﬁ.extent, and then begin the recycling
again. |

| 0 I do notvsee in your October 30 festimony, any

references}to this recycling of larvae in the vicinity of
the plant.

Is this calculation a parﬁ of your estimation of
removals? | |

Is it refiected in your estimation of removals in:

some fashion?

Al NO.
0. All right.
May we go to the next one,_please, which is -- I

will read it:
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-"”Qh tfanécript page 7921, I asked Mr. Clark for
calculations, whether:in final form or not, using Hudson
River striped basévdata which would show that the Lovett

VaMRRa U |
and Panskammera plant s will, of course, heighten the effects.
I was referring"to é paragraph that appeared on page 6 of
Mr. Clark's testimony.
A Loﬁett and_éanskamme&& will heighten the effects
only above naﬁural levels.

At presént,,the effects of those plants on the
populations in the xiver are already included in the data
base, becausevésshﬁing that the effects from thcse two plants
had already feacﬁed an,equilibfium level before the Carlson-
McCann data that I used were taken. - Therefore, they would
not be in addition to the levels shown by Carlson-McCann and
ﬁherefore-I did not calculate those effects.

‘I did calcu;ate’the effects of Roseton and Bowiine°
0. _Let'me ésk you abbut that.

DQ'I ﬁhdefstand from your response that the effects
of»Indian Point 1.a:e also included in the data base of Carlson
and McCann and also in the data base used by you?

" A Fdf the years in which the plant was operating.
0 From the fall of '62 until '68? 1968 when =--

the summer of ‘68 when Carlson-McCann did their last study?

A Some of tnhe effects would be there. But there would

not have been the opportunities to reach equilibrium level.
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Q | What'do you mean by'the last phrase?

Let's be sure we are talking about the same thing.
Carlson—McCann studled the rlver in 1966, 1967 and they
studied the river also in the summer of 1968 up through at
least August.aS' I recall it, of 1968.

| 'Indian Point 2 began operations in October of 1962 -
excuée me.’ Indian.Poiht 1 began opefations in October of
1962. You mentioned a moment ago, I believe,that there had
not been an opportunity_for the plant to reach equilibrium.

Would‘you explaih what you mean by that?

A. B Well, we have these twb levels of effects, the
immediate effect of the kill of larvae in the plant as é
sort of first-order effect. Then there is a positive feedback
loop established with the reduction in breeding population,
which reduces the 1arvaeAeven‘further é@d SO on.

And we expect then on a longer-term basis to reach
some equiiibrium level lower than what would occur at the
instance of kill in the plant.

Q So it isAthe possiblé secondary effect of what
you refer #o as_aipositive feedback loop, which there has not
yet been time to feel?

A There would not héve been, no.

Q. But the impact on the river populations, if any,
of both entrainments and impingement at Indiaﬁ Point 1 would

havebeen felt, since the plant was operating from October of

I
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1962 through and including the period of the summer of 19687
o vﬁ»r Yes.
| .MR. ﬁACBETH: M;. Trosten, may we have it clear
wheh you say the plant was opérating through that period,
you mean it was operating from time to time through that
period?_'
MR. TROSTEN: Yes.

HFMR. MACBETH:vSo there may well have been extensive
periods in the#e when»thé plant was not operating, isn't that
so?

" MR. TROSTEN: There may have been. The record
could be scrutinized. | i

| In fact, the fish protection record would probably

é%gggigaen the plant was actually not operating.

VBut during the period of 1966, '67, for example,
the périod‘Mr. Clark uses for the base for his calculaéion
of impinééﬁents, the plant was operating and it was
operating in '63, '65 and so on. |

THE WITNESS: I can add one more thing‘to'tﬁat, and
that is with the fldw ra;e of the small plant, Indian Point 1,

it is very likely that its effects would be below 15

percent. I am not positive of this, but my recollection is

that its effect, singly, operating on the river, might be
15 percent or less, of the population.

And that is not significant enough an amount to
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enable one £o measure that’amount of variation against the
béckgrounds of error in the data. So that it is not a matter
of great importance in my caléulations.

BY MR. TROSTEN:

Q Well; you say it is not a matter of great
importance. Yqﬁ arrived,for example, at the impingement esti-
mate for Indian Point.Unitsx 1l and 2 by multiplying the
impingement which you believe occurred in 1966 and 1967 by
five? |

A - Yes.

0. .In that sensé, you reflected very clearly in your
éstimate, the amount of impingement which you believe |

occurred in 1966 and 1967 at Indian Point 1?7

A. I was thinking of entrainments when we were'
talking.
0. Now, with regard to --

CHAIRMAN JENSCH: Is there some further comment you

want to give to that?
L You said you were thinking of entrainments’, not
impingements. Does that affect your answer?.

THE WITNESS: When I was thinking of the error
of estimate involved in this, simply pointing out that the
‘mount of error would encompaés that degree of change,at that

I was thinking of entrainment, not thinking about the

ingement..
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612 , ] I\fow, if we are thinking about impingements, I
2 haQe to kind of rethink it. I am not just sure what the point
3 vc.)f youf question is, so I don't know what to think about,
4 e#cept that-tﬁe plant was on -- off and .on during those years
end #1 5 |
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-

BY .MRy TROSTEN:

2 0. one thing we have established is that Indian Point

3 1 was opéning,tﬁg‘the extent the record shows it did open, :9

4|l during that period of time?

5 A Yes.

6 0. Do you happen to know offhand -- if you don't,

71 we can check it out -- what the combined pumping capacity of
égnskaégggﬂfﬂbAU

8 the Lovett and 7a Plants?

9 . No.

10 .0 Now, with regard to Lovett and Danskammera, you

11l mentioned a moment ago that these were included within the
12 data basé for 1966 and 1967. We are still left, however,
13 M;. Clark, with the statement that these would heighten the
14! effects. Now, I'm unclear now what you mean by this. You
151 have indicated that you have not performed any calculations
Dcur
16| with rega;d to the Loyett and Danskammera- plants. Is that
17| correct?
18 A Yes.
19 A 0. As to the effect of these plan£s, either with

20| regard to impingements or as to the effect of these

21 plants with regérd to entrainments. Is that correct?
‘ 22 A Yes.
‘ 23 0. Now, I'm confused now,:because you have said that
24l they will heighten the effects, but also you have said these

Ace ~ Federal Reporters, Inc. .
25l are included within the data base that you used for your
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calculations of mortality or percent removals. And they are
also included, incidentally, in the period of time, 1966-6.7
that you used to caléculate the Indian Point 1 kill." That:is
perhaps irrelevant. But they were opening during that period
of time.

Now, I really don't understand what it means when
you say they will heiéhten the effects.

A, There were no power plants opering on thé river,
and you put In?ian Point Numbers 1 and 2 on line and start
them opening, they would have a certain amount of adverse
effect.

Added on to that would be additional adverse effect
from any other power plants opening on the river. And that
is what I mean by "heightening" the effects. b

0. You mean if there were no power plantsézgﬁéiggiqa
on the r?yer, and you started up Tndian Point 2, and then
you started up Lovett and Banskammera, in that sense, they
would heighten the effects. Is that what you mean?

A Yes.

Q. T understand that. Would you not agree, however,
that since Lovett and Panmskammera and Indian Point 1, we are
eperning at tde time the Carlson-McCann data were collected,
that it would be appropriate to consider them just sort of
part of the environment, if you will, in the sense that

everything else that existed at that time was part of the

Q
3
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LanRa/mme/L

environment, so that Lovett and Banskammera and Indian Point-
1 would not heighten any effects, they are just reflected
in what the environment is or was in 1966 and 1967, and what
it is now?

A Is this in reference to the previoué statement?
Because I didn't say that Indian Point 1 would heighten
the effects. That was Roseton and Bowline and Lovett and

OarnRAmume), )

Danskanmera.

0. I realize that. But Indian Point 1 was é%ﬁggg§Xloy
during a period of iimg that the Lovett and Danskammera
plants were cpening. )

A Right. Indian Point 2 is the only new plant
on line taht we havé been diécussing, other than Roseton and
Bowline.

0. But would you respond to my gquestion, however?
Would you not agree that it would be appropriate to consider
that the Lovett and Damskammera plants and the Indian Point
Plant should be considered just part of the generalr-environ-=. .
ment in which your studies and calculations were made and
which exists now, so that an. appropriate way of looking at
this would be to look at the effect of the Indian Point 2
plant, which may start up?

A I was going onutherassumétioh we had a general
agreement here that we were going to talk about Indian Point

Number 1 and 2 together.
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Q But I'm trying to éxplore this in relation to
what you have said here, and what you testified to this
morning.

“A No, my answer to your question is no, I would
not consider them part of the general environment. It is
just not my way of thinking about environment.

0 Well, I understand what you have said, but is it
not true that the Lovett and Banskammeraz plants were .opering

in 1966 and 19677

A. Yes.

0. And Indian Point:l was opening in.l966 and 19677
A Yes,

0. So the impact of those plants was being felt

during that period of time and it has been felt from that

period of time up until the present time?

A. . Yes.

0 Would you agree with that?

A Yes;

0. ‘ All.right. Let's go on to the next one. On

transcript Page 7937, I asked if you would supply the datat
reférences for the repulsion of marine forms by the 100
parts per million of chlorine. I believe you indicated you
arevgoing to check the récord on that?

A, No, I can do better than that. I can state it was

Sprague and Drury from my notes. And if, when I'm able to

. B
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check that in the original publication, and there is any
difference, if it is different, I will let you know. So,
we can cross that one»off.

| 0 On transcript Page 7970, I asked Mr. Clark --
excuse me, Miss Reporter, would you be arranging that we
can have copies of Mr. Clark's responses to my questions:
as soon as practicablé today, instead of waiting until
tonight, this set of questioné I'm asking him now, as to
the open items from January 10th.

asked you on transcript Page 7970 if I would

review the Kerr Study of 1953 of entrainments of .striped
bass at the Contra Costa plant, and see if you disagreed
with my characterization &6f:-that. I believe you want further
time to analyze that study.

A I didn't have a chance to read the transcript on
that.

0. | All right. Now, I believe you also indicatéd that
you were going to review the later testimony and data on
zooplankton and phytoplankton on Page 7970 to see the
e#tent to which this compared with your earlier testimony.
We will go back and check that page and see if it indicates
that.

A Oh, yes, all right. Fine.

0. Transcript Page 7996, I asked if you would give

me the source of data for your statement that Hudson River
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temperatures reached 68 degreés Fahrenheit in June, I guess
it was.

A. Yes, - that information is from the Carlson and
McCann report, Figure 4.

0. Would you find that for me, please, Mr. Clark?

A It is on Page 9.

0 Of the first volume of the report.

A Right.

Q All right, thank you very much. Now, this, by

the way, the Figure is entitled "Hudson River Water Temperaturg
Measured at Poughkeepsie." 1Is that right?

A. Yes.

Q All righﬁ. And you were relying upon that for your
conclusion with regard to the Hudson River water temperatures
at Indian Point?

A. | Also a figure which --
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CHAIRMAN JENSCH: The question was, did you rely
upon that data.

THE‘WITNESS: I ém sorry. Yes, partly, but in
addition to the temperature data furnished by Dr. Lawler,
which I have a xeroxed copy here, but I don't have it iden-
tified as to page, but it appears to go figure four of some-
thing. Anyway, that is from the environmental supplements
to it, whatever you call it. The big blue book,

BY MR. TROSTEN:

Q So you recall this as a document that was prépared
by Con. Edison, entitled "Figure Four} Equilibrium Surface
Tempexature, River Ambients Temperature, Hudson River Near
Indian Point."

We will look for this later.

A Yes. It is in the supplements to the environmental
report.h‘

Q In the supplements to the environmental report?

A Dr. Lawler's.

Q All right. We will look into that later.

A Those two taken together are ﬁhe(basis.

Q Right. ©Now on transcript page 7998 I asked if you

would review later testimony and then respond to my question
concerning your conclusion that gammarus:willibeiharmed. by’ -’
entrainments at Indian Point 2.

A I have not had a chance to review that yet.
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Q The next question was the one on transcript page
8000<where.-I'asked you.to-providerdata which indicate that
zooplanktdnzor:phytoplankton populations will be harmedlas a
result of entrainments atIIndian Pdint unit 2. .

A The information, the source of infarmation to answe
both of those questiqns appears on pages 538 and 539 of the
final environmental statement related to operation of Shoreham
ruclear power Station. September 1972.

Q Now, this was a study by the Atomic Energy Commissi
regulatory staff of another power plant, the Shoreham plant,
is that correct?

" A Yes, that is. correct.

Q And you were relying on this study by thé AEC staff
with regard to your conclusion that other zooplankton than
gammafus and phytoplankton will be harmed by entrainments at
Indian Point 2. '

A | They have reviewed the literature and come up with
certain conclusions.

Q Now --

P CHAIRMAN.JENSCH: . ‘I:. think theé question was, did you

rely upon that, these ultimate studies? I think Applicant's

counsel asked youy; did you rely upon those studies that: the

staff had undertaken.

THE WITNESS: Partly.
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BY MR. TROSTEN:

Q | Did youirely on some othervstudy partly?

A I have just generally gone through the literature
on this. Some of Michersky's work, some of the{material since
that time, scattered here and there, where people have reviewed
the subject and have gotten the geneféi‘impression thatuthis
is part of the impact'effect,from plants operating in estuarine
situations where there are these forms of micro'crustaceans,
with DeltaﬁTsnandgoperatingfcohditionsvsuchwas«wewhaveaatyIndia
Point.

Q Could: you give me the specific references that you
relied upon? I-really need them if I am going to be able to
cross-examine your conclusion. You have given me this, I will
look at that. But the other references you relied upon.

For example, could you give me the specific
references to Michersky or anything else you relied on?

A {)_Yes, I can supply a number of additional references.

Q Would you do that, because it is necessary for me
to see exactly what you relied upon so I can cross-examine your
conclusion.

Now, fegard to the staff's study of the Shoreham
plant, there is a statement in here that I find sort of
interesting. "The dependence of mortality" -- I am reading
from page 5-39 of the Shoreham statement -- "The dependence

of mortality of acquatic organisms upon both time and- temperatu

n

7€




Ace — Federal Reporters,

10
11
12
13

14

16
17
18
19
20

21

22,

23

24

Inc.

25

is well understood. The Sandy Hook group also studied the
O?ster Creek nuclear plants on Barnegat Bay, New Jersey, but
data from that<plant are even less applicable to Shoreham,
since the temperature rise was 10 degrees F."
| Does that statemént indicate:to-you, Mr.:Clarksi: that]

it is very iﬁportant to study the exact operating conditions
of thefggint with regérd to temperature and by inference,
other operating conditions before you can derive a conclusion
whether particular data are applicable to that plant as far as
mortality to plankton populations are concerned?

Would you like the question read? -

A Yes.

(The reporter read the question as requested.)

CHAIRMAN JENSCH: I wonder if you could'read that
Shoreham statement again? I didn't quite get the Delta T
situation.
| | MR. TROSTEN: I picked a statement out of the staff'
report which reads as follows: "The dependence of mortality
of acquatic organisms upon £ime and temperature is well under-
stood. The Sandy Hook group also studied thg Oyster Creek
nuciear plant on Barnegat Bay, New Jersey, but data from that
plant are even less applicable to’Shoreham, since the temperaty
rise was 10 degrees F."

CHAIRMAN JENSCH: Does that.sentence mean because

the temperature rise was 10 degrees and therefore -- what is

re
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the Delta T gain on Indian Point 2?2
| MR. TROSTEN: Fourteen point five degrees F., Mr.
Chairman.

CHAIRMAN JENSCH: Thank you.

DR. GEYER: On Shoreham?

MR. TROSTEN: The Delta T on the Shoreham plant,
let'scsee. |

THE WITNESS: Nineteen point seven, I believe.

MR. TROSTEN: I will accept that as being accurate,
19.7.

CHAIRMAN JENSCH: I don't want ‘to ‘get into a diss=
cussion of what they did in Shoreham, 5ut just for general

information, dis-that statement in Shoreham imply the lower the

Delta T, the less the effect of the entrainments, but the highe

the Delta T, the greater the effect on entrainﬁents?

MR. TROSTEN: I believe ﬁhe answer to that question
to your qﬁestion is yes, Mr. Chairman. I was asking a some-
what broader question than that. The statement -- the Delta T
is 19.7 degrees at Shoreham.

CHAIRMAN JENSCH: And 10 degrees at --

MR. TROSTEN: It appears, according to this report,
Mr. Chairman, the Delta T at Oyster.Creek is 10 degrees, right.

MR. MACBETH: Could Mr. Trosten be any more précise

about the other conditions in his inference? This clearly

doesn't apply to temperature, this statement, but it is a littl

)

x
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‘ kar 6‘1 unclear to me that the authors were inferring too much more
2 aﬁout other conditions.
3 MR. TROSTEN: For the moment, let's confine it to
._ 4 Delta T. |
5 BY MR. TROSTEN:
6 Q Does that statement by the staff, Mr. Clark, imply

7 to you that it is ver_;lz important in relating data from one

8 plant to another plant to be sure that the Delta T in the two

% plants are similar?

10 Let me expand upon the question somewhat. ~When you

11 are chsidering the impact of entrainments on organisms ﬁhat
12 are actually entrained in the plant?

. 13 . A rYes.

14 | Q By inférence, does that statement indicate to you

15 that it is also very important to consider other operating

16 conditions in the two plants such as time at which the organisms

17 are expos"ed to the temperature and pressure changes when

18 comparing the two plants?

19 A You are asking is it important?®
20 Q Does that statement indicate to you that it is
211l important to consider these differeﬁces?
‘ 22 A Yes.
23 Q Now, you have indicated that you relied upon the

Ace — Federal Reporters, Inc. R . .
25 phytoplankton populations will be harmed at entrainments.

24 Shereham study partly for your conclusion that zooplankton or
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Would you please refer me back to the part of my

text where I said that? I can't seem to find it.

Q

and see..

I will have to look at page 8000 of the transcript




BARTHER
" CR8150
LNL

o

® ’

10
11
12
@ 13
14
E
16
17
18
19
20

21

4'. 22
23

1'. 24
Ace - Federal Reporters, Inc.

25

8492

MR. TROSTEN: Mr. Chairman, I am looking for- the

bortion of Mr. Clark's testimony that dealt with the harm that

would occur to zooplankton and phytoplankton.

THE WITNESS: It is my impression, Mr. Trosten,

" that I didn't give any numbers of quantative values or make

any calculations, and it was a rather general statement abouﬁ
effects on the food chain.

Therefore, your questiéns relating back to the
desirability of various kinds of data and the comparability
of various plants and so forth is really not a very pertinent
question. |

BY.MR. TROSTEN:

Q On the conﬁrary, I think it is quite pertinent,

because I will refer you now to the particular sentence and

paragraph in your July l4th testimony.

A All right.

Q “it is on page 13, you were referring to trophic
effects of operation of the Indian Point plants. You say
"Unfortunately, the loss will bevgreatest for certain
zooplankton species‘that‘make up the primary éietsAof juvenile
striped bass,‘white perch and other Hﬁdson River fish. These
zooplankton have a long generative interval, reproducing only
two or three cycles per year. These include the major items
in striped bass and white perch juvenile diets, Gammarus

and Neomysis.
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that paragraph you read mean? "A high proportion of many

8493

"Once killed, replaceménts of these species requires
considerable time. It is not virtgally instantaneous as it is
for smaller simpler plankton forms."

Do I understand you correctly to have been saying
in your July l4£h téstifmony that there would be substantial
losses in terms of the.populationé of zooplankton species,
particularly Gammarus and Neomysis, as a result of entraipment
in the Indian Point plants?

A Yes, |

CHAIRMAN JENSCH: What does this sentence preceding

species will be killed during the summer when the maximum
adverse effects are present and the synergy is at its highest."

I am trying to get an understanding of your language

"a high proportion of species." I think the question was
would there be substantial -- you mean one and the same; do
you?

Do you mean one and the same in answer to the questio
as to what you expressed on page 13 of ﬁhe July 1l4th testimony?
) THE WITNESS: I am sorry; I'm-having difficulty
following you. | | |
CHAIRMAN JENSCH: The preceding sentence to the
paragraph he read.
THE WITNESS: Yes, sir.

CHAIRMAN JENSCH: Where you say "a high proportion
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of many species will be killed outright." I think the last

number be killed.
THE WITNESS: Yes.
CHAIRMAN JENSCH: Do you mean one and the same?
THE WITNESS: Yes, sir.
CHAIRMAN JENéCH: Thank you.

BY MR. TROSTEN: -

Q Now, returning to my question, I asked you whether

on the Shoreham Study in making this statement that "a high
proportion of many spécies will be.kiiled."
‘Is it not correct that the Shoreham Study shows.

a delta T of substantially higher, 19.7 degrees, versus
14.5 degrees?

A I am sorry, i probably didn't answer appropriately.
On general“zooplanktén, as separate from the Gammarus ang
bNeomysis issue, Nedmysis and Gammarus was covered in.the
preliminary environmental statement by the AEC Staff, and I
relied upon their statements in there, as I remember it, fér
the main conclusion that these two critters would be involved
with Indian Point.
CHAIRMAN JENSCH: That is the preliminary statement

applicable to Indian Point No. 2; is that correct?

THE WITNESS: Yes, sir. The draft environmental

previous question to yYou was something about would a substantial

it is correct that you were relying in part, at least you said,
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statemenﬁ;
»BY MR. TROSTEN:
Q Let ps go on to another aspect
CHAIRMAN JENSCH: Just one thi
for Shoreham. Thésé are the projections
yet been authorized.
MR, TROSTEN; That is correct.

CHAIRMAN JENSCH: I expect unt

8495

of this.
ng about the studies

. The plant has not -

il they get into

actual operation, the delta T on Shoreham will still be

estimates and projections.

MR. MACBETH: Could I clarify
my memory, without that they involve, yo
of>the literature, so that the pages in
are similarly a discussion of Oyster Cre
other plants andg other.delta Ts and}thei

So it is not simply-a.detailed
alone, bué.a discussion of the.problem w
piants. And the Witneés was, as I under
that discuséién, the references to the 1
correct, Mr. Clark?

THE WITNESS: Yes in this way:
plankton kill data ﬁbr a plgnt with a 10
the wintertime, and find a kill of, say,
is in the range of this, then you-can be

what we know that that is the floor down

something? - It is
u know, a discussion
the Shoreham Study

ek, a discussicn of

r effect on zooplanktoni

study of Shoreham
ith examples from other
stand it, relying on

iterature. Is that

if you review some
. degree delta T in

10 percent, which

fairly certain from

there. That in the
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. 1n5 1| summer, with much higher temperatures, at a higher delta T,

21 the effecté would be considerably worse.

3 So that vthe» most conservative estimate of the damage
' 4| would be what wouid happen in the wintertime with the low
| 5| delta T. |
6 CﬁAIRMAN J.ENSCH: Are you implying by your statements
7! that this is common kﬁowledge, that -- you used the term

8| "the microcrustaceans" going to be killed with a delta T 10
9| degrees or higher.
10 | Does éverybody kind of accept that as general
11| information; is that correct?

12 .THE' WITNESS: Yes, sir, to some degree.
‘ 13 MR. MACBETH: What does the "to some degree" mean?
14| Whether peop:le accept it or some of them will be killed?
15 THE WITNESS: That some will be killed. It is a
16| Qquestion of proportion. |

17 CHAIRMAN JENSCH: Thank you.

18 . BY MR. TROSTEN:
19 Q Just one final question on this, Mr. Clark.
20 Do you not égree that the fact that some zooplankton

21| will be killed in going through the plant is not the critical
‘ 22| peint in determining the ecological effect on the pOpulgtions
23 in the river; it has to do with the populations, the effect
‘ 24| of the mortality of these individ-uals in the plant upon the

Ace — Federal Reporters, Inc. . . L. . .
25| overall populations of these individuals in the river.
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A

Do you not agree that that is the critical question?

That is the critical question, yes, sir.

8497
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Q Thank you.

Now with regard to transcript page 8010 I asked
you to providé me with the data on commercial fishing which
you indicate Support your contention that Indian Point is
one of the greatest overwintering areas on thé northeastern
coast, including any comparative data. I think it would be

well if we locked back at the page itself, I think that my

precise question was this:- "Mr. Clark, before we move on

to the next subject, which I would like to cover with you,
which would be impingement, when 'you .provide us with “the data
on the cruise of the research vessel,Dolphin; would you please
also provide us with the data on commercial fishing which Y ou
indicate sﬁpport your contention that the Indian Point ares

1s one of the greatest Overwintering areasnon the northeast
coast, including any comparative data which you are relying on
for that statement?"

A | Yes., On.page v-59 of the Final Environmental
Statement for Indian Point 2, there is a graph chart which
shows the catch in the Hudson in hundreds of pounds of striped
bass showing that the catch in the Hudson has exceaded a
million pounds in certain years. Those are the statistics
that indicate that the Hudson is a great wintering area for

striped bas, because the catches are taken, these fish are

caught Primarily during the upstream migration to the wintering

areas in the fall and the downstream migration from wintering
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spawning areas in the spring.
Now if you look further at these Statistics,

you will find no river in the northeast wherein there are

catches of striped bass anywhere near this amount. The nearest

place to the south would be the Delaware or Cﬁesapeake areas.
But in the northeast only in the Hudson.

Q Mr. Clark; what percentage of this catch in the
.Hudson shown on the vertical axis here on figure 5-14, page
v-59, was caught in the wintertime? Do you -know that?

A No, I do not. I know that it would be'very small
because they are not able to fish in the river when there is
ice on the river and because recently there has been .a
prohibition on the operation of nets, as T remenrber, rfrom some-
where around the 15th of November until the lst of. March,
if I am.right.

Q Now there are indeed then no fishing statistics
in the Huééon River from the beginning of December to, say,
the Ist.of March, perhaps the 15th of March, because of the
érohibition on fishing in the Hudson River at that time.

Is that correct?

A No current statistics. There are statistics
from the time before tbis happened and beforé there was
commerce on the river going way back when the fishermen could

get onto-the ice and cut holes and put nets in. They did that

all winter long.
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. We can go back and check the transcript on this -- when you

' areas.,

e When did the prohibition -- I believe You mentioned

were discussihg the gill netting under the ice, which you
just started to refer to again, I believe'you'indicated the
data from that type of fishing effort was the basis for your

statement that the Hudson was one of the greatest overwinterin

Now it is illegal now to engage in ﬁhatgkindsof
fishing; isn't that correct?
A Yes, to the best of my knowledge, it is illegal.
Q . Do you know when that --
CHAIRMAN JENSCH: Wait a minute,
Did you finish the answer?
THE WITNESS: Yes, to the 'best of my knowledge,
it is illegal.
BY M R, TROSTEN :
Q “ Do you know when that prohibition against fishing
under the ice, the gill net fishing under the ice that you
were describing went into effect?

A I do not.

of this type of fishing?

A The data that reinforce a general conclusion. I

think you would find we all agree that fish are migrating up

g
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into the Hﬁdson in the fall, théy spend the winter there,
épawn and leave the river. And if you catch fish on their -
way up or catach fish on their way down, this indicates
something about the relative size of that population that
are going up there to winter.

Now I will read you something which will reinforée
this. This is from Bénson J. Lossing, "The Hudson, from the
Wilderness to the Sea." -Thé publisher is Vi;tué and Yorston,
New York, page 278: "These fishermen bften find their calling»
almost as profitable in winter as in April and May, when
they draw 'schools' of shad from the deep. They generally
have a 'catch' twice a day when the tide isv'slack,' their
nets being filled when it is ebbing or flowing. They cut
fissures in the ice, at right angles with the direction of the
tidal currents, eight.or ten yeards in length, and about two
feet in width, into which they drop their nets, sink them
with weig££s, and stretching them to the utmost length,
suspend them by sticks that lie across the fissure. Baskets,
ques on hand-sledge and sometimes sledges drawn by a horse,
are used in carrying the 'catch' to land. Lower down thé riven
in the vicinity of.the Palisades, when the strength of the
ice will allow this kind of fishing, bass weighing from
thirty to forty pounds each are frequently caught. These
winter fisheries extend from the'Donder Berg to Piermont, a

distance of about twenty-five miles."

’
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Q What are you reading from?
A Benson J. Lossing, "The Hudson, from the Wilderness

to the Sea."

Q What period of time is he describing?
A Way back.
Q When?
A Last centufy.
Q Is.:that something that occurred in the 19th

century that you relied upon for your statement that the

Indian Point area is the greatest overwintering area in the

11 northeastern coast, one of_the greatest,overwintering areas
12 on the northeast coast?
. 13 A No, it is just part of the storv.
14 Q What is the_otheg partﬂgf“thgﬁstory?. Where -are.
A5 thelstétisticé on which you relied that indicate this is one.
16 of the greatest overwintering areas on the northeast coast?
17 Where areufhe comparative statistics from other rivers,
18 or indeed where are the statistics from the Hudson Riyer that
19 indicate this?
20 A I have explained thaf the best I can. I have élso
21 cited the Dolphin. We went up there on the ship, broke
. A 22 through the ice, put down nets and caught striped bass, lots
23|l ©of them. |
. 24 Q You are referring to the_ three-day cruise, March

ce ~ Federal Reporters, Inc.

25 6 to 8 on the Dolphin?
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A .Right.
Q The data from which are reported on this page I
have; right?
A Right.
Q When striped bass go up into the Hudson River and

overwinter, could they overwinter over a long stretch of:the

river?
A Yes.
Q Now you have not performed a cruise on another

river inthe wintertime similar to the cruise that you performe

on the research vessel Dolphin in March '68, ‘have you, Mr.

Clark?
A No, I have not.
Q Is it possible that if you were to --

MR. TROSTEN: Strike that question.

I believe, Mf. Chairman, that concludes ﬁhé:
listing gf questions that I asked Mr. Clark on January lO.i
We can go back to the normal order now. E |

CHAIRMAN JENSCH: Very wéll. Proceed.

I wonder if we could clarify that‘last questibniff
I think Applicant's counsel said could they overwinter in;;%
long stretch of the river. I wonder if Applicant's counsel
would define the location and length that he had in mind in

his question.

MR. TROSTEN: Yes. I would say 20 to 25 miles,
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Mr. Chairman.
CHAIRMAN JENSCH: Starting where?

MR. TROSTEN: I would say somewhat north of

Indian Point, and eXtending downward in the neighborhood of

20 or 25 miles. That would be my rough definition of it.

CHAIRMAN JENSCH: Very well.

BY MR. TROSTEN:

Q Does that comport with your understanding?

A No. From our trawling in that area I would think

that you don't find them as far as -- let's see, 25 frem 42
is river mile 17. Is that right? You would say then from

river mile 42 to river mile 172

Q Say, froﬁ river mile -- well, from river mile
20 to river mile 45, These are very rough numbers, Mr.‘
Chairman, but I am talking about a stretch of river about 20
to 25 miles somewhat north of Indian Point, extending
downward some 20 or 25 miles.

THE WITNESS: I think from our trawling around up

there, they are more abundant from the Tappan Zee on up to

Indian Point. How much farther from:that, I don't know.

BY MR. TROSTEN:

Q How far south of the Tappan Zee did you trawl?

A I would have to check that. I don't remember the

exact locations down there.

CHAIRMAN JENSCH: Thank you. Will you proceed?
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BY MR, TROSTEN:

Q Mr. Clark, I had intended to go directly into
the questions that Mr. Briggs asked, but since he is not here
now, I think the best thing to do would be to try tp conclude
the questioning on impingement and get that out of the way
and return to Mr. Briggs' guestion later.

CHAIRMAN JENSCH: Do you want to take a few
minuteé' recess?

MR. TRQSTEN: Yes.

CHAiRMAN JENSCH: At this time, let us recess, to
reconvene at 10:30.

(Recess.)

CHAIRMAN JENSCH: Please come to order.

BY MR. TROSTEN: )

Q .Mr. Clark --

CHAIRMAN JENSCH: Excuse me just a moment. I think
some of oﬁf participants aren't here.

Very well, Applicant's counsel, will you proceed.

MR. TROSTEN: Thank you.

BY MR. TROSTEN:

Q Mr. Clark, do you agree that theré may be significan
numbers of Chesapeake Bay fish which enter the Hudson River
to over winter? |

| MR. MACBETH: I could'interject a moment? I have

a feeling we are getting into the area that is covered by the
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2 It just seems to me that if that is so, it might be simpler
. " 3 to have a rather extended answer that Mr. Clark has prepared

|
. 2mil ] answer to Mr. Briggs' question. Do you feel that, Mr. Clark?
4 stated. I just think it would tend to focus the future

5 questioning. I thought we were going to move away from that

; 6 to impingement or some other topic, so we could put this

} 7 question in when Mr. Bfiggs is here.

8 MR. TROSTEN: Right. Wopld you rather wait?

i 9 MR. MACBETH: That seems to be more sensible.

|

1 10 MR. TROSTEN: Fine. Would you defer the answer
11 to my question, then, until Mr. Briggs is her=.

| . 12 THE WITNESS: Certainly.

' 13 BY MR. TROSTEN:
.14 - Q Mr. Clark, I would like to guestion you now with

15 regard to the general condition of the fish which are impinged
]6 at Indiag Point. I would like to explore your views.as to
17 the general physical condition of these fish at the time

18 that they are impinged at the plant. Do you believe that a

19 40 percent reduction in flow rate would reduce the number of
20 fish impinged at the intake screens at Indian Point?
| .
21 A Yes.
\
. 22 CHAIRMAN JENSCH: Could you give the reduction
|
‘ ‘ 23 from what? Or doesn't it make any difference? I don't know.

24 If you go from 100 down to 60, or whether you go from 60 to

|
}Ace—-Federa! Reporteis, Inc. .
| 25 20, does it make a difference? I don't know.




‘ 3mil ]

10
11

12

130

14
15

v | 16
K . 17
18

19

20

21

,‘l' s 22
1'. 23

24

Ace — Federal Reporters, Inc.

25

“reduction ‘in flow would cause a reduction in the number of

8507

MR. TROSTEN: Let me ask it generally first.
THE WITNESS: Yes.
BY Mﬁ. TROSTEN:
Q You agree that a reduction from 140,000 to 84,000
would reduce the number of fish impinged at the intake

screens at Indian Point 2?

A Yes.

Q Is this because more fish would be able £o escape
the flow? |

A No.

Q In your opinion, what would be +the reason that the

fish impinged?
A . The reduction in the volume of water moving into

the plant and the reduction of the flow through the screens

themselves.
Q Does that mean that you are assuming that the number
of fish impinged is gimply directly related to the volume

Qf water that is screened through the plant?

A To the best of my knowledge, tha?'would be the
situation. That is the best I have been able to interpret
from the data I have had tovlook at.

Q Does/that imply that you view the fish which are
being impinged as not having an&.motiﬁe ability? In other_

words, it sounds as if you are treating them as if they were
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plankténic.

A No.

Q Well, if it doesn't imply that, how are you able
tb draw the conclusion that the number of fish impinged is
simply related tto the volume of water that is withdrawn
ihto the plant?

A There is some evidence collected by Con Edison
showing that if you reduce the volume of flow, you reduce
the number of fish impinged. And I haven't attempted to go
beyond that. I haven't attempted to analyze the situation
to any greater depth than that. It is just simply if you
pump "X" thousand gallons, you get one result, and if you
pump less; ybu Qet another. It is related to the volume of
the flow. I don't think, or .at least I den't know.of any. ..
studies which tell us what it is about the volume of flow}
whether it is associated or what property it is about the
volume of flow that would cause the reduction in fish.

Q Now it is correct, isn't it, Mr. Clark, fhat as
you reduce flow, you reduce velocity? The two go hand in hand
isn't that correct?

A Yes.

MR. MACBETH: Excuse me. Is that necessarily true?
I mean for instance, one could simply turn off one of the
pumps entirely, so that less flow, less volume of water would

be going through the plant, but the same velocity through the
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partiéular screens would be maintained.

MR. TROSTEN: I think in consulting with Mr.
Aleuwuas, he advises me the guestion should more properly be
phrased with relation to flow per day. In other words, if
you reduce the volume of water coming into the bay, does that
not mean that you are correspondingly reducing the volume of
water going through the screens in that bay. So I should
ask Mr. Clark the guestion in that context. I think that will
respond to your gquestion, Mr. Macbeth.

CHATIRMAN JENSCH: Is that engineering sitﬁation
within his province? I don't pnderstand it. - Could you give
me a diagram on the board? As I understood Hudscn River
counsel a minﬁte agd, he said if you cut off one pump, it may
not affect the velocity in another pump. .

MR. TROSTEN: I think this is kind of an important
point and I will put up a diagram of the intake screens and
ask Mr. Atrewvas to explain this. Would that be satisfactory?

CHAIRMAN JENSCH: Yes, I think it would be very
helpful.

MR. ALBEBYAS: This 1s a cross-seqtion through one
of the intake bays at Indian Point 1. I will point out some
features to orient you. .This is the wharf here, the pilings

that support the wharf are not shown. It is directly in

front of the intake structure in the river. This is the fixed

screen in front of the intake opening. " The water is moving
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in this ‘direction, it passes through a bar rack, then through
the traveling screen and into the main circulating water pump.
When water is being withdrawn, each pump at Unit 1 and the pumj
at Unit 2 draw through isolated either pairs of bays or
individual bays, each bay is isolated from the bay alongside
it by concrete walls. So that the flow through each screen

is controlled by an inaividual pump. If YOu reduce the volume
of water which this pump withdraws, it reduces the vclume of
water coming through this fixed screen, regardless of what

the pump alongside in another by nfay be doing. So that if

we reduce the flow in this pump from 140,000 down to 84,000
gallons per minute, a 40 percent reduction, we reduce the

volume of water coming through this opening by 40 percent

also.

Since the size of the opening is fixed, the velocity

of waterqthrough that opening is also correspondingly reduced.
It is possible, since there are two main circulating water
pumps at Unit 1, it is possible to cut off one pump cqmpletely,
thereby reducing the total flow to the plant in half, without
changing the velocity through an individual bay or individual
screen. In this guestion we are consideriné the situation
where either one or both of the main circulating pumps has

the flow reduced, and therefore, by reduciﬁg the flow through
a corresponding opening of thaﬁ pump.

CHAIRMAN JENSCH: That is a subject that more

bS
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detailed examination by me -- I would appreciate it. Do yoﬁ
have a pump for each bay, or is there some common pooling
of water after if has come through the separate bays?

MR.-A%EUMAS:C?gi Unit No. 1 there are two main
circulating pﬁmps. Each pump pulls through a'pair}of bays.
Those béys are separate from the fixed screens back to the
traveling screens. Beﬁind the traveling séreens, it becomes
a common well that the pump withdraws from. When the pump 1is
withdrawing -- I am sSOrrye. I+ becomes a Ccommon well for eaéh
one of the main pumps. S0 that when one pump is one, it can
énly pull the water through the two bays frequently in front
of it, it cannot pull through the other pair cf bays wﬁere the
other pump might be located, but not operating. SO each pump
influences its own fixed sc;een_and screen in front of it end
does not influence the bay alongsidé. | |

\ CHAIRMAN JENSCH: That common well applies to one
pump and the other pump has its common well. |

MR. ATEUVAS: That is right.

DR. GEYER: When you reduce flow,.do you cut down
on the discharge of the pump OI turn it off?

MR. MEEUVAS: After the water is.pumped into the
plant on the downstream side of the condensers below the
water box, there is a butterfly valve. By'partially closing
this valve, it withdraws 1less Water from the bay, therefore,

by withdrawing less water through the screen. That can be
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done independently for each pump.

CHAIRMAN :JENSCH: Thank you.

BY MR. TROSTEN:

Q Now, Mr. Clark, as the intake velocity is reduced

DR. GEYER: What is the usual practice?
MR. ATEUVAS: The usual practice when we are operaty
ing the plant at reduced flow, is to partially close the
putterfly valve on all outlets from the condenser, thereby i
‘reducing the flow. i
DR. GEYER: 'And don't to run the pumps?
MR. ALEUVAS: That is right. ‘
DR. GEYER: So the velocity in front of the screens
does reduce when you close the butterfly valve on the discharge.
from the condenser, reduce flow?
MR. .ALEBUvAS: That is right.
N

in front of the screens at Indian Point 1, and the number of

f£ish impinged, down, we will assume --= 1 think you have

agreed as this occurs the number of fish impinged normally

would go down. Is that correct?

A As the flow is reduced, we believe the number of

fish impinged will be reduced.
Q Right., I am asking you to assume O the basis of

goes down,

this explanation by Mr. Aleuwvas thé% as the flow

the velocity goes down.
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Q - So my point is as the intake velocity is reduced,
and as the number of fish impinged goes down, would you say
that those fish that are still impinged, being impinged con the

screen, were weaker swimmers than the fish which were not

impinged?
A No.
0 Well, what feason would you assign for the fact that

there are fish being impinged on the screens, a lesser number‘
of +ng being impinged on the screens as the velocity goes
down than when the velocity is higher? Why are those fish
being impinged on the screens as opposed to the larger number
that are being impinged when the velocity is higher?
A Let me put a sketch on the board and maybe that

will clarify the situation.

(Drawing on blackboard.)

It seems very simple to me that if you have,aléng
the edge of the‘river where the intake structure is logated,
a certain volume of water with a certain number of fish
in the water, and when they are there and when you pump the
plant, pump the water throﬁgh the plant, you are drawing water
in, and depending upon how much of this watér you draw in, you
may get that many fish or you may get the whole amount. It
is simply a fixed density of fish in the water making your
number that are drawn onto the'sqreens directly proportional

to the amount of flow you take through the plant, the number




10
11
12
13
14
15
16
17
18
19
20

21

!" - 22
"’ 23

24

Ace — Federal Reporters, Inc.

25

8514

of cubic feet, with the fish that are contained therein.

Q Now, I take it then that the reason why you have
answered the queétion as you have is that you have not been
able to assign in your own mind ‘a reason why the number of
fish that are impinged on the screens goes down.as the flow
is reduced, i.e., as the velocity is reduced?

Is that the'reason you answered the guestion as
you have?

A This is the answer. There is no reason to go
looking for a more complicated answer when this simple answer
seems to be all that is needed to explain why the vqlume and
the number of fish impinged are related.

Q Well, Mr.Clark, I thought just a few moments ago

~when we were discussing why it was that a 40 percent reduction

in flow, i.e., a 40 percent reduction in velocity, would cause
a reduction in fish impinged on the screens that you said you
had not been able to go beyond the fact that this occurred in

your analysis, you just were not able to assign a reason to

this.
Did you just say that?
A Yes, and I stick with that.
Q But up here you are now assigning a specific reason

to this. You are saying that it is simply a matter of
sucking less fish out of the waier when you reduce flow. That

is a specific reason.
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A If it is, it is. It is an explanation that you asked
for. This is not an analytical process. It is just --

Q Just a priori reasoning?

A Yes, just simple logic.

Q So you have just reasoned there are a certain

number of fish in the water, and when you take less water out,
you get less fish. Is'that correct?

A Yes.

Q Now let me ask you this, Mr. Clark: Is a possible
alternative hypothesis to the one you have advanced that the
fish, that there are certain fish in the water which are
able to swim less fast or less strongly than other fish and
as you reduce the velocity of water coming through the
screens_that,these fish which are less able to swim and have
less endurance, shall we say. than'the other fish, it is they
who are being impinged on the screens. rather than the fish

which are able to swim more strongly, that is, they have more

endurance?
A Yes.
0 Now these fish which have less endurance than the

other fish, do you think they might be tﬁe Qeaker, the
physiologically weaker members of the population of the fish
in the area there?

A I don't know.

Q Do you think they might be?

R
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A - I don't know. I have no way of answering that

guestion.

CHATIRMAN JENSCH: Let me inquire about your questior}.

Are you including the strain of fish and saying
let's knock them off? I thought the question was really
whether the number of fish would be killed and we didn't go
into guestions of whether they are despondent or unhappy O0OYr
poor swimmers?

MR. TROSTEN: Actually I think, Mr. Chairman, the

question we ought to pe addressing here is what is the effect

on the populations of the fish, say, of white perch or striped

bass in the river.

CHAIRMAN JENSCH: Are you saying a poor swimmer is

not a good fish?

MR. TROSTEN: No, I aﬁ saying thelpoor éwimmer
might be a diseased fish, that ig, a fish that is not in as
good physical health as the other fish, and if you were to
actually remove these diseased fish or fish that were not as
physiologically fit as the other fish, that the remaining
population of, say, striped bass in the river might be better,
looking at it from a human point of view, or even from the
biological point of view.

The population might actually be improved.

CEAIRMAN JENSCH: I fhink one of the ordinary

requirements in such interrogation is would you connect it
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up to show that the fish you have been catching or killing
have been analyzed and found to be diseased or poOY swimmers
in some way. réther than speculating. Because he'might come
back and say is he blind, can he see or hear?

I think we go into many speculative possibilities.
T think if you connect it up, give some analysis, fish-by-fish
analysis, Ilthink it wéuld be a predicate . for the guestion.
Otherwise we are guessing quité a bit.

MR. TROSTEN: Would you accept: this, subject to
check, Mr. Chairman?

CHAIRMAN JENSCH: Surely.

MR. TROSTEN: Thank you.

BY MR. TROSTEN:

‘ Q“_ler, Clark, would you answer my guestion? Do

you think that thesé fish whlch have léss enduranéé are'éetuaii
phy31olog1cally less “healthy than the other fish in the

population, that they might be dlseasedJ

A I have no opinion.

Q You have no basis for forming that opinion?

A No.

Q Would you just say it -- you are‘a fishery biologist

just as a matter of your general knowledge, do you think this
might be true? I recognize that you don't have data which
would enable you to form an absolute conclusion on this.

But on the basis of your expertise.

M
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A vou are suggesting that it is already established
that there is a connection between impingement probability
and‘endurance which is not established.

0 No.

A Can we have the guestion read back? -

(The reporter read the question as requested.)
BY MR. TROéTEN:

Q Mr. Clark, earlier in the interrogation you agreed

that as the intake velocity was ‘reduced -- I am sorry.

Earlier in the interrogation you stated that
as the intake velocity is reduced, the number of fish that are
still impinged on the screens, that are being impinged on the‘
screens, would probably be weaker swimmers. Is that correct?

MR}fMAQBE?Hf -I QQnthth}nkfﬁhgt?is in the.. "
transcript at all. " R

MR. TROSTEN: We will have to go back and find out
what you said earlier: -.

| MR. MACBETH: It is one of those possible guestions

where you didn't ask him what was probable. He said‘it was

possible.
BY MR. TROSTEN:
Q Did you say that was possible?

A I accepted your hypothesis as being possible, which
included that statement, I believe.

Q Thank you very much. That is exactly what I
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wanted~to establish.
Now having established that possible hypothesis,
I am asking you'the question might it be true on the basis
of your. general expertise as a fishery biologist that
these fish which are being impinged on the screens are
physiologically weéker than the other fish in the population.
A Yes.
Qv Thank you.
Now is it true;er. Clark, that in many instances
where one organism is fed upon by another that the predator
often catches and consumes the weaker individuals in the prey

populaticon? At a greater rate, that is, than the healthy

individuals?
A Are“you.sgying_that weak is unhealthy?
Q I am saying weak could either be unhealthy or

it could be just not as strond, just did not have as great

a physical capability.

A I don't know.
Q Isn't it true, for example —-
A About weakness.

MR. MACBETH: Perhaps if you broke those two, took
healthy as one case and lack of strength as another, we might
get on.

BY MR. TROSTEN:

Q Let me take a rough analogy I read about, it
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has nothing to do with fish, but this is what I am talking
about. I have heard that wolves and cayotes are véry useful
becéusé they take the diseased members of théanimal
populations, deer populations, for example, and zun them down
and it helps really to kéep the population of the herds
healthier, actually, because they are taking the weaker
members. That is the sort of thiﬁg I am thinking about. So
what I am asking you is this: Would you say in the case
of fish that a predator which is preying on a fish population
would selectively consume the weaker members of a
population rather than the stronger members of #eh population?
MR. MACBETH: Could:we try to and get it whether

by "weak" you mean “unhealthy" fish or you mean simply

BY MR. TROSTEN:

Q I am starting first with physically not as strong.

A No --
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' CﬁAIRMAN JENSCH: Have there been any studies
after the predator.has caught a fish to open up the predator
and look at the fish inside and say now was this catch physical
weak, or was he a diseased fish or blind, or anything like
that, any analysis of the innards of predators of fish?

THE WITNESS: There are a number of studies and
field observations to euggest that among the prey, those thar
are acting peculiar in their behavior, that have pbeen wounded
in some fashion and dlsplay some stress are taken by predators.
But I know of nothing that says that a fish that is weaker
or hie stamina is down would be selected in fevor of any other.

Now there is one set of experiments‘that comes to
mind, and this was on whitefish fry, some experiments that
were done whereby when these whlteflsh fry were stressed at
one minute of high temperature such‘as they would get 1o a
power plant, +hat this stress was recognized immediately by
predator;. -These fry were held in two groups, one control
group and one shocked group. When the one that was
thermally shocked when that group were introduced with the
predators, they 1mmed1ately ate them up. When the other group
was put in, the predators kept swimming aroﬁnd in the tank
and paid no.attention to them. So it is an example of the
stress factor being recognized by the predator.

As I recall this, the research men, the observers,

couldn't see any difference at all between the fish, when

I
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they had been thermally shocked or not. They put them in the

tank and they all looked the same. But the predators recog-

thermally stressed ana not the others. There is an example.
But it is not Weakness, lack of physical strength or stamina
or endurance. It is some .peculiar sort of behavior, that
in this instance was not visible to our eyes, but was
recognizable by the predatory fish.

| BY.MR. TROSTEN:

Q I understand, I think, the difficulfy you are
having in answering my question. - Také_a fish which is diseased.
Do you think that'a predator woﬁld selectively prey upon a
diseased fish?

A . Yeg, if he could recognize the stress nature
éf'ﬁhe fisﬂ'ééuéea 5§ thé'diseasé;‘.Ifttﬁé‘Aiséésé.Qés'igférﬁéi‘
sé that there was no recognizable behavior, ﬁhen I don't, I
wouldn'tufhink.that he would be subject to more predation.
Unless it is reéognizéble as a behaviorial aspect or some
visual sign about fhe fish.

Q Now we have éstablished that there is some
selectivity of predation.

A : Definitely.

Q Bqt‘there are perhaps some complicated factors
associated with this.

A Yes.
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Q . Turning away now from natural predation and turning
to the effect of the power plant upon the populations of
fishes in the river, the Indian Point power plants, dec you thir
it is possible that as the flow is reduced, i.e., as the volume
is reduced through the intake screens, that the Indian Point
plants wouid selectively remove the members of the population
that are diseased?.

A No.

Q Would yéuAtell me the basis, why you feel this
could not occur, in view of what we established before, that
as the flow goes ddwn, you agreed that the number of fish

reduced will go down; you agree that it is possible that

the fish which are keing impinged on the screens as the flow

gqesudowg are the fish which have less endurance, fisgh which ar
weéker? | | | ” |
A Are you sayinglthis?
Q I say you have agreed that this is the case.
A No, I have not agreed that that is the case.
MR. MACBETH: ¥ou agreed it wés possible.
THE WITNESS: Oh, all right. It is possible.
BY MR.TROSTEN: |
Q Now T have asked you the question -- and you have

also agreed back in the testimony, Mr. Clark, that it is
possible that diseased members of the population are poocrer

swimmers, do not swim as well as the healthy members of the

kK
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population.
MR; MACBETH: Could you_identify that in the
testimony? Do you remember that in the record?
fHﬁ WITNESS: No, I don't. If you just want to
say is it theoretically possible that ali of these things
can happen, I can answer yes and we can go On. But 1if you
ask me probably, I will say no in every case.
BY MR. TROSTEN: |
Q | All right. vou would agree it is theoretically
possible that the Indian Point plants are selectively
removing the diseased members of the population oflfishes
in the river. 1Is that correct?
A Sure, it is possible for a codfish to swim from

Newfoundland and get caught in that screen, too, but not

probable.
Q " Would you just answer the question?
A " I did. i said yes.
0 - You agree it is possible. Thank you.

CHAIRMAN JENSCH: Will you connect that up? Because
I had understobd'that a predator has a kind of behavioral
response, but I didn't understand that the same capacity was
shown with ﬁechanical devices at Indién Point to detect a
behavioral difference among fish and reach out and take just
the diseased oi pobr swimmers. I thought it was kind of

an engulfment of everything in front of it.
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MR. TROSTEN: I am not trying to suggest that the

Tndian Point plant selectively picks out the fish,/the way
there is éome evidénce, perhaps, that a predator does. Mr;
Clark describéd some 5f the predator-prey expe;iménts. But

I was attémpting to demonstrate through this line of question-
ing that we.believe there is_évidence -~ I was seeking to
elicit Mr. Clark's agréemgnt to this -- that can cause one
to deduce that-tﬁe Indian Point plants are seleétively
removing.the weaker members‘of the population. This is a
process of deduction you have to go through by analyzing

the behavior of fish populations, analyzing the behaviorvof
the plant, and then drawing a logical conclusion, ﬁhe sort of
logical conclusion that Mr. Clark says he has drawn as to
why the number of fish goes down when you.reduce the flow.

He has his conclusion which he has drawn, we
have ano;her conclusion which we feel is a better conclﬁsion
and a more justifiéble one.

CHAIRMAN JENSCH: My question to you is, will you
connect up ﬁhe selectivifyf of your mechanical devices at
Indian Point to show you are pulling --

MR. TROSTEN: 1In the diseased fish?

CHAIRMAN JENSCH: Of course, if in a collection
that you pick up in a basket, you find one out of 2000 has a
part of a fin missing.or an injﬁry or some disease internally,

I am wondering if you would also be able to connect up that
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that indicatésvthat the mechanical devices of the intake

aré making some selection of diseased fish, even though the
proportion may be one in 200,000 fish, you found one that was
diseased.

MR. TROSTEN: We will offer evidénce, Mr. Chairman,
td connect this line of questioning up having to do with the
selectivity of the Indian Point intake structures.

CHAIRMAN JENSCH: Very well. Thank you.

BY MR. TROSTEN:

Q Mr. Clark, in terms of the probability which a
fish would have of surviving to maturity, wou}d you say that a
fish which was diseased would have a lesser probability of
surviving to maturity than a fish @hich was.not diseased?

A Yes.

‘Q if it were shown tha£ fisﬁ-collected - excuse mne.
strike that.

If it were shown that fish collected at the intake
structure had a higher pefcentage of disease than the popula-
tion as a whole, would this indicate to you that these fish
that were collected at the intake structure would have a
lesser probability of survival than the popﬁlation as a whole?

MR. MACBETH: Could Mr. Trosten indicate what
diseases he has in mind here? If this is going to be
connected, and if there is evidence as to particular diseases,

it seems it would be useful to have those diseases laid out
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to the witneés éo ﬁﬁe answer can be as pointed as possible?
| CHAIRMAN JENSCH: Could you do that? I don't
know what kinds of diseases fish have, pneumonia or cancer?
| - MR. TROSTEN: Paraéites, for example, Mr. Chairman.
CHAIRMAN JENSCH: Well, can yéu givé_us‘éeveral

diseases, andlsay if one has a probability of killing a fish

' sooner than his normal life span, that sort of thing?

MR. TROSTEN: ' Let us try. I was thinking in general
terms éctually of any disease that would prevent a fish from
carrying on normal life functions. But take gill parasites,
as an ekample.

THE WITNESS: I have no opinion on that, Mr.
Trosten.

BY MR.‘TROSTEN:

Q All right, Mr. Clérk.

Mr. Clark, in your analysis of the impact of the
removals Ly impingement at Tndian Point 1 and 2 upon the
populations; did you assume that all of the fish were of equal
health?

| A i didn't consciously assume that, but -- or write
that down, but I would say yes, I would be working within that
framework.
Q Mr. Clark,.what is the fate of a fish that dies from
natural causes in the Hudson River? What happens to him?

MR. MACBETH: What is the natural cause of his

/
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death? 1Is iﬁ‘éaten by other fish, or what?
| ‘MR. TROSTEN: Other than being consumed by another
fish. |
THE WITNESS: If a fish gets diseased and dies,
what will happén to it? |
BY MR, TROSTEN:
o] " Yes, what happens to the body of the fish?
‘MR. MACBETH: I object to this qﬁestion on the
grounds of relevance. What relevance does it have?
MR. TROSTEN: The relevance, Mr. Macbeth, has to do
with the mode of disposing of the fish which are impinged at
Tndian Point and the mode of disposition of fish in the

natural order of things which die in the Hudson River. And

what this contrlbutes -- what we are talking about here, Mr.

Macbeth, ésvyou know, lé therverall ecologlcal and blologlcai
effect of.the impingement at Indian Point. At least I certainl
believe thét that is what you are discussing here, too. We
are talking about not the effect upon the individual fish that
dies on the screens, but the thing that the hearing is about,
what we are all conceqtrating on, is the biological impact

on the overall population of the impingement.that occurs in
the river. That is the relevance of this particular gquestion.
I am comparing what happens in the river and what happens at
Indian Point.

MR. MACBETH: Wait a minute. Are you asking Mr.

Y
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‘ ]- Clark what yéu do with a £ish that you take off the screens?
2 | MR. TROSTEN: No, I am asking him what happens,

3 in his opinion, as & fishery biologist, a person who has

4l studied the Hudson River, to a fish that dies of natural

64| What happens to a fish that is diseased and dies in the

7|l Hudson River in the vicinity of Indian Point, shall we say.

gll That is what I am aéking.

9 CHATRMAN JENSCH: You say a fish that is aiseased

1ol and dies?

11 | MR. TROSTEN: A fish that dies, for example, of a

12 .disease, nct a fiéh eateﬁ by another fish, but & fish,

131l through the natural order of things, dies in the river.
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discussing mortality, it is true you are discussing mortality,

MR. MACBETH: I still fail to see the relevance
of this, whether it goes to the top of the river or the bottom
of the river or decomposes. I fail to see what the relevance
of this is to the inguiry before the Board. We have had
an explanation from Mr. Trosten. Perhaps we could gét a ruling

from the Board, because despite your description that you are

but I don't see anYthing in the explanation that connects

up the dead fish, or what happens to the dead fish -- that is
all you are asking, what happens to them, do they go to the
top or becttom, to anyfhing else we have been talking about.

I really don't think this is relevant.

I object on those grounds.

MR. TROSTEN: I thigk you put;yqur‘finger on the
various things that could happen to it. Why not let the |
witness answer as to what happens to the fish. I am not
concerned --

MR. MACBETH: I object on the grounds of
relevance.

CHAIRMAN JENSCH: I think in view of Applicant's
counsel's statement that he will connect this up, we will have
a chance to reevaluate the situation, because I assume he is
going to show almost on an individual fish by fish analysis
first whether they are diSeasedAand then some connecting up of

what does happen, from your own witnesses, to these fish,
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whether they are eaten by seagulls or whatever else. Another
problem I wonder is what would be the normal life span of, A,
a normal healthy fish, and, B, the life span of a certain
diseased fish, and then the life span of another kind of a
diseased fish. So that we would have quite a population
coverage of not only normal fish, but diseased fish. I assume

you will connect this all up.

Ui

MR. TROSTEN: Mr. Chairman, we have had a tremendou
amount of generalized_testimony in the hearing from Mr. Clark,
for example, about impacts on populations, and impact on the
river, and it has been testimony of the most generalized
sort. And I think that in guestioning a person who draws

conclusion of this sweeping sort on the basis of very

. }a.LI

basis, because he is not.relylng on spe01flc data 1n‘maybe4m;n}
cases, he is relying on general readlng, general feeling, and
general conclusions. As far as the particular guestion that
I am asking, the important issue before the Board is what is
the ecological impact on the populations in the river as a
result of the impingement at Indian Point. It isn't the
question of what happens to the individual fish that is
impinged on the screens. What I am seeking to establish here
with this witness is to compare the ultimate fate of the fish
that are impinged on the'screenévwith the fish that die in

the river to see if from an ecological point of view, the two




.3mil 1 effects might be the same. So - that the result of this might

2 be that the impingements at Indian Point 2 might not be having
‘ 3 a substantially different impact than the death of fish in the
4 river itself. That is the whole reason why I am asking these

5| questions.

6 CHAIRMAN JENSCH: Well, it seems to me that a part

7 of your questioning dépends so much on your previous ques-

8 tioning which doesn't rest upon probable circumstances, Or

9 established facts. You have asked him questions -- well,

10 theoretically don't you think it is possible that something

11 like this could happen. He says, yes, it is possible, but
‘ 12 it is not probable. Sc on the basis of these, what 1 infer
13 are speculative possibilities, you are now asking him, now

141 that you agree you ..migh*_ﬁ "c_.je.t_sqr.ne ‘di’sggs_ed. flsh i.n thg ‘intak.a,'
15| it is a possibility, compare that number o~f diseased fish in
16 your scfegns with the number of diseased fish in the river,

17 and I don't think you have comparable situations.

18 MR. TROSTEN: Mr. Chairman, let me rephrase the

19! question to Mr. Clark.

© 20 CHAIRMAN JENSCH: All right. The question will be
21 considered to be withdrawn. Proceed.
‘ 22 BY MR. TROSTEN:
. | 23 Q Mr. Clark, apart from the fish which are removed
24 for study purposes at Indian Point, once they are taken off

Ace — Federal Reporters, Inc.

25 the screens, what happens to the fish that are impinged which
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are dead, once they are collected off the intake screens?
MR. MACBETH: I think ==
CHAIRMAN JENSCH: Could I have that question read,
please.
(The reporter read the pending question.)
CHAIRMAﬁ_JENSCH: ITs this the revolving screen
or the outer screen? |
MR. TROSTEN: The revolving screen, Mr. Chairman.
CHAIRMAN JENSCH: Have'any studies been made of the

fish impinged or killed on the outer screens?

MR. TROSTEN: No, sir. I am asking him.what happeng

to the fish that are collected off the revolving screens and

which are dead. What happens to them. I am asking Mr.

fc;axk,tq>tell"me:7—_he,hnqwshpepﬁegt;ybwell what happens tc

them. I am just asking him to say what that is.
- MR. MACBETH: Some of them are brought in bags by

Gene Woodbury to the hearings, things of that sort. Mr, Trost
it is the Applicant that knows what happens to those fish;
we haven't offered any testimony on .that point. Until there is
something in the record from the Applicant --

CHAIRMAN JENSCH: Do you have some witness hére
who can establish that evidence?

MR. TROSTEN: Yes. I can say what happens. The
fish that are removed from theséArevolving screens,which are

dead, are returned to the river. Tsn't that true, Mr. Clark?

T
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THE WITNESS: I have seen pictures of piles of
them on a dump someplace.

BY MR. TROSTEN:

Q I am talking about-what is happening under the
standard operating procedures today, Mr. Clark, and you know
perfectly well what 1 am talking about. The fact that your
counsel is objecting s§ furiously to this must indicate there
is some reason you don't want to answer the queétion.

MR. MACBETH: That does not indicate that at all,
Mr{'Chairman. I object to this question because the Applicant
knows the answer to this question; we haven't produced any
évidence on this point. If Applicant wants to come forward

with testimony as to what they do with the fish, we will cross-

that the witness does not wish to answer. I think that is
avtotallx‘inaccurate and uncalled-for discussion from
Applicant's counsel.

MR. TROSTEN: There is evidence in the record, Mr.
Macbeth, as to what happens to -- what is the disposition of
these fish. If you wish --

CHAIRMAN JENSCH: Where is it in the record?
That might answer the whole thing. If it is already in the
record, we won't have to go through it again. Do you have a
man here -~- |

MR, TROSTEN: Yes. Mr, Aleuvas would say what
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MR. ALEUVAS: When we are not using the fish
study purposes, the fish that are taken off the intake
screens, their bodies are still whole, they are intact, and
we take those fish out into the river and dump them into the
river, a safe distance from the plant, so we feel Qe won't
have them immediately fecirculated back onto the screens.

-CHAIRMAN JENSCH: This witness just said he saw
piles of fish in a dump. When did that happen?

MR. ATEDVAS: The original configuration of the
intake at Unit 1 consisted of a sluice coming from the travelind
screens on which the fish were bicked up. This sluice led te

a trash basket, which ig a common structure in a power plant.

,HThe4flsh and Lhe trash whlch 1s plcked up on tho traveling

screens piles up iﬁ a basket, and thlS basket is iifféd““:

out perio@ically, put in a dump truck and disposed of at a
local dump. Shortly after it was released, the fish were piliy
up in the dump, the sluice which carried the fish was

extended back to the river. This sluice then carried the fish
back to the river, rather than staying inside of the plant or
being disposed of at the dump. Because the‘sluice is close

to the intake screens, W€ don't want to release the fish
directly there because on flood tide they could be carried
right back to the screens and We_would count the fish many

times.
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In fact, in the past we are well aware that numbers
reported at the plént consisted of fish being counted several
times, over and over again.

CHAIRMAN JENSCH: Do you tag them so you know that?

MR. ALEUVAS: No, bu£ we physically observed
the fish to go from the sluice directly back onto the screen.
To prevent that now we simply take the fish fafther into the
river, well beyond the influence of the intake, so we are not
recirculating them back to the intéke screens. That is the
disposition of the fish.

CHAIRMAN JENSCH: All right. Upon that predicate,
do you have a question?

MR. TROSTEN: Yes.

BY MR, TROSTEN:

Q You have heard Mr. testify with regard

to what happens to the fish that are dead which are collected
off the intake screens, i.e., they are returned to the

river --

CHATRMAN JENSCH: Let me ask the witness something
on that: Do you extend the sluice way farther out into the
riVer?

MR. AEEOVAS: We had been using the extended
sluice until we realized we were recirculating dead fish

back into the intake. We don't use that now. The sluice

is still there to conduct the water away, but we are
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intercepting the fish for study purposes, and when we aren't
studying them, we collect them anyway, and take them out into
the river some aistance away from the influenée of the intake
and release the fish into the river.

CHAIRMAN JENSCH: Just as a matter of numbers,
how long do you run.the boats out? Do you dump every hour or
what?

MR. AEEWVAS: It would depend. Normally T would.
say most of the months of the year.we would probably only
take fish out once a week and that would be something less

than a garbage can full. In the summertime, we do it every

. day, simply because the smell gets bad.

CHATIRMAN JENSCH: Do you have records showiny the

. number of boat.ziizz/iizégzﬁe_for:that?

MR. AEEUVAS: No, we never kept track of that.

o CHAIRMAN JENSCH: Do you have records showing the
number of baSke;éégili;§ﬁ22¥e out into the river. '

MR. X’AS: We only have records of the number of
fish we collected at the plant. Many of these fish, a good de
of them, have gone for study purposes and therefore they weren
duﬁped into the river, we dispose of them‘as study fish as
directed by the New York State Conservation Department.

CHAIRMAN JENSCH: When did the program of studying

the fish start? __

MR. LLEUVAS: Well, it was never clearly defined
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when the study started. I can't give you a specific date.
Con Edison's involvement began in April, 1970.

CHAIRMAN JENSCH: You started in 1970.

MR. gééé%ééézzgiat is correct. Fish were counted
prior to that, but it wasn't a, I would say a formally
constituted study at the time those were being counted.

CHAIRMAN JEﬁSCH: Well, you have records about your
study of fish and how many, what the percentage>is of the fish
that are taken out for study compared with the number of
fish dumped back into the river?

MR. %ﬂeﬁg%)we have not segragated. . The
method of disposition of the fish has changed over the course
of the study.

CHAIRMAN JENSCH: What disposition -~ first you
dumped them in a dump pile someplace. And then you put

others in the river. What other changes have you had?
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MR. TROSTEN: Mr. Chairman, the practice of dumping
fish in the dump, which was a practice that was discontinued,
as Mr. - s said --

CHATRMAN JENSCH: When?

' MR. TROSTEN: When was that praéfice discontinued,
20000 |
Mr. gg%éegs?

MR, ALEUVAS: I cannot give the exact date, but prion
to 1965,

CHAIRMAN JENSCH: The reason I asked, is you said
the method of dispositon of the fish had changed. What steps

or what different kinds of disposition did you have of the

MR. BEECVAS: For a while, we were taking the fish
we con81ac1ed as study fish, and disposing them in the river,
bY Puttlnq them xlwelqhted burlao aéks::?Thié Qés £o iﬁéﬁié"
they didn't come back into the intake screens, the burlap
would breék down, and the fish would be released to the river
and be decomposed.

The New'York State Department did not approve of
that method, and they required us to dump the fish.whole, into
the river with no container around them. Now, they have
requested the study fish be used, all of the fish that are
collected in the study, both at the plant, and in the river,
all get grcuped together as study fish, and now, they are

going back to the dump again, because they are study fish.
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what you mean by "study flSh," what is belng done wmch those
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Sb, if we go back to opening the plants on a normal
ba51s, and we don' t have study fish, they will then go back
to the river again. These are the fish we are talklnq about.

CHAIRMAN JENSCH: I can't help but think how the
Pilgrims.must roll over in their grave when they put the fish
in the corn to make it grow. I don't know if it has the same
effect in the river or not. But are those the onlylsteps you
have had about the -- first, the dump pile, then the burlap
sacks, and now, you are dumping them whole?

Those are the only three kinds of disposition you
have made? You have used the word "study fish.” I take it you

tzke a basket and scoop out of the larger basket of fish every

MR TROSTEN Mr. A&eﬁvas would you p10d describg

fish, and how thi%%iiij%ﬁ%&&éﬁ}sposed of?

MR. ALBBVAS: We are presently sampling all of the
fish that come off the traveling screens at Unit 1 and Unit 2,
if the pumps are opening for test purposes. Every fish we
check presently is considered a study fish. We are enumeratinq
them by species, by weight, taking*a.substanﬁial sample,  of
which ‘we: take, the length)and;weightlof;individual fish.

We are also examining the fish for parasite
contents, and we are doing physiological and histological

studies of those fish. So that presently, all of the fish

|
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coming off the traveling screens at the plants are considered
stﬁdy fish. 8o, at this moment, we are npt takihg any{fishA
out into the river, and disposing of them. If we conclude
our studies, when we do, if we are still collecting fish at
that time, those.fish Qill no longer be study fish, énavfﬁey
.will be destined to go back into the river.

CHAIRMAN JENSCH: = Dumped, without any restraints,

like burlap saé:;éééng@Oﬁy
MR. S: Right.

DR. GEYER: Your testimony that they were recircu-

0]

lated, when they were put in the discharge flume, suggest,
at one time you were just putting those, not taken for study

right back in the discharge flume, is that right?

MR, ALBUYAS: DNot the discharge flume, the sluicewayl
This'was'pridr'to April 1970. When collections were being

made, but it was not a formally constituted study.

“ DR.:GEYER: " But this is a way vou did it at oné
time? 7 Zﬂ&[l/llelAﬂ
MR. ATEUVAS: That is right. We realized the prob-
lem there, and in the future whenrwe are ready to return fish
to the river, we will, of course, take them a distance away
from the plants so we don't recirculate them.

MR. TROSTEN: Just to further expand gpon'your

response to the Chairman's question, Mr. Aleuvas, it is correct

is it not, that all of the fish that come off the travelling

4
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screens now are being counted.
MR. " That 1is cprrect.

MR. TROSTEN: Now, it is also correct, is it not,

that the method of disposition of the fish into the river and

these methods are those that have been directed, and/or
approved by the Department of Environmental Conservation of thq
State of New York?

MR..A%EUHAS: That is correct.

MR. TROSTEN: 1Is it not also true that the method
of disposition of fish into the river was directed by the
Department of Environﬁental Conservation, because they felt
that it would be ecologically sounder.to do this, so the fish
would be returned to the food chain in the river.

| I; ﬁhét»cér£éc£? )

MR. AEBE¥AS: That was their reason given for
disposinglbf the fish the way we did.

DR. GEYER: Since the two écreens, the outer one
and the moving one, are the same mesh size, 1f the outer ones
were down, you would not expect to get“ahything on the inner
ones, would you? Q)

MR. ARFOYAS: This would reguire an explanation.

The flow, of course, is continuous in the direction

toward the pumps. So, when the fish impinges on the outermost|

screen, he is held there by the water pressure, through the

7
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‘ . 1 screen. Whén we raise the sci:een to clean it, which, on a
2 regular basis, is once daily; we do it with the main circulator
3! still running.
4 _ The résult is that as the screen is raised, because
5 this wall here extends below the water sﬁrface,_before the
4 screen reaches the water surface, the water pressure on the
71l screen is released, and the fish that are on the screen roll
g8ll off and sink down into the water, and are carried by the
9|l intake flow inﬁo the bay.
10 Since most of the‘fish coming off the final screen
11 are already dead, they are passive, and they are carried
12 immediately back onto the traveling screen. They are the same
13!l mesh size, so we assume we don't lose any through the meshes
141 from one screen to the otber.
sl 5o the fisn Just go passively hack on to the
16|l traveling screen. That screen has ledges about two inches
171l wide, eve}y two feet. They are lifted onto those ledges and
18|l washed off into the sluice, here, and that is our sampling
19|l points. That is how we get fiéh inte the bay. In esseﬁéé,
20| the traveling screen at the plant, now is our sampling device.
211 And the fixed screen is actually doing the jdb of filtering the
‘ 29|l debris out of the river. It is simply replacing the traveling
23| screen, The“tfaveliné screen is now simply thé pickup.

end 11 24
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DR. GEYER: Do you believe that is of any significan

MR. gg;é%é;;_ Having the fixed screen out here?

DR. GEYER: Yes, if it is the same size screen.

help?

MR. ZEEEBVAS: Most definitely it is a help for
a couple of reasons. For one, the cross-~section doesn't show i
as well, but this is,.if you canAvisualize it, this is a three-
sided box, concrete walls on either'side, a condrete floor,
and this intake openihgs It has been feported in the literaturn
on fish impingement and we have some data from the plant to

suggest that if we operate without a fixed screen, we get moxre

-fish into the bay and collect more fish off the traveling

screen than if we operate with the fixed screen in place. W=

‘have done comparative tests, two bays with a fixed screen,

two without, to see the comparative numbers of fish.

Most definitely you get less fish when you have
the fixed‘screen in place. The otheriimportant factor is that
a fish point of view, fish aren't very bright. You can trap
them in a three-sided box and if the opening is relatively
small, and if in this case all of the flow is going in the
direction toward which there is a dead end, even large
fish can get trapped in a space like this, and not find their
way out, even those there is nothing to restrain them.

It is sort of the priﬁciple of fish trap, when you t

fish, you .:lead them into a small area, an area with a small

t

t

&

fron

rap




10

11

12

13

14

15

Ace — Federal Reporters,

16
17
18
19
20
21
22

23

24

Inc.

25

8545

opening. Once they are in there, they don't find a way

béck out. We feel we reduce the number of large fish that we
colrect at the plant by’ screening this bay and removing

the entrapping area here.

A large fish, a stronger swimmer than the fish that
we are getting now, which are ranging two to four inches, these
larger fish can escapé the flow approaching and going through
the fixed: screen and not get impinged, whereas £he small
fish that would also be entrapped, he can escape, so what we
have done by installing the fixed screens, at least our feeling
is we have eliminated the problem of entrapping large fish
at the plant.

We have also eliminated the entrapping of small

. fish. But we have not eliminated the impingidg of.the =

small fish. So we feel we have gained two things, reduced

' the total number using the fixed screens and also reduced

the numbe; of large fish, in fact, virtually eliminated. it.

DR. GEYER: Thank you very much.

CHAIRMAN JENSCH: Are you sure thét you getra
good enough count from this outer screen arrangement that you
raise once a day. Does shutting scrape them off? When they
get closer to the surface, I take it you don't have quite the i
take velocity, and therefore, you get this floating; I think
Mr. Clark mentioned before he had seen a lot of fish

on the surface, so I take it they are not all pulled into the
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revolving screeiézjgyvqjiAy

MR. ABBBVAS: That is correct. There is certainly
a lqss:that occurs in the cleaning Process of the fixed
screen. I have tried to make observations in a variety of
ways to determine what is the fate of a fish tﬁat is
impinged on that—screen, particularly dead ones, since most
of them are dead, what happens when the fine screen is raised
and where are the losses that could occur.

MR. TROSTEN:V Before you go on, Mr. Aleuvas, you
have personally been at Indian Point and observed the
operation of the screens many times, is that correct?

MR. AERBYAS: VYes, in fact I have been there and

directed how the screen is raised, fast, slow,

mn

top. I want
to watch this kind of thing so I have had access +0 the plant
and could adjust the movements . of the screen.to make observa-
tions, Whgn the screen is raised, the majority of fish which
are impinged on the screen are not raised out of the water
physically impaled into the screen. They roll £f the screen
and start sinking and you can visually observe this before
the screen breaks the surface of the water.

It is because of the curtain wall that breaks
the water flow going through the screen here. Some percentage
of the fish on any given day arephysically impaled into the
mesh, they may have got their head in and gotten gilled

or the fins are entangled in the mesh of the screen. Those fis]
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‘ : 1 stay attached to the screen as it is raised above the water sur
2 face, there is a spray on the deck that hits the screen from :

3|| behind and knocks the fish off down into the water.

‘ 4 : _CHAIARMAN JENSCH: Those are the floaters?
5 MR. Aé%%é%éq%aégggz are usually the ones that
6| float. This wharf here, the wall, the gpray wash is behind
71 the screen here, sc wﬁen the fish are sprayed off, the distance| is
8| about six feet between this wall and the wharf, so the fish
9|l can't be sprayed any farther than that away from the screen
10| and they fall down directly in front of the screen.
11 ' My observation is any fish that falls down here,
12| he may float and not be taken into the bay when that
. 13| sScreen washing occurs. But he does not escape the influence
14l ©f the intake flow. He stays around the intake, so he is
15| Probably ccllected on a subsequent screen washing. This is
16 ©one reason why we ran the tests for two weeks or a month at
171 a time to“;mooth out the loss of fish on any given day, to
18| account for these fish that are not taken in.
19 What happens to fish underwétér. The clarity of
20| the water thereis quite limited, under good conditions yduk
21 can see down two feet, most of the time less than that. What

‘ 79|l happens to the fish underwater I can't say. We tried observing

Ace — Federal Reporters, Inc. - -
25 50, there could be a loss down here that we can't

23 with an underwater TV camera and visibility is too limited

24 and the diver has the same problem.
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observe, there is no way to see it. One thing that makes me
think the loss is limited is this. -Since the pump draw is loca
in the bottom df the bay, when you make a velocity profile in f]
of the screen most of the time the flow through the screen is ﬁ
a uniform flow distribution, the bulk of the fiow is coming
through the lower portion of the screen. So it is my feeling
that any fish that would roll off the screen at the lower part
of the screen perhaps as it:breaks off the bottom there, I thin
the chances of the fish escaping there are less iikely than
when the screen is getting farther and farther up.

Particularly if you break the flow.fight at the
bottom when you raise the screen, you get a rush of the water
under: the screen, bécauée you have iess resistance to the
flow. So I feel the fish would go in with a rush, ratheér than
getting out.

. If they are deéd and then passive, I don't see hcw
they could escape into the tidal flow of the river and get
away from us.-

CHAIRMAN JENSCH: If you'raise that screen and there
is still enouéh force to hold them against the screen as you
raise it, while the force or velocitymay be less than you get
near the surface of the river, do not those fish get up
to an area in the river where they can kind of float

at will, they are not going to drop like lead to the bottom,

are they?

ted
ront

ot
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MR. AFEUVAS: ©No, I have observed them to sink,

you can see them peal off the screen and slowly sink down.

CHAIRMAN JENSCH:, Some. What proportion?

MR. Aé%%ég@tza%%)never made a collection at that
point to determine.A I wéuld say the vase majority sink.

CHAIRMAN JENSCH: Yet this flcating on the surface,
there mus£ be quite a-few that get to the surface, as I under-
stand the testimony the other day, there is quite a few
floating around the surface. How long does it take, by the way
to raise this scr%iiiazfizag)

MR. ABEUVAS: I have timed this over a period of
several months and the average is three to five minutes from
when the screen breaks off the bottom to be cleaned and
placed back down again.

CHAIRMAN JENSCH: Yéu’do that once a day.

MR, ALEUBVAS: Yes, sir, once a day.

CHAIRMAN JENSCH: Thénk you.

BY MR. TROSTEN:

Q Mr.‘Clark, I just have two brief further questions
on this éubject. You have heard the testimony concerning
the ‘disposition into the river of the fish that are collected
on the traveling screens. Now, what is the disposition,in your
view,as a fishery biologist, of those fish that are placed
back in the river that were colléctedAon the intake screens

and were put into the river dead?
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A ﬁepending on when they ~-- they will fall prey
to.something, depending onwmaierﬂiﬁyfloat or sink. It might
be crabs or sea gulls.

Q What is the disposition, in your view, as a fishery
biologist, of the fish which die in the river other than those
whiéh are consumed by another fish? Is it the same fate that

you have just described for these dead fish?

A Fish dying of natural cuase, what is their dis-
position?

Q Yes, what is their disposition. Would you say their
fate would depend on whether .theyrose or sank or f-vwould.it be

the same fate as the fate of the other fishes that were put
in the river dead after being impinged on the intake?
A Yes.,
Q Thank vyou.
MR. TROSTEN: Mr. Chairman, I have no further guestiq
of Mr. Cléik with regard to the impingement. We can go on
to another subject now.
CHAIRMAN.JENSCH: There have been delays this
morning --
MR. TROSTEN: Would you iike to téke an early lunch
break and maybe Mr. Briggs would be back.
CHAIRMAN JENSCH: If that would bé more convenient
to your examination, we might weil do that. What time would

you suggest we reconvene.

DN s
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MR. TROSTEN: Why don't we come back here at
one o'clock and start right in. Perhaps Mr. Briggs would be
here by then.

CHAIRMAN JENSCH: All right. Let us recess at this
time to reéonvene in this room at one o'clock.

(Whereupon, at 11:40 a.m., the hearing was recessed

to reconvene at 1 p.m., this same day.)
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AFTERNOON SESSION

(L p.m.)

CHAIRMAN JENSCH: Please come to order.
Whereupon,

JOHN R. CLARK
resumed the stand and, having been previously duly sworn, was
examined and testifiea further as follows:

CHAIRMAN JENSCH: With the rain and the fog outside
it is easy to understand £he delay in the plane that brings
Mr. Briggs here for the afternoon session.

Mr. Clark has resumed the stand.

We had some discussion this morning that Mr.
Clark had some information in response to Mr. Briggs'
questions.

Who will make the presentation? Hudson River
Fishermen's Association or you?

- MR. TROSTEN: Mr. Chairman, before we do that, I
would like to ask Mr. Akrewvas if he has any brief amplifi-
cation of his testimony this morning to make?

.CHAIRMAN JENSCH: Can you focus it-a little?

MR. TROSTEN: Yes, it will be focused on the
matter of what occurs to the fish as the traveling screens
are raised, and they come off the screens and their location
here in this area here. (Indicéting on chart.)

We had some discussion this morning and Mr. a%euvas
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has a -brief amplification on his testimony with respect to

that.

CHAIRMAN JENSCH: This pertains solely to the travel
ing screen, not the fixed screen on the\outside.

MR. TROSTEN: ©No, it has to do with what happens
when you raise the fixed screens and the fish fall off the
fixed‘screens while tﬁe fixed screen is being raised. This
is the screen right up here that is being raised. (Indicating.)

CHAi?%ﬁﬁciﬁgiz23: Proceed. |

MR. AEBBVAS: The Chairman had a question abkout wheg
the screen is raised, the fish that are left floating on the
surface of the water in front of the screens. And the
structures in front of the screen and the flow pattern of
the water moving toward the screen has an influence on what
happens to those floating fish. That small diagram doesn't
show it=very well. (Drawing on board.)

In front of the intake structure there is a.
wall supported by a series of pilings. There is a deck surfacg
and a wall that extend down.below the water surface. This is
the intake opening. This is the position of the fixed
scréeen in front of the intake opening. When the fixed screen
is raised, it is raised in this direction, and there is a
pipe right here that sprays water onto the screen to wash it ad
it is raised.

Now, the distance between the wharf and the deck

-
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surface is énly six feet. So that when the fish are washed off{
tﬁdse that don't sink immediately can only be sprayed up to
sixlfeet away from -the screens, in most cases they drop
directly down onto the water surface. And the flow toward,
the flow of water is all in the direction of the plant,‘so
these fish that fall back onto the surface of the water do
not have an opportunify to get into the tidal flow or any
other currents that would.conduct them away from the intake
structure.
If you were to look at it from above,there are four.

intake base, each one with a fixed screen in.front of it,
and the'wharf in front of that. The fish fall into this area
right here -- (Indicating.) -- which is:a:distance of six
feet between the wharf and the intake and across .the structure
itself is a distance of about 50 feet. It is within this area
that the fish are falling onto the surface of the water.

| CHAIRMAN JENSCH: You are not suggesting that that
wharf is a solid wall, but there is a free flow Qf water below
that wharf, however, I take it, except for the pilings
holding the wharf?

MR. ALEUVAS: That is right. Thé river flow is..

in this direction underneath the wharf.

.Now I have gone down underneath the wharf to.
observe the screen washings to éee what happens to the material

that comes onto the water. There is a good deal of floating
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‘debris‘in the river, logs, plastic bottles and so forth that

are carried up against the screen at the surface just as the

dead fish would be. I have observed through all stages of

the tide that this material which collects in front of the
screen in approximately this area here does not get carried
aQay_by the tide, even tﬁough the current is running pretty
strong underneath the‘wharf, say, by the outer edge, back in
here there is very little tidal current.

So the material that falls in front of the screen,
including the fish washed off the screen, do not get
carried away by the tide, it stays there day after day and you
can observe this by seeing the same pieces of debris there for
weeks at a time, they are identifiable by some mark on them
perhaps.

CHAIRMAN JENSCH: Under your theory you would reach
them down and scoop them out and perhaps get dead fish with
them; is”that it?

MR. ALEG¥AS: I observed screen washings for
several weeks straight and I have never observed a build-up

of fish in the ggggcgae fish sink down through the debris and

‘get back into the flow onto the screen. I can't imagine the

fish being able to go any other place.
We have at times when the build-up of debris got so

heavy in here that there was a potential of 1og or branch

getting into the screen slots and blocking the screens, we
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have scooped this material offithe surface of the water and
we never removed any significant ﬁﬁmber of fish taking the
debris out.. The fish sink through the debris and get back
on the screen.

CHAIRMAN JENSCH:. It would be: interesting to see
a hydrodynamic study of the flow. As I understand your
statement this morniné, with the pump so near the bottom of
the intake sfructure, the force of theipump'is motre related
to the lower level of the whole structure and it doesn't
have the same effect at the surface.

So unless your fish sink like rocks, they are not
likely to get within the force of that veleccity of the pump;
is that correct?

MR. & : I didn't mean to imply there is no
flow in the upper area of the screen. When you take a velocity
profile over the depth of the screen, the velocity of the water
and theréfore the bulk of the flow is through the lower portior
of the screen. However, there is a significant flow and : -~
measurable flow through the upper portion of the screen, and
that is certainly enough to hold the fish passively, a
passive fish against the screen or close to the:screen,::
because it-holds large logs there for days at a time.

CHAIRMAN JENSCH: As I understood it, it takes

\

three to five minutes to raise and lower the screen, so

there is not a great deal of time involved. But I don't
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understand ?ou. You have the velocity of water reflected
iﬁ anything like a funnel, so it all comes to the lower sectior
because you only have a small opening at the bottom of the

intake structure as compared with the bottom of your pump, so .

I would wonder whether your surface is getting-any app-reé

ciable force of the velocity. I imagine it would be worthwhilg .

to study that with some sort of measurements, rather than
"significant here," and "I don't think much there," because I
don't think those terms necessarily help us understand the

force.
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' Lok,
MR. TROSTEN: Mr. as, from your personal

observations, have you seen fish floating around in this area

underneath the water as opposed to this six-foot area here?
MR. : No, the fish are confined only to the
area immediately in front of the screen.
| MR. TROSTEN: Have you seen fish floating --
CHAIRMAN JENSCH: They never get out on either

side, they just automatically stay in that area, is that cor-

MR. %é%é%@?’ If you put a fish out here, he could

rect?

be carried away by the tide. But I have never seen a fish
washed off the screen, there is no way he can get out here,
because the wall prevents the fish from being sprayed beyond
the influenée of that flow that kéeps the material close to
the screen.

CHAIRMAN JENSCH: Then they are flushed against
that wall::they drop to the surface of the water, and some
sink, some floét.

MR. ALEHMAS: They drop, they can drop only as
far éix feet away from the screen and at that'distance I have
not ‘seen material carried away by the tide. It is held
against the screen by the flow.

CHAIRMAN JENSCH: That is one of the things we
will be looking at some day when.we get up there.

MR. TROSTEN: In other words, you have not seen the
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material being washea %Z;Z)in this area here?
| MR. S: No, even'when the tide is running
full in either direction; the mass of surface debris collected
stays in contact with the screen, it doesn't drift away and
come back.with the return tide.
' CHAIRMAN JENSCH: Your pumps are always on when you
raise or léwér the scfeen? :

.MR. Agé%é%@[zzﬁé%)every single time. There have
been occasions when the debris load on the screen has been
great enough that the pressure against the screen is so great
that the screens bind in their slots. In those cases, the
punp is turned off, and when it is, if there are fish
impinged on the screen, they are lost to the collecting
process. That is a relatively rare event. It has happened
maybe three or four times in the two and a half years I
have been colledting up there.

| ”‘CHAIRMAN JENSCH: Thank you.

MR. TROSTEN: .Mr, Chairman, I think it would be
appropriate now -- thank’you for the opportunity to present
that -- I think it would be appropriate now if we could have
Mr. Clark respond to Mr. Briggs' question th;t appears on
transcript page 7461. I am sorry, 8461..

CROSS-EXAMINATION (Resumed)
MR. MACBETH: I forgeﬁ the transcript rage, but --

yes, that is the colloquy at the close of the hearing on
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Fridaylwhich Mr. Ciark will address himself to at this time.
He worked on this over the weekend.and has a statement that -
I think will help to clarify this problem.

Mr. Clark.

This‘was the question as to the relaticnship
between striped bass spéwning in the Hudson River and the
Atlantic fishe#y. |

CHAIRMAN JENSCH: That number is 8461.

MR. TROSTEN: Yes, 8461. Mr. Briggs asked the
question.

CHAIRMAN JNESCH: Very well, Mr. Clark. Will you
proceed. | |

THE WITNESS: In response to Mr. Briggs' questiomn,
I have come to a conclusion on this particular item based
on the following”analysis: I have estimated the total number
of striped bass.in the Hudson-influenced area of the Atlantic
Coast by Ebmbining.sport and commercial catches for the year
1965 for‘which I have catch break-downs fqr individual states.

For this purpose I have defined the Hudson-influence
area as the coas£ of Delaware, New Jersey, New York, and
Connecticut. And the estuaries and bays adjécent. The sport
fish catch data for these states were allocated from the data
in the 1965 salt water angling survey by the Sandy Hook Marine
Laboratory to obtain estimtes used in our paper "Migratory

Fish of the Hudson Estuary," published in the Second Hudson
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Ecology Syméosim of 1969." The estimated pounds caught in
the Hudson-influenced area were as follows:

_Connecticut, 8.153 million.

Néw York, 9.492 millioﬁa

New Jersey, 1.534 million.

belaware, 0.552 million.

These fish had an average weight of about 3.6 pounds
in Connecticut‘and New York, and 2.7 pounds in New Jersey
and Delaware. .The total number of fish caught then was 5.69
million in those four states.

Thé commercial catch in pounds for 1965 from Koo
was: |

Néw York, 740,000.

New Jersey, 761,000.

Delaware, 32,000.

'Using the same average weights given above for
the sport”éatch, I estimated the commercial catch at 726,000
individual fish. The combined estimated sport and commercial
catch would be 6.116 million fish from Delaware to Connecticut.
Tﬁe proportion of these fish that may have originated in the
Hudson cannot be determined directly, buf there are several
ways to deduce what the proportion might have been.

The AEC Staff has repofted calculations in the
Final Environmental Statement fof Indian Point No. 2, page

Roman 12-36 and 38, from which it might be estimated that up
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to 79 to 93 percent of the mid-Atlantic stock of stfiped

béss —-- those caught from New York_to Delaware -- may be of
ﬁudson origin. .In my study, the seasonal moveménts of striped
bass contingents of Long Island Sound and the New York Bight,
Table 4, shows that 52 of 65 fish taken in spawning situations,
that is during séring.in the Hudson, or tidal rivers to the
south. - |

Conseqﬁéntly, one might conclude that 80 percent
of the taéged stock resorted to the Hudson to spawn. One
migh£ further conclude that 18 percent went to the Delaware
and New Jersey riyers, and 2 percent to the Chesapeakes, since
recaptures were 16 and 1 fish respectively.

Numerically the sample is weak. Taggings were
qoncentrated along the Connecticut, New York and New JerSey
coats adjacent to the Hudson estuary. Delaware is not repre-
sented in the tagging, There are other shortcomings. Still,
this agréég rathervclosely with the Staff opinion.

Thus, 6ne might take this 80 percent as representing
the best present measure'of the Hudson contribution.

| In 1967, I investigated the possible contribution
of the Chesapeake to tﬁe coastal migratory s£riped bass
stock as shown by tagging data, and found that in seven
experiments there were 17,508 fish tagged in the Chesapeake
with 5755 recaptures. The percehtage of these recaptures

that left the bay in each of the seven taggings were:
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3.1, 2.5, 0."0',_ 0.0, 1.9, .0.6, and 0.7. This is an average
oufput rate of 1.8 percent from Chesapeake Bay. If the
standing crép of migratory age fish, two to four years old, wasg
10 million at the end of winter, and 1.8 percent of these left.
the bay during spfing or summer, the total output to the
Atlantic coastal stock would be 180,000 fish only.

If these all went to the Hudson-influenced sector,
Delaware to Cénﬁecticut, tﬁey woula make up only 3-1/2 percent
of the striped bass.reported caught there. Thus the Chesapeake
contribution would be 3-1/2 percent to the Hudson-influenced
sector. |

If one were to use 80 percent as the Hudson
contribution, and add this 3-1/2 percent for the Chesapeake,
there would still be 16-1/2 percent from other areas. This
16-1/2 percent might be recruited mainly from Delaware Bay
and south Jersey coast spawning rivers. This theory would
not be iﬂéénsistent with the results from my limited tagging
study recaétures from spawning situations, showing that 18
percent of the fish may spawn in New Jersey and Delaware; Bay
streamnms.

Upon considering this numerical iﬁformation, which
is all that is available to me, my best estimate of the propor-
tion of the striped bass catch in 1965 in the area from Delawar
to Connecticut contributed by the Hudson is 80 percent. Thus,

4.9 million fish would have been contributed by the Hudson in




ar’

10

11

12|

13
14
15
16
17
18
19
20
21
22
23

24

Ace - Federal Reporters, Inc.

25

~tion suggests the following:

8564

1965. ,Theré are many uncertainties underlying the basis
fér this opinion. They include sources of error in
interpreting the tagging results and in the accuracy of the
striped bass catch statistics. This discussion about
proportional contributions also leaves unsolved a basic paradox
namely, there do not appear to be enough young leaving all of
the estuarieé combined to provide enough recruits to supply
the Atlantic catch north of the Chesapeake Bay, as it is
reported.

For exampie, in 1965, the reported total catch
from Delaware to Maine would be about 14 million by sport
fishermen, and 700,050 by commercial fishermen. A source

for this 14.7 million fish is not apparent. Present informa-

One, none, or very few, recruits come from south of

the Chesapeake Bay.
‘}‘Two, only a few hundred thousand come from the

Chesapeake.

Three, an unknown, but probably small, number
come from south Jersey and Delaware Bay.

Four, none, or very few, come froﬁ spawning areas
north of the Hudson.

This leaves ﬁhe Hudson as the major supplier, but
the quantitative data from the Hudson do not indicate that

it could supply this whole fishery of 14.7 million fish or

~
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even the substantial proportion of it, the 80 percent.

The solution to this baffling situation may be found in two

‘sources of error.

First, are various samples and experiments that
seriously underestimate the production of recruits. Insofar
as the Hudson is concerned, this could arise from under-
estimation by the.sampling gear used and underestimation of
the screen kills at indian Point.

- Insofar as the sport fish catch is concerned, the
survey estimates forvl965 have wider, or limits, and fishermen
are believéd to overestimate their catches when interviewed.
That is, they exaggerate. An in-depth review of all available
data with assignment of error probabilities and simulations
with various sets of values might suggest an answer to the

puzzle.
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eénclosed part. And that -- incidently this figure could alsc

DR. GEYER: One figure vou gave required maybe
some support, and that is the 10" million in the bay. How
did they get a£ the total population?

THE WITNESS: My simple approximation to that is
that there are something, or there were in 1965 era, about 500(
-- or excuse me, 5 million fish removed per year by sport
fishermen and commercial fishermen combined. This is one of
the eétimates I made when I was doing my analysis in 1967 on
this subject.

DR. GEYER: Is this from the bay?

THE WITNESS: From the Chesapeake Bay itself, the

include some catches from outside of the bay on the outer
Virginia and Maryland coasts. They catch a few striped bass
on the ocean, But we lumped those into the Chesapeake Bay.
We have bgen. So that if there are 5 million fish being
caught and we have evidence of a fishing mortality of about
50 percent of the fish in the bay per year, that woﬁld indi-~
cate that the population size is double or perhaps about doubld
And that would then give you ld million fish from the bay
alone. Now this agrees .with the range of estimates given by
Dr. Goodyear in his answers to:some.questions that.arose out
of his testimony. He is estimating, presently, 10 million to
30 million total stock in the Chesapéake Bay system.

These fish that I am speaking of would nearly
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approximate Dr. Goodyear's figure. I am talking about the tworg

to four-year-old fish and he is talking about all of the fish
in there beyond age one. So he would include a few older fish
in his estimate.

BY MR. TROSTEN:

Q You mean beyond age two?
A Beyond age four.
Q Just so we can have it all in one place, Dr.

Goodyear's response to the Applicant's question of the total
population of striped bass in Chesapeake Bay is as follows:
"Ten to thirty million fish two years old and over.”

A Yes, So his estimate would include some fish of

five; eix, seven, eight, and.so on,.which I hadn't intended

to include iﬁ mine. But they are pretty close together.
Anyway that is the estimate that I was working with in 1967
that I derived myself from this kind of logic.

- DR. GEYER: Are only two- to four-year—olds tagged
in these programs?

THE WITNESS: No. They tag fish of larger size

as well, and some of smaller size, depending on the experiment|
My assumption here is that the recruitments to this coastal
migratory stock would occur sometime between age two and age
four. In other words, the main period of commitments of
a fish to go out of the bay and‘join.this stock would come at

that age. And that he may already be in this migratory group
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by the time he reaches five, six, or seVen, and be migrating
e&ery year in and out of the bay. .

DR. GEYER: Well, it appears to me that if you
doubled the estimate of the stock in the bay, that participated
in - the tagging program, or which you sampled by the tagging
program, this would about double the percentage that the bay
contributes to the stéck.

THE WITNESS: Yes, it would be very sensitive

to the population size you estimated. If you took Dr. Gocdyear's

maximum figure of 3¢ million, the figure would increase from
180,000 to three times that amount. So somewhere aroﬁnd a
half million fish then -~

DR." GEYER: Which would be 10 percent.

THE WITNESS: Which wouid come to over 10 percent.

DR. GEYER: Thank you.

MR. BRIGGS: Mr. Clark, your statement was very
helpful a;d I would like to just be sure now that I captured
an important part of it. As I understand, you say your hest
estimate of the Hudson contribution for 1965 is 80 percent of
6.1 million fish,or about 4.8 million fish.

THE WITNESS: Four point eight or nine, yes.

MR. BRIGGS: In line with some of the questioning
that occurred‘last week, your estimates of the total kill by
impingement on the screens in l9é6.aﬁd"67 was like 326,000

striped bass from the testimony.

)
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THE WITNESS: Yes, sir.

MR. BRIGGS: So there is roughly a ratio of 12, I
suppose, or 14 between this 4.8 million fish and the 326,000
fish that were killed, or that you estimate would have been
killed in '66. and '67 from Indian Point 2 if it had been in
operation. I fhink that answers my question.

Thank.you.-

THE WITNESS: You are welcome.

CHAIRMAN JENSCH: Did you have any direct evidence
on this matter?

MR. MACBETH: No, not at this time.,

CHAIRMAN JENSCH: Applicant may proceed.

MR. TROSTEN: Thank you.
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Mr. Chairman, there are several questions I have
that relate to this subject. I would like to proceed and I
would like to get back to the statement of Mr. Clark's after I
have had an opportunity to analyze it and compare it with my
nétes, if that ié all right.

CHAIRMAN JENSCH: Very well.

BY MR, TROSTEN:

Q Mr. Clark, I would like to take some numbers that
you used in your most recent preséntation and in the presenta-
tion that you gave us the other day and make sure that I
understand them. What I would like to do is 'go through this
with you and perhaps if you would like to come over here, it
might be a little easier. What I am doing is I want to make
sure I understand the underlying factors that you used in
drawing up this most recent calculation and also the calcula-
tions that underlay the notes that you gave us, copies of
which aré,beforenthe Board now, which show the percentage
of the North and Middle~Atlantic states which you consider
to be influenced by the Hudson.

The testimony which you have given now represénts
that portion of the Hudson influenced area you considered |
to be supplied by the Hudson River fish, so I am going one
step back. Now in relation to your statement on page 4 of
your testimony, where you estimafe.one—half of the sports

catch is influenced by the Hudson, you drew a map on the
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blackboard and presented us with a series of figures indicating

how you arrived at these conclusions. And the map was a little

bit unclear to me, so I would like to try to reproduce it here
and make certain my understanding of it is correct and the
record is clear on this point. I have here a map of the
entire Eastern Seaboard, and there are two points, the
northern and southern.terminus of which I would like to call
your attention to. The southern terminus I am discussing
is Cape Hatteras, the nothern terminus is the main New Brunswid
dividing line.

Now the first thing you did, as I recall, was you d:

a line at the Hudson River Harbor, the division betwesan

New York and New Jersey. And you referred to the North Atlantil

region as the region fromlNew Jersey Harbor to the Maine - New
Brunswick line. That we can consider to be the Nofth Atlantic
region as it is designated in the five-year fishing survey
conducted in 1960 and '65 and 1970. Is that correct?

A Yes.,

Q Now the southern portion of this, that is the
region from New York, the New York Harbor to Cape Hatteras --
and this includes New Jersey, Delaware Bay, Chesapeake Bay
and the coastal area down to Cape Hatteras -~ is designated
as the Middle Atlantic region in these five-year surveys.

Is that correct? |

A Yes.

k
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Q Now I am going to write the number 8.7 million up
here, representing the North Atlantic region, the area from
New York Harbor to the Maine - New Brunswick border. And I
am going tovwrite the number 6.4 million in the area from the
New York Harbor down to CapefHatteraé. Am I correct in my
understanding that these figures represent the mean number of
striped bass caught iﬁ each of these two regions in the 1965
and 1970 surveys? In other words, 8.7 is the mean number of
striped bass caught in the North Atlantic region for 1965
and 1970, 6.4 million is the mean number of striped bass
caught in the Middle Atlantic region in 1965 and 197072

DR. GEYER: Did you say between these years?

MR. TROSTEN: There wére two survey years, Dr.
Geyer, 1965 and 1970. If you look at Mr. Clark's notes, vou
will see there are two entries and then a ﬁean.

DR. GEYER: I thought you used the word "between."

MR. TROSTEN: I am sorry. It is the mean of these
two years. Is that correct, Mr. Clark?

THE WITNESS: Right.

BY MR. TROSTEN:

Q Now I think the next thing that you did was to
further subdivide these two areas, the North Atlantic region
and the Middle Atlantic region, into regions in which, in your
opinion, the striped bass catch Qas predominantly influenced

by the Hudson. And that is one area. And the other area was
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one predominantly influenced by the Chesapeake Bay, is that

correct?
A No. Just Hudson and the other is open.
Q Okay, Jjust Hudson then. Now I think that you drew

two lines to indicate the Hudson infuenced area. Now the
first line, I believe, was at the Rhode Island border, which
is essentially the eastern tip:of Long Island, if you extended
it southward. And the other one, as I recall it, was at the
Delaware - Maryland line, as you ektend it eastward.

A Yes.

Q Now I recall in different places -~ I went back to
the transcript and I noted the first time you discussed tﬁis
you designated this Hudson influenced area as I have just
done it, Rhode Island border, Delaware-Maryland line. EBut

in another place you were discussing the Barnegot inlet as

a border area. Now did you have somethiné else in mind? I
just want to make sure I am clear on this. I refer to your
testimony on 8210 and 8212, You were talking about the
Barnegot inlet.

MR. MACBETH: It might be easier if you tendered
those pages to the witness. I don't think he has memorized
all of the page numbers.

MR. TROSTEN: All right. I am simply doing this

in order to make sure we are talking about the same thing.




CR 8150
17

eakl

10
n
12
® 13
14
15
16
17
18
19
20

21
@ 22
® 23
24

Ace - Federal Repoiters, Inc.

25

EY MR. TROSTEN:

Q The first time you were discussing this on transcrip
8195 you mentioned, here you wefe referring to the dividing
liné as the Deléware State line.

A Right.

Q | Then on transcript page 8210 you said from the
Rhode Island Border wést, Western Long Island Sound? - That.is
from Barnegat Bay north to the harbor, plus the harbor area
and thiss:south_ shere:6f Long Island.

I think that is the area you were referring to,
that is a bad map.

That is what is confusing me. I wasn't sure
whether the southern terminus of the Hudson influenced
area was the Delaware-Maryland line or was Barnegat Inlet?

A Your confusion was over the fact that when we were
talking about Barnegat, we are defining what the New York
bite it.

0 Then am I correct in my basic understanding'that.the
sourthern terminus of this Hudson influenced area is the
Delaware~-Maryland line?

A As I drew it on the map, yes.

Q In your view, this is the proper southern terminus
of the Hudson influenced area, both as you drew it on the
map and as you nowconsider it, is_that correct?

A It is arbitrary. It is drawn for political -- it is
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drawn alonglthe political line for the ¢onvenience of agreeing
with certain catch statistics and.so on.

Q Well, is this area that I: have designated here on
the map the area that you had in mind when you indicated
the Hudson influenced area?

A Yes, that is the area.

Q So you now have the coastline of the United States
from Cape Hatteras to the Maine-New Brunswick border divided
into four areas.

A Yes,

Q And you so associated a number with each region
which you indicated to be the mean number of striped
bass caught in each region.

A Yes,

Q I am goingto do this now in relation to your notes.

~

From Maine to Rhode Island, that is from the Maine~New Brunswidk

area to thé Rhode Island-Connecticut border, there is a number
of 3.5 million.
A Yes,
Q From Rhode Island to and including New York Harbor,
that is the secondary area here. |
(Indicating.)
You have a number of 5.2 million.
A Yes.

Q In New Jersey, that is from this dividing line, down
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to the,southern términus of the Hudson influenéed area, you
héve a number of 2.4 million.

A Yes.,’

Q Finally, in the area from the Delaware-Maryland
line to Cape HAtteras, you have a number of 4 million.

A Yes.

Q Now, the sum of those values in the area north,
the area farthest north, the areas farthest north, is 8.7
million.

A Yes.

MR. MACBETH: Could we have that a little clearer

for the record? When you say the:areas farthest north, it is
a little difficult to tell,

MR. TROSTEN: The two areas farthest north from the

"New York Harbor to the Maine border, the sum of that is

8.7 million, representing the North Atlantic striped
bass catch.
THE WITNESS: Yes.

BY MR. TROSTEN:

Q And the sum:: of the southerly areas is 6.4 million.
A Yes.

Q Representing the Middle Atlantic catch?

A Yes.

Q Now, to arrive. at the'yalues for each of theée four

areas what you did, as I understand it, was you simply took the




eak4

Ace — Federal Reporters,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Inc.

25

8577

number of fish listed in the salt water angling surveys for
tﬁe North and Middle Atlantic regiqns and you divided them
into what you felt was appropriate figures for each section.
Is ﬁhat'correct?
A Yes, that was a breakdown.
Q . Right. 1In other words, as indicated in the second
footnote in this table here, "The breakdown is based upon
: N
personal experience with distribution of fishing efforts."
A Yes.
Q Now, letme ask you this, Mr. Clark. Would youisay
that thé breakdown that you draw  here is not.based upon a
scientific set of statistics, but is rather based upon an
educated guess on ycur part?
A " Yes,
MR. TROSTEN: Mr. Chairman, I am going to offer Mr.
Clark's notes in'evidence. I will provide a better copy,
unless yoh.prefer to do this, Mr. Macbeth.
MR. KARMAN: I would like a copy too.
MR. TROSTEN: Yes.
(Handing.)
I will have a copy typed up. I am referring
just to the first page of the compilation. The other pages
are just Mr. Clark's notes on statistics that he obtained

from the 1970 salt water annual éurvey.

CHAIRMAN JENSCH: Do you want to furnish enough
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copies for ﬁhe record?
| MR. TROSTEN: I shall. T shall furnish encugh
copies of the first page to put it into the record.

CHAIRMAN JENSCH: Is there any objection to that
request?

MR. MACBETH: I have no objection as lcng as
it is clearly understdod that these were working notes. There
is no intention this be a formal presentation. I think that
should be born in mind in considering the exhibit. But I
have no objection to the induction.

MR. KARMAN: No objection.

CHAIRMAN JENSCH: The request cf the Applicant's
counsel is gfanted with the understanding that sufficient
copies will be submitted to the reporter. The
document is entitled, "Proration of Striped Bass Sport Cathces
made to Allocate Catches to Areas Under the Influence of the
Hudson Réﬁ?oduction (catches in millions offfish)," may
be included in the transcript as if read. This is a true and
correct copy of your working notes, is that correct?

THE WITNESS: Yes.

CHAIRMAN JENSCH: Very well.

(THe document follows.)




. . M R L : - 5 ! t L
. ‘ e gt s ot e ta 2T o e beeh @8 R I A N b 1 Sk A A e Bk > o AT % I T e sk e etens 3 we e b e e s e e P U T T TS S B e S T .

| Proration of striped bass sport catches
| _ ' , made to allocate catches to areas under
the influence of Hudson reproduction.
(Catches in millions of £f£ish.)

‘North Atlantic - Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 —_— - 2.8 - - 16.0 - -
1970 4.3 - _— 9.9 — — 14.2 _— e
. %k / *k/ *% / k*/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, clark, Oct. 30 Testimony..

*%/ Breakdown based upon personal experience with
distribution of fishing effort.
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roration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
(Catches in millions of fish.)

"North Atlantic ' Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 - - 2.8 _— = 16.0 - -
1970 4.3 - - 9.9 - _— 14.2 _— e
. *% / *% / k% / ’ * % / ’ .
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort.
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- Proration of striped bass sport catches
made to allocate catches to areas under

the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic " Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 — _— 2.8 — e— 16.0 — -
1970 4.3 — a- 9.9 = —= = 14.2 — -
. * % / *%/ *% / _ k% / ‘
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

|
I
i
!

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under S

the influence of Hudson reproduction. ) |
{Catches in millions of fish.) '

North Atlantic - Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. . Other
1265 13.2 - - 2.8 - - 16.0 - -
1970 4.3 — — 9.9  -- - 14.2 _— -
. : wk / *% / %k / *% /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15,1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

**/ Breakdown based upon personal experience with
distribution of fishing effort. .
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.

(Catches in millions of fish.)

North Atlantic - Middle Atlantic Both Areas Total
Tot.ARrea. H.I1. Other Tot.Area H.I. Other  Tot.Area. H.I. Other
1965 13.2 —_— - 2.8 —— — 16.0 — —
1970 4.3 - - 9.9 - —— 14.2 . - —_—
: *%/ *x/ **x/ *x/
Mean ‘8.7 5.2 3.5 6.4 2.4 4.0 - 15.1 , 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 3C Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort. .



Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
- (Catches in millions of fish.)

%

" Middle Atlantic

North Atlantic

Both Areas Total

H.I. Other

Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area.
1965 13.2 - - 2.8 - - 16.0
1870 4.3 - - 3.9 - - 14.2
. * %k / *k / Jeke . %%/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Tesfimony.

*¥%/ Breakdown based upon personal experience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under

the influence of Hudson reproduction.
{(Catches in millions of fish.)

North Atlantic " Middle Atlantic Both Areas Total
‘Tot.Area. H.I. Other Tot.Area H.I. Other ' Tot.Area. H.I, Other
16865 13.2 - - 2.8 - _— 16.0 - —
1970 4.3 - _ 9,9 = —m - 14.2 : _— --
. k% / *% / *% / % /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

**/ Breakdown based upon personal experience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under

the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic - Middle Atlantic

Tot.Area. H.I. Other Tot.Area H.I. Other
1965 13.2 —— —_— 2.8 — —_
1970 4.3 - - 9.9 - _—
dek / % / *xk / k% /

Mean 8.7 5.2 3.5 6.4 2.4 4.0 -

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort. .

s el e

Both Areas Total

Tot.Area. H.I. Other
16.0 - -
14.2 - —
15.1 7.6 7.5

B J SNUN




*/
Proration of striped bass sport catches
made to allocate catches to areas under

the influence of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic ' Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. ‘H.I. Other
1965 13.2 e - 2.8 — - 16.0 — -
1970 4.3 - - 9,9 - - 14.2 _— -
: . *x / k% / k% / ‘ *—*/ .
Mean 8.7 5.2 3.5 6.4 2.4 4.0 - 15.1 7.6 7.5

*/ 'From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort. . :



Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic " Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 _ - 2.8 _— - 16.0 - —_—
1970 4.3 - — 9.9 . -- —— 14.2 -
) * %/ k% / %% / Yk /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort. .
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic ' Middle Atlantic Both Areas Total
Tot.Aréa. H.I. Other Tot.Area H.i, Other Tot.Area. H.I. Other
1965 13.2 - - 2.8 - - 16.0 - -
1970 4.3 _— e 9.9 - —_— 14.2 _— e
*% / *%/ %%/ *& /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 - 15.1 7.6 7.5

*/ 'From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort.
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made to allocate catches to areas under

Proration of striped bass sport catches

the influence of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic &'Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 SR — 2.8 == —=  16.0 R —
1970 4.3 — - L 9.9 em - 14.2 — -
, *%k / %/ *%k/ k%) ,
Mean 8.7 5.2 3.5 ‘;{6.4 2.4 4.0 - 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

**/ Breakdown based upon personal ‘experience with
distribution of fishing effort; .
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in miilions of fish.)

North Atlantic » Middle Atlantic

Both Areas Total

Tot.Area. H.I. Other Tot.Area H.I. Other  Tot.A

1965 13.2 -- -- 2.8 —— = 16.0

1970 4.3 — - 9.9 _— - 14.2
k% / *k/ k% / *% /

Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1

*/ From ref. nos. 10 and 31, Clafk, Oct. 30 Testimony.

%%/ Breakdown based upon personaliéxperience with
distribution of fishing effort,

rea. H.I.  Other
7.6 7.5
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic .Middle Atlantic

Both Areas Total

Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I.
1965 13.2 _ - 2.8 _ - 16.0 - -
1970 4.3 - - 9.9 | - - 14.2 . - _—
' . k% / *%/ *% / *% / _
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ .From ref. nos. 10 and 31, Claﬁk, Oct. 30 Testimony.

*%/ Breakdown based upon personalféxperience with
distribution of fishing effort|
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence ‘of Hudson reproduction.
~ {Catches in millions of fish.)

North Atlantic 'Middle Atlantic Both Areas Total

Tot.Area. H.I. Other Tot.Area H.I. Other  Tot.Area. H.I. Other
1965 13.2 _— - 2.8 -— == 16.0 == -
1970 4.3 SR — 29,9 e e 14.2 — -
: k% / k% /) %/ kk/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clafk, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort. .
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions'of fish.)

North Atlantic . Middle Atlantic Both Areas Total
Toﬁ.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 U s 2.8 —- 16.0 SR —
1970 4.3 - - 9,9 - —— 14.2 - -
: ‘ *%/ *%/ *k / *k / ‘
Mean 8.7 5.2 3.5 "56.4 2.4 4,0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal¢¢xperience with
distribution of fishing effort,
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Proration of étriped bass sport catches
made to allocate catches to areas under
_ the influence..of Hudson reproduction.
i _ (Catches in millions of fish.)

North Atlantic . Middle Atlantic - Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 — - 5.8 _— - 16.0 — -
1970 4.3 - e 9.9 e o 14.2 —_
: *% / *k/ % / *% /
Mean 8.7 5.2 3.5 ©6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personalféxperience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence 'of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic - Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tbt.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 - - - 2.8 _— - 16.0 - -
1970 4.3 - - £ 9,9 e — 14.2 _— -
* % / *k/ .. ok / ) K%k /
Mean 8.7 5.2 3.5 . 6.4 2.4 4.0 - 15.1 7.6 7.5

%/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal experience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
(Catches in millions of fish.)
North Atlantic “"Middle Atlantic Both Areas Total
Tot.Area. H.I. Other ”fot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 - - 2.8 _— = 16.0 - -
1970 4.3 - - 9.9 — —_— 14.2 - -
' *%/ **/ x%/ **/
Mean 8.7 5.2 3.5 6.4 2.4 4,0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clafk, Oct. 30 Testimony.

*%/ Breakdown based upon personal?gxperience with
distribution of fishing effort.



- an e b e e Mree seam @ s oavBamdoae. A e e b . R Tevi . EURTERENFEN [ N et b b e e PR .

X/

made to allocate catches to areas under

Proration of éfriped bass sport catches

the influence of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic 'Middle Atlantic Both Areas Total
Tot.Area. H.I. Other fot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 - - 1 2.8 — == 16.0 - -
1970 4.3 a= - 9.9 e - 14.2 . — -
: *% / *%k/ Yk / *% /
Mean 8.7 5.2 3.5 S6.4 2.4 4.0 15.1 7.6 1.5

*/ From ref. nos. 10 and 31, Claﬁk, Oct. 30 Testimony.

*%/ Breakdown based upon personal{éxperience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic , Middle Atlantic Both Areas Total
Tot.Area. H.I. Other fot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 — - 2.8 -  -=  16.0 R —
1970 4.3 — - 9.9 e oo 14.2 — -
*%/ **/ FRy o X%/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.0 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal'experience with
distribution of fishing effort.
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{Catches in millions of fish.)

*/
Proration of striped bass sport catches
made. to allocate catches to areas under

North Atlantic ::Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. . Other
1965 13.2 — - . 2.8 —_ = 16.0 — -
1970 4.3 _— a- Y9.9 o - 14.2 — -
. k% / *%/ *% / %% /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31,'Clafk, Oct. 30 Testimony.

*%/ Breakdown based upon personalfexperience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence ‘0of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic

ﬁiMiddle Atlantic

Both Areas Total

Tot.Area. H.I. Other Tot.Area H.I. Other  Tot.Area. H.I. Other
1965 13.2 — - 2.8 = - 16.0 I
1970 4.3 - _— £9.9 - _— 14.2 - —
*% / %/ .. *k / %%/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 - 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Cla;k, Oct. 30 Testimony.

| *%/ Breakdown based upon personal:éxpefience with
| distribution of fishing effort.
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made to allocate catches to areas under

Proration of étriped bass sport catches

the influence‘'of Hudson reproduction.
{(Catches in millions of fish.)

North Atlantic E?Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 N — 2.8 A — 16.0 _— =
1970 4.3 _— - 29,9 em e 14.2 —— e
*%/ *%/ kk/ o hk/ )
Mean 8.7 5.2 3.5 7 6.4 2.4 4.0 - 15.1 7.6 7.5

% */ From ref. nos. 10 and 31, Clafk, Oct. 30 Testimony.

*%/ Breakdown based upon personal“éxperience with
distribution of fishing effort;-
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Proration of striped bass sport catches
made to allocate catches to areas under

“the influencefbf Hudson reproduction.
{Catches in millions of fish.)

North Atlantic f{Middle Atlantic Both Areas Total
Tot.Area. H.I. Other T@t.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 S 2.8 S — 16.0 U —
1970 4.3 - -- fﬁ":9.9 , R— - 14.2 R —
) *%k/ *%/ 1' *% / *¥% /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Claik, Oct. 30 Testimony.

*%/ Breakdown based upon personalféxperience with
~distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
-the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic " Middle Atlantic ‘Both Areas Total

" Tot.Area. H.I. Other fTot.Area H.I. Other  Tot.Area. H.I. Other
1965 13.2 — - 2.8 S 16.0 S —
1970 4.3 —_— - 79.9 o= - 14.2 - -
. *%/ *% / ; sk / %k / :
Mean - 8.7 5.2 3.5 6.4 . 2.4 4.0 - 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal,?xperience with
distribution of fishing effort:
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Proration of gtriped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic f:Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 S — ©.2.8 e - O —
1970 4.3 — - $9,9 1 am s 14.2 — -
: *% / *%k/ *%/ = K%/
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personalkéxperience with
distribution of fishing effort.
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Proration of étriped bass sport catches
made to allocaie catches to areas under
the influence of Hudson reproduction.
(Catches in millions of fish.)

North Atlantic E}Middle Atlantic Both Areas Total
Tot.Area. H.I. Other ‘Fot.Area H.I. Other Tot.Area. H.I. Other
| 1965 13.2 - - . 2.8 -~ - 16.0 - -
1970 4.3 — - 9.9 a- —_— 14.2 — -
. *% / *k/ %k / *% /
Mean 8.7 5.2 3.5 5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clafk, Oct. 30 Testimony.

%%/ Breakdown based upon personal@éxperience with
distribution of fishing effort.
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Proration of striped bass sport catches
made to allocate catches to areas under
the influence of Hudson reproduction.
{Catches in millions of fish.)

‘North Atlantic . Middle Atlantic Both Areas Total
Tot.Area. H.I. .Other Tot.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 - - © 2.8 O 16.0 - -
1970 4.3 . 29.9 - — 14.2 S
k% / *%/ %% / *%/ ' -
Mean 8.7 5.2 3.5 6.4 2.4 4.0 - 15.1 7.6 7.5

Cox/ From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

*%/ Breakdown based upon personal éxperience with
distribution of fishing effort. .
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Proration of striped bass sport catches
made to allocate catches to areas under

the influencegbf Hudson reproduction.
(Catches in millions of fish.)

North Atlantic i;Middle Atlantic Both Areas Total
Tot.Area., H.I. Other Tot.Area H.I. Other  Tot.Area. H.I. Other
1965 13.2 - == il2.8 S — 16.0 I —
1970 4.3 — - 79,9 am am 14.2 — -
*%k / *%/ o *k/ k% /
Mean 8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Cla@k, Oct. 30 Testimony.

*¥%/ Breakdown based upon personal?éxperience with
distribution of fishing effort,
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Mean
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Proration of striped bass sport catches
made to allocate catches to areas under

the influence of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic i;Middle Atlantic Both Areas Total
Tot.Area. H.I. Other Tot.Area H.I. Other Tot.Area. H.I. Other
13.2 — - ©2.8 —= —= 16.0 — -
4.3 - = 9.9 o - 14.2 — -

i/ i/ *% / %/
8.7 5.2 3.5 6.4 2.4 4.0 15.1 7.6 7.5

From ref. nos. 10 and 31, Clark, Oct. 30 Testimony.

%%/ Breakdown based upon personal:éxperience with

distribution of fishing effort.
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Proration of $triped bass sport catches -
made to allocate catches to areas under

the influence-of Hudson reproduction.
{Catches in millions of fish.)

North Atlantic i’ Middle Atlantic Both Areas Total
Tot.Area. H.I. Other :fbt.Area H.I. Other Tot.Area. H.I. Other
1965 13.2 — - 2.8 — —= 16.0 — -
1970 4.3 —_— = R9.9 T am oo 14.2 — -
‘ | - *r/ R Fr/ o KR/ )
1 Mean 8.7 5.2 3.5 6.4 2.4 4.0 . 15.1 7.6 7.5

*/ From ref. nos. 10 and 31, Clap%, Oct. 30 Testimony.

*%/ Breakdown based upon personalﬁéxperience with
distribution of fishing effort.
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DRT GEYER: I presume, Mr. Clark =-- quite obviously
these don't include thevcatches in the Chesapeake Bay or in
the Hudson River?

THE WITNESS: They would include reported sport
fishing catches from the Hudson River itself, but not from
the éhesapeake Bay.

DR. GEYER: How about the Delaware?

THE WITNESS: They would include the Delaware, any
Delaware Bay or Bay Shore catches or Rehobeth Beach on the out-
side, anyplace through the state of Delaware.

MR. MACBETH: Dr. Geyer, 1is your question whether

.the total numbers include Chesapeake Bay or whether the Hudson

influenced area?

DR. GEYER: Chesapeake Bay as defined here is in
the MiddleAtlantic region. Those figures for the Middle
Atlantic do not include Chesapeake Bay catches.

THE WITNESS: I shall have to clarify its.:This
4.0 we were talking about would include the Chesapeake Bay,
all of the way down to North CArolina. This 2.4, the smaller
amount in this areé, from Delaware Border. to New York, which
I am saying is one part of the Hudson influenced area, that
would not include any Chesapeake Bay.

MR. TROSTEN: I think the answer to your question,
Dr. Geyer, if I understand Mr. Clark, is that the 6.4

representing the Middle Atlantic catch reported by the National
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Chesapeake Bay, if I understand the points correctlyit

MR. MACBETH: Yes, I think that is what Mr. Clark.

DR. GEYER: i wasn't cléar. That doesn't gel‘with?
this'figure of 5 million.
THE WITNESS: This 4 million?
DR, GEYER: Right. .
THE WITNESS: There are also the commercial catches
in the Bay, whatever they are, some'Z million fish or so.
Also Ivhavé to point out that these are not the same
figures we~ are looking at -- I just took 1965, bécause in that
year we had alfeady worked out some statefby«staté
breakdowns. Now, in these figures‘we haye been putting
on here, this is aﬁ average of 1965 and '70. .Now, 1965 we
had an entirely different distribution of the sport fish

catéh. We had much higher catches -- let me check and make

sure -- in 1965 we had a very small catch in the MiddleAtlanti

and a high one in the North Atlantic. In 1970, for some reasoij

J

it -~ changed completely around, so that the Middle.Atiantié_éﬂwkf?'j

catches, sport fish catches, were much higher,:sqﬂthatﬂth;;Jj?
kind of a breakdown and distribution is going to'bé“sén;i£iv
to how many are distributed in this area, and how ményvin'that’
area. | - |

MR. TROSTEN: Actually, Dr. Geyer .raises a very
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interestingiquestion that ties in with your testimony.

In 1965 is it not true that the total Middle Atlantic striped
bass catch, whic¢h would be the area from New York Harbor to
Capé Hatteras was 2.8 million fish. Is that right?

THE WITNESS: RIght.
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BY MR. TROSTEN:

Q Now, what number were you using up there for the

Chesapeake Bay catch?

A Five million, including the commercial catch, which
is about -- which brings it up to that level.
Q All right. UNow, let me just ask you this: Take

the figure of 5.2 million for the so-called Hudson-influenced
northern section, the area from New York Harbor to Rhode
Island border.

A Okay .

Q How accurate would you say that number 1s? I mean
instead of being 5.2 million, could it be 3.2 million ox
1.2 million?

A Wéll, it could be anything from zero to 10 m;llion.
The sport fish -- the confidence levels on the sport fish
collections are such that at five million fish, two standard
errors wgﬁld encompass the whole of the sample.

In other words, a standard error for these catch
statistics is half at that level. So you have two and a half
million, two standard errors would be five million, so you
could go anywﬁere from zero to 10 million.

That information is in the, on standard errors and

all, is in the publication.
Q All right --

MR. TROSTON: Mr. Chairman, I realize this is a
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little irregular, but rather than filtering the questions
Df. Lawler has through me, Qould it be permissible if he
asked this informational question having to do with Mr.
Clark's presentation?

CHAIRMAN JENSCH: Any objection?

MR. MACBETH: No objection,

MR, KARMAN; No objection.

BY DR. LAWLER:

Q This is just a question to clarify in my own mind
the direct evidence you just read into the record a few
moments ago,. Mr. Clark, by comparison to the statement that
you made on tﬁe distribution in the Middle Atlantic fishery
as to the amount of fish that is contributed to the Middle
Atlantic by the Hudson, 1s somewhat your own best estimate,
and not based on a set of data.

I thought you said that the sport fishery -- and I
suppose you were referring to the 1965 survey, was
allocated by the Sandy Hook Laboratory and further gave a
breakdown in terms of pounds of fish for Connecticut, New York
New Jersey and Delaware and also gave the average weilght of

fish for Connecticut, New Jersey, Delaware and New Jersey.

It would seem to me from those numbers that one coul

compute a distribution in the areas that Mr. Trosten has
just delineated, Connecticut, Connecticut and New Jersey on

one hand, New Jersey and Delaware on the other.
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So, are you simply saying that with respect to

the mean numbers, because you don't have such allocations for

l970,thatyou really don't know how they are distributed
between on the one hand New Jersey and Connecticut and on
the other hand, New Jersey and Delaware?

A That is right. Wenhad never done, attempted to
do or no one has atteﬁpted to do, to my knowledge, for the
1970 data -- it hasn't even been published yet -~ what these
allocations might be_state by state.

Q Am I correct in presuming that the allocation
obtained by Sandy Hook Marine Laboratory in 1965 is based
on the answers to the questionnaires in the 1965 survey?

A No. It is not. It is a Bureau of Census refuse,
or did refuse to allow us access to those state by state,
because their sampling validity is done by big population

units,

We didn't even get a chance to look at the

individual interviews that came in. They merely reported it

out. They would only give it to us in big hunks of coast like

that. They have ﬁever supplied us with anything finer, any-
thing staté by state. |

e Well, that is the case -- how did the Sandy Hook
Laboratory allocate ~-

A Guesstimate.

Q So, the 1965 is also a guesstimate?
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A Yes, but it is one in which we had worked it out
state by state to the best of our knowledge, so we could come
up with the figure of 19 million pounds in the 1969 paper.

Q What was your source of data for state by state?

A It was a product of the best kinds of estimation
we could make off the top of our heads, based upon our
knowledge of who fishés where and generally what they catch
and whatever state fishing records there have béen.

Many of the states have done canvases or somehow- or
other estimate their catches of fish. »And we have information‘
from party boats; we had information from the Schaeffer
Fishing Contest; we had a lot of scraprs of data that we got.
But nowhere any coherent collection of individual state by
state statistics. And we still don't for 1970. It is still
the same thing.

-0 The Bureau of Census is of the opinion that the
state by‘state.basis is too small a sample for any kind of
allocation among this total of 15 million fish?

A They interview -- in this survey they did for us,
it was part of and based on the National Unemployment Survey
they do everyrmonth. They added on an extra question about
fishing. A

They then came back to.the household later on,
1f they responded positively onAsalt water fishing and did an

in-depth interview of about 45 minutes with each party. They
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flushed out about 2000 people who had done it. So, the whole

fhing for the nation is based upon only 2000 people, It just

~doesn't break down state by state. I mean you divide 2000
by 50 and you get a small number indeed.

Q There were 1566 people to be exact. -

A Yes. But not that were 'salt water sportsmen.. .
That saild they were fishermen.

0 No --

A There weren't that many salt water fishermen. There

might have been that many fisherman, fresh and salt.

0 I think that was salt water. I am not sure on that.

A anyway the basis was such we couldn't get a finer

breakdown. We wanted it state by state but we couldn't get

it.

I can clarify that point for you. Completed inter-

view records were obtained from 1566 persons, "or about
95 percent of those originally identified as salt water

anglers." That is on page 2, the last full paragraph.

Q And those 1500-some—odd people corresponded to a

projection of eight million people throughout the>countrY?

DA

A Yes.

BY MR. TROSTEN:

: \ /
0 Now, we can move on, Mr. Clark. . 4

On what basis do you estimate the commercial catah

7’

in the Chesapeake Bay?

- miae s st A T
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A AWeli, that is from the Bureau of Commercial
Fisheries statistics. Now, the National Marine Fisheries
Service.

Q I see. This is entirely, an entirely separate
survey than the salt water and angling surveys?

A The salt water and angling survey, they just hire
people to go around on é sampling basis, like thé Gallup
Poll and ask them.’ The commercial fishing statistics is an
actual recording from sales slips of transactions in fish
markets.

Q Then these numbers you projected in your testinmony
at the outset of this Session are from the National HMarine
Fisheries Service commercial statistics, is that right; if
we turn to those for 1965 we can find those anumbers?

A You will find them reported in Koo's summary from
the Bureau of Commercial Fisheries.

Q B Now, just a few other questions here.. You are
listed With Mr. Davia Deuei, as the author of the i965 Sals
Water Angling Survey published by the Bureau of Sports
Fisheries and Wildlife, U.S. Depaftment of Interior. Is

that correct?

A Yes.

Q And you were also the author of the 1960 survey.
A Yes.

Q Mr. Deuel who worked with you on the 1965 survey,
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is the author of the 1970 survey, which is about to be

published, is that correct?

A Yes.

0 Now, is it correct ;hat the 1965 Ssalt Water
Angling Survey is an adijunct to a survey of all fishing and
hunting activities in the United States, which is called The
National Survey of Hunting and Fishing. \

A Yes.

Q0 And am I correct that each of the three surveys,
1960, 1965, and 1970 surveys, are similarly adjunctions to
these five-year National Surveys of Hunting and fishinq?

A Yes,
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.1 Q Now, am I correct in understanding that the way

2 the 1965 saltwater angling survey was conducted was that’'.the

3 initial screening survey was done during the week containing::
‘ 4 the 19th of Decémber 1965; do you remember that?

5 ‘ A No, I don't.

6 Q Do yoﬁ think that -- well, all right.

7 ' MR. MACBETH: Is it in a document somewhere?

8 MR. TROSTEN: I am not sure. I won't press the

9 witness' memory if he doesn't recall. We will check it.

10 THE WITNESS: Thank you.

11 BY MR. TROSTEN:

12 Q Is it true that the actual questionnaire given to hd
. 13 1566 persons who responded and indicated that they were

14 saltwater fishermen, required the persons who responded to this
15 survey to recall the type of fish which they caught, the
16l number of each species caught, and the average weight for each
17! species éuring the preceding, it could have been anywhere
18| from 12 to 14 months; is that right?
- 19 A Yes. That is not trueAfor the 1960 survey insofar
20 as weight is concerned, but it is true for '65, including the

21 weights.

. 22 Q Now so you would think, based upon your earlier tesfi-

Ace — Federal Reporters, Inc. o . .
25 A Yas, that is called memory bilas error.

23|l mony, there would be considerable error associated with this

24| recall process?
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Q ‘All right.
Now, Mr. Clark, you state on page 2 of your October
30 testimony in the last paragraph -that in 1965, 15,982,000
pounds of striped bass were caught weighing 55,340,000 pounds
and that in 1970 the striped bass catch declined in number to
14,166,000 fish, weighing 73,106,000 pounds.
Do you see-that there?
A Yes.
MR. MACBETH: Wouldn't it be a little more accurate

to read in, since you said the catch declined, although the

weight increased to 73 million?

MR. TROSTEN: Yes. All right.

MR. MACBETH: If you are talking about a catch,
talking about the number of fish, you ought to mention the
weight of the fish.

MR. TROSTEN: Would you like to read that?

MR. MACBETH: "In 1970 the catch of striped bass
declined in number caught to 14,166,000 fish,_although the
weight increased to 73,106,000 pounds.'"

- BY MR. TROSTEN:

7

Q You, then, state this trend, the qatch.éﬁ'fewef
fish of a higher average weight is diagnost;pwof a fishery

wherein the production of  'young may have been undermined. P
i - 4 -

K
,/
.’
i

Do you see where you say p@;t?”

A Yes. ' ')
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Q Can you tell me from your understanding of statistids
Mr. Clark, whether two data points such as the ones you present

here are sufficient to indicate a trend?

A Statistically, they are not worth much.
Q Are they worth anything statistically?
A Significance, statistically, they are worth nothing.
Q ﬁow from_yéur knowledge of the sampling techniques

that were utilized in these angling surveys, 1965 and 1960,
and your general understanding of what is going on in 1970,
do .you think that the variation in the two samples from 1965

and 1970, represent genuine differences or might these

process?

A They could very well be limitations in the sampling

process.

0 One final question on this point. These saltwater
angling ;urveys that you described each cover a period of
only one year? In other words, although they are designated
as five-year surveys, the 1960 survey covers 1960 .and 1965
covers 1965 and 1970 covers 1970, and not intermediate years.

A Yes, it 1is right in the title "The 1965 Saltwater
Angling Survey."

Q Excuse me. I thought they were generally referred
to as five-year surveys. Is it-possible, since each of these

surveys covers one year, that if the survey were taken in any

L4
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intermediate year it might show results substantially different

from the results shown during these five-year intervals?

A Definitely.

Q Now, Mr. Clark, on page 2 in the last sentence
where you réfer to a trend toward fewer fish of a higher
average weight being diagnostic of a fishery wherein the
production of young méy have been undermined, can you cite a
standard reference in Fishery Science which establishes that
such a diagnostic is reliable?

A Oh, I think I prcbably could find it in some
elementary textbook about fisher research someplace.

Q Would you do so? Let me have any reference which
supports this statement.

A. . ‘Yes; I‘certainly will.

Q Now, Mr. Clark, what was ti:: age composition of the
catch in 1965 as opposed to the catch in 19707?

A . I haven't any idea at all.

Q If you don't have that kind of age composition dataj
what can you determine about the year class composition of
the catch of 1965 and '707?

A If you could believe the statistics were very
accurate and you can accept this kind of trend as being signi-
ficant enough to start talking about ages, you would say they
were of a higher average age-in.1970 ﬁhan in 1965. Just

the average age for the whole catch group, not any kind of
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breakdown, how many, three, four, five, eight, ten-year old
fish there would be.

v—ggd Now in view of therfact: that there are large
variations in year class strength in the striped bass, 1is
it not*pOésibleﬂthat the 1970 catch was dominated by older
and.larger fish as a result of natural variations in year

class strength?

’

A Did you ask me if it is likely or possible?
Q Is it possible.
A It is possible.

CHAIRMAN JENSCH: Does it help to complete the
thought, so that we don't get. into possibilities, to follow
it up by is it probable?

THE WITNESS: No, I would say that it is not only

prcbably, but necessary to get a shift to higher ages of fish,

that there has to be a different year class composition. I
think yodf question is whether this could have come about
by natural causes(other than by something that affected
the reproduction of the fish. Usually changes in year class
strength we associate with factors affecting reproduction,
whatever it is that makes it high or low, we associate that
with a big year class of fish, rather than something that
happens to them later on.

So where it is quite bbvious that it is a year

class, that it is a change in the strengthsof various year
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‘ | 1 classes as composing the fishery, the cause of that would
| 2 ﬁot be known. But you wbuld suspect the change in year class
3 composition would have to do with reproduction, the number of
young supplied. Because the reduction in the young fish could
5 be natural or unnatural causes.
6 ABY MR. TROSTEN:
7 Q Now you would say then assuming that the trendg: .
8| you have depicted in your testimony is real, and not simply ths
9 result of sampling error, that changes in age composition of
10 the catch could account simply for the two statistics that
i 11| you presented; is that correct?
. 12 -7 A If that situation were true and described here
‘ ‘ 13| statistically, and we could accept it, it would have tc be cauvded
14| by a difference in age composition, no other way.
15 Q Could it be caﬁsed by a change in gfowth rate?
16 Is that another possible way?
| 17 A I would have to think about that, but it sounds
‘ 18 like it could happen. I mean all of the fish érowing
19 faster? It is not likely, because there is mortality offset.
20| We are talking abopt less fish of a greater size. and 1t is the
21 less fish: that gets involved -véith-what’.ﬁh"as happened back in

‘ 22 reproduction, rather than greater size alone. \

. 24| ©on this: Are you saying that this trend, if it is real, could
Ace — Federal Reporters, Inc. 5
251l be accounted for by natural fluctuations in year class strengths?

|
23 0 Let me ask you this, Mr. Clark, as a final question |
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A Yes.

Q And therefore it is not diagnostic of anything othey

thap there are natural variations in year class strength?
A Let me just clarify something. so we can simplify
this.,
Down here at the bottom of page 2, where it says
that the production of young may have beem undermined, this
could happen, this undermining could happen either by natural

or artificial causes.. In otehr words, it could be some

mine the production of young as well as an artificial cause.,
So in any instance, whatever it is that happens to
those, would have the same effect.

Q Well, you do get natural fluctuations in vear class
size without young being undermined, isn't that correct? You
mean you just have larger year classes sometimes?

A ” But as I mentioned before, we usually relate those
changes in year class size to the populations of young. In‘
some years there are much higher numbers.of young produced.
in thg estuary than in other years. And --

Q I agree. But the fact that there are some years
that are very, very good doesn't mean in those years when they'
aren't very good that the production of young has been under-
mined, does it? |

A I guess we are into semantics. You can -- you take
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some figure as the maximum capacity of the estvary to ever
ﬁroduce any number of young, and then look at it as what
the‘problems are that have reduced it down to whatever its
existing thing is, that is what I am thinking of. Undermined
is'not a good word at all to describe a natural reduction of

young.




‘ CR 815,6“

#20 dhl
2

3

10
11
12
13
14
15
16
17
18
19
20

21

{ 22
". 23

24

Ace — Federal Reporters, Inc.

25

DR. GEYER: While there is a pause, Mr. Clark,
on Page 1237 in the staff's final report is a figure which
has a scale of landings in 10° pounds. And the subtitle
says this is Midland region. These figures don't look
like the same order of magnitude as the ones that you are
using. Why is this?

iHE WITNESé: Because they only contain commercial
fishing. Particularly in the last few years, since the
late 50s, the sport fishing has boomed, and the commercial
fishing has sort of held its own, more or lesé, and fallen
a little bit and risen a little bit. But the order of
magnitude now, if you can believe the statistics from the
fishermen, is on the order of 5 to 1l or 10 to 1 in many
areas, with sports fishing over commercial fishing.

» DR. GEYER: Are there déta that you could draw
a simila;_figure which would . include the sports fishery?

THE WITNESS: We could put it in there for 1969}
'65 and 70.

DR. GEYER: It would have to be a different scale
at the end of the 60s.

THE WITNESS: Yes, it would reduce it, just a factoj
of 5 on it, maybe or 6, or something.

DR. GEYER: Thank you.

MR. TROSTEN: At this time, I would like to turn

briefly, while I notice Mr. Roisman's colleague Missi'Sheldon’ i

Ul
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here with us, Mr. Briggs asked for documents having to do

with:the pressure s and I have three of them here
for review by the board and the parties pursuant to the
Chairman'§ request, which appears on the transcript Page
7434,

Now, I have the following decuments which T
will just indicate ang mention to you briefly.‘ One is

' /
called "Inspection Report for }gggi Inside Diameter Reactor
Vessel, Combustlon-Energy Conggzg?bggﬁb 17765." The
second is called " y7 Report After Hydrostatic Tesé;ﬁ:‘The
thirxd is called "Equipment# Specification 676208," ‘dated
December 13, 1965, and an addendum to Equiéﬁents Specification
676208, Revision 1, Dated March 23, 1967, and June 17, 1968.
| The third item which consists of two documents,

the Equlpmenty Specification and the Equipmenth Specification
Addendum, contains proprietary material, Mr. Briggs, and
wWe are prepared to make this available to Mr.,.Roisman and
to. twoiconsultants of hianho have signed agreements for -
nondisclosure of proprietary information.

The fourth item the Board requested is a large
bulky document;_"Analytical Report for Reactor Veséel, Number
2." 'This dccument was sent toTWashiﬁgton,fbut,waswmisplaced

in transit, and we hope to get another one down here today

and it is not proprietary, and we can make it available to

the Board.
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As per the Chairman's request, I would like to

make this copy available to the board and it is available

similarly to Miss Sheldon, here today, will be available

all of this week as the Chairman requested, and it is here.
BY MR. TROSTEN:

0. Mr. Clark, I would like to conclude with several
questions having to do with your presentation up to this
afternoon and the contribution of the Hudson River to

p ,
the ﬁéé%and Fishery. Mr. Clark, supposing that the number
of striped bass caught by sports fishermen in western Long

Island Sound and the New York Bight, we are to increase

by"SO0,000 fish annually. over the present level, and this

we are to continue for two years running -- have you got that
so far?

A Yes.

0 Would you assume also that the number of striped

bass. caught by commercial fishermen in that area remained
the same during this hypothetical three year period that I'm
describing. |

A Excuée me, three years? .

Q. Yes, the first vyear ié the base period, the
second year is the twe year running “period.

A, Okay.

Q. Now, ~would this have a long term detrimental

effect on the fishery in that area?
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A Excuse me, the commercial fishing remained at
some --

0. . At the same level, that is right.

A Whatever it was?

A Whatever it was, it remained.

Q. With the addition of these one million fish over

a period of two years have a detrimental effect on the

total fishery?

A On the striped bass fishery in that area?
0. I would think not.
0. You would think it would not. &All right. Now,

this number of striped bass that I have- just described,

SOb,OOO fisgh annuaily, ancd these fish, in the hypothetical
assumption I'm giving you, are fish that wsuld be 16 inches
fork lengths or over, is that correct, because that is the
legal limit in this area -- is that thought true? I just
want to make sure --
A Excuse me, Did you say the million  fish~added were
fish that were caught or just added to the population?
0. No, would the reporter read the question baék?
(The reporter read the question as directed.)
THE WITNESS: I'm sorry, I completely misunderstood
you. I thought it's 500,000 we're addiné to the population.

I will have to change my answer.
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BY MR, TROSTEN:
0. Sure.
A . 500,000 were caught, and are there any other

assumptions u nderlying this? 2Are there more or less
fish in the population; or what?

0. The only two assumptions I was giving you were
that 500,000 fish, more than some basic level we are --
these are all striped bass -- were caught by sports fishermen
annually, and this trend went on for two years runnin¢. And
the other assumption I asked you to make was that the
commercial fishing level remained exactly the same throughout
the three year period.

MR, MACBETH: Do we know what the population is?

‘MR. TROSTEN: The population as it is today.

MR. MACBETH: And it remains the same throughout
the three years.

MR. TROSTEN: Take the situation as it egists
today, and just assume that starting now, that the ngmber
of sports fish that were caught by, the number of striped
bass caught by sports fishermen went up by 500,000, and
theﬁ it:stayed there for a year and the next year it was
alsé ﬁp by that amount.

MR. MACBETH: You make no assumption about what
happens to the striped bass population?

CHAIRMAN JENSCH: I wonder how you can do that?
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Suppose you had an unusually favorable spawning situation
that tripled 6r quadrupled the available number of fish?
I mean you have taken the withdrawing section only, but
not the supply. So unless you know what it is -- give us
a figure, when this year or last year, give us a figure
of total population of bass.

BY MR. TROSTEN:

0 Mr. Clark, can you give me a figqure for total
population of Hudson River striped bass that I could use
for my hypothesis?

A Use the number you wrote on the chart tﬁeren
Or whatever else we have got around here.

CHAIRMAN JENSCH: Between ten and 30 million.
THE WITNESS: Use it -- excuse mé?
MR. TROSTEN:

0. Shall I use the 5.2 million in this area from
New York Harbor to Rhode Island. How about that?

A That is all right, or the 6.1 million we had for

both for 1965. Either one. Whatever area you want to

talk about.
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Q Shall we take the 5.2 or do you want to use the 7.47

MR. MACBETH: Mr. Trosten, it is your hypothesis.
Could you choose a number.,

'THE WITNESS: 5.2 is fine. I will agree with that.

BY MR, TROSTEN:

Q Mr. Clark, would you assume the population level
we are starting with is 5.2 million?
A Okay.

CHAIRMAN JENSCH: And there ié ho change, but each
year there is added, is there not, a certain number of -- if
you assume 5,2 millibn in each of the years, and you just catch
a half million more, but the next year youvare back to 5.2
million?

MR, TROSTEN: I am just assuming a bass pcpulation
when you start the hypothesis of 5.2 million.

CHAIRMAN JENSCH: 5.2 million and then you with-
draw for three years, but you don't have any additions.

MR, TROSTEN: You withdraw fish during a three-year
period and there is some add-on to the population.

CHAIRMAN JENSCH: How many, do you know?

MR. TROSTEN: I don't know, Mr. Chairman.

CHAIRMAN JENSCH: Let's pick a number. Mr. Clark,
can you pick a number that -~ give us a hypothetical. It
doesn't make any difference, because it is hypothetical.

THE WITNESS: I think that is the trouble with the
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whole question, is there are so many underlying factors, such

as the size of the fish that were caught, whether they were

~going to be of spawning age the next year, what detrimental

really means and I find it difficult.

MR. TROSTEN: Let me see if I can clarify this, Mr.
Chairman.

CHAIRMAN JENSCH: All right. Let's consider all
guestions under this hypothesis withdrawn and start over.

MR. TROSTEN: Yes.

CHAIRMAN.JENSCH: Thank you.

MR. TROSTEN: Let me clarify for the record that
the 5.2 million fish that are caught here, this doesn't repre-
sent a population, this represents a number of fish that
were caught. It is a number of fish that were caught. It
does not represent a standing crop.

CHAIRMAN JENSCH: Well, give us a.figure for the
standing crop.

BY MR. TROSTEN:

0 Mr. Clark, somehow whenever we go into this line
of questions we seem to have grave difficulty coming up with
all of the hypothetical considerations of add-ons and sub-
tractions and so forth, and the difficulty in answering the
guestion.

A Yes, that is true.

Q We have a statement on page 58 and 59 that "Even
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operation of the once through cooling system through two
spawning seasons will have long-term detrimental effects
on the fishery through reduction of catch and breeding stock."

A Yes.

Q Now there were a series of assumptioﬁs and calcula-
tions and ideas that you had that enabled you to draw this
particular conclusion. what I want to explore with you is
the relative impact of an increase of sports catch of 500,000
fish per:Qear; just so I can be peffectl§ specific, so we can
all see where I am heading in this, I want to contrast that
with the number of fish you think are going to be impinged

at Indian Point 2 and Indian Point 1 during the same period

" of time. I just want to contrast these two things.

A All right.

Q 'Now let's go back and see if we can all get
together on this and then we will take the question. You
assumed that there is a certain number of fish in the Hudson
River fishery and you drew some conclusions.that the impinge-
ment and entrainment kill was going to have_a long—-term
detrimental effect. Now assume the same circumstances as to
what the fish population in the Hudson River fishery, all of
the other factors that led you through your thinking as you
reflected it here. Now I am just going to ask you the question
Would you, if you assumed that there are SOO,OOOImqre fish

caught in the western quarter of Long Island Sound, and in the
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‘ 4nil ! New York bite for two years running by sports fishermen, and
2 you assume that the commercial fishing remains exactly the
‘ 3 same, would this cause a long-term detrimental effect on the /
4 Hudson River fishexy?
5 A No.
6 CHAIRMAN JENSCH: Excuse me. Does this assume
7_ during this two- or three-year period there are no impingementg?
8 You could say what differenqe does it make whether you impinge
? 500,000 or catch 500,000, is that the question?
10 MR. TROSTEN: Yes.
1 CHAIRMAN JENSCH: You say it do;asn't make any
12 ‘ '

difference if the fishermen catch 500,000 more, what differenceg

® .

14 That is what is really =--

does it make if they are caught that way or on the fish screeng?

15 THE WITNESS: What I said at the bottom of page

16 59 is the lowered fish population will be a real and

17 irreversible loss as long as it lasts. Now these million fish
18| caught by the fishermen out there would be a real irreversible

191 loss to the fishermen that didn't catch them.

20 BY MR. TROSTEN:

2] - Q I am not talking about the fishermen. Would it
. 22| actually affect the fishery? Would it cause a long-term
‘ 23| detrimental impact on the fishery?

24 CHAIRMAN JENSCH: You are using long term in tl"le

Ace —Federal Reporters, Inc.
25| same sense --
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MR. TROSTEN: In exactly the same sense he uses
it,

CHAIRMAN JENSCH: Very well.

.THE WITNESS: Yes. I will answer yes to that.

BY MR. TROSTEN:

Q What are you answering yes to? I am sorry.

A To the fact that this would be an ifreversible
loss, et cetera, et cetera, to the fishery. Not that it would
be destructive to the fishery, because then you are saying
people can't fish without destroying their own fishery, which
is not true, because.there are management technigues that
bring them into balance. In other words, it is quite.
apparent that if you reduce the population of fish that are
being fished on, you are going to reduce the breeding stock,
and reproductive potential df the species, and according to
all of the theory we have, and these have to be balanced off.

BY MR. TROSTEN:

Q Let me see if I understand you. Are you saying
that in this hypothesis that I gave you, where the 500,000
fish are caught annually by sports fishermen, that this
would have a long-term detrimental effect on the fishery?

A It would have an irreversible effect, which is
what I think I said over here, a real and irreversible loss
to the fishery, yes.

Q What do you mean by a real and irreversible loss so
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long as it lasts?
A I mean the fish, once the fish are gone, they are

gone. You are not going to catch them again.

Q Oh, is that what that means?
A Yes.
Q In other words, just when you catch a fish,

A No, it means if something like 500,000 fish are
gone out of the population, they are goné. If they are lost,
they are lost. There is nothing you can do to bring those
fish back. | |

. -MR., MACBETH: . I would like to get something straighi

[

discussion of losses and irreversible effects and so on there
that has to do with those terms. Are you now asking Mr. Clark
what the phrase at the end of page 59 means in terms of yoﬁr
hypothetical catch of 500,000 fish, or in terms of his testi-
mony? I think he has answered you in terms of the 500,000
fish. I just want to be sure whether that is the way you

are asking the guestion, rather than asking him what he means
here. If what you are getting at is what he means here, it
would be easier to come at it that way, at ratherrthan the

hypothetical.
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‘lnl ! BY MR. TROSTEN:
2 Q Let me ask him what he meant when he said the
3|l effect would be the same. When you say that there is an
. 4 irreversible loss as long as it lasts, and you were referring
5| to my hypothetical --
6 A Yes.
7 Q What do you mean by that phrase, "It is irreversible
gl as long as it lasts," when you are referring to my hypotheticaliz
9 A Oh, when the fish are killed, {:here is nothing you
10/l can do to restore and put them back into the population. They
11| are irreversibly dead.
12 Q Okay. Doesvthat mean, however, ﬁhat the population‘
. 13| is depressed or does it simply mean that you have caught the
14|l fish and they are gone?
15 A I can help you:if you will refer to the final
16|l environmental statement, page V-60, V-15. That shows what
17| happened when you apply fishing efforts to a stock, you
18 reduce the breeding, size of the breeding stock.
19 Q Are you saying, Mr. Clark, that in the example that
20 I gave you, where you increase the catch by 500,000 fish annual
211l that that would proceed to depress the Hudson River fishery
‘ 29 population?
23 Is that what you are saying?
. 24l A It should cperate just in the same fashibn that
Ace ~ Federal Repo'te's’gg the commercial fishery, if you wanted to work all of the
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proportions and calculations around, you should get something
like this display here, which shows that the more fishing
you do, the lower the breeding stock is.

| Q Mr. Clarky;. are you relying -

CHAIRMAN JENSCH: Excuse me, you mentioned a few
moments ago that there are various management techniques to
correct that. What do you mean by that?

If they are catching more fish, depressing the
stock, the state will prevent the taking of such numbers or
limit the commercial or :sport: fishing, so the reproductive
stock will increase again? Is that what you meant by
management techniques?

THE WITNESS: Yes, that is one of the thinqs, and
one way to reduce the catch is to put a size limit on, so
that people just can't catch the small fish, and they tend
not to fish for them or release them if they catch them.

Another way is just to have closed seasons and
another way is to have bag limits, but all of these are
aimed at reducing the size of the catch that :sport" fishermen
make and it 1s usually necessary when the fiéhing builds up
and builds up, as more and more people want to go fishing,
there get to be so many people fishing, that you no longer
can support everybody just doing whatevef they want, whenever
they want, catching whatever they want.

CHAIRMAN JENSCH: Well, I wouldn't think the
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management technique would be applicable in the situation we

discussed a moment ago, it does not make any difference whether

the -sport.. fishermen catch 500,000 more or they impinge
500,000 in‘the plant. There is a management technique to
stop perhaps the impingement by shutting the plant down.

So aren't there management techniques for corrective action
also?

THE WITNESS: Yes, that would be an analogy.

MR. MACBETH: Another example Qould be penalties for
drawing fish by taking of water, which is a subject we have
discussed.

CHAIRMAN JEﬁSCH: My thought was i am having trouble
with what seems to me to be a partial hypothetical of taking
the withdrawal into considering either replenishment of stock
or this management technique situation he mentioned.

Excuse me, proceed.

BY MR. TROSTEN:

Q Mr. Clark, did you have in mind any other management
techniques that would enable you to replenish the fishery
stock if you were to increase the sports catch?

What else did you have in mind, if anything?

A In some situations they have demonstrated fhat it is
helpful to use'a hatchery tc replenish the stock. That is if
they suépect that breeding is the problem, rather than some

habitat or food resource or something.
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This has been done._ But never for striped bass.
It has been dene for salmon, trout. Thére is quite a bit of
literature on attempts to intréauce, attempts to improve
fisheries Qith hatcheries and it has never worked anyplace
yet where they have tried it.

MR. MACBETH: For striped bass?

THE WITNESS: For striped bass, either in California
or in the Chesapeake Bay.

BY MR. TROSTEN:

Q Mr. Clark, do you think that'in the situation which
I have given you if Ehe striped bass or the sports fishing
for striped bass were to increasé by 500,060 per year as T
suggested to you, do.you think that variations in natural
year class strengths could restore the fishery population
to its original number withiﬁ a period of time?

A That is possible;

Q Now, in the situation which I have given to you,
where you increased the sports catch by 500,000 fish per vear
fqr two years running, would you expect, if the fishing
pressure were to be reduéed back to its original level, if:! "
this 500,000 increase were to be eliminated, would you expect
that the population would go back to its.original level once
this extra fishing pressure were removed?

A Excuse me a minute, please.

I think I made a étatement on that somewhere. On
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page 59 I say "The total size of the fishery might possibly
be restored over time through a combination of natural and
management means."

That would be as true for overfishing as it would
for screen kills or entrainments.

CHAIRMAN JENSCH: Excuse me.

Would this be a convenient place to interrupt your
examinatibn?

MR. TROSTEN: Yes.

CHAIRMAN JENSCH: Very well.

At this timé let us recess to reconvene in this
room at 2:50. |

(Recess,)
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CHAIRMAN JENSCH: Please come to order.
Applicants, are you ready to proceed?
MR. TROSTEN: Yes, I am.

'BY MR. TROSTEN:

Q Mr. Clark, looking back again at your testimony on
pages 58'ahd 59, 1 take it that when you use the term " a
real and irfeversible loss as long as it lasts," that does not
mean to you that the population of the Hudson River fishery
will not restore itself through natural means over a period
of time. .Is tﬁat correct? Once the pressure of increacsed
mortality is lifted?v

A .No, I éoulan't say that it would not.

Q | Do you think it is probakle that the population
would.restore‘itself once the fishing pressure was lifted?

MR. MACBETH: Wait a minute. If we are talking
about this testimony, which doesn't have anything in it about
fishing pressﬁre, or ‘are we talking about the entrainment and
screen kills that areiactually the subject of the testimony?

MR. TROSTEN: Mr. Macbeth, I think mortaliﬁy is
mortality. I think we just have to sort of accept this'basic
premise.

MR. MACBETH: I find it a little confusing when you.
diréct the witness' attention to two pages of testimony which
are about entrainment and impingement and then it turns out

in the second guestion that you are talking about the fishing
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kill. It seems a iittle simpler if you would make that clear
in the guestion from the beginning.
BY MR. TROSTEN:

Q | .All righﬁ. Let's gd back to the sports fishing
hypothesis, fhen, if you wish, Mr. Clark. In that situation
you have indiéated that once the sports fishing pressure were
removed, the-population would restore itself through natural .

means.

A | Yes.,
Q - Do you think that it is probable that the popula-

tion would restore itself through natural means?

A I think thét is probable.

Q Now let's go to the situation you were describing
on this page, where you have what you consider to be an
increased mortality imposed on a population through the opera-
tion of a power plant. Do you think it is probable that if
that increased mortality were removed that the population
would restore itself through natural means?

MR. MACBETH; Is thié a two-year power plant or a
40~-year power plant, or what kind of power plant?

MR. TROSTEN: Let's talk about ﬁﬁe first for tWo.
years. Let's talk about something that is operating.for two
years.

THE WITNESS: Excuse me a minute to thiﬁk about

this. You have two things: one, a direct, and anéther, an
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term operation of a power plant for two years?
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indirect effect on ﬁhe reproduction.

CHAIRMAN JENSCH: Excuse me. I wonder if your
fishing loss, as I understood the previous interrogation,
would be a fish over 16 inches, the legai limit., Now the
impingement-of the two, three or four—incﬁ size fish, two tb
four inches, does that affect the irreversible or
replenishable possibilityé

MR. TROSTEN: Are you asking that of me?

CHAIRMAN JEﬁSCH: Whether it is part of the hypo-
thetical. |

MR. TROSTEN: I think we have to break it up this
way, Mr. Chairman. The fishing hypotheticél dealt with legal

size fish, which would be 16 inches and over. Mr. Clark's

inches in lengthvand alsc with the entrainment of fish, which
are of the very‘small sizes, less than, say, an inch and a
half. So that is the factual background of the discussion.

THE WITNESS: I think it is within the realm of
probability that given a sufficient period of time, thé popula—v
tion would restore itself after a short-term reduction of
that type.

' BY MR. TROSTEN:

Q And you are referring here now to after a short-

A Two years of a power plant.




ard ' . 8617

. 1 Q Now you said that was within the realm of prob-

2| ability, did you not?

3 A Yes.
‘ 4 Q . Now, then, as I understand the way you use the
5| term "irreversible" on page 59 of this testimony -- do

6| you see that‘:w:vord in the next to the. last line?

7 A Yes.

8 Q  That ‘you do not mean this in an ecological sense,
9 in.the sense that the population would néver come back, you
10 aré using it in the sense that once a fish is killed, it is

11| killed. 1Is that what you mean?

, 12 A Yes.
‘ 13 Q Now ==
14 CHAIRMAN JENSCH: Excuse me. M;y I interrupt?
15 MR. TRCSTEN: Yes.-. |
16 CHAIRMAN JENSCH: Could you extend that a little

17| further? Suppose you operated the plant not for two years,‘,
18| but -~ you indicated that would not prevent a recovery situa-
19 tion -=- how about three, four, five, six, 10 or 20 years?

20| When do yoﬁ get to the point where --

21 | ‘ MR. TROSTEN: That was my nexlt guestion. I was

‘ 22| going to ask Mr. Clark whether he would extend this for --

24| where I am heading. Let's take five yvyears, extend it from two

Ace — Federal Reporters, Inc. ) ) ) .
254 to five years. Where I am going to go after five years 1s to

23| I will yeu exactly where I am going, so we can all be clear
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eight years. All right. You see exactly where we are
heading.

BY MR.. TROSTEN:

Q -Let's take five years. Would you say that it is
probable that after five years of operation of a power plant
that the population would restore itself through natural means
to its original level?

A Are you.planning on running this plant at the
critical times of impingement and entrainment? Is this
runﬁing for 12 months of the year?

Q  Without special restrictions due to the impinge-
ment>o; entrainment éeriod, but taking into account reasonable
downtime, you know, the plant is not going to run 12 months
a year 100 percent of the time, one could come up, I think --
let's take an 80-percent plant factor, 80 percent time factor,
and assume a five-year period of operation.

CHAIRMAN JENSCH: I think your question was there
are times of the year -- what is it, May, June, something like
that -- that the small fish are around there?

THE WITNESS: Yes. |

CHAIRMAN JENSCH: If your 20 percent downtime is in
the - less critical time of the year or more critical time of
the Year, wouldn't that affect the question?

MR. TROSTEN: TFor purposes of simplicity, let's

assume an 80-percent plant factor distributed equally




ar6

Ace — Federal Reporters,

10
1
12
13
14
15

16

17

18
19
20
21
22
23
24

Inc.

25

8619

throughout the year.

THE WITNESS: You will be closed down during the tim
of entrainment, May, June?

'BY MR. TROSTEN:

Q No:. I am assuming that the plant has an 80-percent
plant factor, that the 80-percent plant factor applies
throughout the year, so there is no special restriction suéh
as has been suggested by the Hudson River Fishermen's
Associationvfor downtime during the spawning season.

A I would say that after five years, it would recover.

"I would not bhe willing to say it would recover to its full

original condition, ;I don't think I would have sufficient
grounds to say that.

0 When you say it would recover after five years, do
you mean. if you operated the plant for five years and then
you shut the plant down, or went to once-through cooiing,
it would later recover? Is that what iou are saying?

A I woﬁld say it would recover to some degree.

I could not at this timé, or with the evidence we have, say
it would fully recover to its complete original size. But
I would expect some recovery.
.Q Do you have any idea -- all right, strike that.
‘Now let me ask you whether, if you did this for
eight years, whether your answer would be the same as it was

for five years.

WU
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A No. Each time you extend the period, I would
get, I would feel less and less sure of answering that the
population weuld probably recover.

Q .Can you tell me what would be the evidentiary
basis upon which you would say that you doubt that it would
fully recover?

A There isn't any evidentiary basis one way or
another in this whole thing. You are asking me to just
conjecture and I am going along with you,t e best I can,

but I am going to stop at the end of five years. I am not

out.

}J
o

going any further, bécause that is really stretching

Q Would you say then really a determination te

)
62}

whether or not the fishery would recover after this sort of
operation is something that has to be determined on the basis
of expert dpinion based upon'tﬁe best evidence that is avail-
éble? Is that correct?

A : I_say that, yes, we ought to analyze the data we

have and see what it shows in terms of this recovery business.
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Q Now, I have simply one question here that I want
to ask you by way of clarification. Dr. Goédyear; when he
was discussing the contribution of the Hudson River to thé
Middle Atlantic Fishery-was~asked -- this»is on transcript
pages 7623 and 7624, he was asked by me what his definition
of the mid-Atlantic was and he uses =a=the Staff dréws a
conclusion about the contribution of the Hudson to the mid-
Atlantic and they do this in séveral places intheir
testimony. At that point he said he was‘using -- I will turn
to the page here, 7624. He said, "We use the middle Atlantic
as used by the fishery statistics, which includes Delawarg,
New Jersey and New Yofk."

I believe what Dr. Goodyear meant by that was the
mid-Atlantic as defined by the Marine Fishery Services, but
Wé will have to élarify this with him when he returns to the
stand. Delaware, New Jersey and New York, is that area the
area that you define on the map that you drew yesterday or -
Friday as the area from the Delaware line up to the Rhode
Island border here, this area that you estimated as having
7.6 striped bass in it having been caught? Is that the area
that you are talking about?

A Yes, I would rather call that, if you want to use

my term, the Hudson influenced area, as we defined it, rather

" than try to call it middle Atlantic, because then that is a

third middle Atlantic. You have the commercial fisheries
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+I think we are all having here is that the terminology is very

statistics, we have the sport fisheries statistics Middle
Atlantic, and I don't want to throw another in here. So, if
we ¢all it Hudson influenced area, it goes from Rhode Island
to Delawaré, It includes Connecticut, whereas Dr. Goodyeér's
did not include Connecticut catches on the North Shore of Long
Island Sound.

Q I agree with you, Mr. Clark, one of the problems

confusing. I think if we could all agreé on what we are

talkingabout: it would be very helpful for the record.
CHAIRMAN JENSCH: Including how long the plant

should run without cooling towers, is all that agreed to?

| MR. TROSTEN: Yes, I agree that would pe helpful
too, Mr. Chairman.

BY MR. TROSTEN:

Q Let me be sure about this. The Hudson influenced
area as you define it includes the Delaware Bay, New York
Bay. It includes the Hudson River; it includes all of Long Isl
Sound. Is that correct?

A My Hudson influenced area.

Q Yes. And it includes all of the coastal areas from
the DElaware line up to the Rhode Island line?

A Yes, plus bays, estuaries, lagoons, rivers.

Q Did you say a moment ago ~-- i will confirm this with

the Staff -- that you understood Dr. Goodyear excluded the

and
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North Shore of Long Island, that is Long Island Sound from his
definition of mid—Aﬁlantic?

A Onhly what the fishermen caught in those three
states of New York, New Jersey and Delaware. He didn't includs
what the fishermen caught who were Connecticut people. So you
would have to add on the -- I mean there is nothing to Keep
a guy from Long Island from going to the Connecticut shore
and catching a fish. But normally you would expect a New
York commercial fisherman to stay on hisyown side of the Sound.

Q This is all sports fisheries we are talking about.
Dr. Goodyear, as I understand it, when’ you say only talking
about --

A Commercial.

Q. That is right, he was talking abqut commercial.fishi
I am ébrry; I wouid like to go oﬁ to anoﬁﬁer area, Mr. Clark.
I would like to go on to the matter of the Carlson-McCann data
and the:model you have just used. With respect to you:
statement that the Indian Point site -~ this is on page 1 of
your testimony -- is in the middle of the brgeding and nursery
zones feor the Hudson striped bass -~ do you see that statement?
It is in the sécond paragraph, page 1?

A. Yes,

Q Is it correct that spawning in the Hudson River

normally occurs north of Indian Point from Kingston to

Bear Mountain, with the greatest concentration near West Point.

ng,
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Would you say that is correct? Just to move along, I will say
I am taking this general statement from page A-2=22 of the
Staff Final Environmental Statement?
| A A? Yes. Appendix A-2-22.
Yes, here it is. From Kingston to Bear Mountain.
Yes,vI would agree with that statement.

Q Now, isn't Indian Point actually at the southern
edge, then, of the spawning zone?

A Yes,

Q Now, if that is the case, 1s it not incorrect
to say that the power plant:: is in the middle of the breeding
and nursery zones of ﬁhe Hudson River stribed bass?

A I don't think so.

Q If it is at the southern end of the spawning zones
that doésn 't make it in the‘mlddle of the spawning zone, does
it?

A No, sir, it does not.

Q Now, isn't it also correct that the largest known
nursery area in the Hudson River is south of.Indian Point.
in Haverstraw Bay?

Y That is true.

Q_ If that is true, then that doesn't put Indian
Point in the middle of the nursery area, does it?

A There is a map .somewhere in this —-

Q Yes, there is a map -- let's look at your map,
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Figure 1, on page 9. Let's just analyze this for a minute.
Oh, I am sorry, are you going to use the map in there.

A I just wanted to see, he actually has the nursery
areaslon a‘map somewhere in here.

CHAIRMAN JENSCH: Excuse me, I wonder if you
are referring to page 2 --

MR. TROSTEN: I am referring to page 1.

CHAIRMAN JENSCH: He said it is in the middle of two
zones. Now, you say the breeding is norfh and the nursery
is south -- was that the question?

MR. TROSTEN: Well, I guess one can interpret this
different ways, Mr. Chairman. I guess we ﬁave sort of
established what the facts are, and then we can all look at
these words.

CHAIRMAN JENSCH: Isn't this a question of semantics}
I mean the breeding zone is up here, and the nursery zone is
here, so it is in between two zones.

BY MR. TROSTEN:

Q Is that what you meant, it is in between the spawning
zone and the nursery zone?
- A If you will look at Roman 5-46 of the Final Statement
Figure Roman 5~7, you will see that Indian Point is almost
exactly in the middle of the nursery areas of the striped bass.
Q Roman 5-46?

A Yes, there they are actually in stipple on thatmap.

1
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Q 1 am looking at this map and I see the little dots
written all.about it, and I can only assume on the basis'of
Dr. Goodyear's analysis that is contained elsewhere in his
tesfimony,'where he describes the major nursery area as south
of the Indian Point and the major spawning as occurring
conéiderably north of Indian Point, that these little dots
must just be a very, very general representation of what he
is talking about. Were-you relying on this general map?

A You just said it itself. The,spawning grounds are
up here, the nursery grounds are up here and Indian Point is
right in the middle of the whole thing.

Q So you say.the spawning is north} the nursery is
south, and Indian Point is somewhere in between.

A The 5pawniﬁg areas and the nursery areas, both overl
Indain Point. The heaviest ﬁart éf the spawning is north of
Indian Point, and the heaviest part of the nursery areas are

south of Indian Point. And Indian Point is right in the middle

of it all.
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2 Q Is it true that there is really a minor amount of

3§l spawning at Indian Point? Relative to the rest of the river?
® 4 A Let's look at the --

5 MR. MACBETH: Could you give us the flow conditions

6| for the year you are discussing? It is my understanding to

7| know where the spawning takes place, you have to know where

8| the salt front is, and that comes largely on fresh water flow.

9 MR. TROSTEN: I will refer yo’u to two sources,

10| page A-2-22 of the Final Environmental Statement, and also

11 to Figure 1, which is drawn by Mr. Clark in his testimony,

12| which purports té des,'c.:ribe on the basis of' the Carlson-McCann
. 13|| data the breeding locations of striped bass.

14 MR. MACBETH: It is those years we are talking abox_lt_

1511 1966-67. |

16 MR. TROSTEN: 1966, 1967,.and whatever Dr. Goodyear

17| had in mind on page A-2-22 of the Final Environmental State-

18| ment. |

19 CHAIRMAN JENSCH: I think that is one of the

20| problems, you are asking him what did Dr. Goodyear have in

21l mind. I think 'you';c,hould ask vhat this.  witness had in mind when
‘ 22| he wrote his testimony.

23 MR. TROSTEN: Mr. Chiarman, Dr. Goodyear ~- the
. 24| point I am trying to make is very simple. Dr. Goédyear, on

Ace—Fede'alRepmters'lzng page A-2-22 sumrﬁarized a vast body of liferature.having to do
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1| with the striped bass spawning and distribution, Clark,

2 Smith, McCann, Carlson, Jenson, Shaffer, Raney, and so forth,
31 and he drew a conclusion, "Their conclusions are summarized
4| in the foliowing description, species spawn from Kingston

5% to Bear Mountain, with the greaﬁest concentration of eggs in
6|l the vicinity of West Point, although the exact variation

7| varies from year to year." That is what he said. All I am

8| trying to establish is that Indian Point is at the southern
9|l extreme of the spawning area and the mafor nursery area is

10 south of Indian Point.

11 THE WITNESS: May I respond to your question that

12 there is only a minor amocunt of spawning at Indian Point?

. 13 BY MR. TROSTEN:
14 Q Yes.
15 A on Table 1 of my testimony, which we are now into,

16| - following page 12, the average standing crop of eggs for the
17| season is shown to be highest in the Indian Point area than

18| any other place in the river.

19 Q What page was that?
i Qd A Table 1. Now there is a lot of numbers in this
1 21|| table and I haven't looked at it recently, I would have to
‘ . 22| refresh myself on this. But in the aggregate, the amount .of -

23|l €99’ deposition is much higher above Indian Point, because

‘ 24| Indian Point is only one section of the river. But these

Ace ~ Federatl Reporters, Inc. . . ) .
25| figures seem to say quite the opposite of what you said, there
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ig not a minor améunt of spawning there, it is most heavily
saturated with eggs in those years of any section of the
river. It is just that it becomes a smaller percentage of the
whole when'you combine the rest of from Coxsackie down to
Cornwall and then compare it.
Q So you are pointing to Table 1 here which shows --

MR. MACBETH: Figure 1.

THE WITNESS: No, Table 1. After page 12.

MR. MACBETH: Excuse me.‘

BY MR. TROSTEN:

Q | Which shows the production of fertilized eggs
from Table 21 of Carison—McCann. Is that right?

A Yes, sir. And the réason for that apparently is
because of the density of eggs per thousand cubic feet was
highest in the Indian Point section of any in the river. You
might want to check that and see if I made an error in this
table or something.

o] I think I am going to have to go back and lqok at
this, because the numbers that you portray on this table,
én estimated annual average egg production; seems inconsistent
with Dr. Goodyear'é conclusion, and also seems inconsistent
with the Figure 1 you drew, in which you depicted egg produc-
tion -- I am referring to your Figure 1 which appears on pagé
9 of your testimony -- which shows very light, light or none

egg production at Indian Point.
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A - No, sir. It shows the heaviest of any.

Q Are you looking at Coiumn Az

A I am looking at Figure 1.

Q ‘ 'Column A.

A River strip A or whatever, to the far left, you

see all of those scratches going both ways there?

Q Yes.

A That, as you will see in the legend, is for heavy
deposition of eégé. I am sorry, this isia bad map.

Q Okay. Mr. Clark, where were the samples of the
striped bass eggs and larvae upon which your conclusions about
spawning distribution were based, where wefe these taken?

A For the Indian Point . section?

Q No, the Carlson-McCann sampling of the striped
bass'eggs and'larvae;

A Well, I was'looking for the Carlson-McCann report.

Anyway, the Figure 1 that we were looking at shows where they

were taken, I mean the different sections where they were taken|

Did you mean where within each section? Or What depth?

Q What I am asking you is where in the Hudson River
were these taken, not a£ what depth.

A Well, this "A" of Figure 1 shpws all of the differen

places they were taken. Coxsackie, Hudson, Socrates, Kingston,

Q So these samples were taken at places within these
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Q I am saying if they did not éam@le at é parﬁicular
: place: |

A ~ No, not unless yoﬁ had some othér evidenqe to go
~ on.

Q Nlewith regard to paée 5 §f your testimony, afe

8631

various seven, I guess it is, or nine segments?

A Right. Whatever it is, seven or eight.

T

Q Now in those locations where no samples were taken -
I am sorry; in’thbse cases where no samples were taken at a
particular location, or at a particular time, can it be
inferred no striped bass spawning took place at those locations

and times?

A Pretty well.
Q How can you infer that?
A Oh, just figure if they were there, they should \

have caught them.

-

you implying on this page that Stiijif bass remainAplanktonic‘
from the time they absorb the #ﬁg% sac through the sixth or
seventh week, at which time you say they are approximately one

inch in length?

A Is that what I said?

Q Do you see the secondAparagrapl -

A If I said it, I stick with it.

Q You say, "Within two weeks they grow té 25 to 30

inches, six or seven millimeters, absorb the yoke sac, and then
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begin to feed on zooplankton, small planktonic life, performing
diurnal migration in pursuit of plankton. At this point

they are in the post-larval stage during which they remain

planktonic;" Are you implying on page 5 that striped bas
remain "planktonic" from the time they absorb the éﬁEQ&Géi
through the sixth or seventh week, at which time you say they
are approximately one inch in length?

MR. MACBETH: Would you read the next sentence,
where it says six or seven weeks after métching, is that the
six or seven weeks you are referring to? That seems tc say
hatching, not yoke séc.

MR. TROSTEN: It is a liﬁtle unélear to me. First
of all, there is a_basic confusion here because Mr. Clark
uses one inch -

.THE WITNESS: i am sorry, there is a mistake here=
That is one inch does not equal 38 millimeters. So that
shcula say -- well, it says one inch. So that -- but it is
25 millimeters. The conversion 1is wrong.

BY MR. TROSTEN:

Q Right. So you do mean one inéh, not 38 millimeters
there, is that right? One inch, 25.4 millimeters?

“A I expect so. Wait a minute, I can check it. Yes,
I do mean that.

Q Okay.

A One inch. 25 millimeters. I am sorry about that.
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Q Are you saying that these organisms remain
planktonic throuéh the sixth or seventh week, which you are
saying amounts to the time when they are approximately 25.4
millimeteré long?

A Yes.

Q All right. Now would you define planktonic as you
use it on page 5 in describing the post—jéﬁzlzgg larvae? What
do you mean by the term "planktonic"?

A Carried more or less passively with the transport- -
of water.

Q Do you disagree with the Staff's conclusion that
once the larvae have reached a'length of abbut a half inch,.
they are capable of sustained swimming?

MR. KARMAN: Where are you referring to?

}MR. TROSTEN: The Staff's conclusion is found on
page A-2-22 again.

THE WITNESS: No; I wouldn't disagree with that.

BY MR. TROSTEN:

Q Does that imply to you -- I am SOrry. If they
are capable of sustained swimming when they reach one half
inch, how old are they, according to your Figure 2? How old

are they?

A Oh, about a few weeks old.
Q Look at your Figure 2-B.
A A few weeks old.
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Q Would you say about four or five weeks?
A I would say five weeks would be all right.
Q - Five weeks. Now if they are capable of sustained

swimming a£ five weeks, as you have just indicated,does that
not mean that they are ﬁot planktonic at that point in time?

A Not necessarily. There are lots of critters that
can swim around thét we still conéider to be planktonic,
because their basic mode of transpértation continues to be
water current rather than their own efforts. I mean it is
just a question §f some point at which you say these fish are

being mostly carried by the current, when they are located from

h

one place to another. That is planktonic. Whereas if most of
their movement is concerned with their own swimming ability,
their own szlf-determination, then you would say that they

are not planktonic.
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Q Would you say that these fish at the age of five
weeks,. according to your calculations, have the capability to
determine their own position in the water column?

| A 'Yes, going up.and down.

Q Do they also have the capability, if they are

capable of sustained swimming, of choosing a place in the

horizontal water column within some limits?

A They are capable.
Q So therefore -~ I don't want to get into a quarrel
with you about what the term planktonic means -- you are using‘

the term planktonic in recognition of these facts we just
discussed?

A Yes, there is only a week anyway, ketwzen five and
six weeks, that we are guibbling about.

Q Or two weeks between five and seven weeks?

A Yes. Not one of us would be able to say that

precisely, you know, that six weeks and one day they completely

Q Would you please tell me what you mean by the
term pélagic, as you use it on page 5, the last line?

A That means not demersal. It is an appositive term to
the term demersal, or benthic, whichever you choose, that they
are up in the water and they don't stay at the bottom.

Q With regard to your second paragraph oﬁ page 2, in

discussing the growth rate of larval striped bass which you
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are discussing there --

A Excuse me; page 27

Q Excuse me, page 5, paragraph 2, pardon me. In dis~-|

cussing the'growth rate of larval striped bass, you state-
that within two weeks they grow to .25 to .30 inches, 6 or 7
millimeters, and absorb the yolk sac.

A Yes.

Q As the reference, you site Raney's 1952 paper
called, "The Life History of the Striped”Bass."

A Yes.

Q Within twb weeks is sort of a vague term to me.
What do you mean by tﬁat? Do vou mean within two weeks of
hatching or within two weeks of the fertilization cf the egg?

A I am just checking on the growth. | +hink it is --
wait a minute. It looks to me like two weeks from hatching.

Q From hatching. Let's leave it at that. I think

if you reflect on it, you might consider it from fertilizationg

But let's go on. In Raney's 1952 paper on page 41 he says

that -- let me defer the question until I get the paper.
A I have a copy of it.
Q All right. Would you look at page 41. He says

there the striped bass reach post-larval size, which is 9 mill
meters, 240 hours after fertilization. That means 9 millimete
within 10 days after fertilization.

A Nine millimeters --
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Q Within 10 days after fertilization?
A Yes.

Q In light of this, do you agree with my characterizafy

tion of what he said?

A Oh, no, I haven't had a chance to read it.
Q Do you want to glance at it?
A Can you give me the line? Do you have a note on

what line it i&? That is all right. I will just read it all,
but it will take a longer time. It says, "Otherwise, they

reach the post-larval stage at 240 hours after fertilization,

9 millimeters." That is 10 days, right.
Q In light of this, don't you think your interpretatid
of 6 to 7 millimeters within two weeks after -- well, you said

two weeks after hatching. I really believe it is two weeks
éfter fertilization., But in light of what Raney said there,
would you not say your statement that they grow to .25 to .30,
or to 6 or 7 millimeters within two weeks is not in accord
with Raney's report that they grow to 9 millimeters within 10
days? |

A Those statements are very consistent. There is
nothing inconsistent about "within two weeks," and "10 days."
If YOu will give me a moment, I will check back in my notes
and summarize and so on and I can tell you more precisely
how I arrived at that.

Q All right.

n
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- you got the figure from? -

A This will probably take about five minutes.
I have 10 days from hatching, stage, post-larvae

size, 9 millimeters.

Q What are you reading from?

A My notes.

Q Your original notes?

A Then I have 18 days, 13 millimeters, I have 8 days,

6 millimeters. I seem to have a range of lengths and a range
of days for Raney, not just that one thing. Maybe we are
taking it out of context of the whole array of data and

that is confusing.

0 Would you say it would be consistent with what Raney

has said in the paper you have before you that they could
grow to 6 or 7 millimeters within one week? éeéause i€
they grow to 9 millimeters within 10 days, 6 or 7 millimeters
is shorter --

A They could grow to 6 millimeters within seven days.
Does that answer your question?

Q Yes. Now you refer to -~ I am still on paragraph
2 now, page 5 -- the sentence that we corrected a moment ago.
6 or 7 weeks after hatching they reach one inch, 25.4 milli-
meters or slightly more, and you cite Carlson-McCann.

Could you tell me from your notes where in Carlson and McCann

A This is the size at which they reach an inch?

N
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Q_ Yes.

A I only have the larval notes there.

Q Could you check that and we can come back to it.

A 'Yes.

Q Now in your footnote 6 which appears in the second

paragraph on page 2 after the reference to absorbing yolk sac,
you refer again t o Raney's 1952 paper for a portion of your
growth data. ©Now you have the paper before you. Are you aware

that on page 42 of that report, that Raney says that young

three to four weeks,'as contrasted to what you say here, which

says that at six or seven weeks after hatching they reach 25.4

millimeters?
A Yes, I see that.
Q Is that not inconsistent, then, in that Raney's

paper shows they are 36 millimeters in three to four weeks and
you are showing six or seven weeks after hatching, they are
25.4 millimeters?

A That is inconsistent, right.

Q On what grounds did you choose the slower growth
rate for striped bass that is portrayed in your paper?

- A First if you look at Table 24 of Carlson McCann,

the main volume, page 45, you will find the mean total lengths
for the fish at each week. And there you find out how they

were doing in 1966 or in '68 in the Hudson River. I thought
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that was about the best thing I had to go on. I think it is
the data right from that table that are drawn into my figure
where I show the growth rate. Into Figure 2.

Q .So you were drawing, then, on Table 24, as the
basis for your choice of the growth rate you portrayed?

A Yes. That one that says Carlson-McCann?

Q Yes,
A Then there is a little dotted curve there and that

is from Ed Raney's thing. Reference No.v6.

Q I see. S50 you are contrasting the more rapid
growth rate portrayed in Raney's paper with the Carlson~McCann
'66-'67 data. o

A Right. I think that is the answer tec .that previous
question where I get it, Table 24, so if we all agree I have
satisfied that one; too, it will save some homework.

Q I am sorry. I didn't hear you.

A I say this is the growth rate from Carlson-McCann,
which satisfies the previous open question. If we can close
that, it will simplify things, too.

Q All right. ©Now I am turning to page 6 of your
testimony. You say this, "In the first year of life, each
brood of striped bass is exposed to a predictable risk from

the power plants that draw water from the Hudson for the cool-

' ing of their steam condensers." Would you say that there are

any uncertainties in the predictable risk to each striped bass
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from power plants?
A Uncertainties? Yes, lots of uncertainties.

Q Is there lots of uncertainties? Okay. Let me give

these are the principal uncertainties that exist. Stop me,
please, if you feel this is not a principal uncertainty.
The number and concentration of larvae in the river at a par-

ticular time ~-

A Could I write these down and éo back over them?

Q Sure.

A Yes. Conﬁinue, please.

Q The planktonic existence of larvae for a period of

six to seven weeks.
A AreAyou reading a list of parameters to me here?
Q In effect that is whét I am doing. I am reading
you a list of parameters. Migration past Indian Point in a

planktonic state. Uniform distribution of larvae across the

river.
A Uniformity of distribution?
Q Uniform distribution.
A That is not a parameter. I mean if this is going t¢

be parameters, we can discuss it one way; if it is just going
to be suggestions or hypothesis or ideas, we would have to do

it in another way.
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0 Perhaps I misunders tood your term "parameters."
A A parameter is a value. Uniformity of distribution
would be-a .value.

Q ' Uniformity of distribution, I am sorry.

A Continue, please.
Q No compensation. Total entrainment. lethality.
A Is this a --

Just go ahead.
0] I think we afe having a semanfic problem.
“Finally impingement losses of some specific
magnitude at the plaht.
Now if we are not communicatinglabout what these

are, tell me what your question is.’

[}

A Now if I can get back to what you said you were
qoing to do with this from tﬁe4record, please?
MR. ‘'TROSTEN: . Would you read the original question?
(The reporter read the question as requested.)
THE WITNESS: Uncertainties about the magnitude of
entrainment?i
BY MR. TROSTEN:
Q No, I was referfing to page 6 of your testimony,
in which you said "in this first year of life, each brood
of striped bass is exposed to a preaictable risk from the powex

plants that draw water from the Hudson for the cooling of thein

steam condensers." Just to say --
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A Right. 1If you are going to predict it, what are
the main variables?

Q No, I was saying if you say that this is a
predictablé risk, would each of these factors create uncertaint
in your ability to predict what that risk was going to be to
an individual brood.

Do you see what I am asking?

A From that standpoint, they are the variables in
whatever prediction formula or model yoﬁ have.

Q That is right.

A The numbér and concentration of larvae you would
have to take into account. The period of élankton103
existence of larvae you would have to take into account.

The migration past Indian Point in a planktonic state you
would have to take into account. The uniformity of lateral
distribution, no.

Q May I stop you there?

Are you saying that if the distribution was indeed
npt uniform that this would not be something that you would
have to take into account? Wouldn't it be important £o determi
whether the lateral distribution across the river was
indeed uniform?

A I think you would just have to know what is in
front of the plant. I mean it doesn't matter whaﬁ is acroess

the river and all of this stuff. It is just what is right

Y

ne
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there where the plant would be suckiﬁg in. And --

Q But even if you knew what was right there, that
was being sucked in, but you didn't know what was on the other
side of thé river, this would give you a very distorted
view of percentages that were being withdrawn, wouldn't:it?

A Certainly not, not if you had an estimate of the
universe, a decent estimate of the universe of eggs, the
distribution throughout the river, or the larvae, or
juveniles, which ever you are after, ali you have to do is
know how many you are killing at the plant as compared to how
many there are in the river.

O T Let,me.reéhrase,that'somewﬁatm 1Instead.ofycalling
it-uniformity of distribution acrcss the river, supposing I
were to call it distribution of the larvae, the lateral
distribution of the larvae in the. river, where they are
laterally in the river. You have to take that into account,
don't you, whether they are at the Indian Point plant or in thg
middle or on the far side, wouldn't you have to know that?

A I think all you have to do is knqw what is -- if
this is your river coming down here, to Haverstraw Bay, and
you are taking eggs out of here -- (Drawing on board.) --
at a predictable rate, thére is a certain density in -+ area of
the plant, you are taking them out at a predictable rate,
that is all you have to know, how many you are takinq out

there, and how many are in the whole river, whether on the




10
N
12
® 13
14
15
16
17
18
19
20

21
‘ 22

23
®

Ace - Federal Reporters, Inc.

25

24 .

8645

left or right bank, wherever they are.

Q Supposing you have the river here, and i£ loocks
like this -- (Drawing on board.) -- and it widens out down
here and you have Indian Point here, and wouldn't. you have to
know whether say the larvae were over here, so that -- and the
influence of the plant is like that, say -~ wouldn't you have
to know if the larvae were there, ratherbthan over here?

A The question is what is the area of influence of
your plant? If you are sucking water ffom here, you want to
know what is in there, you don't care what is on the other sidé
anymore than 1if thef(are in Coxsackie or in Yonkears.

Q Wouldn't you agree it would be.important to know
whether the larvae are here or here oxr here?

A No, it doesn't have anything to do with it. It is
the concenﬁration wiﬁhin the area of'the influence of the
plant, which gives the density sucking in and that gives the
total kill for the year in relation to the whole spectrum of
fish up and down the river.

Q Let's go on with the list.

A Yes. No compensation -- the fact of compensation,
if it were true in the Hudson River, and I have already said
I didn't think it would apply there, if there is compensation:
and you have any reason to think that there is compensation,
sure, put it in the model.

Q Now what about total entrainment lethality? 1In
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other words, is it important to take that into account?

A Yes, definitely.

Q What about the total magnitude or the:magnitude 6f
impingemenfllosses, the actual magnitude of impingement losses

A Sure, that is what we hope we would be able to
calculate, right. I mean we are talking about what happens
to the whole first year of the fish, it would bhe very‘helpful
to know the total number killed on the screens.

Q So you would. take that into account, too.

A That would be a good idea. I have tried to do it
in my analysis.

Q Now certainly all larvae and young fish, of every

brood of striped bass, are not entrained in the cooling water

of a power plant that is located at Indian Point. Is that
correct? They are nbt all entrained?

A. No.

Q Now are all members of the larger stages, the
screenable stages, actually impinged? Only a percentage are
impinged, isn't that correct?

A Yes, that would be our experience from Indian Point
because there are still some fish around Indian Point 1.

Q You have no direct informatiqn, do you, that all
stages of striped bass which are small enough to pass through
the Indian Point intake screens actually do so, do you?

A No, I don't have any information that they all go
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‘ | 1 through the screens. .
2 0 Isn't it possible, Mr. Clark, that most, if not allj }
3 individuals of some of the larger stages of striped bass -

4 locate theﬁselves in areas of the river that do not expose then
5 to the plant intakes?
6 A Those hursery grounds at Haverstraw Bay, for instange,
7 shoals?

8 Q That is one area. Or another area Qould be areas
9 in the river above Indian Point.

10 A Right.

1 Q Now do ydu know of data collected at Indian Point,

12 Mr. Clark, which demonstrate that all of the larvae that are

. 13 entrained are subjected to lethal conditions?
14 A Yes.
15 ' 'CHAIRMAN JENSCH: Will you read that guestion againj

16 please?

17 (The reporter read the question as requested.) -

18 ‘ B CHAIRMAN JENSCH: Thank you.

19 4 BY MR. TROSTEN:

20 Q You say you do not know of data collected at

21 Indian Point which demonstrate that all larvae entrained are
‘ _ 92 subjected to lethal conditions? |

23 A I meant yes, I said yes, and I will tell you why.

Ace ~ Federal Reporters, Inc.

24 A lot of é?em are killed in there and therefore from Jerry
25 dr's little testimony, Pete Bibco, whoever, there are a
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lot of them killed, therefore there are lethal conditions

in there and a lot of them are exposed to those lethal conditig
That is the specific answer to your question, are they

exposed to'lethal conditions, the answer is yes, a lot of

them are killed, therefore those conditions must be lethal,
true?

Q Let me be sure I understand yoﬁr response.

You are saying all of the larvae that are entrained
at Indian Point are subjected to lethal Eonditions because
some of them are killed?

A Right.

Q It is only in that sense that yéu feel the»larvae’ax
exposed to lethal conditions?

A I think there was one of the runs where 5 percent of
the fish sﬁrvived. But the rest of themthey all died.

0] Have there been runs where they all lived?

A I remember one, yes, I think they didn't do too
bad when the heat wasn't ﬁurned on. I have got those data
that we got from NYU which, if I could look.at~thése, would: . -
refresh my mind. I have made some summaries. I haven't

completed my analysis, but I have some summaries someplace.

n
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MR. MACBETH: If it would be of any help,
Intefvenors were intending to offer some rebuttal testimony
at the appropriate time on that particular experiment.
Obviously, that material wasn't in the record at the time
the Octcber 30 th testimony was written.

So, we are kind of scratching to keep up to date
here. I don't know whether vou:want to-“defer this, but we
are having a little trouble finding the analysis of
those experiments. |

RY MR. TROSTEN:

o} ¥ea—25n'£_you just summarize your view?

A My view is that, my recognition of my sumnaries
on that is that by the time they get down to that last station]
down there, hear the outfall, 95 percent of them were dead
when you had the heat turned on in there, when it was up on
full power range. Bﬁt that is the thing I would want to
check.

0. . This will be covered in your rebuttal testimony.

MR. MACBETH: Yes.

THE WITNESS: It will be‘somewhere, you will
get a shot at that sometime.

BY MR. TROSTEN:

Q. Now, turning to Page 7 of your'testimony, yod
say, "Because of limitations on the extent and usefulness

of the data at hand, the analysis includes a number of
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approkimations based upon interprefive judgments." What
are some of the limitations on the extended usefulness of
the data to which yéu refer here?

A Well, one of the main things that bothered me
throughout this whole thing was the uncertaﬁties of the
efficiency of.the gear. I will give you an exanple. When
Trwas up at Woods Hole, I spent a lot of time studying gear
selectivity, and when I was at Sandy Hook, I spent a lot of
time coping with that, that was on trawi nets and at Sandy
Hook, I spent a lot of time with-plankton nets.

The probiems we had.in‘all sampling, wherever

you involve a net or any other type of gear almost is the

problem of representative sampling. With these nets,; the

problem generally is not we oversample or oversstimate,
but that we underestimate.

If you take a trawl net of the type that is
originally used in sampling activities, you have a small
mesh down here somewhere in the éﬁd of the net, and then
larger meshes in the forward part, whatever they may be.

And what we found out is that for smaller sized
fiéh, that about 90 percent of the fish would escape up in
the front part of the net, and only 10 percent would get
back here to the - wehd, 1. where they are recovered and
brought aboard. So, if over a course of, if your boat is

going along here,*towing the net behind it, down this
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track.

2 (Drawing on board.)

3 | And let's say there is a thousand fish

41  in the wa& of that net, and you tcw from here to here, 900
5 of them, of the thousand that are in the piece of acerage
6 you are towing over, would go- out thée front.-and only 10

7 percent would get back in this part, where they would be

8 - recovered and taken abeoard the boat.
9 So if this happened to be three acres that you
10 covered, you would end up saying there is,blet's make \

11 it something I can handle in my head, say it was 10 acres,

‘ 12 you would end up saying there is 1CC fish.per acre, if
-‘ 13 you could gét them all, but with this sampling error, you
14 end up saying there is 10 per acre.
15 - So, your error throws you off, and you underestimate
16 this by a factor of a whole order of magnitude. TIf you
17 have an order of magnitude of escapements. Well, the same
18 thing with a plankton net. It is commonly accepted, there
19 are a great number of papers behind this, that your probability
20 of éatching any particular larvae is a function of its size.
VAR o So that if you are out there with a piankton
' 22 net, catching larvae over this range of sea -- let's just
‘ 23 take fish from 3 on th 12 millimeters, your chances of
24 catching a little yolk sac larvae, and these are extremely

Ace —~ Federal Reporters, Inc. :
25 hypothetical figures, you might have a 20 percent chance
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with your net of getting one of those, because they ére

very slender, they can slip through the meshes once the

yolk sac is broken. You might have an 80tpercent chance with
your net of catching an 8 millimeter or 7 millimeter.

By the time you get up to 12 millimeters, your
chances of catching those might be only one percent, and by
the time you get up to 20 millimeters, it is virtually zero.
So unless you know the efficiency characteristics of
your gear, your sampling can only be thought:tOwbe relative.

In other words, you hope that this kind of es-
capements would be consistent and so then you wcuid have a
relative population. And if all of your éear altogether were
sampling only 10 percent of what would be there, you would
have to, your relative population would be only 10 percent
of all that is there, and you would have to multiply the whole
thing by 10.

Now, unfortunately no such thing happens. :This
gear, you start with a small plankton net and go to one
with a larger mesh, and then to a midwater trawl, and
then to a lafger trawl, and over the course of the
seésoﬁ, you have all of this intérlapping, intergrading
efficiencies and there is just no way to put them together,

So, the best you can do is try to approximate
the best you can, a relative curve. And if the relative

curve shows you have 10 million at some time of the year,




. dh5 1 that only is a relative expression, and it-might be
2| 20, 30, 40 million. That is the problem. The main problem.
. 43 0 Now you referred here to the uncertainties

associated with the population estimates, population size

5 estimates due to the problems with sampling. We have heen
6 discussing some other uncertainties, have we not, today,
7 for example, uncertainties associated with the contributicons,
8 if you will, of the Hudson River spawning to the fishery
71 along the coast?
10 A Yes.
1 0 That is another uncertainty, is that righ+t?
1200 A. Yes.
‘ 13 Q. Can you think of any other major uncertainties ‘
14 ‘

that you feel, . on the basis of what we have been discussing
15 in the last four days, are basic uncertainties here?

16 A Well, another thing that makes it quite difficult i
171 to get a sac, to work out a model, is that -- '

18 (Drawing on board.)

19 , if you will accept this as a cross-section of

20| the river, this being the north and this being the south,

21 I want to show the area where the breakish water comes in.
‘ 22 o DR. GEYER: This is a longitudinal section.’
‘ 23 THE WITNESS: Yes. This being the bottom of the

24 river. And this being the surface. 2and you have this sort
Ace — Federal Reporters, Inc.

o 25| of density, this salt water wedge and this density
,(/Ya}.?\‘,g;‘?s,'f\)
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current coming here, you have the :shearing force, and the
sort of mixing that goes on, all of this. And this thing
now is up somewhere, coming out somewhere right around in
the middle of all of the spawning.

By this, I don't mean the geometric middle or
anything, but just up in the spawning area. Now, take fish
that are up in here.

(Indicating.)

And the eggs hatch out and let's say the yolk
sac larvae are drifting on downstream. They tend to swim
up, in hatcheries, they even call this size of fish "swim
ﬁp fry" because they tend to kind of lie on their back and
swim up and then sink back down in the yolk sac stage.

_Nevertheless, they are drifting down the river.

Some place or other, they begin to, they lose the yolk

sac and so on, and they begin to make these vertical migration

down here, down into somewhere around Haverstraw Bay or
Tappan Zee, we run out of fish.

There is a few, bﬁt the majority seem to be like
Indian Point was here, Haverstraw Bay starts here, we don't
éeém to get very many larvae or any kind of fish down here.
So fhese fish seem to be recycling baék upstream. At least
they are not going beyoﬁd here. This is going upstream,
this is coming. downstream.

There is evidence in the nighttime they are up

Uz
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near the surface, in the daytime, they are down near the bottg

since in June and in the summer there is more daytime

than nighttime, they spend more time on the bottom than

at the surface,renough to mean that mostly, or the probability

is strong that they would be going upstream than downstream.
What I believe is happening is that the fish

are béing carried down and during‘their sojourn near the

surface, they would be carried down, while they are in the

bottom, they would be carried up.

So by this means, since on a net basis, they

would be carried upstream, they are constantly sort of

- recycling in this fashion. If they are doing their

vertical migration, they are just going like this.

You could describe their daily pattern as that,
unless they get up to where this bottom moving water is
no longer going up the river. Then they kind of get set
back and so on. So, there is a process of cycling that
goes on daily, which in the end results in them sorxt of
coming upstream.

And unless you have this worked into your mecdel,
you are not going to be able to so easily predict with
precision what will happen. Now, we don't have worked out
the exact behavioral coefficients of this, and the exact
relationship between the flow and the movements of the

salt wedge up and down in relation tc Indian Point, and so

m,
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on. But that would be important to work into your model.

0. As you indicate, that is not in your model at

present, that process?

A I couldn't handle anything guite that complex.
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Q Now, would it not also be helpful if you had more
data on the horizontal distribution of eggs and larvae in the
river ﬁhrough a sampling program in and around Indian Point,
at and around Indian Point?

A It is like asking a barber: if you need a haircut.
I am a research guy, we always want data. There is never any
end to our demands for data. I would be, you know, any model

that you made would certainly be improved by every bit of

detail that you could possibly get in. You get into diminishing

returns once you have the essential variables pinned down but
every bit wquld impréye the degree of predictability.

Q I realize that among some research people anyway
there is a desire to always dc more reseavch. But I was
thinking in terms of your statement that, "Because: of limitations
on the exteﬁt and usefulness of the data at hand, the
analysis includes a number of approximations based upon intexr-
pretive judgments."

Would you say the lack of data -at hand causes you
to have to make a number of approximations and interpretive
judgments about the distribution of larvae across the river?

A Yes. The two essential points, I would believe,

in this whole thing, are the ones that we have already discussed.

One is all of this variation within sampling gear. If you knew
if you had confidence in the efficiency of your sampling gear,

then you could say with far more precision what the absolute

=
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population is in that river. I1f we ever: say what the
absolute number of critters 1iving.in that fiver is, then we
would have real precision. So there is that, the.efficiency
of your geaf and effectiveness of your sampling program for
distribution of fish up and down the river. And No. 2 is the
number of fish that are in the area of entrainments of tﬁe plarn
what is right here in front of the plant, so that you can
compute the number that are actually going to go through the
plant.

That is your kill. Then if you get your sampling,
and all of your efficiencies and everything worked out, you
can get absolute numbér of fish for the population as well as.
this absolute number for the plant. The trouble is néw you
could compute an absolute number for the plant, but you are
stuck with a relative population for the river.

That is what I have had to do, compare a relative
figure with an absolute figufe. It doesn't work out too well.
Q ~ Now,if you can compute an absolute number for the
number impinged, but in terms of the number entrained, you are

always dealing in relative numbers, isn't tﬁat fiéht?

A You could actually measure the fish that are going
through and being killed if you could improve the sampling
efficiency. Jerry Lauer's thinking and Pete Bibko and all of
putting a plankton net in. front of the intake is full of these

sampling errors. He might be catching one out of. tenor one out
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of five or one out of one. Until you know what the efficiency
of the gear is, you have no idea of how to convert relative
to absolute numbers. But; presumably with the right kind of
sampling arfay and knowing the efficiency of the gear, you
would know the exact number of fishigoing through the

plant at any time. You just multiply that by the vcolume of
water and you have an absolute figure for entrainments.

Once you have that, you are all set. ‘If'you have
an absolute figure for the river, then ydu would know exactly
where you are, you could predict it within decimal points.

Q You are cdming back to a point we discussed several
times, determining thé population of fish in the river is
perhaps one of the keys here. Is that right? One of the basic

things that you think would have to be done.

A " Yes.
Q Now, do you think that could be done?
A Oh, it could be done, at fantastic expense, and it

would probably take you 20 years to ever get to the point
of really being able to get anything out of it. I mean no one
yvet has worked out a system that would give you the answers.
The gear efficiencies are the main thing that is not worked
out. -

Q You say gear efficiencies.

A That is the main thing. Then you are sampling

representativeness in depths, time, and sor-forth. It would be
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a research project of staggering proportions. So if you say
possible, yes. If you asked me realistically, I would say no.
I don't anw what your budget is but it would be very expensive
and.time cohsuming.

MR. BRIGGS: Do I undersﬁand you to say there are no
methods that have been developed for determining gear
efficiency?

THE WITNESS: There are methods.that have been
developed. I think one of them still has limitations, but the
thing that most of these plankton people have turned to is a
very simply thing théy call a bongo net. It is just two nets
hooked together on a frame, and so you can ?ut something on
here and something different on- there;

(Drawing on board.)

And then you can tow them and compare the sets
of data from A with B.. So youhave a control net plus a
test net. Then over a period of time,»if ycu could do enough
of these, you could work it out. There is no~- control
net that will have 100 percent efficiency for any size-of
critter. There is your trouble.

MR. BRIGGS: This is the point. How do you get
the efficiency of the control net.

THE WITNESS: By testing it against a C, D, and
E until by some proportion of interration you end ﬁp with

something that might come close to what ‘it could be.
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DR. GEYER: By extrapolation.

”fHE WITNESS: Well, there are data, there are things
that have‘géénlworked out where people for instance, have
compared night and day catches, and shown that at nighttime
you get a far more of a certain size of larvae than you do in
ffhe daytime, because they simply can't see. The
évoidance response is apparently three things; first far-field
perception of vibrations through the lateral liné, and
secondly when they get closer to the net; it is the near-field,
which is actually audio reception by the fish and then third,
it is visual.

And they have actually worked tﬁis out to the poinﬁ
of beingvable to predict how iong it would take a fish to get
from the center of the net to the outside at a certain size.
And then you can convert that to the speed of the
net and do some theoretical calculations on a behavioral basis.
There is a lot of this that, some amounts to anecdotes, some
is useful to establish, at least, a relative degree of catch,
but I don't know anyone: yet who has been ab;e to give

you something they could solidly put down and say that is the

absolute efficiency of this gear. But the stuff we have to work

with here, it is just anybody's guess, you know, you don't know
where you are at.

Carlson-McCann .reports what happened between '65

and '66, and by changing nets they just completely changed theif

b
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catch all around. So I was never able to solve this.at

Sandy Hook.

MR. TROSTEN: Now ==

CHAIRMAN JENSCH: Ts'this a general place to interru

your examination.

At this time, let us recess to reconvene in this
room at 4:25.

(Recess.)

CHAIRMAN JENSCH: PlLease come‘to order.

BY MR. TROSTEN:

Q Mr. Clark; I would like to move on to the following
guestion. In the last sentence in paragraph 2 on page 6,
you say, "During their third and fourth months, the striped
bass " --

A : Excuse me. Yes, I have it.

Q "During their third and fourth months the striped
bass gradually become large enough to be sﬁopped by the
three~eighths inch mesh screens. Those that are impinged
on the screens suffocate:and die."

Just .so the record can be clear about thisi do
all -fish, in your view, that are impinged suffocate and die,
or are some impinged that later escape off the screen
and survive?
A It is my belief that the likelihood of é fish escapi

from the screens once it is impinged, that that likelihood is
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very lpw. I mean it is a very low possibility that a fish woul
be able to extract itself, once itAhas been impinged.

o) This is just based on your feeling as a fishery
bioiogist éenerally?

A On what you.see when you have fish in tanks
and you have screens over the drain and their reacﬁion to it
and so on, and the way Dr. Raney describes what happens
to the fish when they finally get held against the screen
and are not able to get off and so on. i haven't done any expe
ments on that.

Q Now, page>8, paragraph 1, is there not a considerabl
variation, Mr. Clark,.in the spawning location from year
to year, so that the numbers of various stages available for
entrainments would vary from year to year?

A Yes, that is true.

0 You say that the Indian Point Plants are situated
to intercept a substantial portion of larvae and juveniles
as they move to the nursery areas. Do you see that on the
bottom of the first paragraph? |

A Yes.

0 Now, does:the fact that the larvae and juveniles
move past the plant necessarily mean they would be intercepted?
Let's just go back to our diagram here on the blackbéard.. This
sort of ties into what we were discussing before. vHere you

have Indian Point. This is the Hudson River, 4500 feet at this

k0l
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point, right?
(Indicating on blackboard.)

A Yes.

Q .Now, here is the plant. If the larvae and juveniles
were moving down the river or if they tended to locate
themselves on this side of the river, and grow in that area,
they wbuldn't be intercepted by the plant. When I think of
something being intercepted, I think of scmething going
by a place where they are just bound to run into it, that is

how I think of it.

A Then I suppose Lovett would get them.
Q Would you answer my question about Indian Point.
A You mean if they are all over here, within,

very close to this shore, would they be entrained?

Q 'Well, I would assume that they are not all over
on the western shore. But those that are over on the western
shore, they would not be intercepted, Would they?

A No.

.Q And those that are over not on the western shore
exactly, but over sort of in the western quarter of the river,
they would not be intercepted, would they?

- A No.

Q What you might say is only those that are within

the influence of the Indian Point Plant intakes wbuld be

intercepted?
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A Yes.

MR. MACBETH: When you have been drawing these lines
this is for one individual pass of the plant. Obviously
if an orgaﬁism goes past the plant a number of times, 10 or
15 times, it might oné time be on the western shore and one
time on the east shore, perhaps. You have been describing
a sinéle pass.

MR. TROSTEN: I have been describing a single pass,

that is correct.

CHAIRMAN JENSCH: Excuse me, while there is a pause,
does anything have tb do with the location of the channel
as to where a substantial portion of the lérvae will be, or
doesn't that follow? I remember some discussion about the
deep channel being on the eastern side and that had something
to do with the fish going to spawn, I think. Does it affect
the same larvae and juveniles the same way?

THE WITNESS: If they have an affinity for deeper
water for some reason, they would be on this side. If they
have an affinity for shallower water, they wpuld be on the
other side and so on.

If they-had their preference; if they have ‘any, and can
exercise it, would be for deeper water, they would be over
there. |

MR. TROSTEN: Apropos of your question, Mr. Chairman,

as you may recall from the profiles we were discussing the
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Hudson River profile at Indian Point is sort of like this.
(Drawing on board.)
Very roughly. And there is a lot of relatively
shallow waﬁer over here, and then you have a deep part here.
So if we knew where they were, as Mr. Clark says, if they
had an affinity for deeper water, they would be here, if they
had an affinity for shallow water, they would be there.
CHAIRMAN JENSCH: Thank you.
THE WITNESS: Furthermore we know when they get olde

and start taking up their bottom existence, say by September,

- you would expect to find them located in the shallower flats,

when they are on the bottom.

MR. TROSTEN: Yes, that is right. And they do
go to the shallow flats, as a matter of fact, Mr. Chairman,
as they get older. One of the major disputes that is going
on in the hearing between the parties is the time in their
life when they actually do move to the flats} whether they-
move to the flats at say the beginning ofvan age of a half
inch or somewhat larger or whether they move to the shallower
areas at an older age. Insofar as the Indian Point area itself
is concérned, it is of note that the profile of the river does
have a shallower area over on the western bank and the deeper
area on the eastern bank.

BY MR. TROSTEN:

Q Turning now to page 10 of your testimony, you say

[
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' ] here that, you mention in the beginning of the paragraph that
21 you used the Carlson-McCann data, and you point out that
3l they vary widely in their suitability for quantitative -
4 anaiysis. In the last sentence, you say, "I was guided in
5| derivation of the population model by studies of Pearcy on
6|l the survival of winter flounder in the estuary of thefMYStic
7| River,Connecticut.”
8 Let me ask you a couple of preliminary gquestions.
9|l Am I correct in understanding what you have done here in
10l Figure 2 is that you have constructed a population curve for
11 the Hudson River striped bass population in 1966-1967 and what
12l you have done is you have used the combination of data points
’ 13| that you esfimated on the basis of the 1%966-67 Carlson-McCann
14|l data for some of the points on the curve, and these are the
151 ones designated by the “X's" and for some of the other points
161 on the curve, two of them to be specific, you have used a
17 computation based upon Pearcy's evaluation of the winter

18 flounder.

19 Is that right?

20 A Yes,

211 - Q What I would like to explore with you now is the
. 99 || suitability of using Pearcy's winter flounder model for

23 developing this curve of the striped bass population?

Ace ~ Federal Reporters, Inc.

25 Q ~  Is it not the Mystic River, which was studied by

24 A Yes.
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Pearcy in his evaluation of the winter flounder, a very

different river physically from the Hudson.

estuary only about 8.5 kilometers long?

A

Q

roughly 5.3 miles.

A

accept ity

Q

low water of about 1.6, I am sorry, 5.4 kilometers?

A

Q

A

Q
length and

A

8668

Let me tell you what I have in mind. Isn't the

I would accept that.

That is..about five miles long. Roughly, 8.5 is

That seems shorter to me than I recollect bBut: I will

o

And do you recollect that it has a total area at meal

Is it going to be worth my digging cut ﬁhevpaper?
Would you accept that.

Yes, I will -check: it later.

Right.' Now that is-very different, is it not, than theg
area of the Hudson River?

Definitely.
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0 Now, isn't the winter flounder a very different
sort of fish than the striped bass?

A . Yes.

Q ‘To illustrate this point, the winter founder is not
an anadromous fish, is it?

A No.

Q Now, the striped bass undergoes extensi&e coast-
wise migrations, but does the winter flounder do that?

A No, they are not so migratory. They are what we
generally catggorize as a resident fish,

] Now, gettipg to the spawning characteristics of
the striped bass and the wiﬁter flounder, the striped bass
spawns for the mdst parﬁ when the temperature ig about 58 to
67 degrees Fahrénheit, is that right, ‘roughly?

A Yes. Maybe a little colder than 58.

Q Do you recall at what temperature the winter
flounder spawns?

A I think it could be down in the 40s or 50s.

Q Would you accept, and you can check it later, that
the winter flounder spawns in the range of 32 to 42 degrees
Fahrenheit?

A Yes, I will accept that. They certainly seem to
off the Sandy Hbok, to spawn very early in the season.

0 Basiqally the data that I am using here are either

from Percy or from Bigelow and Sloder.
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A Yes, fine.
Q Now, the striped bass spawns relatively large eggs,
say 3.4 millimeters in diameter.
A 'Well, it depends on where you are., If you are in

the Chesapeake-Delaware Canal, they are much smaller, half

that size.

0 I was going on the -

A Do yvou mean in the Hudson? I will accept 3, 3.2,
yes ..

Q Yes, in the Hudson River.

A Yes.

0 Now, as yéu know, these eggs have a slight negative

buoyancy and they float freely in the water if there is a

suf ficient current, striped bass, that is.

A 'Yes, they are suspended.

Q Do you recall what sort of eggs the winter flounder
lays?

A Dimersal.

0 They are dimersal in the sense that they stay off

the bottom, but are they not adhesive eggs in the sense that

they cling together, to each other?

A Dimersal means they are on the bottom.
Q Dimarsal means thev are just near the bottom, isn't

that correct?

A Okay, they are sticky eggs; they stay on the
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bottom; they don't float.

0 And the striped bass are not sticky eggs, is that
right?

A 'No,they float around.

0 So the striped bass eggs wouldvtend to be

dispersed by the currents, but the winter flounder. eggs,
because they are sticky, aﬁpear in clumps, would not tend to.
A Right.
o] Now, let's talk about how long it takes for the
striped bass eggs versus the winter flounder eggs to develop.
How long do you think it takes for winter flounder eggs to

hatch at their normal temperature?

A A number of weeks. OQuite a few weeks.
Q Would you accept that, say at 37 to 38 dagrees

Fahrenheit it would take 15 to 18 days for them to hatch?

A At 387
Q Thirty-seven or 38 degrees Fahrenheit.
A I will accept that. I can check all of these

things later.
Q Sure. Now, striped bass eggs hatch in about 1.5

to 2 days, is that right, at their normal hatching

temperature?
A No, at their normal temperature about two days.

Q So, that is a period of roughly two to two and a

half weeks versus roughly two days.
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0 Now, striped bass larvae growto a size of nine

millimeters within at most a month, isn't that right?

A Well, whenever we said befére.

Q Whatever we discussed this morning.

A Right. Fast compared to the winter flounder.
Q How long would vou sa? it would take a winter

flounder to reach nine millimeters?

A Months, maybe. A number of weeks anyway.
0 Would you again accept --
A Depending on the temperature and so on.

0 Would you accept it would take two and a half o
three and a half months?

A Yes, I will accept that.

0 50, we have a period of at most a month versus
two and a half to three months:

A Yes.

Q Now, the winter flounder also undergoes a very
extensive metamorphosis, where one eye meves around to the top
of the head. The striped bass doesn‘t do that, does it?

| A Nd.

Q' Now, as far as striped bass transformation into the
juvenile state, would you say that this occurs at about 38
millimeters?

A Yes, I will accept that.
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0 Now, when does =-- 1is it not true that the winter

flounder transforms into its juvenile stage at about nine

millimeters?

A ‘That one I would have to check. I don't remember
that.

Q A1l right. Will you accept that also subject to
check?

A Sure.

Q Now, in light of everything we have been discussing

for the last five minutes, wouldn't you say that there are.

very considerable differences between the striped bass in

o
Q
Cu
lea
G
T
o

regard to spawning time, spawning location, =gg size an

and rates of development of egas and larvae?

A Yes.

Q Versus the winter flounder, that is.

A Yes.

0 Don't you think it quite likely that these

differences would cause there to be a difference in the

mortality rates between the eggs and larvae of the striped

bass and the winter flounder at the same stage of
developments?

A There could be. I don't think it necessarily
follows because they are different in other ways, that you
would expect a difference in mortality rate. | |

Everything is slower with the winter flounder.
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Lower temperatures, slower developments and so forth and so
on. That doesn't necessarily mean that their mortality rate
is going to be higher, because there is more time involvéd.

| 0 I can appreciate it might not necessarily mean
that. But let's take a specific example.

Wouldn't you say that there would be a‘difference
in mortality rate for the winter flounder eggs which are
lying on the bottom, in clumps, because of their adhesive
quality, for a period of 15 to 18 days felative to the
striped bass eggs?

A Yes, I would accept that could happen.

Q In other Qords, these winter fiounder eggs would
be available for predation, for a period of roughly seven
times as long as the stiped bass eggs.

A Yes.

0 Now, taking the stage of winter founder, when
winter flounder are roughly two and a half months long -- I am

sorry, we established winter flounder are roughly two and a-
half moﬁths old when they réach eight millimeters, versus
striped bass being, oh, a week or two weeks old when they reach
eight millimeters in size.

Now, what does this relationship of size versus
age between the winter flounder and the striped bass mean to
you in terms of your use of 43.3_percent survival for the

striped bass at the age of three weeks?
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You use that survival number in figure 2-aA, based
upon percentages curve., My question to you is basically
‘this: Might striped bass survival at three weeks be much

higher thanh you depict in figure 2-A?

A Yes.

Q At the age of three weeks.

A It could be higher; it could be considerably higher|
0 Since each stage in the early life history of the

winter flounder takes a longer time, as you have said, than
the corresponding stage of striped bass, and consequently each
stage is exposed for a longer period of time to the dangers
of predation and other natural causes of mortality, is it not

ARSI ~ o ~ % 3 sy e S e A=t i A s S e oy T e lm
sivble that each live stage in the winter flounder l‘.u.ght

O}

po
have a higher mortality rate than the corresponding stage in
striped bass?

A Higher or lower, either way.

Q Well, is it not more likely i£ would be higher,
because of the longer period of time?

A No, If you want to say if everything else were
held equal, yes.

Q Yes?

A If you want all of that equality stuff. The

problem is their predators are different; everything is
different. -

CHAIRMAN JENSCH: Let him finish. Go ahead; what
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are these differences?

THE WITHNESS: Mr. Trosten is postulating that just
because more time éoes by that the.mortality should be higher.
This 1s not necessarily the case. The amount of mortality
is a functioﬁ of all the kinds of stress and adversities and
predation and so forth thaf the fish encounters. And those
are the factors that cause the mortality. And it is their
relative degree of operation, rather than the amount of time
that goes by that counts. It is whether there is an awful
lot of fish in that particular area that will come in and eat
the eggs, or a lot of fish to také the larvae, or whatever

else happens.

| o

Certainly an egg on the bottom is going to be
preyed on much more heavily by bottom type of fishes than one
up in the water and similarly things like menhaden or
alewives, whatever, that are in the water, or larvae of other
fish that might eat a striped bass egg, wouldn't eat the
winter flounder egg, and so forth.

It is the balances of the kinds of factors in
their severity, rather than the rate of timé involved.
Everything else held equal, ves, time would definitely

increase their mortality.
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BY MR. TROSTEN:

Q Let ﬁe ask you a concluding question in regard to
Pearcy's model; Wouldn't you say these differences we have
been analyéing betWeen the winter flounder and the striped
bass could lead‘to a result that, number one, Pearcy's moael
cannot be used with any real degree of accuracy in determining
striped bass survival? Ié that correct?

A Well,.feal degree of accuracy -—- I used it with a
good deal of reservaﬁion. |

Q Now would you not also agree that the likelihood
is great that the survival of striped bass at these various
early stages -- I amAsorry, that the survi&al of striped
bass at the stages that you just had in Figure 2-A, would be
much higher?

A Yes. That is possible. Quite possible.

Q Thank you.

.CHAIRMAN JENSCH: 1Is that a concluding question
on this subject?
MR. TROSTEN: Yes.
CHAIRMAN JENSCH: Why did you use the Pearcy model?
THE WITNESS: It is the only model available that
I knew about at the time for estuarine fish that would,
where there had been .observations made so a curve could be
fitted to some data rather than just dreamed up by some

theoretical guy or a machine some place -- so that is the
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one I used. I used it principally to guide the form of drawing

the line from point to point. Now in one point here, I
extrapolated and this is the part that gives me the greatest

misgivings, from September on out to January, I extrapolated

based on Pearcy's model. So it wasn't a question of just

guiding the line between points, I actually had to use his
extrapolated figure as the point. That is the thing that
bothers me. B

Now using it in this other pléce, up the graph
here, where the 60 million fish at about two weeks, whatever
it is, that doesn't bother me, putting that point in there
from Peércy because,'you know, it is just fo guide Qhere you
draw the line in. What really bothers me is having to
extrapolate out the other end into unknown territory.

DR. GEYER: What you are saying is if you hadn't
had Pearcy, the line along September would have been
essentially the same as you have it now?

THE WITNESS: Yes. I couldn't then have shown any
decline in the population afﬁer September. |

CHAIRMAN JENSCH: So it was a question of using
the only available actual data in that regard?

THE WITNESS: Yes.

CHAIRMAN JENSCH: It wasn't controlling, I infer
from your statement, it wasn't controlling, it waé just a

guide to your Figure 2. Is that correct?




ar3

10

11

14
15
16
17
18
19
20
21
22

| 23
24
Ace ~ Federal Repotters, Inc.

25

8679

THE WITNESS: Yes, sir. And they are still using
the Pearcy model tqdéy, or in the last year or two, I have
come across a réference where they are still using this
Pearcy modél. Apparently nothing else better has been
developed forbuse anywhere,

CHAIRMAN JENSCH: Thank you.

Will you proceed.

 BY MR. TROSTEN:

Q Mr. Clark, apropos of the last answer, of course,
I am not quarreling with Pearcy's model as a model. The
purpose of my line of questioning has been to establisgh the
appropriateness, or.the validity or the poésibility of using.
Pearcy's model to draw the sort of conclusions that you have.
I am no£ guarreling with the fact that it may be a very good
model. I just wanted to explore with you whether or not you
can just dd it. Maybe it is the best you can do, but maybe
it is just not a.good thing to do, because it just doesn't
apply. That is the purpose of the questioning.

A Well, you are welcome to your opipion on that, Mr.
Trosten. |

CHAIRMAN JENSCH: Well, in reference to a
theoretical, as I understand it, you used some phrase a while
ago, in comparison to sbme theoretical computer or machine,
you preferred to use actual data in the model. Isﬁ't that

correct?
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THE WITNESS: I feel safer using actual experimental
data than I would something that was strictly theoretical,
yes, sir.

‘By MR. TROSTEN:

o) NOQ turning to page 12 of your testimony, Mr.

Clark, what I woﬁld like to discuss with you now is the
population eétimates generally. I would like to discuss with
you the baéis that you have for concluding that the populations
are what they are. Now I will say at the outset that I
recognize that you have stated in your testimony that these

are relative numbers, these are relative values, and you

“have reiterated that point today .in your discussion. And you

‘have also indicated that these numbers could be very well,

as I recall you said, they could be maybe 10 percent of what
the actual numbers are.

A Yes, sir.

Q So I don't want to.belabor this point, but I think

it is kind of well to just go over a couple of these things

briefly.
A Good.
Q Now in light of yoﬁr characterization of these

numbers, do you have any idea of really how much greater the
actual population might be? You gave a number of, say, 10
percent. But do you have any way of knowing that? Could

it be, instead of 10 percent of the actual number, could it be




arb

10

11

12

®

14

15
16

17

18

19

20

21

® 22
P 23
24

Ace ~ Federal Reporters, Inc.

25

1 percent of the actual number, 5 percent? How weculd you
know what the actual population is, other than just a guess,
really?

A 'I haven't tried to -- yes, I have, too. I have
tried to come to an opinicn on that from what I could see, and
I just got confused about it, and so I quit trying. I would
dearly love to be able to come up with a figure which repre-
sents ﬁhe actual size of the populations of fish in the Hudson
River. Then maybe we would have somethihg to connect with the
big fishery out tﬁere, which we think is of importance. But
I have not been able to satisy myself of any scheme cr way or
method from the data.we have available of Saying what‘the
absolute population is with certainty.

Q Well, perhaps we never will be able to know what
the population of the Hudson River is with certainty. But
let me ask my Question, to ke sure I have an answer frém you,
and then we can go to the next one.

Do‘you have any way of knowing how much lower the
population estimate is that you made -- you have expressed a
gqualitative feeling that it is much lower, that the Carlson-
McCann numbers are much lower than the numbers. You gave a
number of 10 percent as sort of a top-of~the~head number. But
do you have any way of knowing how much lower? Could they as
well be 1 percent as 10 percent, as far as you aré concerned?

A Well, you get a gut feeling about things, after
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you have been in the business for a number of years, and your
instinct is worth something. Usually if something is really,
really way out of whack, you get alarmed, you see signs of
it, thinés'are nét conSistent, they don't tie together, et
cetera, et ceteré. And if it were as bad as 100 times as much
in that river as Carlson-McCann show, I think the bells would
start ringing. |
Q You mean if there really were 100 times as many
eggs and larvae in the river as Carlson and McCann show,
there would be something that would tend to indicate that?
A Yes. |
(Drawing on board.)
Take a figure of 2 million; all you are saying is if
there are 100 times that many, that would be 200 million.
I don't think it could possibly be as high as 200 million.

And I don't have a scientific basis, it is just the whole array
of data and my instinct about the situation there. But 200 -
Q What was the 2 million number you referred to?

A I am just taking an estimate that.one could derive
from the Carlson-McCann data. And say if that gives you,
yields you something like 2 million young-~of-the-year,as

your output, and I multiply that by 100, it is 200 million

‘fish, and I just don't believe that there could be 200 million

fish in the river. That seems high to me.

Q Well, other than your educated guess that there
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ar’7
. 1l couldn't be 200 million fish in the river, is there anything

2|l else you can offer other than that?

3 A No, sir.
‘ 4 Q Now a question about your paragraph 14, page 2.
5 MR. MACBETH: We didn't number the paragraphs.

6l Could you indicate which paragraph?

D

7 MR. TROSTEN: I beg your pardon; page 14, paragraph
gl I am sorry.
9 CHAIRMAN JENSCH: Along about this time of the day,

10l I think we have to make allowances.

1 BY MR. TROSTEN:
121 Q Page 14, paragraph 2. You state there, "From the
. 131l 1968 data, Carlson-McCann estimated a daily withdrawal ot

14| 463,000 planktonic eggs by the proposed Storm King plant,

15| which worked out to about 6 percent of the fertilized planktoni

161l €ggs préduced," Do you see that there?

17 A Yes.

18 Q Ahd you go on to say, "A basic error in the

19| procedures used by Carlson and McCann led to an underestimate

oq| ©of the percentage of .6 percent, which causéd an overestimate
21| of the total produced."”

’ 22 o In saying this, Mr. Clark, you seem to be under

23
o

24| centage removed, and from that deduced the total 'production of

the impression that Carlson and McCann first found the per-

Ace — Federal Reporters, Inc. . . . .
25 eggs in the estuary. Now isn't it true that the reverse 18
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actually‘true, and that Carlson and McCann first found the
total production and then determined the number removed?

A Well, the basic problem here is that Carlson and
McCann made a draétic error in their computations and they
considered the Hudson River to be a unilateral, a uni-

directional flowing river, and they excluded --

Q Yes, but =-
A May I continue?
Q You can, but I thought maybe you misunderstood my

qgquestion, because you seemed to be directing yourself to some--

thing else.

A Are you going to cut me off at this point?
0 No, go ahead.
A They took the river to be like a fresh-water river

that flows downstream toward the ocean and has no tides in
it. When you do that, you make a mistake of large magnitude
in the type of calculation théy made to the extent that they
underestimated the damage that would be done énd the amount
that would be entrainea there by a factér of about 10 to 12 to
15, depending on these tidal cyclings, amplitudes and so
forth. That was the basic problem with that. That is why
that_figure waé so low.

Now with a low figure like that, you start trying
to determine the percentage of thevtotal number and you get

a very much larger original, an estimate of the original amount
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of eggs produced. Now if they had had a higher percentage,

a more suitable, a more accurate percentage, they never would
have calculated 6 billion eggs, they couldn't have. They
would have been more down where John Lawler and I have been,
around a couple of biliion or so, a little less, a billion and

a half.
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Q As I was afraid, you must have misunderstood ny
gquestion. I wasn't asking you whether Carlson and McCann were
correct in estimating the number of eggs removed by the
Cornwall piant. I realize you disagree with Carlson and
McCann's conclusion and I know they feel their method of
estimating is correct. The only thing I was asking you was
whether or not they indeed followed a method different
than what you seem to believe that they followed and that
is that they first estimated the total production of eggs
in the estuary, and then estimated the total number of eggs

that were withdrawn'by the Cornwall plant, rather than

by the volume in the estuary to determine the total production
in the estuary.

A ‘Mr. Trosten, that is all set forth in Table 20 of
Carlson-McCann on page 41. I would have to review these
formulae and derivations and so forth that I made from them
in order to give you the exact answer to that question.

Q Well --

A I get a little confused when I start trying to do
calculations in my head.

Q We will get back to that at a later time. When
you are looking at that, I would ask simply that you direct
your attention in drawing your conclusions as to Whether you

have implied, you have inferred the wrong method used by Carlsq

—

3
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and McCann, to Table 20, on pages 40 and 41 of the Hudson
River fisheries investigation, and we can get back to this
question at some later time.

AAll right. Now, turning to -- I gather you would
agree that based upon what you have said about Carlson and

McCann, that the population of eggs could be considerably

>4

higher than the number that you have used in your model, right
A That could easily be true. One thing that is very

complicated in all of this is where you take the population

of eggs. It is such a short period of time that your

median is very critical, where you pick it and where you do

it, because they are.apparently dying at a'very fast rate.

A large proportion of them are probably never fertilized

at éll. The mortality is probably exceedingly heavy throughout

the egg stage. To try to knife in there to pick an exact

point of what you are going to define as your point of popula-

tion is a very tricky thing.

Q It is alsc possible that a population of early
larvae -- referring now to page 15 of your testimony where you
discuss the early larvae stage -- isn't it also possible

that the population of early larvae is very considerably higher
than the number you ascribe to it in Figure 2-A?
A Figure 2-A?

Q Yes,

A This is possible.
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higher scale, wouldn't you think so?

£638

Q Right. Now when you were at the blackboard
earlier in the afternoon, we were talking about the importance
of knowing what is going on in the vicinity of Indian Point,
and you made the point that you just had to know what was
going on in this area here, because if you kneQ what was
going on in the whole river, you would then know enough. Now
at the present state of our knowledge about the population
of early larvae in the river, you would say that we really
don't have any very accurate idea of the magnitude of that
population in the river, is that correct?

A Of the -- not of the distribution, not in the

way they are distributed, or their relations to flow, any of these

factors, just the magnitude of the size of the population.

0 Yes.
A I would say we are in extreme doubt on that point.
Q And just to confirm this point, you would say that

the number given in your testimony as to the number of early
larvae, I forget what number that is right now, it is
set forth in Table 7, and various other places ~-- that

this number is certainly at the low end of what could be a much

A What is at the low end?

Q The estimate of the population of early larvae whicl

you set forth in your testimony, is at the low end of what coul

be a substantially higher range of values, wouldn't you agree
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‘ 1 to that?
i A That there are more fish?
3 Q More early larvae, that life stage of the‘striped
‘ 4 bass? )
5 ‘ A Yes, there could be more. ‘
61 Q Now on page 17 -- excuse me, I have gone by page 16.
7 i have one question on that page; You say on page 16
8 "During their tﬁird and fourth months" --
9 A What line is that on; Mr. Trésten?
10 0 I think it is on page 16.
11 No, just.a moment. I will defer that until we
12 find that. |
. 13 Turning to page 17, you estimate that the number of

14 early larvae produced and recruited to the population in a
15 year is 112 million. And you say "According to Pearcy's
161l model, the reduction in population that corresponds- to a
17 larval length of 8 millimeters is 43.3 percent or 62.5

13 million remaining of 112 million at the age of about three

191l weeks," and you refer to figure 2-B.

20 Do you see that there?
21 A Yes, sir.
22 - Q In light of what we have said earlier concerning

23 the applicability of Pearcy's model, don't you think that your

24| estimate of the reduction might be rather high and that

Ace — Federal Reporters, Inc.
25 taking the two factors together, the underestimation of
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population and the overestimation of reduction, that your

figure on page 19 of 62.5 million might well be much lower tharn

the actual population of striped bass surviving to that stage?
a Could there be lots more than 62.5 million

fish alive on the fourth week or whatever?

0 Yes.
A Yes,
Q Thank vyou.

Now let's turn to stage 3, which is later larval and
prejuvenile.

CHAIRMANVJENSCH: Before we go to another subject,
would this be a convenient.time to recess?

MR. TROSTEN: Yes, Mr. Chairman.

Let me just say this tﬁat all that remains really
of the croés~examination of Mr. Clark is to go through some
remaining questions about the use of the Carlson-McCann data,
the population estimates and the estimates of mortality, which
are contained in table 7 of Mr. Clark's testimony. And some
wrap-up questions having to do with the last part of his
testimony.

I certainly inteﬁd that we will finish all cross-
examination of Mr. Clark tomorrow.

Dr. Lawler has some questions that he would like to
address to Mr. Clark concerning the actual mcodel itself that hd

has used and the computations he has gone through on table 7.
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What I would like to ask the Board and the parties,
if we could do, if we are going to break now, could we simply
agree that tomorrow we will continue on and conclude the
cross—examination of Mr. Clark?

We might have to run a little over the normal hour,
Mr. Chairman, but I would ask the indulgence of everybody
to do that so we can conclude.

CHAIRMAN JENSCH: The trouble with giving a blank

‘approval that we are going to go on forever, let's say we

will adhere to- the regular schedule until some very compelling

reason indicates that there has been an underestimation of the

"number of subjects you need to cover. But I think this, that

we could shorten the noon hour or something like that. I

“think that these hearings just can't go as long as the lights

are on, thét is all, becéuse there is a certain efficiency
loss of both the witness and the interrogating lawyer at this
time of day, and it doesn't contribute to kind of exhaust
people just because we say we are stalwart and rugged and stay
fprever.

MR. MACBETH: Could I add one further, what I hope
will not be a problem, but since Dr. Aynsley is planned for
Wednesday, Mr. Clark is scheduled to give testimony at the
Shoreham proceeding on Wednesday. .So that if we don't finish
tomorrow, it simply won't be possibie to pick it up Wednesday.

I hope we can --
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CHAIRMAN JENSCH: If we will start at a quarter to
9 tomorrow, cut our noon hour tomorrow. |

MR. KARMAN: Mr. Chairman, I run into a problem at
quarter td 9.

CHAIRMAN JENSCH: I think we can compact some of
this.

Will you agree, Mr. Clark, to find out how large
the number of fish is of striped bass or what-not is really a
tough problem?

THE WITNESS: Yes, sir.

CHAIRMAN.JENSCH: Does that take care of some eof
your problems? |

Very well. We will recess to reconvene in this
room tomorrow morning at 9 o'clock.

(Whereupon, at 5:10 p.m., the hearing was adjourned

to reconvene at 9 a.m., Tuesday, 16 January 1973.)







