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CHAIRMAN JENSCH: Please come to oxder.
Did the parties have an opportunity to confer after .
the recess last evening to develop an agenda for today?

MR. MACBETH: Yes, we did, Mr. Chairman. I have now

rephrased three contentions. I you like, I could read them at

point. These will be them subject to cross-examination today

after we finish the topics we began with Dr. Lawler and Dr.

" Ranay.

The third one will e the matter far.stipulation
beﬁween the parties. We won't put the contentions on the record
at this tinme. |

CHAIRMAN JENSCH: I didn’t hear the lasflthing you
said. |

MR. MACBETH: The third contention I will read at

+his point iz one on copper concentrations which will be a matte

of a stipulation between the parties and then so direct.
testimony at a later date fromAthe Intervenors.

CHAIRMAN JENSCH: Let us continue with your ihterro~
gation of Dr. Lawler, please. | |

MR. MACBETH: Dr. Lawler, I would like to pick up
just one point that I missed yesterday. Let us go back to the
situation in which we have the present configuration and the
dischazrge at Indian Point. We have a situvation in which Indian
Point 1 alone is workiné,

You said there that there would be a recirculation

s v Y P4 =
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of .2 degree, I believe. Was that for a fall flow or reduced
flow?

{ Whereupon,

3

. DR, JOEN P. LAWLER

tesumed the stand, and having been previously duly sworn, was

i ewxamined and testified further as folliows:

T

.CROSS“EXAMINATION (continved.) -
DR. LAWLER: I am quite sure.ié was for redﬁced flow.
i Let me just check my notes. Yeé, that was for throttle flow
condition,
MR, MACBETH: That was the intake at,In&ian Point 1
that the measurement was made on, is that correct?
DR. iAWiER: That is correct.
MR, MACBETHM: What would you expect to find at the
intake of Indian Point 2?. -
DR, LAWLER: Based on the comments I made yesterday,
T would expect to find of the same cxrder. |
CHAIRMAN JENSCH: Would you use the microphone, Dr.
btaw1er, please. |
DR. LAWLER: Certainly.
CHAIRMAN JENSCH: Carry the case, if you will, please.
| DR. LAWLER: Fine. I will xebeat that.  Baéed*on
the testimony I gave yesterday, I would éxpect the recirculation

in the second.unit, in the area of the second unit to be the

same, approximately.’
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MR, MACBETH: Let me turn now to the thermal plume,
the spring temperatures at which the fish could migrate up the
river. |

| When the ri&er temperature is at 45 to 50 degrees at
Indian Point 1 and Indién Point 2 are operating at full power
and full flow, at the most adveise part of the tidal cycle,
where wguld you calculate the one degree isotherm would fall

both at the surface and also through the water column?
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art of your answer. I think vou feel it’s kind of a converza+d
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tion between you two. If you would keep your voices up, we

- is the temperature rise that you would ex#eét tc see beyond

. the very near field -~ guokes Lude .

depths, or upper guarter of"thé water column, upper half.

- specific about this. We would expect to see a one-degree

‘rise, or thereabouts, as the overall effect of the condition
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CHAIRMAN JENWSCH: I think we are losing the last

would appreciate it.
MR. MACBETH: Fine.,
DR. LAWLER: I would expect the cne degree iso-

éggggg%)to be seen generally throughout the entire area. This

At :

MR. MACBETH: When you say throughoué the area,
would it éxtéﬁd to the cthe; bank of the Hudson?

DR. LAWLER: /I%*s possible that it could.

MR, MACBE?Hf‘ Would that be at the surface only
or alsc through the water cdlumn?

DR. LAWLER:' I would not expect it to be through

the water column. I would expact it to be in the upper

MR. MACBETH: When you say the upper half, the
upper quarter, is that an estimate fdr all types of the day or
would there be some periods that it would be mdre'likely to be
in all of the upper half and other times just in the upper

DR. LAWLER: I think ! possibly zﬁgzng;o be tog

gquarter?
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~which you have described, in the general vicinity of Indian
“point. There would certainly be places whére the temperature
‘would not be as high as one degres, and there would be other

‘places where the temperature would tend to range between one

where it would tend to range between one and two degrees. Is
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. that, again, generally through the entire cross section perpen-

dicular to Indian Point and through the upper haif of the watexw

column?
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and two degrees.

MR. MACBETH: You say there are cther places

nR. LAWLER: It's certainly not with the entire
cross section. I would limit the appeérance of anv kind of
measurable temperature rise over -any significant extent'to-
the upper half of the water column, the so-called upper layer
of the river's flow

MR. MACBETI: Assume that at the same time the
Lovett Plant is operating at full power, obviously'the south
point on the opposite bank, would its -- where would,;the
one-degree isothermai in.that plant fall? .

| PR. LAWLER: Well, the one-degree"ﬁé%éﬁgggzggat

the Lovett plant tends to be generally on the west side of the
‘river. We have made many neasurements at the Lovett plant.

The tempefatures tend to move to the south during
an ebb.tide and move to the nbrth during a flood tide, but

geherally appear on the west side of the river.
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. talking roughly half the river or amn area closer to the bank

- there? ‘ ' o '

. tidal conditions to a maximum of 50 percent under the low

plant.
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_isothetmal move to a flood tide north in the Peekskill area,
.and'at'ebb tide I would expect to see it move south beyond

the Stoney Point into the head of Haverstraw Bay.

‘the one degree isothermal at Indian Point and the cne~degree

5926

MR. MACBETH: When you say the west side, are you

DR. LAWLER: Well, the one-degree i T -

I better refer tc scome notes on the one-degree ﬁéﬁ%gizazgzz?u

My notes show that the one-degree ié%%é%é%&ﬁﬁ?@%&

the Loveit plant ranges anywhere from virtuazlly zero during sor

water slack condition at approximately 750 feet north of the ,

MR. MACQETH: How far downstream does the
one-degree isoéhermal from Indian Point extend?

DR. LAWLER: I would expect'to see one—-degree
water from Indian Point, as I testified a moment ago, in the
entire vicinity, in ihe area we are talking about.

CHAIRMAN JENSCH: Excuse me. I wonder if you coulq
give us a little more specificity. What ig the entiré area

you are talking about?

DR. LAWLER: I would expect to see the one-degree

MR. MACBETH: Would there be conditions under whicl

isothermal from Lovett would cross, oY is it always &
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“condition where we have first the isothermal from Lovett and

then an ambient condition and then the plume from Indian

4Point?

.

) DR. LAWLER: You don't really talk about one-degred

isatheswedomcrossing. You sither have one-degree or you don't.

"I 'would say that the appearance of one degree to the south of
‘Lovett plant during an ebb tide, as I just said a moment ago,

extending beyond the Stoney Point, which is roughly & half-

mile to a mile be;ow the Lovett plant, would be éhe net result
of the two units at the Indian Point operating as well as the
one unit -- as well as the five units at the Lovett plant
operation.

MR. MACBETH: How far down the water column would
the one-degree isothérmal at Lovett be?

DR. LAWLER: I‘would refér to some notes again at

that point.
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DR, LAWLER: ‘The notes show that the percentage of

the river's cross-section, which is one way of measuring what

==

3
!
mil-1 ! % MR. MACBETH: Yes.

&

you are after, would geﬁerally be less than five percent due

&

to the Lovett plant discharge.

= 3
eyt

‘{,et me rephrase that. The ocne degree isotherm

&

resulting from the Lovett plant discharge generally will consume

=1

&

-~ consume is a poor word. Let us say extend over no more than

& five peréent of the river's cross-section, and generally it will
LU be concentrated toward the surface and extend over lesser and
%1 lesser a lateral distance as one moves down in depth.
9% | MR, MACBETH: Let's take the situation where, again,
‘ 1 Indian Point 1 and 2 are both operating at full power, '_bu‘t
14 at reduced flow at the same temperature, 45 degrees to 50
1% degrees, What would be the pattern of the one degree isotherm
té from Indian Point 1 and 2?
7 DR. LAWLEK: We would expect it to be identical
18 to what'I @escribed over the last set of questions. I don't
18 think the throttle flow case will naterially affect the-dis—
20 tribution of the one degree isotherm.
21 MR, MACBETH: Let us assume only Indian Point 2 is
| ag on line. The first full flow, will it have the same condition
‘ , |
25 or different conditions?

DR. LAWLER: Generally you would have the same

condition, but it would be less extensive because you are

WA SR T BT S
ety e S e
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mil-2 § i dealing with roughly 60 percent of the heat load that you are

‘ 2 looking at when you include the Lovett plant and Unit 1 at
3 Indian Point,
‘ ' MR, MACBETH: I was 1eaving Lovett out for the moment

g i I was looking at the plume from the Indian Point side,

DR. LAWLER: I'd like to point out that my descriptic

8 |
?‘ of +he extent of the one degree isotherm includes the effect
g | of the Lovett plant,
9 MR, MACBETH: When you describe the situation with
a0 Indian Point 1 and 2 both on line, and said
21 the one deg#ee isothernm ﬁad extended across thé rviver, did ﬁhat
12 include the Lovett plant?
‘ 4 DR. LAWLER: Yes, it did.
34 MR. MACBETH: What would the condition have bheen
- if the Lovett plant was not operatiﬁg?
0@ DR. LAWLER: Well, it is very difficult to say.
47 BaSical;y what it would come down to is that
18 there might still be a section where you would see a one
s degree effect, It would be cértainly less of an effect £han
50 you see when both stations are operating.
o1 MR. MACBETH: Could you give an indication of how )
22 much less?
. 25 DR. LAWLER: Well, it is really very difficult to
. 24 describe a one degree isotherm. The thrust of the whole

thing is, you have so much heat and you have so much

o A

sy T

°
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mil-3 i capability of the river td dissipate and dilute and move that
‘ 2 Il heat. The net result of all this is, you tend to see an average
3 || of one degree or slightly nigher than one degree in the upper
. - & || reaches of the river in that general vicinity. If I reduce the

case to -- that case I just described is for both units at

&

g8 i Indian Point and the full operation at Lovett. So proportions

@3

il may be pertinent here,

a The total heat load that wouvld affect that caze

@ ii consists of 20 pearcent due to the Lovett.plant, 20" percent due
39 1l to the first unit at Indian Point, and 60 percent due to the

second unit at Indian Point. So if you are looking at only the

12 ! second unit at Indian Point, your heat load to the river is

§ roughly 60 parcent of the case that I described. As a rough
24 Il statement, the extent of the cne degree isotherm would be on
g5 3 the order of 60 percent of what it would be when all units are

g5 il running.

! ' .
7 ﬁ ' MR. MACBETH: Would it make a difference in the way

38 in which the heat was distributed vertically thrbugh the water

19 % columr, or would it simply mean that over the 60 percent, the

o0 || @astern side of the river, we w?uld have the same kind of

21 distribution to the water column as you described earlier?

22 DR. LAWLER: Well, again, the major concentration
‘ | 23 appéars to be in the surface. Every field meaéurement that YOu

make shows that the major extent of any of the isotherms including

the one degree isotherm is at the surface. As you go down in
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the water column, the extent laterally, let's say, out from the
shore, tends to belless:andvless. If you reduce the ioad,
the extent of everything would tend tolbe less.

MR. MACBETH: By reducing it and having only Indian
Poiﬁt 2 operating, we would not get a more marked change iﬁ the
depth to which the one degree isotherm would go as we would in
the cross-section?

DR. LAWLER: Wculd you repeat that,

MR. MACBETH: You have described the situation in
which;‘as we reduce the total heat load to the river o the Indi
Point 2 piant, the cross-—cection of the one degree isotherm
is reduced. Ig it the same magnitﬁde of reduction that is
in?dlved in the amount of water at 20 or'36 feet that would be
reduced as well?

DR. LAWLER: Let me state it this way: I would
expect the extent over which one sees the one degfee isctherm,
whether you are éalking in depth oxr in the lateral distance,
to decrease as the heat ioad decreases. It won't necessarily
in every situation decrease precisely proportionately.i'

From the kind of temperatures we arxe talking about, it would
be very difficult to become any more specific than i have been.

MR, MACBETH: Let us take the situation Qith a
three degree isotherm, and again when the river ambient is
45 to 50 degrees, Indian Point 1, Indian Point 2, and Love£t"

all operating at full power and full flow, would you deScribe»l

l

an
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the position of the three deq;ee isotherm?

DR. LAWLER: The three degree isotherm ig a much
ﬁ-more local situation thanvthe one degree isotherm. The
a preciée'location of the three degree isotherm would depend
5 on the face of the tide and which plant you were talking about,'

& and in general is not terribly extensive. You do see three

&3

degree temperature rises immediately in front of the Indian

8 Point discharge. You would certainly expect to see three

(%

degree rises immediately in front of the Indian Point dischargel.

LY You also see three degree rises immediately in front of the

13 Lovett discharge, When the tide is moving to the north,

82 the appearance of thé three degree isotherm in the Indian Point
“ 13 area is not terribly traumatic. You don't see too'much thi-ée

14 degree heat in atflooding condition. |

5 B ‘At Lovett,’for thé -- when you talk.about Lovett,

16 you have to talk about the fact that the fifth unit at Lovett,

87 which comprises roughly half the load at the Lovett plant,
8 moves to the north. So that in a flood conditioniyou would
) see three degree isotherms pretty much huaging the shoré. I
20 “ would say they extend betwéen 150 and 300 feet out from the
.21 shdre,'and at the peak of the flood they would extend north on
22 the order, at the most, 3000 feet.

‘ 23 In an ebbing condition, that discharge from the

fifth unit at Lovett tends to break up, but you then see a -

similar condition for the first four units at Lovett which

e o —
S e YA e
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uwould,be about the extent of it.

discharge south,

At the Indian Point plant, the three degree_isotherm,
itﬁwould éppear it would generally tend to staytonvthe east
side 6f the riverjénd move south. I would not expect to sce its

appearance generally in the order of 3000 or 4000 feet. =F=—

MR. MACBETH: Three thousaﬁd or four thousand feet
downstream or cross-section?

DR. LAWLER: Downstream, its eutent in-the cross-~
seétion duriné an ebbing period at most would reach -~ well, it
varies, really. It would feach on the order of.lOOO_feet.

MR. MACBETH: And in the flooding condition?

DR. LAWLER: 1In the floodinq condition, I indicated.
you vwon't expect to see it. It tends to break up in the'floodnv
ing condition. The majqr temperatures you see in the flooding
condition at Indian Point are two degregs and one degree,

MR, MACBETH: Would it be aécurate'to say that thev
largest extent of the three degree igsotherm would be, at the
érossesection, 1000 feet duriné the ebbiﬁg tide?
| DR. LAWLER: During the ebb tide, that's correct.

That is what I said. And that would appear to the south rather

than to the north.
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g - A MR. MACBETH: It was during the ebb that you said the
. % i Lovett plume broke up and you would not see a three degree
| 5 isotherm or would you see a smali distance in‘t.o-tha rivex?
. 4 ﬁg _ | DR. LAWLER: 1 indicated that the ~- first of a._ll,
5 35 I w'ouldllike to point out that I am referring to strictly
8 surface isotherms here énd not expect té see the thrée degrea
y i isotherm under any of theée conditions much moré than a couple |
g || of feet in deptbh. ‘
') | 2 _' The'condi‘tic;n at Lovett during ebb, I think you just
/ i asked, would be at the northern directed discharge which is the
o1 1} unit 5 discharge and 'E:eriids to break up.  The southern directed'
" '_divscharge at the south end of the plant, in an ebb flow, tends o
‘ | _ 93 wove along the cast -- not the east -~ along the weét shore in
14 the cove just to the _north of the Stoney Point. :
_ |
05 MR. MACBETH: How far would it extend into the Crossi ':
6 section of the. river? |
&7 DR. LAWLER: Into the cross-section of the r:i.ver? §
- MR. MACBETH: Yes. :
% DR. LAWIER: I wouid have to take a look at notes
20 on that. I will have to draw on my recollection on that. I
27 could check it for you 1a£er. I would say it is on the ordex
® ,, | of 500. It is between 500 and 1,000 feet. I will check that
23 peint. |
' 24 | MR. MACBETH: Now, let us turn for a mecment to the.
' 25 depth in the water column which is the three degree isotherm

vz 2t
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extent. Would vou describe that for the Indian Point 3 degree
5 .
‘ 2 isotherm during the ebb period and extending 1,000 feet.

DR. LAWLER: Y think I indicated a fow
moments ago that the extent in depth o

. 4 45 which you would expect to see this would be, at most, say two
or three feet. That would not be over the full extent of the
8 thousand foot. %The thousand foot would be the maximum that
7 I vou would see 2t one point along the longitudinal access of
8 | this three degree plume and the depth to which the thrée ‘
2 § degree isothemm would,extend at that section would be on the
i0 ordexr of a few feet, as I indicated a moment ago.
%1 . MR. MACBETH: And that would be over virtually all
82 | of the 1,000 feet? |
Qo == | DR. LAWLER: No. I said it would nct. It would
4 start from zero and move down to the order of twe or three
18 feet and then exiend for that depth perhaps half of that lateral
16 | extent and then move back to zero at the other end.. What you
17 || have to picture here is a relativély narrow band of thres degree
28 watex moving Jdownstream. Its‘maximum width would be‘sn the ordelr
i || of 1,000 feet. At that point in depth, the depth would extend
20 from zero at eithey edge down to a few feet and then back to
21 zero again.
22 | MR. ﬁACBETH: And roughly 500 feet would be a two
23 to three foot depth?
24 DR.lLAWLER: That is probably a good statement.
| | ~

25 MR. MACBETH: And would the same proportions apply to

%%
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¢ also exiend to two to thzee feet over hal? of the width

with a gradual fading away to zexo at elither end?

5‘_

‘6G degrees.

or there can be differences. Those differences axe of the lessey

‘oxder than the numbers that I described. Basically, the only
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the Lovett plume?
DR. LAWLER: No. In the Lovett pluame you are talking

of less total heat and the extent of the three degree depth as

in the Lovett plume.

ME, MACBETH I‘realize the_width would be. Would

DR. LAWLER: I think that would be fair-to say.

MR. MACBETH: That takes the situatien of 45 to 350
degrees. If the amblent river temperature is at 60 éegrees in
the spring, would we find the same series of conditions —-

I will take thig piece by piece. Bssentially, it would be
the same situation agaln I coveredé in one question.
DR, LAWLER: 1 would expect to see the situation that

I describeé tc_he-essentially the same for the condition of

MR. MACBETH: And the condition at 65 to 70 degrees?

DR. LAWLER: Yes, I would -- there will be difference?

thing you are changing is the ambient temperature. You are not
changing any of the otherx conditions, I presume.
MR. MACBETH: That is right.

DR. LAWLER: The ambient temperature will not have

well as lateral extent as well as longitudinal extent would be 1@35 

i
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{ wet year, Iia fact, the wettest on record. The monthly average

‘order of magnitude of change you are thinking about.

"I described is for what we considexr to be the minimum flow

‘condition in the river, the minimum condition of dilution and

‘movement of approximately 20,000 cfs. - That is cubic feet pér

second. Take May of this year. This year's May was an extremel]

described a moment ago would tend to be cut significantly.

ambient temperature of river water increased from 45 te 70 also

5937

that much of a control and effect on the extent and the distri-
bution of the isotherms. @f course, as you move from 45 to 50
and 55 to 60 degrees, you will change the real climatic and
hydrologiéai conditions which will have an effect on the dis-
tribution of isothetms.

' MR. MACBETH: Could vou describe the changes that you

think would take place? I am not sure what kind of range and

DR. LAWLER: Let me put it this way. The situation

mixing, dispersion and flow. It corresponds to a net downward

flow for this May was closer to 60,000 cfs than ZO;GOO-cfs.

So, from a straight dilution standpoint, the numbers that I

In general, in the springtime condition that you axe
referring to, your flows generally are on the .ordexr of 30,000
to 40,000 cfs.

MR, MACBETH: Would the periods during which the

be periods in which the run off was also increasing?

DR. LAWLER: Not necessarily. You made a big skip,
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eak 5 ¢ from 45 to 70. You can gensrally see the run off increasing

i :
. 2 % in March and April aand sometimes in February, and the temperatur?
1

u

i changes that you are talking about of 45, you would expect to se@
. 5 | in late March and April, and then the 70 you begin to see in
g || June, toward the end of June.
8 - so, the flow conditions that you will normally go
o through for that range would be first an increase aad then, as
g || you move into May and particularly into Jung -- i couldn";t
g il say the last few daﬁzs to verify 'tl;saﬁ:, Generally your flows
g0 || Wwill drop off. That there fresh water run off will d_rop off,

end 4 4, || as you move up into the 70 degrees bracket, that is.

15
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MR. MACBETH: Let mevgo back to the original case
that we first discussed'at 45 and 50 degrees.

I take it you have been assuming, in answering that
guestion, that there is minimum fresh water run—-off of
probably 20,000 cfé; iz that correct?

DR. LAWLER: I said that the net downward movement,
the net effect ~- and‘this is described in detail in several
of the ~items of testimeny put in -- will be on ‘the
order of 20,000 cfs. It's described in the testimony as the
fresh water flow diops off, and you have a situation which
assists ﬁhe.ﬁet dilution effect.

So 20,000, the number that I am describing,
is not necessarily simply fresh water flow.

| MR. MACBETH: Would the 20,000 aiso be a reascnable
minimum to consider at 60 degrees?

DR. LAWLER: The 20,000 is certainly the minimun.
1 would éay during counditions of 50 to 66 degrees, sincé you
are talking the months of Apri1 and the early part of MNay,
very often in most y2ars you would have more than 20,000 cfs
in the river.

| rm MACBETH: Assume 30,000, how much would that
change the fiqures that you §ave us for the thrée-deqree iso-
thermai at Indian ?oiﬁt?
' PR. LAWLER: It isn't simply a reduction of 33

percent or 50 percent, depending on how you figure your
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of 150 percent of what the 20,000 flow has.

;othex factors =-- if you multiply the eifect by two-thirds, you :

would be close to the situation I am describing.

(2] 4

«d of =
-] e L2

-~ I have the phrase wrong -- the net down-river movement as

- They sound goéd°

" as a more normal condition during that period.

detail in several items ~'o£ testimony. Generally I would

In othey words, if you nove from 20,000 to 30,000,

your 30,000 has the dilution capacity, strictly as flow alone,

You also have to factor in dispersion and

MR. MACBETH: 2%t the time when the river ambient

is at 60 deqrees, what would be a reasonable minimum for the

you described the term a moment ago?

CHAIRMAN JENSCH: We are losing those lastawords,'

MR. MACBETH: I believe Dr. Lawler described it(
as the net down-river movement.
DR. LAWLER: I would say that the reasonable minimu

would vaxry between 20,000 as an extrene minimum, and 30,000

MR. MACBETH: What about the situation when the
Yiver ambient is between 65 and 707

'DR. LAWLER: Well, this is described in very great

not expect to see the net available dilutent to vary much

bevond the 30,000 cfs.

There is some evidence that it's higher than this,

0
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! , but as is pointed out in the i;estimony, you use what appears
‘ 2 z 'to be a more conSegvative es-t:;unate of that net dilution .flow.
.8 gi MR. MACBETH: T would just like to pick up two
‘ 4 iz ~ items briefly, f£rom yesterday's testimony.
% E% You described a situation gvhen the river ambient
€ E% wae below 40 degrees in which the water being discharéed from
7 ‘ the Indian Point plant at-a tempefature higher than'4b~degrees
8 i would be more dénse than the river water. What wouid be the
) S | general pattern of that discharge water'’s movement?
8 h Wbu].d it sink in the river? | !
B3 " DR. LAWLER: We don't have hydxaulic model results
12 - on this condition.' I would expect that the same oxder
. 83 of temperature distributions would _exist due to the mixing thag
14 takes place in the jet discharge. The actual locationv of
5 the isotherms might be somewhat different.
16 _ - In other words, you would not, I would expect, teng
17 | to see as much of a concentration at the surface as I
i& described, but the amoﬁnt of .i‘:empera'tu-re would appear some-
9 where in the water colunmo I doubt that it's extensiveness
2 i would be much greater than what I have described prev:iously.
2t o o MR. MACBETH: Do you know where in the water
‘ : g2 I .co.lumzi_'it would appear? | |
23 K .; DR. LAWLER: Not without ‘sbme expeiixﬁentafiqn.
‘ 25 E_;‘si_.won’t hazard a é_uess._ I think it's fair to say thé# you
&5 woulé expect to seé 1ess of the temperature effect at the
|
i
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surface than you do once your temperature exceeds 40 degrees.

But beyond that I think it becomes conjecture.

MR. MACBETH: Let me try one moxe quesicion on this}

. would you expect, in a situation where the ambient is below 43:

and the discharge is below 40, woudl you expect the warm
water to be near the bottom than the surface?
DR. LAWLER: It's really hard to say. You have

this mixing effect. The whole thrust of it is as rapidly

‘as possible, bring your remparature down to the orxder of the

one to two dagrees that we described before.

I suppose, if the demsity -- for instance, in the

4¢alculations that one makes with the submerged jet, when the

density differential yields a density in'the jet lighter than

the ambient condition, you do tend to rise. So I suppose oacC

e

you apply a density condition that is heaviér, you would

£end to move downwarxd.

To say that it moves along the bottom, I wouldn't

‘want tc say that unless I had actual measurements to support

ito
MR. MACBETH: I assume nho measurements have been ma

at Indian Point 1 at the time of its operation. You have no

direct test data on this situation; do you?

DR. LAWLER: I don't have any measurements that

have been made under this condition. It's not the world's

easiest tning to get cut in the river under this condition.

g

o
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‘of figures?
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of the year that you are not out in the river making measure-
ments.
MR. MACBETH: Finally, let me turn back to the

chart on dissolved oxygen materials which we discugsed

yesterday.

Do you have any correction to make to that line

DR. LAWLER: I still haven't checked that point.
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MR. MACBETH: I have no further questionS'from this

witness at this time. |
| MR; KARMAN: I just Wanted to clariff one thing in

my own mind. o |

Dr. Lawler, vou indicated when you were discussing
with Mr. Macbeth, the movement of that three degregzplume,
you‘indicateé +hat it traveled in a narrow band. I believe you
also said lOﬁO fest, is that correct?

DR. LAWLER: That's correct. ‘I said that the Band

at ‘its widest peoint -- and this is during an ebb condition

‘now, might be on the order of 1000 feet.

. MR, KARMAN: And that would be approximately what,
one-£ifth of the river's width?
DR. LAWLER: No. It would be closer to one—éuarter
of the river's width.bf
'MR. KARMAN: I have nothing else.
CHAXRMAN JENSCﬁ: Any redirect?
MR, SACK: Yes, Mr. Chairman.
Could we have a brief recess before the redirect?
CHAIRMAN JENSCH: VYes. At this time, let us recess,
to reconvene in this rooﬁ at 10:00 o'clock.
iReceés.y
CHAIRMAN JENSCH: Please come to order.

Have you concluded your examination with Dx.

Lawler?
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MR. MACBETH: Yes, I have.
CHAIRMAN JENSCH: I wonder if you could give us a

summary of your position with referance to the evidence that

you developed in your cross-examination. That is with

reference to ycur contentions.

MRu MACBETH: Well, this was:in refefence to the
contention, two different conténtions, The first is one that
deéltf with vesterday, the heated water that will attract fish

to the intakes of Indian Point 1 and 2 that would be subject

to impingement. There, the discussion, of tourse, was a ques-

tion of whether or not there will be recirculation in waxrm

water at Indian Point 2. There will be some more evidence

later on the question of what the rate of fish kills has been at

Indian Point 1. That is why I went into the question of what the

recirculétipn temperatures have been in the past.

This morning, of course, I was dealing Qith, again,
ﬁhe kind of plume that would be present at the time when the
fish-are migrating, and that will be connected to the evidence
on~cross~examina£ion of Dr. Raney as to where the attraétive
qualit§~of the heated water for the fish is, I4Was pursuing
these low figures since Dr. Raney said the fish are sensitive
to ‘and attracted by quite low témperatures; |

We will ourselves later be putting on direct
testimony on these issues as well. So that I have tried to

clarify what I consider the jmportant factual points in the
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Applicant’s testimony. This is not our complete case on these
issues, I think they probe the.basis on which the Applicant
oéposes our contentiocn, and we will latér be adéing further
direct tesﬁimony of cﬁr‘own,

Sc that we are in a sense halfway through this.

Thoée, I think, to put it very broadly,iére the
points I am indicating.

MR, SACK: My, Chairman, this comeé as a complete
shock to us, that they are only halfway-through these .
igsues. We had ho knowledge that there is going to bel
additional teétimony. The evidence on this has been in the
record for guite some time., I think the ncrmal proéedure is'
that Applicant submits testimony and Intefvenor submits
testimony and then each cross-examines, That is the'way we
éursued otgér issues° We are surprised to hear nowvthat after
our cross»examination is going to be additional testimbny,
and Qe'are only halfway through iSsues which we théught were
going to 5e.d15posed of this week.

CHAIRMAN JENSCH: It is kind of a thermal shock to
you, is it? |

MR, SACK: That's correct,

- MR. MACBETH: This comes as a surprise to me. In my

cgnveréations.with.theApplicant; I have made it clear that

the Hudson River Fishermens Association will be submitting

testimony from Mr, Clark on the whole range of fish issuwes. A
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yery good part of that is in testimony submitted here on the
Sth of April. “he Applicant has ceftainiy been aware that
a longer statement was cémingn I think I have éeen QHite clear
that it covered these matters? too, I apologize to the
Applicant if he is unhaépy about that.

| CHATIRMAN JENSCH: Who is the next witness for cross-
examination?
MR. MACBETH: I think the Applicant had some

redirect.

MR. SACK: We have some redirect of Mr. Raney.

I would like to have -

Y

CHAIRMAN JENSCH: Excuse me for interrupting, I LR L.

on one occasion yesterday ~-- you were out for the moment ==

the New York State Atomic Energy Council, do you have any Crossy

gxamination?

MR, MARTIN: ¥o.

CHAIRMAEN JENSCHQ Will you proceéd, Applicaﬂt?

MR. SACK: Mr. Chairman, I would not iike to drop
this so guickly. We have a problem here of proceeding with
the hearing in an orderly fashion for the presentation of eVi;
deﬂce of the parties. If each party is going to be free to
submit evidence at any time on any:issue from time to time
aé‘they.see fit,-I don't think we can have an orderly éonduct

of the hearing.

CHAIRMAN JENSCH: The Applicant has followed that
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mil~5 © H procedure to some extent by bring in additional evidencé frdm
2 time to time in addition to that which was origihally filéd
9 with the FSAR. Any portions cof the testimony, eveh.cf p;evious]
4 ﬁ identified witnesses, that is.’ I don't think it is too much of
ﬁﬁl a chahge. I do agree that we try to envisicn the scope of
; .
€ H each party's presentaticon as soon as pessible. Sometimes the
7 party's presentation can not be fully determined until the
8 othér party has fully prescented its case., ‘Those things neces-
& sarily cause adjustments, We éan“t get it into & mathematical
0 comﬁuter in programming. We try to keep within cerfain degrees
1) of certainty in that regard.
12 I£f you feel you have éé%gzzgi;dﬂe.prejudice, will you
12 review it when you have suffered some prejudice or disruption
4 1 or disméy or something that you want to ascertain? Will that
.Fﬁ be agreeable? |
16 | Let us proceed with redirect, please.
f? ‘MR, SACK: We have some redirect for Dr. Lawler
e | first,
ki » CHAIRMAN 3-ENSC}I: Pﬁoceed,.
20 | o REDIRECT EXAMINATION
2% : | MR, SACK: Dr. Lawler, under natural conéitibns,
&2 that is.in the absence of a power plant,’&urinqgthe period of-
23 J spring migﬁaﬁion cf fishes, are there temperaturé changes
24 | that'wouid be encduntéredAbj migrating fish that are simiiar
z5 to one degree isotherm that would be created by Indian Point 1

ey s o
ARG L W T e
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and 22

DR, LAWLER: " In my_opinioﬁ, there are. During
the éourse of the upwardlor upstrean movement of the fish;
cne wqul& ﬁave to presumg thét he would pass virtually every
tributary in the river -- in our case, the Hudson River --
from its source to however far he goes, nuring the spring of
fhe'yearr the shallow, generally shallow tributaries warm upg
faster. At the junction of the confluence of the tributary
stream and the river, you will see sometimes somewhat substan-
tial temperature differences between the tributarf'stream and
the river itself. Evidence of this is in the environmental
report in Appendix K, where there are surface isotherﬁs shown
from the south df the Indian Point, Lovett planﬁs wheie
Cedaxr Pond Brook'enters the Hudson River just ﬁo the south
of the Stony Peint on the west side of the Hudson. “The
temperature differentials of six and even Sevén degrees
are'seén there.

Secondly, on tﬁeAnorthlwhere Ansville Creek enters
the Peékskill Bay area, you again see a rathef suﬁstantial
temperatuie difference, I think you can find out what your
differénce is up to eight or nine degrees between the warmer
Ansville Creek and the Hudson River.

Generally at that time of the year -- aﬁd this ié
also in the appendix that I am referfing to -- you see rather

rapid changes in temperature from point to point along the
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mil-7 L river. This would'be expected because this is the éexiod of
. 2 the year where the river is warming. 3o you don't have an
3 equilibrium situation and you should expect to éee natural
‘ 4 temperature changes on ihe same order of the temperature
g changes éhat are referred to as coming from the power plants,
& fi ' MR, SACK: That's all we have on redirect of Dr.

Lawler.
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. coming into the Hudson. How does. the volume of water from
* these creeks comparé with the volume of water that is put

. through on the ¢ondensers at Indian Point 1 and 27

~that. That could certainly be done. I would have to get the

recoxds for those creeks.
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- they are available. I have to check to see whether there

“is a gauge there. If there isn't a gauge, it would be an

- referred in volume?

operating. Just in looking at the way the temperatures spread
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MR. BRIGGS: Dr. Lawler, you mention these creeks

DR. LAWLER: I haven't specifically calculated

I live in the general area of the Cedar Pond
Brook, and I would say the fiows there are duriné the flooding
season and are of'the order of the Indian Point plant flow. I
wculd-ﬁave to actually get the flow recorés to compute that.
'MR. BRIGGS: Would it be possible to put in
some information like that in conjunction with the redirect
testimony that you'just entered?

DR. LAWLER: I think it would. I'm pretty sure

estimate.
CHAIRMAN JENSCH: On that subject, Dr. Lawlier, what
do you say Cedar Pond Brook is comparable to the Indian Point

plant flbws -- what are the Indian Point plant flows that you

DR. LAWLER: Well, the appendix that I'm referring

to is a condition when the first unit at Indian Point was
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and recognizing .at thét poeint the confluence at Cedar Pond
Brodk actﬁally is‘thé confluence of two major drainage sSSIalme
for Rockland County, that is, Cedar Pond Brook as well as the
Minisaeongo‘Creek,

puring the spring of the year you can have some

CHAIRMAN JENSC&: Will you put a fiqure on that?
Pirst I want your understanding of the Indian Point Plant flows
te- which you feferred.

DR. &AWLE#: The Ihdian Pecint plant flow, at
Tndian Point 1 it's a flow of 280 gpm, which is a flow of
something on the order of 600 cfs, 500 to 700 ecubic feet per -
second.

During spring flow run-offs you could cértainly
nave flows on the crder:of 4 or 5 cfs per squaie mile. The
drainage area of those two combined aréas iz zertainly on the
order of 50 to 61, and possibly wore than that.

That would get you up in the avea of 200 to 300 cfs.
Beyond that point you really have to look at the particular
days the temperature measurements were ranning, and £ind out
whét kind of flows were there.

CHAT RMAN JENéCE: I am back to my question:

I want to understand just what comparison you were

making between the Cedar Pond Brook flow and Indian Point

plant flow. You said they seem to be comparable. What
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‘figures did you have in mind te the Indian Point plant flows

‘when you gave that answer?

DR. LAWLER: Indian Point Unit 1 plant flows on

~the order of 500 to 700 cfs.

CHAIRMAN JENSCH: ' And Indian Point 2 would be

_expected to be what?

DR. LAWLER: Roughly three times that.

CHAIRMAN JENSCH: So it would be 1 ;soo cfs,
and scmething like 700 or 840 thousand gpm; is that right?

DR. LAWLER: That's right.

CHAIRMAN JENSCH: And it's your thought that the .
Cedar Porid Brook flow in the springtime is ccmparable’ta that
total of -~ let's see if I can add this well -~ 1,200,000
gallons per minute; is that your thought?
| DR. LAWLER: No.

Let me clarify my thought. When I said it'’s on
the order of, I meant the same general magnitude.

CHAIRMAN JENSCH: What is the difference there,
please?

DR. LAWLER: -The second point -- I Will describe
that in a moment.

The second point is that I was referring to the
actual measuréments that were made, which was for a éondition

of one unit at Indian Point rather than the multiple

unit case.




24

28

e ol it ’
ot o eI o

e
e

 fact that even though one is twice the other, you say it's
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So' the comparison of flow that I would be making
would be a flow for Indian Point 1 between 600 and 700 cfs to
a flow in the brook -~ I'm guessing now because I don't know

’

the particular run-off conditicns that existed at that time.

I am saying, just knowing it was in the month of April, I would)

expect tha£ the run—cff could have been between 200 and 300 cfs
When you use the expression "order of magnitude” yo
normally are talking about quantities within.a' factcr of ten;'
i am not saying --VI will include any £low that ié as'much as
one-tenth pf‘the Indian Pcint f£low.
| ’. { am not suggesting that. I am suggesting that
+he Indian Point flow ranges between 600 and fDG cfs. I am
guessing that the Cedar pPond and Minkceonge Brook complex’ is of
the order of -- I should say an order, a range of #80 to 300
cfs. So one is half the other.
The major point I was trying to make ié -

CHAIRMAN JENSCH: You used that comparable in the

atill compaxable; that is your thoﬁght?

BR. LAWLER: Comparable to describe the phenomena
that X am-:txyinq to describe, namely, that the river at that
point, at that confluence, sees temperature differences up to
the particular set of measurements I am referring to,.up to
éix deygrees.

CHAIRMAN JENSCH: RHow far cut in the river ie that.,

o
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-shoreline were these szix or seven degree temperature differences

in the stream at all. We are at the actual mouth of the stream

5955

then go back up the Cedar Pond Brook. How far back from that

noticed, or vice versa, and how far out into the river did you
get that?

DR. LAWLER: These were noticed. We are not back

where it‘joins the river.

CHAIRMAN JENSCH: What do you mean by that, the
actuaL nouth?

You mean a line presumably extending along the
shoreline at a point where Cedar Pond Brook comes into the
Hudson River; is that right?

DR. LAWLER: That is correct.

CHAIRMAN JENSCH: And were those measuremgnts
made during a flood tide, ebb tide, or whatever cther situation
there is?

DR. LAWLER: Let me refer to the environmental
report. This is Appendix K.

CHAIRMAN JENSCH: This is in that which was filed
by the Applicant, is that right? .

MR. TROSTEN: That is correct, ves.

CHAIRMAN JENSCH: Give us the page number on that.

DR. LAWLER: Right now I'm locking at Figure 12

in Appendix K.
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,CHAIRMAmléENSCH: Thank you very much.

You say this occurs at a warm time Of the vear whern
the river is warming up. How long is that period?

DR. LAWLER; Well,.generally the so-called
equilibrium temperature or the ambient temperature reaches
the equilibrium premium temperaﬁure in February.

‘At that point the river is neither warming‘nor

cooling. From that point through to the end of July or mid-

a condition of neither warming nox cooling.

So the river is warming from February all the way
through Auqgust. That is also shown in the envirénmental report
That would be Appendix J. It's either Figure-3for Figure 4‘

in thatAAppendix J.
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CHAIRMAN JENSCH: Thank you. What is the perigd of
time to which you referred. in your answers that you found
a six or seven degree difference ﬁurlng the warming period?

You used the des1gnat10n Aprll at one time. Did you intend to

limit it to that pericd?

DR. LAWLER: The particular measurements were made oni

Apxil 6th. That is what I was referring to.
| CHATRMAN JENSCH: But you dom’t know how long that
éondition;prevails, whether it is one day or two?
DR. LAWLER: ©No, I do not.
CHAIRMAN JENSCE: ﬁid yom make a.measurement in the
ﬁbfﬁing or Afternoon? Can it be narrcwed down that'this six

or - even degree difference happened on one daj of one weak of

one munth in one year? Is that the extent of your measurements? |

DR. LAWLER: The measurement I am referring to is on
:oﬁe day or maybe over a period of two days but I’wohld-expo'
to see this kind of phenomena at that time of the year during
4n£}hrun off condlc1ons in & situation where you had a stream

'where the natural temperature rise of the stream exceeded  the

'I-think it is probably fairly common. The exact riSe}-whether
*siX?or'seven oY two, three or four will &epend on the
éaitiéulér stream and the particular river into which it is:
diécharging and probably also to some extent, the flow in the

\

streamnm.
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"wouldn't be surprised if somecne didn’t expect what you expect

“ﬁﬁtil'either one or both of you have some data and we are limitep

two days in one month of one year, and is that the extent of

| - the data available?

,thattiireferred to in Appendix XK. It appears that you go

T descrlbed and the flows in these brooks even 1f the ‘tempera-

‘tLre rlse and the flow rate weve to be the same or raughly
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CHAIRMAN JENSCH: VYou say vou wouldn't be surprised
if it didn'z continuve for a longer period than the one day or

two days in which you make the measurement. I take it you

to a consideration and the one measurement you made ©n one oOr

DR. LAWLER: I wouldn't say it is simply one
meaSQrement. it is a whole series bf meaguremnents madg during |
one to two days of one year, that is true.

CHAIRMAN JENSCH: If you say you have a six to -
seven degree difference at this point at the river where the
Cedar Pond Brook emters the Hudson River, how far did that
plume get out into the Hudson River;ras-you mentioned that?

DR. LAWLER: Well, this is shown in theifigure

ougniy half way across the river before you get duwn to what
appears to be the ambient river condition.
I might point out that there is one substantlal

'dlfference between the power plant situation at Indian Point thﬂt.

the'Same. That is that the stream, of course, enters the river

in a purely natural fsshion. I£ ltsvtemperaﬁure is higher, it
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onuld tend to ride up and out over the surface. Whereas, the

3 plant is designed to mix very rapidly with the river

% water. 8o, the extent to which -~ on the surface you could see
% the créek even if its flow rate is less and its heat content is
less, extending farthét out into the river than you would see
the power plant, or extendinq‘farther out into thelriver at

temperature isotherms of three and four and five degrees.

ST
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CHAIRMAN JENSCH: .VWhen you are speaking of the surface;

flow, you are talking of something within a foot or so of the

top of the Hudson River, are'yeu not?.

DR. LAWLER: Well, the measurements were made right

at the surface. They were infra red measurements. So I really
8 wouldn’t know how deep it went. I wouldn't suspect it was

Vi terribly deep.

® H " CHATRMAN JENSCH: You said i% was not de@per than
) three inches. 4 4 -
1 | S A DR. i,Awi,ERs I wouldn’t M ‘say that. If I
Eﬁ‘g‘wég“ﬁuessing, I would say on thelorder of a foot or two feet.
2 ﬁ CHAIRMAN JENSCH: Something that wouldn't affect:
‘ 98 g the fis_h because they are not up at that surface of the river,
£4 % islthat'correct? |
5 iﬂ DR. LAWLER: I will pass to the fishes' behavior.
| $8 | &fl o CHAIRMAN_JENSCH: I wouldn't want you to guess
17 about that one. I fhought you might have some indicatiqn
48 i abouf it., You saié these measurements were made by infra red,
18 | You éan't say how deep it was, is that correct?
ap | DR. LAWLER: That's corraect, you don't know how deep
23 they are. |
. 23 CYAIRMAN JENSCH: And if you don't kndw how deep
25 £hey are, you wouldn't want your testimony to be copstrued _
‘ 24 “ that the Cedar Pond Brook releases of temperature have any
25 effect on fish, would you?
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DR. LAWLER: I didn't say they did.

CHATRMAN JENSCH: I had understood that was the
purpose of your changing the temperature, showing the tempera-
ture changing of fish coming up the stream of river, as I
understood your testimony on redirvect.

You really don't have much of an accurate measure-
ment of the distance . the plume from the Cedar Pond Brook
would extend into the river nor the depth of it,‘ié that
correct?

DR. LAWLER: The distance that the ﬁlume extends
into the river, I think, is fairly well shown on the data that
I éescribed.; The depth we don't have infurmation on.

| CHAIRMAN JENSCH: I appreciate that. Yoﬁr chart
may.show it; I was wondering what the measurements were.
Whether you drew the chart without having ruch knowledge of
disﬁance, I was trying to inguire into that. I suppose'_
the plume measurement is based on your infra red reading as
well, is that correct?

DR. LAWLER: That'’s correct.

CHAIRMAN JENSCH: 1Is that done by flying over?

DR. LAWLER: Yes,

CHAIRMAN JENSCH: At what altitudes? Do you know
that?

DR. TAWLER: The altitude doesn't show.

CHAIRMAN JENSCH: Would that be related to
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its.accuracy at all?

DR, LAWLER: The altitude, my understanding of infra
red, is that the altitude will have some effect on the measure-
ments. My T of ¢hese measurements is that they have
been ccordinated with the ground control or calibrated with the
ground contrel and are correct,.

CHAIRMAN JENSCH: How do they calibrate that?

Supposing the ?lane iz flying at 5000 or 10,000 feet and looking

for an infra red reading? Whatdo they calibrate? What do they
do on the ground to calibrate that?

DR. LAWLER: Well, infra red technology
is not my varticular field,

CHAIRMAN JENSCH: T guess I better drop the whole
th.*",ng . | | | |

Thank”youtveiy much.,

pid you have'something further? I thiﬁk Dr. Geyer
has some guestions. .

.iﬁ, SACK: Mr. Chairman, can I clear up SOmeﬁhing?
I think in the light of your questions there may be sone
confusion about the original,;i guestion on these streams;
The ériginal_quéstion simply related to the one degree.
isotherm, since that had'figured in the gross—examinétidn°

CHATRMAN JENSCH: We will see the record and what
your question was.

Thank you.
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DR, GEYER:- pr., Lawler, in conducting thé infra red
flights, were they carried out over full tidal cycles so that
you could see how the temperature distribution éatterns
changed in the course of the river?
| DR. LAWLER: The fly-overs were made at several dif-
ferent tidal conditions,
DR. GEYER: On the same day?
DR, LAWLER: That's correct, on the same day.
DR. GEYER: Did they cover the Lovett plant as well
as Indian Point?
DR. LAWLER: Yes, they did.
DR. GEYER: Was Indién Point oéerating at‘this time? |
DR. LAWLER: It appears to have been operating.
CHATRMAN JENSCH: They have been operating or were
operating? |
DR. LAWLER: Dr. Geyer asked if the Indian Poin£
plant was operating during the time the fly-overs were made.
1 said that it does appear that it was operating because there

are temperature differentials in the area of the plant.

DR. GEYER: Do you know wﬁether.the Alden Lab at
Worchester Polytechnic was operated for the same conditions
that were observed'during the time the infra red surveys were
made? |

DR. LAWLER: The Alden Lab was operated for

essentially the same tidal conditions. I don‘t think it was
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operated for the same fresh water run-off conditions. I would
have to check that for you.

DR. GEYER: It would be very nice if you could check
the Alden Lab results with the infra red flight results
with vour theoretigal calculations. Has this been done?

DR. LAWLER: There have been comparisons made bétwee¢
the“computations we have made, field measurements, and the .
Alden measurements. I simply don't recall what kind of“correlaJ
tion was made between Alden and the particular thermal over-
flights. It ﬁay have been done. This was four or five years
ago when this was done aﬁd I would have to look back to see
what qhécks were made on it.

DR. GEVYER: If Indian Point is operated, is it

planned to confirm some of these results by actual field

DR. LAWLER: Yes, that is very definitely plaﬁned.

DR, GEYER: Thank you,

CHAIRMAN JENSCH: Any further questions of this
witneéé? |

MR. MACBETH: Just a couple of points on recross.

RECROSS~EXAMINATION

MR. MACBETH: Can you describe the configuration
of the bottom of thé Hudsén River at the confluence of the
Cedar Pond Brook and the Ansville Creek with the Hudson?

DR. LAWLER: Not without cross—-sections at those
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mil~6 two points, which I don't happen to have with me at
this moment.

MR, MACBETH: Could you procure cross~gsections?

i
|
|
|
1

i)

I would be intefésted in that.

§'h Dﬁ, LAWLER: I am fairly certéin I can. We have
8 i quite extensive cross-—secticns in the whole area. I will locok
7 to see‘what 1 ‘have. ’ S o
& ~ - MR. MACBETH: Thank you.
9 -~ CHAIRMAN JENSCH: If there is nothing further at
¢ this time, Dr. Lawler, you are temporarily excused.,
TR : {(Witness temporarily excused.)
133 CHATIRMAN JENSCH: Do you have an additional witness
‘ i3 | for examination?
84 MR. SACK: Yes, sir. We are now ready‘foruredifect
15 examination of Dr. Raney. Dr. Raney, will you resume the
18 stand, please?
17 Whereupon,
13 | DR.  EDWARD C. RANEY
59 resumed the stand, and, having been previously'duly swWOorn,
20 was examined and testifie& furtﬁér as follows:
2% : ' REDIRECT EXAMINATION
‘ 22 1 ' MR. SACK: Dr. Raney, will the interactions of the
23 two plumes from Indian Point 1 and 2, together with the Lovettj‘
K ‘ 24 plant as described by br. Lawler this morning, will the i»niier- ]
25 actions of these plﬁmes‘form a block to the migration of fishes

e A
st

aY)




5966
ail-7 L \DR. RANEY: Not in my opinion.
’ - 2 MRf SACK: Whét is the basis for that statement?
3 DR. RANEX: The beﬁavior of migrating fishes have
. & Jf b;eén observed on many.rivers. An excellent example iz the
2 Connecticut River where the sha&, blueback herring, alewife
€ ﬁ migrate. Some 20 miles upstréém we havé a moderate size
7 W nﬁcleax plant which has a large heated effluent. This.heated
& effluent has a pilume which extends at times almoét the width
8 of the river.
10 , Studies including detailed obseryations,‘sonic
51 tagging, tagging using spaghetti tags, whireh are inserted
12 in the fish, in conjunction with a 1lift which is located
‘ ﬁé upsi:ream at Holyoke, Massachusetts, has ind'icated that j:.here
pL has been no interferenée of this heafed plume'with the
£ migraticn of the fishes mentioned, but in particular the
6 American shad. |
87 ’ There is no evidence iﬁ the Hudson River at the
86 presént time that there is interference with the migration of
80 shad due to the plumes from the various §ower plants which are
20 present and operating, and the plumes from the various tribu~
21 tary streams which are present and which nqrmally carry warmer
‘, 22 water during late April and May when 'shad are running.
| 23
‘ 24
25
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From personal experience in the Delaware River where

rd

the «E%:Ee‘“d must pass a great number of cher’ plants which have

O
i i R

‘plumes, many of which occupy one~-third of the width of the r_:i_.ver,'

there is no block to the migration of fishes due to heat. Tha-

e,
= Tt

5 5 block which does occur normally in late May occurs because

v

o.;'ygem becomes reduced to a po:n.nt lower than three parts per
7 g, m-lllon, at which time, the shad; rvather than continuing up
& the Delaware River, pass through the Chesapeake and Delaware

8 Canal and spawn in the vicinity of the Conowingo Dam on the lowe

=gy

19 || susquehanna River.

I ’ The latter results have bsen confirmed by tagging don

W

52 in the past fouxr years.
. ' 18 B o MR. SACK: Will some fish migrating in:the ‘Hudson
84§ nav ar see .the thermal plume, never experience it? | |
EE DR. RANEY: In view of the day to éay fluctz;atlons,
%% ,f1 uctuatlons from place to place, day and night f 1uctuat,,.on,
7 a'dlfference of up to five degrees certainly in the fall
12 h’ "mlgratlon is an insignificant difference. D:.f:.erences‘ of oné
ﬁé .to two - degrefas fahrenheit durlng the spring mlgratx.on of
2% Ameacan shad, striped bass are Lnsx_gnlflcant, By 1nslgnz.ncan’c
23 1 mean that they do not have a basic ecological effect on the
‘ 22 fish. It nust he remenbered that the basic dnve of an American

23 3 shad or a striped bass on its way to spawning ground is a

. ro2e- 'h;crmonal drive., It is returning to the place where J.t was

s e

i imprinted in its youth. This drive is such that it can overcom#

gz o

b
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almost any obstacle.

MR. SACK: How do you reconcile this statement with .
the testimony yesterday on temperature preference?

CHATIRMAN JENSCH: Could you give us. the transcript
reference, plsase?

MR. SACK: I am referring to the whole iine of
éuestioning that fishes prefer certain temperatures.

CHAIRMAN JENSCH: Pick %t out of that wheole line.

MR. TROSTEN: We will provide this in a woment, MNr.

‘Chairman.

CHéIRMAN JENSCH: Proceed.

DR. RANEY: The testimony given yeéﬁerday had to do
with what happens to a fish when it encounters a plﬁmé. There
are three pgssibilities, A fish does nothing ox it may be‘
attracted or it may be repelled. Tn order to confirm what has

been observed many times in nature over the last 50 years by

numerous observers, we performed a series of exper;mentv

where fishes were given an opportunity to eit?er go toward -

axtempezature or go to & roughaae of an aeeéumuted temperature,
These experiments which were done over a perlod of
a:?ear and which include white perch and striped bass almost
every month of the year, give gl L think, as good explanation
‘of why late in the fall, during the winter and in early sprxng,~
fycu,

get concentrations of fighes around heated plumes. It also

is an explanation'of'why fish mortalities are rarely,if ever,




[£3]

@&

3%

12

13

2

29
(2]

5969

seen in the vicinity of heated plumes.
When fishes ave migrating up the river for spawning,

as I have indicated before, this tremendous hormonal drive, and

reasons that during the late spring and summer and early fall,

.hormally\you don't find concentrations of fishes around heated

{plumes.

Normally, fishes which migrate in the temperate
‘regions of the world, particularly in the Hudson River, migrate

in the spring and come back down in the fall. These are periods

‘when,'generally speaking, temperatures are changing fairly rapid;

'?That is both in the spring and in the fall.

& The migratory period, particularly for Awmerican shad
il and- striped bass, which are two of the fishes of major interest,
dccupies a period of'approximétely six weeks in lengéh.
EGenerally these may be modified to some extent by temperature
=;Qn‘9ff, changes in salinity, the time it takes the fish to
*;diusilas it comes in from the ocean, and adjust osmodically to
éhe shift to a fresh water environment. But no matter what
:édjﬁsiments need to be made by the fish duriné this period,
;these ultimately are made and it is the sexual d:ive, £he drive t
=gét‘baék to thisg imprinted area upstream which is the dominant
ﬂfiﬁé‘at the moment.

“ : | Obviouély,'if one of these species of fishés-or

an anadromous fish héd been imprinted, that is had been spawned

in or near one of these tributaries that have been mentioned

they are on their way to the spawning grounds, this is one of the

1]

Vo

Q .
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prevxously by Dr. Lawler, or in or near one of the heated
plunes, ths is Lh& area to which you’ pxobahiy would return and
spawn. The majorlty of the American shad in the Hudson River
run . fairly far upwkfeam as Poughkeepsie.

| MR. SACK: When you said that migrating fish move
fairly close £o the surface at night, what depths did you have

fn mind at that time?
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. are found waries with the species, the time and surface temperh-

" ture, the saliniity and a number of cther wvarizbles.

- ting during the day. In my experience in the Delaware -- and

these conditions you probably -wmes. always generalize.
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DR. RANEY: .The depth .at which migrating £ish

Generally speaking, f£ishes micrating at night

migrate closer to the surface than thev do when thev are migra

that’s where my experience has been -~ the fishes normally migt
rate both day and night in the upper 30 feet of water. You
are dealing with the night oniy and considering §nly adult
fish, most of them are found in the upper 20 feet of

water.

In the downsiream migration in the fali of the
year, during the day I don’t think shad migréte’in dgeper watex.
It's basically in water 10 to 20 feet deep. They rise to
the surface at dusk and move downstream at dusk and up £o
wmidnight or so onvﬁver.ciose'to the surface.

| These illustrate fhe difficulties of making a
prédiction about where a £ish is going to migrate at a given

+ime unless you are given a set of variables. Even under

MR. SACK: Are the migrating fish in the late'
winter and spring, are those. fish adult fish? |

DR. RANEY: I assume you are talking about the
fish such as alewife, émerican shad, blueback hefring, which axe

spring spawners.
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These fish de come in from the ocean in late winte:
The American shad are three, four, five vears old as males.

The females me

Lfour, five and six years old. They come
inte the river, undeigo a_period-wf milling around until such
time as they have become adjusted to fresh water.

Then they nove upstream. The entire migratory
period within the river still may take a period of up to six
weeks. In some rivers where the fishes'éan go many hundreds
of miles, such as the Columbia River where theﬁzémerican shad
was introduced many years ago, the period of migration
and.spawning may be in excess of two months.

MR. SACK How do these adult fish compare with the
fish that are collected on the intake screens at Indian Point?

DR. RANEY: The data I have seen have indicated
that there are very few adult fish taken on the screens
at Indian Point in rvecent years. The size of the fishes that
I observed on the screens at Iﬁdian Point are normally white

perch that are two orx four inches long, mest of which

The other fishes that I have éeen on the screens at
Indian Point have been.basically juvenile fish.

MR. SACK: Talking about juvenile fish for the
moment; not the migratoxry ones: If a juVenile fish contacts
a thermal plume, such as would be Found at Indian Point during

the cold winter period, what portion of the plume would the




1]

fish prefer?

‘ . 2 y-! | DR, RANEY: It comes in contact with the plumé and
it will move into the plume until it reaches a point where

. & the -ﬁemperatufe basit:aily is 10 or 11 degrees Fahre rtheit

higher than the ambient temperature, or this is what we can

® éssume will happen in 1ight of the rather extensive experiments
7 that we have been able £o do with white perch under winter con-
2 ditions.
9 So that if the plume indeed has this magnitude
8 | of difference from oné'to ten degrees, I would expect the
1 greatest concentrations in winter to be in the warmer part of
2 the plume.

‘ LE -' ~ There is evidence from our studies in the Delaware
4 River that this is true. Fishes in the winter are concentrated
3 in the warmest part of the plume. This is also true of the
5 outlet of thé Pepsico plant, on the Patuxent River, and dozens
17 of other plants vhere observations have been made in winter.
1 . | MR. SACK: Wéll, when you referred in your testi-
892 #§ mony yesterdav to an unusual over-wintering area for white
2% perch, what area of the Hudson River did yéu have in mind?
&1 ' DR. RANEY: I was speaking of the lower Hudson

’ 22 River, up to and including the aréa near the Indian Peint

23 4§ plant.
’ &3 This area extends at least as far downstream as

5 the Tappan Zee Bridge, which I think I mentioned yesterday

enee: cor sty
pmreiery
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‘w-.this area is something like 17 miles long, and the upper

ipart of it is probably close to a mile in width.

The lower area is probably close to three and a

half miles in width. 1It's a tremendous body of water and
‘capable of over-wintering a very great number of white perch

‘berause, at this time of the year, they feed very little or

when the water temperature gets below 40 degrees Fahrenheit.

MR, SACK: When you mentioned peak temperatures

'in the Hudson River in the 80's, at what portions of the

river did you find those temperatures?

DR. RANEY: In my experience, in the days in the

early fifties we were seeing striped bass and other fishes

in the Hudson, we investigated all sorts of habitats along

the shore to make sure we were not missing habitats where

.yauug striped ‘bass mlght occur.

in the weedy lagoon habitats, particularly the
shallow hdbltatS, we ;ound temperatures in the 80°'s. I persond
ox students working W1th me or 1chtnyolog1ca1 associates

have not done anything in the channel of the Hudson. River. I

am not aware personally, from personal experience, what maximun

temperatures are in or near the channel in the summer.

I do know, however, that in therseytfz*ﬂ“f J
lagoons shallow temparauures reach the low 80°'s.

CHAIRMAN JENSCH: Up near the shore it gets pretty

warn, that is your thought?

i1

kY4
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| .
. g ) DR. RANEY: You may have a shallow bed where |
; ‘several hundred féet from shore you get that. ¥ou have tempera-F :
‘ ’ ”""”'fure§ that might heat up to the low 80°'s in Augusi, the end of :
¢ i% a hot day. You go back té the same areas the next morning :
’ J and you may get temperatures of 75 degrees Fahrenheit.
© Eg You may get ranges of up to 80 degrees. These
7 ﬂJ ' éié not unusual. The fishes which 1ive in these places ai‘e
® adaptéd to these daily fluctuatiﬁ;lso If they were not, they
s could not exist and we would not be invelved with our present
¥ state where large numbers are present.
BN ' CHAIRMAII JENSCH: I don't want to intexrrupt your
i e;éaminatioﬁ . |
. : 15 SR MR. SACK: This type of area vhere you have seen
b these So;degree temperatures, that is the Indian Point :E.x;*takc-}’?2
® ' 'DR. RANEY: No. I have never takén a measurément 5
i at the Indian Point intake, except for the record wﬁich is '
v | familiar to you.' I did not know vwhét the temperatures :'aif.ef
18 there. |
i9 : MR. SACK: That ends our rédiréct exémination, Mr.
20 Chairman.
e - A transcript reference of the type you are looking
| ' | a2 .for would zppear on page 5835 where Dr. Raney. began to
23 | dis_cuss the temperature preferences when a fish is acclimated
. | a4 %3 to a tempera-iure of 63 degrees Fahremheit.
23 gg CHAT RMAN JENséH: Thank you.
i
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DR. GEYER: Dr. Raney, will the anticipated rises

'in temperature of the Hudson River affect the spawning time

of the springfspawning fish?

'DR»‘RANEY: Not in.my opinion, sir,

DR. GEYER: I have heard it postulataed that such
shifts miéht adversely affect the voung because it appears at

a time when their food supply was not what it was expectad to .-

be.

DR. RANEY: Yes. 7This hypothesis has been advance(
There is no evidence that this has happened with any of the

£ishes occurring, for example, in the Columbia River, which is

- my study, in the Delaware River, in any of the tributaries

of Cheasepeake Bay, many of which have been studied over long
periods of time.

Basically the sﬁaWﬂing period of any fish is such
that, for exampleg if it lasts over a periéd of approximately
gix weeks at any given point, the males arrive . first, are
all right, and-stay in the azéa, take adﬁantage'of anyifemales
that arrive. Spawning reaches a peak. Females sooner or.
later disappear from the area. Ripe males are still present.

So that at any given point you have a fairly long
period when young fish first become available. |

There is a spring bloom which occﬁrs in most of

these same rivers. The spring bloom of butterfly plankton and

other plankton is such that —nermally it occurs weeks before.
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In estuaries or rivers there appears to be no lack

' of food of the proper size at the time that the mouth of a

" larvae actually opens and begins to feed. Thies is not always

Y,

. pecause the size of organism which they require is not

immediately available.

iggi\also nay

I think pérhaps, Dr. Gever, you

‘have heard the hypothesis on occasion that in these heated

plumes you unforcunately have some of the aquatic iasects

coming out of he water as maturing and becoming adults, and

being in the unfortunate position of not being able to

find a mate because of the unseasonal ascent from the depths.

'People that have advanced this hypothesis have a very strange

idea of what the sexual relationships-areAamong insects.

It's inconceiVableuthat this could. happen to the

DR. GEYER: -Thank you, sir.
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CHAIRMAN JﬁNSCH: 'Dr..Raney, you mentioned the
colunmn by a river and the Connecticut River. pDid you
participate in the experimental work done over there, or was
this done by this gentleman who was writing the doctoral
thesis? |

DR. RANEY: The studies in the Connecticut River
were extensive studies. Through the Essex Marine Laboratory,
there were up to 12 scientists involved.b These studies

are still underway and will be for anothex six months., Some

of the results have appeared. The studies on shad are continu-

ing. I was a member of the advisory board that set up the
study schedule and participated in regular visits and have
been out in the field. I know the situation. I am familiar
with thevreéuits.

 CHAIRMAN JENSCH: Good.  What I wanted to ask was,
there have been some concern in another field, if I may say,
at the moment, where small tésts had.been cqnstrﬁed to be of
not much relevancy to a large-scale operation. I was
wondering whetherfthe-small fish were used to extrapolaée the
conduct of the large fish, In other words, the old fish
act like the small fiéh.

DR. RANEY: ﬁo. Fish are like humans and other

animals, as the young or larvae behave quite diffexentlyb
and often live in different places than do the adults.

However, our results on the Connecticut River, at the

L
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mil-2 ¢ I Connecticut Yankee Atomic_Plant, as observed im the river,

. Z | confirm the tests which Sanford Moss made, using small specimens
2 I with small pieces of experimental gear. The studies were done
‘ & four years ago. Studies recently completed in the field

5 Il confirm his basic findings, to-wit: Temperature and
8 changes up to five degrees have no ecological significance
7 for small American shad, which is migrating downstreanm.

CHAIRMAN JENSCH: My understanding in the nuclear

&

8 field is that there are no limits to which activities cénAbe
19 conducted in any of the experimental analyses. I have wonde;ed
g% whether the fish mightvbe expanded to a scale similar to some
t2 of the activities you see in the nuclear field, and in particulzr
R ‘ 13 T have in mind the Connecticut River. As T recall, the
34 {| Connecticut vankee ~-- even George Washington had a little
5 trouble-throwing that dollar across there. Is there any

9¢ li. possibility of putting a wire fence across the Connecticut

17 " River ahd then finding out exactly, with the 1arge'fish, what

15 happens with plumes and contackts and temperature changes, and

96 .we don‘t have to worry about this little tank down in tﬁe

20 pDelaware where there is the expertise, but take a look at some

gy || real live models and get kind of a blown-up loss of coolant .
'. %2 affair or some such consideration, some chained-off areas?

2% Would that be a feasible thing to do?

DR. RANEY: What we have done, I think, is even

25 better than that.

s
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CHAIRMAN JENSCH: Calculations and extrapolations I
would like tc avoid for the moment.

DR. RANEY: I would ask you to refer to
the experiments which really were done cut in the river. In
the beginning of the study seven years ago, we weré down to
Saybrook 20 miles éownstream, and taking American shad on the
ﬁpstream ruas. We got in there and started to do tﬁis hefore
there was any heated plume in the river, before the plant went
critical, We had tWO.years of these studies.

We also inaugurated thé-sonic tagging studies to be

able to track a given specimen of figh upstream, Several

‘papers have a period describing the results up until about a

year.ago;

We alsc had an opportunity of looking at the
water, the water quality, the plankton, both the phyto and
zoopiankton, the benthésa including a very small bénthic
orgénism, or wornms, as well as the 40 species of fishes which
live in the area, some of which are resident and others which,
of course, are migratory, with adeqﬁate financing., This is

the best study, in ny opinion, that has ever been done. - The

.indication is that that vexy extensive heated plume has not

affected the migration of the American shad or all other
apadromous fishes in the sense that there has been any diminu-

tion due.to the heated water.

We have had several year classes come back. There
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mil~4 3 5 are difficulties which are involved in gétting good base line
‘ 2 studies because of the fluctuaticns in your classes among
i .
s || fishes.
‘ & | our studies on the lower Delaware,
B {. Salem plént, were bequn in 1968. That plant may go into
8 operation in 1973 or v74. We will be studying that plant site
7 for another 10 yeérs under directions from the Delaware River
& Basin Commission. all plants of the magnitude of the
e Salem plant,incluées two 1100 megawatt units, should, in my
0 opinion, be studiéd for a ccmparéble period of time.. I'am
23 cerﬁain this is ﬁot going to reach the proportions of the arga
92 that we have péséed throughf I do thinkAthat Wé are
‘ _ o3 probably just at the beginning of real signifi’cané ionéfterm
i 14 studies with regérd to tﬁe envifonment in
End 12 a5 relation to nuclear plapts.
16
17
18
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CHAIRMAN JENSCH: I appreciate your statement. Do

e

g@u‘think tﬁe study undertaken is a gocd one. I would like to
*ébmé back tg my question,if I may, o getting a pool that you

définitely know what you are talking about. I presume you have
some difficulty maintaining an identity with them because they

may ‘look allke or ycu have seen one and you have seen them all

$gor somethlng like that. You need a pretty good tagging program

"to"kind of know that you ave talking about the same one you

looked at some time ago.
1 have particular reference to the thermal block

I situation you referred and indicated you did not think it would

e ——c

{ be a factor. If you don't know how many want to go up ;- how
i do you know how many are blocked off? .

DR. RANEY: We do know how many want to go up because

i

we attack them at the mouth of the viver.
| CHAIRMAN JENSCH: Every one?

E »i—f | DR. RANEY: Every one that we catch. fou can't, in
P_§<§ive; 1ike the Connecticut whexe the passage at Holyoke,

?160 miles upstream, is in the order of 60,000 fish. '~ You can't
 catch everyone of them in or near the mouth of the rivér.
Assumptions are that those which are taken in the glll nets are
a*fandom sample of the poPﬁlation. The evidence from.these
tagglnga, as well as the sonic tagging indicates that once a
shad - 1n the Connecticut River has become osmodlcally ad;usted,

has gone from the salt water to the fresh water stage, they go
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fight up thrbugh the heated plume or under the heated plume and
. i ’ci"'iravel at a rate» of approximately 20 miles a day until they get
p to Holyoke, except for a group which stop and‘spawn at the

. 3 EnfieldA Dam or rapids. This is the way you have to handle theve _

e

S

fish, which iuéidentélly, sir, we do recognize° We only recogni;

L

‘the individual if they are tagged. We have done that.

&

Thiz gives me confidence in my statement that the plule
i

7 .

g at Indian Point and the possxble interactions of other plumes
Q&geithar on the Hudson River or other rivers. We ars not going to
g@“fbe:able to interfere substantially with the remarkable sex

zoxs

; drive that is exhibited by anadromous fishes.

CHAIRMEN JENSCH: At the present time it is based

entirely on opinions, is it not? |
DR. RANEY: No, sir, it is not based on opinion. It is’

based on our observa%lons in a plune that is much nore exten31vn

¢ oo w9 - :
& (%] 8] '
R — e
By ey o= oy L T e e

8

- than any combination of ptumes that I can envision ln tne
ﬂ?,‘AIndian Point area. It is based upon observatlons of the very
" }saﬁe species of fishes which occuxr in the Hudson. It is based
5 'upon seven years of solid studies.

o0 CHAIRMAN JENSCH: As related to those fish whiqh you

‘were able to tag and trace, is that correct?
| DR. RANEY: That is correct, sir.
| CHAIRMAN JEﬁSCHa You saﬁ that you think you ﬁaqged
ia'representative sampie_ How did you deterﬁine whether it was
-a representative sample? Is that size, age, color,'éource?

DEk. RANEY: No.
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CHATRMAN JENSCH: wWhat factors?

DR. RANEY: We assume that our sample is

E representative that appearéd from our catches in relation to the
catches made by other commeicial fishermen fishing both above

and below. It varied somewhat in the direction than ours did.

tires

Fishes dongt migrate at one time. They usually come in in-
schoolis. When you begin to catch them, oﬁher fishermen usually
catch ithem both upstream and downstream. We attempted to tag
fishes of all the sizes and age classes thai wera representative
You can't actually tell the age of them until youAlook at the
.scales. You can’t do this until some time lakter. You txy to
get a representation of the various sizes and assume that within
the sizes for maiesvfhat you have 3, 4 and 5 year old fish,

and from the females, 4, 5 and 6 year old fish; This can only
be confirmed at a later date when the scales are examined.

As we have done in ﬁhe Connecticut River, tag a sub-
stantial number, 3,000 or 4,000 fish, we feel that thnis is én
adeqﬁéﬁe sample.

CHAIRMAN JENSCH: If I understood your wordé, you
have looked at the commercial fishermen's catch and iooked at
“your catch ané tried to distinguish between the male and the

female. |

DR. RANEY: We can do that very easily, sir. We can
differentiate the sexes easily enough.

CHAIRMAN JENSCH: And then you say you did 3,000 or

P oo mirt
R CaAEs
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- 4@000 and it is representative. I wonder if there are not some |
. 2 'o’cher factors that should go into determining a represen tative
3 Y zanple rather than taklnm a look as to whether ?hey are male

. 4 'and female and locking at the J.:.sh:.ng boat next to w“xere you

&

are catching and say it lcoks all right and this is -
8 ﬁr?presentative because 3,000 cor ‘4,000 may be only:agportion of

7 3 or &4 million. I don't kaow.

e , | PR, RANEY: We know it isn't 3 ox 4 'mw‘.llion; These
& -I"xahes are tagged and recaugnt. We gz_é} tag returns on them and

0 !g make popula:i_lon estimates, so that we have an eatlmate of the

g

"populatlon that is run in the Comnecticut River in the last

32 | seven years. These population estinates are plus oz minug. z

)
&
e

| They are fairly good.

4 0 | ‘ - CHAIRMAN JENSCH: Your population es’cimate‘s"., again,

% gd bc.S’-"’d upon some tagging which you believe is- a repxeseng.a’n w%z
L :

18 55 s ple on the whole, and you don’t know what the’ vzhole is
il . :
¥ gaxcﬂp{: -

e e S

DR. RANEY: You can't £find out the whdlev".of! any

e
[

19 »oxaa\nism that lives in the water without draining’ everythlng
39 t‘h‘rough a small sieve. This isn't possible. So that we have to|j

21 :}‘u,s;e' these indirect methods. Statistically I belleve..;,‘ the methodﬁz

. 22 ‘a¥e sound.
29 Y CHAIRMAN JENSCH: Of course, _what I am trying to
’ 24 1 come back to is whether- or not if yeu reallj want to know about

al

g5 il .these tnlnas to put a chain across the river and open up the gate

ém’d flag them as they go through. and give them kind of a name

N




[

&

a

i}

4

5

16

57

g
2 r are going and you kind of wnow a little more about whether you

e

!_.

|
|

i

i go through it, it is all right. Mapy of them don't go through

“throuwgh it. I canfered that what you want to convey is, if they

of plume, is immaterial.

_ih_the Cennadticut RiVer, that they actually pass through heated -

5986

plate as they go up the river and you have a list cf where they

are getting a thermal block or not because your bherma? block

may be at the surfac@ and they swinm under a plume or nay go

it at all but underneath it. I am tzying to understand your
testimony 2as to>the extent of the thermal bhlockage.

DR. RANEY: Well, in my concept, if they move up the
river,'there is no block to the migration. That is whether they

go under the plume or through the plume or through some part

CHAIRMAN JENSCH: But the point is, we are trying %o
find out, if thev go chrough the plume, what happens. That is
the'whole abject of our 1nqu1ry. 1L they go around 1t, you can

forget there is a plume theve at all.

DR, RANEY° We have some evidence in the sonic tagging,

water.

CHAIRMAN JENSCH: How do you tell that?'

DR. RANEY: By following these tagged fish in the
hoat and keeping them located‘and stéying with them sevéral
JﬁaYS.-‘ ,
| CHAIRMAN JENSCH: Do you have a boat for each fish?

DR, RANEY: For each fish you tag, you foellow on

a -boat.
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CHAIRMAN JENSCH: And how do you watch him and

measure the temperature, whether he goes through the plume at

“the same time?

DE. RANEY: Well, we have measurements of the plume
at three different depths. We know where the fish is.
DR. GEYER: I think there is some confusion. You

are talking about sonic tags and a different type of tag which

is reported when the fish is caught, is that correct?

DR. RANEY: That is right, Dr. Geyer. In order to ge

population estimates, we «d a great many fish. We tagges as

many as we can, practically. But to get details of the movement
through the pluwe ox in any given area, we use a- sonlc ‘tag which

give off a beat which you can pick up the fish and locate h;m

in the water column. These experiments are ted Lous and it takes

a good many yesars to get good data. But for the Coﬁneqticut

'iankea plume, we do have good data and we know ﬁhat‘fiéhes

bBoth pass under the plume and through the plume.

CHAxRMAm JENSCH. mnd the ones that you have tagged

'unxough the plume you have found no problem about th@xr

upawnlng activity, is that rxght’ They return all llght and
they can be caught and eaten, is that correct?

DR. RANEY: These flshes on the way upsuream, sir, th

Amarican shad is on its spawnxng ground and it 1s at thls

timé‘that they are captured by commercial flshermen or sports

.fishermén and it is at this time that they are eltper,eaten er

I

oy

[
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eak 7 g || they are roe. | The eggs are eaten. We have recovered

3z

‘dead f{ishes bearing sonic tags because a certain proportion of

$ || any migrating fish dies after it spawns, as the oldzr fishes die
; 9 g _

‘ 4 |lon the way down. In some rivers, there is only one vear class
s || spawvns and the rest of them die on the way down because of

I R

@' unusual conditions in lower rivers, generally speaking, in ths

rivers of North Carolina or South where shad spawn only once.

-

i

g . n the north “hey may spawn three times.
i
® gl _ '~ There is no evidence whatsoever from a substantial
' 1 il amount of evidence gathered in the Connecticut River that any

harm is done to these fishes by passing through a plﬁme. No

=4

one, however, has actually seen a fish which has been tagged wit!

82 I
. g3 il'@ sonic tag spawn subsequently to my knowledge.
56 il CHAIRMAN JENSCH: What would be the number that you
i . .
B g would estimate to be applicable to the fish who were tagged

¢6 @i which went through the piume and spawned and returned to the
97 océ‘an?

DR. RANEY: I don't want to answexr that in an off-
hand manner. I would have to come back to the data.

CHAIRMAN JENSCH: Can you tell whether a fish which

- yoﬁ say some of them have gone thrcocugh the plume and go up

. 2
’?2 the river and spawned and died on the return trip, whether they
' ‘ 23 dies because they were within the natural cycle of death of
24

§ plume?

l spawning fish oi: whether they were dead from going through the
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we got the same type of life history behavior as the older fish
in the run. They are the ones that are at the end of their

=daYs.,:fo answey your question specifically, with regaxrd to

.Conneciicut, I cannot tell,

can‘t tell whether a fish ieturning from its spawning has died

within the spawning cycle or whether he was killed because

of too much heat from the plume? That would be true for every

river, would it not?

DR. RANEY: You ave talking about rivers where there
are plumes?

CHAIRMANZJEMSCHS Yes.

DR, RANEY¥: There are many, many rivers where there

are no plumes. The behavior is basically the same. The older

fish die off.

CHAIRMAN.JENSCH: The question is, you'can;t tell the
di fference whether the fish died from the natural.éyélé or
&ffected by the heat of the plume, can you?
DR. RANEY: Ho. |
| CHAIRMAN JENSCH: Thank you very much, Dr. Raney.
Any further questionsé |
MR. MACBETH: I have somé recross.

CHAIRMAN JENSCH: Proceed.

DR. RREY: Well, on rivers where there are no pluﬁes,

CEAIRMAN JENSCH: I suppose that is true for any. YOI
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LI MR. MACBETH: Can you give us the width of the

i

Connecticut River at the Connecticut Yankee plant?
3 DR. RANEY: Not accurately. One can make an esti-

4 mate. It is not very wide, put I couldn't throw a dollar AacCrossE

54 it.
& , CHAIRMAN JENSCH: The dollar doesn't go very far for
7 anybody any'more.

DR, RANEY: I think at the mouth of the out-£fall of

ey
v

the mouth of Salmon Creek, it is probably 2500 feet wide.

L

N .
10 f MR. MACBETH: Where does the plant sit in relation

g9 i to the channel?

2t e
et

12 DE. RANEY: The plant site vpstream. The effluent
‘ 3 g from the plant f£lows downstream t‘;nrough a long mouth and enters:
14 E the Connecticut River at a point about a mile below the plant.
38 % The channel is approximately mid~river as it is. The effluent
8 % comes in basically on the surface. It is fhe magnitude-of the
7 current,Atwo,-two and a half feet per - gecond. |
3 # MR. MACBETH: How many fish wgre sonically tagged?
w | DR, RANEY: In all the years?
26 ‘ MR. MACBETH: Yes.
29 DR, RANEY: I can't bring you up to date on it becauie
‘ 22 || they have been doing it‘_‘ the last few weeks, and I am not fami'liz}u'
23 with the number. I would~saj probably fewer than 100. -
. | 24 MR, MACBETH: How many were seén or Weie fzllen and
25 known to ge through the plume?

el
e irbimtes



mil-2

'

10

=B
exd

38

14
iz
6

17

2t
22

25

24

25

e

5991

DR, RANEY: I Ean”t answer that offhand. I would
have to go back to the data. T don't wanit to put a guess on
the record on this. We can furnish you the pubiished records.

MR. MACBETH: I would appreciate it if you would
furnish both the number tagged and the number that went through
the plume. | |

DR. RANEY: VYes,

MR. MACBETH: Were you sonic tagging only shad or
also herring and alewife?

DR. RANEY: Only shad,

MR, MACBETH: Are there any $triped bass that migratg
up the Connechticut River?

DR. RANEY: Very rarely. In the 15 years that
Holyoke has been opeiated, I have seen less than
a dozen striéed bass. However, I did mention yesterday that
two winters ago there was a cdncentration of striped bass
in the lower Connecticut. They were in thé area of the plume
and serﬁes as a basis for sport fishery. | |

MR. MACBETH: Were any of this very small number of
Striéed pbass completed in any of your studies on migration in
relétion to the plume?

DR. RANEY: Not in the Connecticut.

Actually there were not enough taken theie to

really do anything about it.

MR. MACBETH: You said the plume extended almost
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5992
across the rivex,. Wﬁat magnitude was that?

DR. RANEY: The delta T varies quite a lot, but
it is a much hotﬁer plume. He= v y (pcross the river than we

will have from Indian Point 2.

MR. MACBETH: On the other hand, it is coming in the

river in a different mannexr? po you know how far across the

river it extends?

DR. RANEY: To some extent on certain tides, it covet:

MR, MACBETH: 2nd it is flowing cut across the

surface?
DR. RANEY: Yes.

MR. MACBETH: On +he Hudson you said there was no

ovidence of any block of the chad at the present time. What

studies have Leen made in the Hudison on shad in relation to

plumeé?

DR, RANEY: The evidence that I am referring to

is‘the'evideﬁce from my own experience where I have seen. small

-shad and found in the upstream areas at a very small size
where one could infer that they had been spawned

iocally. Th;__has been, after 2 passage up the Hudson River,

es that an adult shad would

at a‘stage

various fluctuations in temperatuxr

encounter On this trip. These studies to which I am

referring are the ones that were dane from‘49 to roughly

1954, However, subquuoptly the state of New York alsc has dd

1~ e

ne
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gimilar studies., So that at the present time I am told that

there are young shad as faxr upstream as Coxsachie, for example.

MR. MACBETH: Are these studies essentially relative |

estimates of population?

DR. RANEY: Well; in some cases yag.could not really
call them that. It is an attempt to get an estimate of the
rélative success of a year class. The techniques basically are
to wade out shoulder deep with a 20-foot bag and put the thing

down, pull it roward shore and count the number of fishes

which are taken, and start downstream, run the high tide upstregw

do this under comparable conditions and do it over and over and

cver again each week. cuch studies give a relative egtimate

of the success of a year class.

MR. MACBETH: Is it your opinion that such
studies give an accurate interpretation of the accuiate esti-
maﬁé of the population?

DR. RANEY: It is an estimate of the poPﬁlation.
You see, when you ralk about an estimate, you are estimating
and Qou are geoing to have obviously some range.

MR.‘MACBETﬂs Would it be falx to characterize it
as a rough and ready estimate?

DR. RANEY:; I think it is a way of getting a rough -

. estimate.

MR. MACBETH: As I understand i+, these studies do

not focus on the relation of the plume to the migration habits?
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DR. RANEY: They were basically done before the plant
was buidt.
3 B MR, MACBETH: You did‘not mention‘stgiped bass on
the few instances on the fludson. .Haﬁe studies of striped
5 {l bass on the Hudson in relation to plumes been undertaken?
8 ' DR. RANEY: HNot to my knowledge.
70 - MR. MACBETH: You next discussed the Delaware, There
8 Ul you 'said there were many plants, but the plumes did not extend
2 I pore than a third a way across the river.
0 DR. RANEY: Not more than a third.

End 14 Lk
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MR. MACBETH: How do these plants sit in relation
to the channel?

DR. RANEY: 'he plants are located on shore. Most
of them have a surface discharge. The channel varies somewhat
but it’s a dredgéd channel. For the most part it's midstream.

I am talking now about the distance from Delaware

J
 Memorial Bridge or Wilmington, upstream to a point just north

. of Philadelphia.

MR. MACBETH: Do sqriped bass migraté up the
Delaware? |

DR. RANEY: Yes.

: MRf’MACBBTH: In large nuwbers?

DR. RANEY: In'somefgears.

MR. MACBETH: ilow 5%#e thé years been raecently?

DE. RANEY: Your.dlass of 1969 in the Delaware was
a surprisingly larger élass. We found this oﬁt the past
winter when these fishes, in late winter, ‘when these fishes
moved out and moved up along the Jersey 00$st and were caught
in great numbers in the vicinity of the mouth of the Mullica
River.

MR. MACBETH: You described the situation with
the shad in the De;aware in which they suffered aﬁ oxygen
block. |

DR. RANEY: The rivéx actually suffered the

block.
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MR. MACBETH: Is it predictable what the reactions
of fish species would be when they meet a Eléck, either of
OXygen ovw temperatureé'

DR. RANE¥: I diséussed the matter of temperature
vesterday. The fish will either do nothing; it will be
attracted, our be regelléda,

MR. MACBETH: I guess that coverg all possibilitiss

DR. RANEY: Basically the same fhing is true when

a fish reaches an area where the oxygen maybe limiting for it.

spring, the oxygen stays fairly high. We had an early spring
run, which is about equivalent to the run which cccurred in
1963.

So it's also a very good run. In our tagging
experiments done in the Salem area, which iz located about
50 miles below the point where the oxygen block develops, we
hawve found over several years that the shad which move.up
into the Delaware late in the seascon, at which time the
oxycen is lower than three parts per.miilion, will éo up,
rill around in the area whexe the oxygen is low, move back
downstreanm, pick‘up a good supply of well—bxygenated watery
which ccmes cut of the Cheasdpeake-Delaware Canal, move
westward through this canal and then wove up ﬁhé'Suéquehanna
River some nine miles and sbawn;below the dam.

This is the evidence that can be effected by

dq}
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oxygen blocks. I think it’s probably some of the better
evidence that is in existence. |

.MR, MACBETH:_ is that pattern of £f£ish behavior'm~
would that pattern of fish benhavior clearly havé been predic-
table befére it was observea? . | |

DR. RANEY: I think so, sii, on the basis of
principle. Yoﬁ can piedict thét if a fish can be caught where
a river was blockedAby oxygen, ﬁhat it w§uld turn around-'
and get out of there. This is what I would have said ten
vears ago.

Since that time we have been doing experimental
work on the effects of varicus lgvals cf oxygen on.fiéheso
These experiments confirm what we find in the field as far as
this is concernéd for the American shad, alewife, blueback
herring, which are a relatively sensitive fish as far as
oxygen is Eoncerned; |

They will turnvaréund'and get out of areas where :
the oxygen is threé parts per million or less.

Howeve%, the.catfishes that live in the same area
are undeterred by this. They.can live in &ater with oxygen
values of»less.than one part ?er million. Here again you have
tremendous variaiions with species. |

MR. MACBETH: Let me turn to the last matters
you checked out, the preference of the fish for the plumeAin

the winter. How long would it take a fish starting at the
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g g edge to move down the .ilwdegree area?
. 2 Eg DR. RANEY: I could ass;ume if conditions:were
§ % ideal and the same as our experimental conditions, they could
‘ 4 é; do this in basicalig,r a matter of four or five hovrs. They
8 a ‘ Iﬁight move much more rapidly than that. e haveLno knowledge
& f’% —- we can't confirm this by'observations' in the field or
7 hj haw}é not been abie to do it as yet.
8 MR. MACBETH: What would happen to the fish if they
e i found the ten to eleven degrees isothermal apparently c:owded
0 with £ish?
it DR. ﬁANEY: There would be competition among the
82 fish for that particulax spéce. As you move from the hotter
. 13 spot, you would get fewer and fewer fishes.
" MR. MACBETH: Would yocu have, say, at nine‘ degrees
B .Amore £ish than you would in ‘the river ambient?
16 DR, RANEY: Yes, gir. ‘This is in the winter?
wil ' MR. MACBETH: Yes. |
8 ' BR. RANEY: Yes.
19 R. MACBETH: And that would continue slipping
20 down the gradient until you reached the ambient, is that
29 - co¥rect? .
| ‘ ez | " DpR. RANEY: In a rough way , yes. We have no
23 good obsexvations on this, except we khow ._thaf the hottest
‘ 24 parts of the plumes near existing fossil_fuel plants on easterxn
25 ‘é North American rivers ave places where & great many £ish
|-
I
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concentrate in various hot parts of the plume in the winter.

MR. MACBETH: Do you have observations or

-knowledge of how rapidly the number ¢f fish in a heavy

wintering area would decrease the gradient from ten or 2leven
degrees to ambient -~

DR. RANEY: No, sir.
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§ MR, MACBETH: Mr. Chairman, could we have a five or
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ren minuté recess at this point so we can look over our notes

&3

on Dr. Raney's testimony on redirect?

. | 4 We might have a few more questions. We would like
5 i to be able to wrap this up now, If we could have that time

6 i and 1§ak at the notes, it would be helpful.

7 ' CHAIRMAN JENSCH: What else do we have after Drx.

8 Raney?

20 _ MR. SACK: The next item on the agenda ‘would be the

| cross-examination of Dr. Lauer on the entrainment of organisms

11 g other than fish.

After that we have some cross-axamination on chlorine

‘ - 13 ﬁ CHAiRMAN JENSCH: We would be able to clean those
28 & two up this afternoon, I take it.
0% JP MR. MACBETH: Yes.
15 ﬂ " MR, SACK: .Isvthat the end of us, Mr. Macbeth?
17 MR; MACBETH: Yes,
18 CHAIRMANZJENSCH: That completes what we can do
19 || at this'session, is that correct?
25 MR, MACBETH: Yes.
29 CHAIRMAN JENSCH: Let us recess, to reconvene in thig
4 23 room at 11:50. |
‘ 23 (Recess.)

CHAIRMAN JENSCH: Please come to oxrder.

Are we ready to proceed with further interrogation?

RS-
[+ &n
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MR, MACBETH: Yes,

CHAIRMAN JENSCH: Will you proéeed,~please,

MR, MACBETH: I have a few questians;

Dr. Raney, could you describe the discharge at Connec
icut Yankee a little more fully? In‘particular, the way in
which the water coming out of the dizcharge canal meets the rive
water.

DR. RANEY: It is a surface discharge. As I recall,
it is maybe eight oxr ten feet deep &:c the point wliere it
meets the river. It meets the river alwmost a right angles.

MR; MACBETH: In other words, there are no submerged
discharge ports at the Connecticut Yankee plant?

DR, RANEV: No, sir, there are not.

MR. MACBETH: And the hot water essehtially wouid
£low out across the surface of the Connecticut River?

DR. RANEY: YesﬁAIt is not a jet dischaxge,.
Basically in the summer; at least the heat wbuld be mostly
on.the surface.

MR. MACBETH: Do you have any idea of how deep it
would'bé? |

DR. RANEY: The plume has been studied and has been
puklished upon by‘ﬁilliam Boyd, It appeared as a bulietin in

the Essex Maripn Laboratory and is available from him., I don't

v

‘nhappen to have it available.

MR, MACBETH: Would the sonically tagged shad,

o -

v
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‘provide the track of where thay went through the plume?
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whiéh’went through the heated plume, do you kndw what“pért of
the plume they went through?

DR. RANEY: The data are fairly precise. The pathwa3

the tracks before me of the various shad that were tracked,
1" can't ansver that,

MR, MACBETH: When you give it to us, could you

DR. RANEY:  Yes" I can provide the written docu-
ments which have been made available, both publiéhed and in thel|
reportsg

MR, MACBETH: Thank you.

Do you have any knowledge of a situation in which
the>channel of a river has been heated at all, and the
relatidn’of a situation of that sort to migration pétterns of
fish?

DR. RANEY: Yes, sir,

MR, MACBETH: What experience is‘that?

DR. RANEY: Wél;, the experience at tﬁe Hanford
plant on the Columbia'River. |

MR. MACBETH: Which fish were migratiné there?

DR. RANEY: These are steclhead trout and several
species of Pacific salmon. | | |

MR, MACBETH: Any,of'ﬁha fish that we have been

primarily discussing here, shad?
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DR. RANEY: To the best of my knowledge, shad did
not get that far. I would have to check this., There have
been extensive studies done, however, on this plume, and there
is considerable literétuie,availaﬁleﬁ

»

MR, MACBETH: Do you know whether they are-either:ai
wife, blueback herring, or striped bass? | N

BR. RANEY: They did not occur in the7COIUmbiav
neither the alewife or thé.blugback herring.

MR, MACUBETH: And the striped bass?

DR. RANEY: The striped bass is found occasionally
nea; the mouth of the Columbia. It is not abundant there.

MR, MACBETH: Do you know of any other situations
in which the channel has been heated? That is
particularly any studies of the velationship between the heated
chgnnel and the migrétion patterns of fish,

Dﬁ. RANEY: I can't think of any offhand. Some of
the effluents which are plaﬁned to use diffusers, I am under
thé impressicn that some of them in the TVA system do ﬁse Gif-
fusers:which ge cut into the channel. The Watts City Plan,
on the upper Mississippi is going to use i diffuser amd such
ti&e as they outfit another system -- but to my knowledge,

I don‘t know of any out-fall ox effiuent entering‘the channel
in the East.

MR. MACBETH: The salmon and steelhead, do they

migrate in the channel?

=)

=]
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DR. RANEY: They migxate on the shore,

MR, MA,CBETH: On the shore?

DR, RANEY: Yes, It was certainly wiée sf the
biologist who made the original reccommendation to put the out-
fall in the channel in that case of the Hanford plant,

MR, MACBETH: That concludes my recrxoss,

CHAIRMAN JENSCH: 1Is there any further examination
of Dr. Raney?

If not, thank yvou, Dr. Ragey, You are éicused,

(Witness temporarily excused.)

CHAiRMAN JENSCH: W¥ho is the‘next“witness foxr the
other two subjects?

MR, SACK: Mr. Chairman, before we leave the
gquestion of thermal discharge for a second, T was wondering
if we can get a statement of Mr. Macbeth when the additional
testimony he has suggested would be available.

MR. MACBETH: My positicn on this, Mr. Chairman, has
been'that it would be best to wait until we had the final
statemeﬁt from the'Séaff. There are different topiecs and
different emphases brought up in each round of the teétimonf
that is presented. It would seem to me tc be most fruitful
to put ‘in our testimony so they could answer whatever was
presenﬁed by the Applicant at this point, but also bf the Staff

in a final statement. We could do it before that. I have a

feeling that it is likely to mean that there will be some
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- Now we have completed the cros s-examination in advance of the
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iésues héfe and there that will have to be pﬁt in by another
round of testimony, I think that locking at the hearing,
%hé probable hearing schedules, it will maké mbfe sense to do
it as it meets the issues in the final statement,

MR. SACK: I think the issues have been defined
by the contentions, If the final‘statemenﬁ shouldfraise some
¢empletely(unforeseen aspect that relates to this contentioh,
then maybe additional testimony would be permissible at that
time, But I don't believé that is a reason to hoidvup everythiry
6n this question where Applicant's caée is complete. Inter-

venors have had access to our documents for many, many months.

Intervenoxrs' testimony, I +thinlk the Board has already been
very generous to the Intervenors.

CHAIRMAN JENSCH: “That hasn’t been the bésis of any
Board acition to either the Applicant ér the Staff or the
Intervenors at all., The decision made by the Board has been
in an effort not only to expedite'tﬁe proceedings, but fo av&id

duplicative presentations. I infer from the Hudson River

Fishermens Association that they probably could bring in somethi

now, but they reserve the right to supplement Qhen the.Staff
position is made knownn

{t is customary in these proceedlngs, and llxustratec
certé:nly on radiological safety matters, that the Staff

position is made known before~the parties cqmplete‘the hearing.

g

ng
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We are vey consistent in that regard.

There is a proposal for a rule now that the Staff
position will not be made known until the final impact
statement is out. The Boards are.encouraged}to go ahead
and examine thcose matters éresumably that will not igvolve
duplicative presentations as can be anticipated at the time,
g T think any person who has such a position in the proceeding
as the Stéff, having_theqppﬂrtunity to exprees a view, is
of great assistance to the proceeding, and parties® positicns
can finally be determined when the Staff has

asserted their position.

for instance, the Staff should take a position on a

certain matter that the Intervenors would otherwise have

presented. The Intervenérs nay well be inclined to say, while
the ‘Staff has urged that opinion, they won't articulate, They
did;  They might withhold presentation.

It seems to me we are going to get into a lot of

duplicative presentation unless we know poth what the Staff

and -the Applicant propose‘to be done here. The Staff waits

for Applicant®s position. As far as we can, I suppocse vwe

F should interrogate to the extent we can.

We are going to get to a lot of wasted motions and

complaints and reports of delay and anxiety to expedite

when the parties do duplicate'their inquiry and presentations.

ng to have some.

in this transitional state, we are goi
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duplication in any event,

MR. MACBETH: I frankly feel, Mr. Chairman, the
geﬁerosity to é large extent has beeﬁ onthe side of the
Intervenors., I think we could reasonably ask 0 wait to
begin the_cross-e#amination until the Staff position was ready.
We have éona ahead to try tc expedite this on issues where the
Applicant felt his case Was fully prepared and was ready to
step fcfwat&. We have goné fcfward with our cross-examination
on thcse»topics and working on stipulations. I think that the
sensible thing is to really wait until we have the final
statement before us and then focus our contentions against.
that, and the Applicant can focus his againet that, We can
proceed in an ultimately more rapidly focused matter,

CHAIRMAN JENSCH: Is thers any statement of any

- kind that you could submit even though the Staff final state-

ment is ﬁot out?

\ MR. MACBETH: We could take the testimony that was
présented on ﬁhe Sth of April and the affidavit that was pre-
sented in May and make those fullér and deal with a handful
of‘issues that came up in the draft statement that was presehted
after.that and the testimony which the Applicant presented at
that time and has presented since then,

It means reworking to make it a full and coherent -

© gtatement. It is already that testimony -~ it is the testimony

that runs 60 or 70 pages. I really wonder how much is going
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|- to be gained by doing that before the final statement is out.,

CHAIRMAN JENSCH: Give the Applicant what you can
give them. It might furn ocut to be that it will eliminate sowme
duplicative presentation. vait doesn‘t, however, we won't
expect to hear any word from the Applicant #nat it looks like
the“Intervenor is going 6ver the éame subjectlagain. It may be
&oihg it in part as a necessary consequence in trying tov
initiatéréomething in the beginning without the complete data
before the Intervenor at the tinme, |

MR, SACK: If the Intervenor submits additional
evideﬁce.before the final statement is out, we agree that they
could then §ubmit additional evidence on any new unforeseen
mattefs that arise in the final statement. I would not think
it would'be duplicate. This would be additional,

CHAIRMAN JENSCH: It is new and unforeseen and it.ma
be anticipated somewhat in part and credible to make a fine |
distinctioh between what is anticipated and that which they
know now, I think if you can supply data or ine sone
indication as to what you intehd fo present to such witnesses,
it'may'be helpful to éli parties, if you can. |

MR. MACBETH: I will do the best we can,

i

*%
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rules, to provide that the Staff's position will not be

- presented until the final detailed statement is made available
. presenting its case on environmental matters.

Commission's present regul aticns and the thrust of all the

~ Board's actlans to date has been to encourage the partles to

e e

 presented.

benefit of a great deal of information from us.

by Dr. Raney today could have been made available to the

‘was the intervencor's case which ‘presumably included all

matters of concern on April 5th. I believe, sir, that with the

6009

MR. TROSTEN: The Commission has amended its

to the public. Howaver, this will not preclude Applicant from

It seems to me, sir, that  the thrust of the

proceed with as much of the hearing on the full- term full~
power license as can possibly bes accomplished withaut duplica-

tion, egir, after the final detaiied statement has been

This is what we have been trying to accomplish

with the Intervenors here. But the Intervenors have . had the

Discovery has been going on in a very £free and
bpen manner. The intervenors have been able to meet with

consultants of the BApplicant. All of the information presented
intervenors through the processg of discovery.

We were lntendlng o have a heazlng on an interim

11cense starting in eafly Aprll. We received what we thought

benefit of all this.information, including all the information
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J in the draft detailed statement, that the Intervenors certainly
2 are in a position now to come forward with their entire case.
3 s Mr. Sack has pointed out, oflcoﬁrse, if there
4 was something completely unforeseen in the final detailed
5 statement, then the parties and the Board will have to look at
& that. Everything is preta; far alonq.
7R | The Staff is going to have its ﬁinal statement
e out, we hope, very soon. I would hope that the Intervenors
s coﬁld therefore make their case known to us‘in its entirety :-
LY w . now. |
21 | ;" .CHAIRMAN JENSCH: Very we%lo Let us proceed.
52 . MR. SACK: The next w on the agenda is
23 enﬁlalﬁment of oxrganismns other than fish. I believe we
54 should begin with Mr. Macbeth stating the contenﬂlon. o
18 ! MR. MACBETH: The contention, as we have worked
8 | out té the satisfaction of both parties last night, ieads as
17 follows:s |
i | - At»ambiéﬁt summer temperatures a significant
19 pumber of gammarus and neonysis entrained to the condenser
a0 system will be killed by the combined effects of chlorination,
21 1oss of dissolved oxygen, turbulense, pressure changes,
22 | © and increased temperature.
29 'MR. SACK: Dr. Lauerlis ready to be cross;
24 “ examined on his testimony 6f April 5th. Dr. Lauer has been
23 previously sworn, éné need not be sworn again.

R
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CHAIRMAN JENSCH: Proceed.
Whereupon, < |
G. LAUER
resumed the witness stand and, having been previously. duly
sworn, was examined and testified as follows:
CROSS-EXAMINATION

MR. MACBETH: Dr. Lauer, let's begin with a

guick question:

‘On Table 13 on page 38 of the testimony, you have

a note saying percent survival and exposure, and you have
an astefisk of the percent of survival, and it says,
"Numbers in éarenthesis indicates
number of experiments dcne."
I was unable to find the parenthesis on the»page.
Should there be paventhesis soﬁewhexe there?
- DR. LAUER: I think you are right. That is
a note that was put on there with the intentioh of putting in
the number of experiments that were included for each one of
%hosé numbers, and inadvertently the parentheses were not put
in. |
MR. MACBETH: Could we have the number’ of experi-
ments for eééh of these situations? |
DR. LAUER: I will have to get th@se fgr you.
I donﬁt-have that information here.

MR. MACBETH: You state, at the bottom of page 37

AN
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and going over to page 43, skipping the tables in between,

that the percent of fammarus and neomysis in the samples of di
charge canal from Unit 1 and from the far end 6f the dispharge
canal near the'discharge ports to the river, wérev’ virtually
idehtical to the perceﬁt found in the intake samples.

r‘hese reflect the percentage figures that
appear on Table 15, I assume, ten observations of 77 percent
survival of the intake; 80 and 81 of the discharge. |

Do vou draw the conclusion from those figures
thaf passage through the condenéer tubes in fact inéreases
the survival of neomysis?

DR. LAUER: No, I do not.

That is not a very great difference in any‘case.
Those kinds ﬁf differences appear just because of the
variability of the data a@ong the replicus experiments.

MR. MACBETH; Could you explaih the experimént‘
in particular? How do you contrbl it to be sure “that £he
samples that you are chklng up in the discharge ranal
are in xact ones that have -gone dlrectly through the condensey
tubes?

DR. LAUER: There is no way of doing this
directly with these kinds of organisms. It would have to
involve kind of a marking procedure to ensure that these have
come through the condensers.

. However , the water is transporting through the

ud




@ .

-

10

L}

2

®
]

?system at quite a good velocity. We catch these things by the
- fact that they are moving with the water into nets. The
‘process of the water moving down the diSCharge canal, that

.
: lSo

‘nets. I think the presumption can be made quite strongly

‘that the majority of these are coming into the plant and the

"than would be the case if they were in transit through the

" they would have the longer temperature exposure, then you

this were a stressful temperature.

"be absolutely certain that anyone gammarus that we lcok at has

6013

If the water were not carrying them, they would noi]

tend to be carried into the nets and concentrated intc the

intake water coming through the plant:and going éhrough the
dischargé canai,

it's also'possible that there are organisms that
do live constantiy in the discharge canal, in which case they

would, of course, be exposed to longer temperature expcsures

cooling water.

Whichever the case may be, and in the latter case
might expect this would have a more severe affect on them if
Whichever that case might be, the percent survival

in those samples in the nets taken from those two locations

-- pr actually three locations, are very similar. We can’t

been through the condenser systen.

MR. WMACBETH: Would you expect to find a
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- difference in the reaction of gammarus or necmysis which was
.expcsed o a rapid increase in temperature, as opposed to one

blthat had gradually acclimated to higher temperatures?

DR. LAUER: In a general sense, yes; but

it very much depends on the amount of temperature change rela~=

"tive to the ambient that they have been acclimated to.

In order to look at that directly, we have been,
along with these intake and discharge canal étudies, been
doing experiments in the laboratory with crganisﬁs
collected both from the intake and the diséharge canals, and
organisme coilected from the river, vherein the organisms
are exposed to an instantaneous increase to a variety of
temperature. increases.

Alsc for a,véiiety of times of exposure to those
temperature increases, whereupon once through_that period of
exposure they are —- some of tﬁem we have dropped immediately
back to an ambient temﬁeraﬁure'as if there would be an

instantaneous reduction from the delta-T down to ambient.

Others we have held and brought down in temperature . gradually!

back down to the ambient as would be more closely approxi-
mated by the organisms going through a plume.

MR, MACBETH: I will come back to the experiments
tater. I want to work with the discharge situation.‘

The experiments at the discharge canal were done

at delta-T of 5.4 to 9 degrees. Does t+hat mean when you cite
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that figure, were some of them done at 5.4 and some at 9?
What does that range meén? | B

DR. &LAUER: That is.a rangé of delta-~T
that existed among the ten observations.

MR. MACBETH: iﬁ other words, one delta-T for each
of the different --

DR. LAUER: The plant operations vary from time to
time and place. lWe studied what it is doiné. |

wWhat this means is that inj?hose ten studies,
among those ten studies, the deltanTlfiang;d from 5.4 ié 9.0.

MR. MACBETH: The normal delta~T that would be
expected when Indian Point 2 is operating is approximately
15 degrees; is that cbrfegt?

DR. LAUER: That is correct.

MR. MACBETH: Héve you done any experiments with
delta-T at 15 degrees?

| DR. LAUER: Ve have. We.have done experiments

at that level and beyondvto the point where we can deﬁérﬁine
stressful éffects, either shock or lethal effects.

MR. MACBETH: Pgrhaps it was an ambiguous question.

Have you done any eXperiments or tests in the dis~
charge canal as you have here on Tablé 15? You have ccmpared
survival of the intake and survival of fhe discharge. One

delta~T was at 15.

DR. LAUER: Not at those ambient temperatures.




20

21

&2

24

25

3 ST
N e e

ey e D oo
S e bt

e e S T A T 4 = R B A T2 ST

e v o
e tearmmron

6016

. These were the temperatures that existed at Unit 1 relative to

these ambient temperatures. We do have data at higher

" delta-T at cooler ambient temperature conditions than this.

' MR. MACBETH: But knowing which approximates --

" these are summer conditions, 75 and 777

Dk. LAUER: Yes.

MR. MACBETH: Knowing. that approximate summer
condition?

DR. LAUER: Not as far as intake and discharge
canal is concerned, no.

MR. MACBETH: When ycu remove the'gammérusAand the

neomyéis from the discharge canal, how long did you cbserve

.them?

DR.-LAUER: We obsere& them for variable periods
of timg° These particular experiments qﬁoted here, I think as
is indicated in the testimony, if my recollection is rigﬁt -
it-has been a while ;—'wexe observations made generally
within five minﬁtes to an hour after they were collected
from the Adischarge canal.

They were looked at as soon as possible

after collection in order to be sure that we were looking at

+the condition of the organisms as they came from the -canal

Wy

'rather.than to have storage time-ef"an effect.

At this stage of the game we didn't know how well

they could be kept in culture. We wanted to look at them
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‘ecanal, do they show any signs of abnormal behavior except for

experiments showed no defect I believe or quantifiéble dif-

‘taking place at the plant at the»time'these observations of

. on gammarus and neomysis at the intake and discharge -in the

summer conditions when chlorinization was taking place?

as soon as we could.

MR. MACBETH: Those taken out of the discharge

that percentage which did not survive at all?

DR. LAUER: No. The organisms represented in these

ference in behavior that would indicate a stressful condition.
It's quite obvious, when they are strasseﬁ, to the eye, when
they are under stressful conditions, to be able ;o'obsérﬁe
those thrOugg these laboratory experiments that you said you-
would ccﬁe £o.

- MR. MACBETH: Do you . know what chlorinization was|

gammarus and neomysis were made?

DR. LAUER: 'WQllq I knowlwhat the general-schedule
was at that particular time. To‘the best of my knowlédgeg
there was nc chlorination going on when £hese |
sampléé were taken from the intake and discharge.éanal, We
were trying to lock at the effects of heat here as distinct
from cﬁlbrinization.

MR. MACBETI: Have you done tests and experiments

DR. LAUER: Yes, we have. That is reported in the

other document having to do with chemical effects. It containsj
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| s g a table. This is my testimony of April.éﬁfﬁ.
‘ £ % It contains a table. I thought it did. I guess
| 8 @ it didn't inciude the table. I guess I just included the
. 4 gi results.
A & § We did do studies on neomysis and gammarus at ﬁimes
% when chlorinization was gcing on, through studving the intake
7 W and discharge canal. Agaip, this was based on immediate obseri-
& vations of these organiéms. The data did not show any signi-
9 ficant difference in survival between the intake and the
10 &ischargeo ‘We are continuing those studies, however.
iR ] - MR,~MACBETH: ‘Cduld you give us the survival -~-
2 what I would iike to do is get a table fhét would be comparatiye
‘ S o Table 15 in the testimony.
4 Can you tellfus, for those observations, when
- 18 there was chlcrinizatioﬁ going on, what the ambient range
1L was?
i7 - DR. LAUER: The ambient range of survi§al?
98 MR, MACKBETH; No, the ambient range of river
9 | water temperature.
20 " DR. LAUER: It was approximately the same as to
21 Table 15 to which you have been referring. Let me dig a
22 little bit and see if I have that infoxmation.
- 23 DR. GEYER: On page 9 you would find it, of the
‘ : 24 testimony on chemical disvchargeAs. It says ambign't temperature
25 of 70 degrees.
17 | % DR. LAUFR: Thank you.
i




>3

3

30 |

8%

1}

14

95

LE)

V7

B i

MR. MACBETH: geventy degrees?

DR. LAUER: Yes.

k)

MR, MACBETH: Somewhat lower than that without chlori;
nation?
DR. LAUER: Yes.

MR. MACBRETH: And the delta-T was 6 to 10. What was

ﬂﬁhe numbar of observations made?

mrrerae—"

-3

DR. TAUER: I think there were four, to the best of m

s rms EE eI

recollection.

MR. MACBETH: What was the survival of the intake?

o

nE. LAUER: I have to continue to look for that »’f

D e s

information. I +hink I will have to get that to you at a later

date because I don’t see it in the'foldér where itiéhculd be.
ﬁ I;wiIl'have to get that.
MR. MACBETH: Is that also-true for ﬁﬁe,éu:?ival of
{&fsahaxqe points 1 and 27
» DR. L&UER: That is correct, it wou1d ali-bé on
‘the same table. | L
MR.MACBETH: I would éppreciate haviné tﬁatw
Again, with chlorinatioﬁ, have you &one ény or made
*ény obsexvations where the ambient was above 70»vdeg:ées?

DR. LAUER: With respect to chlorination?

MR. MACBETH: Yes. .
| | . by
DR. LAUER: No, we haven't. We will be doing so =+f

the rivex temperaturé has not gotten that high yet this year. Qe
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hava gotten nere of a frequency of samplings of the general

d scrlptlon that are reporied here through this year. But the

r;ver temperatures are not that high ya2t partly due to all of

‘ s || the rain we have been having.

MR. MACBETH: And also you have done it on higher

d delta-T, i3 that correct?

8 j
. j DR, LAUER: With vespect to what?

5 | MR. MACBETE: With chlorination.

s DR. LAUER: With chlorination?

WR. MACBETH: Yes. |

DR. LADERs Yes.

o
st T em e e

MR, MACBE But you have it not in. combination

with the ambient? You resally can't get the comblnaclon of

o

1%

s e
i

‘the ambient. ' o ' -.' :

551 ‘ | Do you know what the flow rate through~th¢ qondanser
18 tube was at the time these 9hperlments weve done?’ |
if | DR, LAUER: The temper aturp or the chloanatlcn or both?-
0 MR MACBE&H: Both. |
99‘ DR. LAUER: I don‘t'havé that information right here
20 iwith'ﬁe. I sm sure it was varizble because the delta-T are
24 _Variable. "he flows vary as do the load capack ities on the
‘ 22 I ?laﬁte- We look at whatever is comlng’through at the time. I

23 | @M sure that that lniormatlon can be gathered together. I don't

MR. MACBETH: L2t me turn now to the thermal shock
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i experiments on gammarus. Couid you tell us first the number

&5

'0% observations that were involved in these_eXpeiiﬁents?

3 B DR. LAUER: There ave many, many cbservations that
,’?‘ ' 4 Hlgo into this, not ail of which produce meaningful data or, at
R : .

8 1éas£, data that is meaningful to produce because & lot of it
& :iévolves temperatures at which no discernable effect is

7 ,c?ncerned-at all. In general, what we have reported here in

8 #tﬁe testimony tepresente& in various of the tables and figuzas
@ ;a;e 6n1y those data at‘which we did see some kind of an effect

0 i on survival. We were looking to find out and to define what

the stressful - temperaturea were more than we were to determine

AT £ % e M TR LS A LS

-what +hey were not.

T e e T T T

S0, therefore, rhere is a lot of data that is not
14 ;rnpresented here. ¥We sxmply gave the data here that is

86 ‘relatlve to a stressful effect that was measured.

£% %”‘f' a " fn some mannery -= I haven't bothered to count these
37 .'ﬁﬁ. The data that exists for each of the lines,.for gxample,

18 on ‘Figure 8, to give a fair indication of the number of experi-

rw

gg menus that were 1nvolved at the various temperaturefranqes to
70 || datermine percent survival. That is relative to amblent
2y || temperatures.
‘ | 22 ‘- . 'fhis kind of information is contained in Figures 8
23 it and %, IAs a kind of summary bit of information of ihe most
' ‘ " pa Il important and partinent type of z.nfomnatlon, there is a whole
25 _raft of data of the fype I just descrlbed that would not have

added anything really to the con&lusions and 80 were not include
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herea.

MR. MACBETH: Taking then the table of the bottom of
Figure 8, does that indicate that there were five observations
‘made in the ambient of 45 degrees, or five batches of observa-

tions?

.cates -- that would be approximately right. There may have been

some additional experiments done at lower delta-T that are not

,the 160 perceht survival. So, again, we only reportéd thosé

e

that got to be within the stressful range as far as these figures

il are concerned. Aall the rest would fall on that vertical or&iﬁate
it and wouidn't show up as far as survival is concerned.

{ - MR, MACBETH: I had a little trouble running a line
out, a'paxallel percent survival liné. It seems to indicate to

ne that a degree range of, say, Irom about 45 to 47, you move

agcurate?

DR. LAUER: That is right. Once a stressful tempera-
;ﬁure is approached, there is a vexry narrow range beyond which
.y0u'get a vaiy significant 2ffect in terms of survival.
| Mﬁé MACEETH: In the testimony you talked about
‘these as_survival figures. You have been talking now about
stfessful range. s there a range of temperature below this

| gurvival point at which stress on the organisms is visible?

DR. LAUER: Well, it indicates ~- let's see. It imdify

included here becavse they would have all failen down the line of

E
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DR. LAUER: Yes. Generally, on the order of two to
three degrees less than what ymﬁ begin to see to cause increased

mortalities. You would begin to see obvious signs of distress

i on the parts of the crganisms.

MR. MACBETH: ~ That would mean that at sn ambient:

temperature of 78 degrees, you begin to see stress on the organi$ms !

at about 15 degrees delta-T, is that correct?

DR. LAUER: That is right. Whea the amﬁients are
that hiqh"@nd if there were to be a full 15 ﬂegfee delta~-T, you
wuﬁld begin to see some évidenCes based on their behavior of
st:ess,;éhat isicorrect,

MR. MACBETH: When you did these experiments on
thermal. shock, were ﬁhey sélaly'related to the effective
thEImal.increase, or were you also adding any an@.pther faators
guch as loss of disolved oxygen or chlorination, pressure
changes?

- DR. LAUER: Well, in these earlier experimﬁnts, any
loss of dlssolve& oxygen +hat would have occurred du'a to the

temperature rise would have been present with the alfference

S din change of temperature with the delta-T. We made . nOnmove to

maxntaln oyyqen ievels at a constant rate raiative to thv
experimental time. S0, any oxygen 1oases that would have
oéc#tﬁe& did oécur. |

As far as chlorination is concerned, theSe-results do

not inciude the presence of chlorine to the best of our knowledag:
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8 % We use river water for these. But we did not take water that
2 % we knew ﬁo have been chlorinated as far as what is reported in
2 §§ these tables and [figures.
8 % MR. MACBETH: 2And pressure changes?
g'ﬁ DR. LAUER: That iﬁlcorrect,'pressure as well. We
o ﬂ'are not attempiing to'do it.
g g MR. MACBETH: There was no pressure, is that what you
g || 2%e saying? _' ) ’ %
o DR, LAUER: I wouldn't say RO pressure. There is no %
50 apéiied pressuxe? ‘ ﬁ é
0 MR. MACBETH: No purpogefui change of pressure over
.2 ‘tbeAperioé?
12 DR. LAUER: - No, there wasn't.
0 | MR, MACBETH: And turbulence of the water?
aé DR. LAUER: No,‘hhere was no attempt made to simulate
16 -any‘?ncrease in turbulence. |
o7 MR. MACBETH# The gxperiments reported here apply to
‘0 gammarus. Have you done similar experiments onkneomysis and
o ‘rapid thermal increases? |
; DR. LAUER: We haven't been able to do anything of
20 »
21 subptance yet on neomysis. At the time we were §oing to attempt
;2 ’te'db this sort of study on necmysis, they disappeared from the
23 “Indian Peoint plant site because, presgmably, thé fresh water floys
gé increased in the salinity.and the front mcvedvdawnstream. So farp
o5 Q as of this year, they haven't come back yet. The way the raing
E
|
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‘they exigt in, in order to get this kind of information. We can
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keep coning, they may never come back this summer. But we do

cone to the plant, I think vwe are going to have to go down and

find out where they axe and collect them, along with the water

get the laboratory information this way if they don’t come within
proxinity of the plant this year. Then we are not going to get the’
intake discharge studies. We have seen two specimens of

neomysis this year im total in our sampling.
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wmil-1 § » MR, MACBETH: Is the salt water intrusion generally

R

present inthe area of Indlan Polnt at the time of high summer

ambient river temperatures?

& L5
memmsvm s aen

DR. LAUER: Weli, that is variable.

g | It frequently is“ It is very wmuch controlled by fresh water

& E flows,. This year is é gebd example of it, in the case vwhere

7 it ﬁas not yet started goming up in the vicinity of the plant.
& But in general, the zalt water intrusion into the viéinity of

] the plant tends to take place in the lattér part of the summer

10 months, July, August, and September. In the fall the rains

94 ceme and push itAback downsitream agzin. Then as things get.

’gg frozen up in.the winte;timg, it tends toéome back because of a
‘ 43 | reduction in fresh water flow at that time.

14 1 . MR. MACBETE: Aﬁnd the higher river ambient tempera-

1% tures, do they also fall in July, August, and September?

eé DR, LAUER: That's correct.
37 MR. MACBETH: In the other testimony on the effects
10 of chéﬁical discharges on tﬁe river chemistxy, you statezthat
29 QStudies have been made of the nhytoplankton and zooplankfon
’ 20 popﬁléﬁi&h over three years. Can you descrlbe what xfulnvolven
21 in:those studies with relatldn to gammarus and neomysis?
- v ~"  -~ DR, LAUER: I don't thlnk I under tand the questlon.
' & _
: 23' I undprstdno the words, but I don’t understand what

you'want me to get into.

MR. MACBETH: Did you study gammarus and necmysis in
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those population studies?

DR, LAUER: We did not at New York University during
those three vears, We have done this now -- we are in our

second year of this wherein we are using gear that would sample

gammarus and neomysis. Gammarus and neomysis were included

in the Raytheon studies, however.

MR. MACBETH: When you say studies were made over
a period of three years, is that with reference to Raytheon
or NYU or bhecth?

DR. LAUER: That spacific reference is talking about
studies that we have done at NQﬁ whéteiﬁ we have been'studyingl
phytoplankton and zcoplankton, and in this sense I am talking
about the microzooplaquon forms to the exclusion of gammarus
and neomysis, The gammarus and neomysis require different
techniques similar to what is used for collecting fish eqggs
larvae, We were not doing those studies up until lést year.,

MR, MACBE&H: In other words, this‘entire paragyraph
on page 9 starting, "While it is expected ——"’the first full
paragraph on page 9 has no referenceto gammarus and neomysis,

DR. LAUER: It was not intended in that first
paragraph. I prefer td speak mostly from work we have done
ourséléés. The Raytheon studies did incluﬂe the:other
organisms, gammarus and neomysis.. My recollectioh from read-
ing their reporis were that they saw no aberrations in abundanc

of gammaruﬁ and neomygis in the near vicinity of the plant
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mil=3 g g during the term of their studies as compared to other stations.

! .

. 2 . 4 I was referring primarily to phytoplankton and micro
2 zooplankton in this paragraph, yes, that's correct.

‘ _ 8 MR. MACBETH: When you say you preferredsto rely on

| vyour own studies, are you suggesting that you don't have

& entire confidence in the results of the Raytneon studies?

3 DR,_LAUER:, Not at all, I just happen to knéw

8 i better what we have done than what they did. I can speak

9 better to it because I know more details about it., I only

10 . know what they have done through reading their rasvorts. That

g1 is not asgreat a degree of depth of knowledge. I can only

32 recall i# ngy as specifically as I can recall wy owr. I have
' 1S no reason to '.think that their methods wefe, for sampling

8 gammarus andg neomysis,‘for example, were inadequate, We are

85 using generally the same techniques as they did,‘the'same

16 geai; I preéume their studies were fine,

47 MR, MACBETH: Essentially your positiop cn the

8 i Raytheon studies would be that they speak for themselves and
" you havé no further independent knowledge that would indicate
20 something had been added in or any changes should properly be

25 rmade as to what is stated there?

22 : DR, LAGER: In relation to the'gammarus and
@ -
23 neomysis?
MR, MACBETH: Yes.
24 :

‘ , DR. LAUER: VYes, that's correct.

e
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minus five, would be of any significance in any case, even if

- We have held those in laboratory tanks without any

6029

MR. MACBETH: Is it your opinion that loss of dis-
solved oxygen of, say, point three parts per million would
have an adverse impact on gammarus and neomysis when the ambien

dissolved oxygen was at five parts per million, or perhaps

DR, LAUER: Well, it depends kind of whére and when
and over what expanse that wouid oeccur. I don't really think
if the ambient dissolved oxygens were five parts per million,
at least as far as gammarus is concerned, which we have a lot
mare'expérience with in the laboratery, than néomysis,. I don't

really think that three~tenths of a part per million, plus or
it was a prolonged exposure. They are pretty toﬁgh critiers.

aeration Stones or anything else for periods of montihs, and they
just keep on going and reproduéing" In fact, we do this to uée
if.as food for fish to maintain our fish cultures.

. So I don't réaily»think that three-tenths of -a
part per million, plus or minus five, WOuid have’any'significanﬁ
effect éh gammarus. I‘am dubious that it would on neomysis.

o MR, MACBETH: 1Is your opinion on heomysiS'based on
any‘study or just general knowiedge?

| DR, LAUER: vIn general, it is based upon khere

and when they‘occur in the Hudson River. You do find consideray

numbers of them in the shallower back water areas of the Hudson

ile
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.River which were being descriked earlier as having wide

temperature fluctuations, These areas of the rivér alsb_have
pretty wide dissolvédvoxygen fluctuations from day to night.
They occur there and appear to thrive, So it is based on that
kind of a general bit of information ﬁhat I can make that
comment .,

MR, MACBETH: Assuming you took the river summer
ambient temperatures, 75 degrees higher, would you expect a
syheréistic effect on gammarus and neomysis if they weré
exposed to the turbulegce and pressure changes passing through
the condenser tubes, the thermal shock of 15 degress Fahrenheit'
and chlorination that would be.greaﬁer than what you find
with each one;of those individually? |

DR. LAUER: Wel}, vou have covered a lot of
territory there in that guestion.

Our studies that we have done so far inuthe intake
and discharge canal, ~ compared to the laboratory studies_that
we have deone, where wé have been able to look at thesé factors
over comparable'delta-T, our-laboraﬁoiy results have ag?éed
very well with the intazke and discharge canal studies. As you

know, we have just explored the fact. We haven't qotten'to

seea 15 degree delta-T in the intake discharge canal.

We nhave had opportunities to study the'plant
when it was on -- the circulation system was running, but the

plant was not on line. So the turbulence and pressure waS‘therJ,




mil-6 ¢ but not the heat.
2 We were not able to see that.p&ssage through the

3 biant or at least operation of the plant under those conditions
4 ha& any effect on the survival of the organism, This would be

5 looking at those in isolation from heat. Adding heat into that

did not appear to change the picture., It really appears

8
7 “ that for the gammarus especially, which we have studied the

o be the temperature if it is going to be affected. We

naven't seen any evidence of synergism.

‘ most, the thing which is going to affect them the most is going
10 i
§

With respect to chlorine, chlorine is a biocide. .

gglﬁ It is conceivable that if the organisms are being stressed by,
say, temperature and then chlorine is added, the resultant

g

84 éffect may be different than if they were there in isolation,
jg i one o;‘the~other, This would not be a surprising finding.

16 w At the timesof chlorination you may see a greater effect if the
17 plant is on line and producing a 15 degree delita-T than if the
éa chlérination was going on and there was no delta-T at 15

50 degrees.: | |

20 | MR, MACBETH: At summer ambient temperatﬁres of 76
27 and‘?Bldegrees, you héve seen stress of the 15 degree delta-T
22 on éammérus where they are not being exposed to turbulence or
23 pressure change or chlorination?

24 F R DR, LAUER: In the laboratory experiments?

25 MR. MACBETH: VYes.
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DR. LAUER: That's correct. We haven't seen any

o)

2!‘ mortalities, but we have seen that they become agitated and

el

show signs of stress,
MR, MACBETH: Can you give an opinion as to whether

you would expect to see greater stress or mortality if you

sy 1 e TR
T T

& added turbulence and pressure change in that situation?

7 L DR. LAUER: Well, T guess there is a potential for
i S

8 this. But for these forms like the gammarus and neomysis

o]

that have hard exoskeletons and live altérnately as benthic
Ll organisms and ultimately as more planktonic forms at night,
%9 they are liviang in turbulent conditions all the time. 1In

12 handling these things, they can take a lot of handling and

13 abuse compared to some of the body forms which don't have that
54 hardéf'exoskeleﬁon. I couldn”ﬁ discounnt entirely, but there

15 is some potential if you 244 all these things together you may
1% get a greater reaétion than only if one or two were present. I

¥ don't really think so far as we have been able to see, that thej
8 +urbulence and pressures have any significance, really, relatiwv

+o the otheyr two.

@
Li3]

30 - MR. MACBETH: Let me turn to the chlorine at this
21 point.4

22 o MR. SACK: Excuse me, Mr, Macbeth., Is this the
23 next subject?

24 ‘ . MR. MACBETH: Yes,

25 | MR. SACK: Are we through with theriher?

woaz e
o tieher e

e
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MR. MACBETH: It overlaps slightly since we are
talking about the end ofithe discharge and also on gammarus
and neomysis. I have finished certain major thrusts on gammaru:
and neomysis,

MR, SACK: Perhaps ?ou might state the next conten-
tion and Mr. Stein and Dr, Lawler might join us at the table.

MR.‘MACBETH: The nekt contention is chlorine and/or.
its compounds that will have a toxic effect on fish and its
immediate dischargeﬁb

MR, SACK: Mr, Stein has been previously sworn,

MR. MACBETH: Perhaps I have one last question on

gammarus and neomysis. Do you know of other studies under

conditions that would be comparable to the opzration of Indian

Point 2 in summer ambient temperatures that focus on the
effects on gammarus and neonysis?

DR. LAUER: I have been involved.in a short-term
étudy locking at the effects of passage through the plant on'
gammarus and neomysis with reference to the Astoria Plah? o
that came close to being at the maximum summer ambient condi-
tions,:

| These were short-texm studies, ~The‘location was
different. The water quality was considerably différent,
especially in relation to éalinity, but also with respect to

general water quality. In the main the results of those

studies agreed as far as their temperature tolerance was
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concerned pretty closely with what we have béen seeing at Indian.
Point, |
ALSO soie studies bave bsen done by ﬁihursky
thgt are reported, at least as far as I khow they weren't pubui
lished previously. They are repdrted in a new volume calied
Marine'siology, edited by Kenny, which came ou£ last year. |
Those have some relatifiﬁy in that Mihursky determined 24
hour TIM dakta, That is tolerance lethal meégan daté for gamma-~
rus, He also produced aata which is reproduceé in that docu-
ment that I just made refefence to, which shows mortélities
at other than the 50 percent TLM temperatures; It includes
some data that is relative to ambient. These were all labora-
tory experiments. These were not just intake discharge studies,
MR. MACRETH: What about the situation in.Asto:ia?
Is that a laboratory experiment with East River water Or'is
that actual measurements at a plant?
DR. LAUER: Intake digscharge canal studies there;
wherein we had the plant operate at_approximately between 15
and 16 degrees Fahrenheit delta-T. We took samples at the intal
and froﬁ the discharge and determined percent survival. It was
that type of experiment similar to what we have been doing at
Indian Péint;
MR. MACBETH: Yoﬁ make the difference in water
guality. Is it considerabiy worse at the Astoria plant?

DR. LAUER: Yes, considerably. Dissolved oxygen
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is quite low there.

.MR. MACBETH: Does that result in a much lower popu-
iation of the crganisms?

DR. LAUER: They actually appear to be surprisingly
abundant, You hear frequent reference to that part of the
river being a dead river, but actually there were a lot of
organisms there as well as considerable numbers of fishes in
the vicinity of that plant, larvae fishes as well as mature
fishes. We saw quite a lot of fish larvae, gamméfus, neomysic,
phytoplankton forms and planktbn forms in that water despite
its poor quality, which is generally recognized as being poor.,

MR. MACBETH: What were the ambient temperatures
at which yduvdid those tests?:

DR. LAUER: Those temperatures, as I recall, started
at about 71 or 72 degrées Fahrenheit, and we were on the
downhill side of the summer, I think they went down td-about
65;béfore we were finished,

MR. MACBETH: How many observations did you hake?

DR. LAUER: These observations were made over a
périod of about two ahd.é half wéeks. This is a guesstimateAat
the moment in terms of numbers of samples. I would say it was
probably on the order of a dozen samples each from the intake
and théidischargeu

| MR. MACBETH: What were the relative survival rates?

DR. LADER: ' I don't recall what they were, There
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is not a significant difference between the intake and the
discharge, as I recall, but what the absolute numbers were, I
don;t recall either. I don't have that information here, I
would have to get it for vyou.

MR, MACBETH: Could you provide that?

DR. LAUER: VYes,

CHAIRMAN JENSCH: Is this a convenient place to
interrupt your examination?

MR, MACBETH: Yes~ ‘

éHAIRMAN JENSCH: Is 30 minutes adequate for lunch?

I hear no objecticn.. |

Bt this time, let us recess, tc reconvene in this
room exactly 1:30.

(Whereupon, at 1:00 p.m., the hearing was

recessed, to reconvene at 1:30 p.m., this same day.)
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AFTERNOON SESSION

{1:30 p.m.)

CHAIRMAN JENSCH: Pleoasa cone t6~0rder.

i) an
U
- - ——

Hudszon River Fishermen Association, are you ready

1l to proceed?

s .~ MR. MACBETH: Yes.

7 1 Whereupon, | |

G i  WALTER STEIN

% Il was recalled and, having béegipreviou31y duly syéin, was

10 ! axamined and testified further as follows: :

(X ’CROSS»EXAMINATIOQ

52 N_:,‘; MR. MACBETH: Turning now to the chlo;in?ﬁsituétion

13 Il inthe discharge canal area immediately ouvtside of the-discharge

14 what. is the concentration of residual chiorxine when: it ‘leaves

5 ﬁﬁezcondenser'tube and before it wakes the one téﬁén“ {iiution

R n&teé:On page‘7 of Dr, Lauexr's testimony of Aprif,f75”

17 ‘ ¥:5:~' MR, STEIN: The concentration will.vaf;;isifficient
3 cangnfrﬁtion o keep the Eondenser tubes~clean.iTéirgéﬁera;iy
22 'iﬁﬁs;@p»to a.maximum of one part per milliom. R |
a0 _- _ ‘  MR. MACBETH: What form is that free r?g?@ﬁalm

&t ,chiqriﬁe at that point? .

22 jTJ MR. STEIN: ‘The free residual ehlorine‘ishéé

&3 fﬁyggch;orite ion,: |

24 : MR. MACBETH: The discuszion goes on tb'talk 'about

23 | aissipation of the chlorine demand. The chlorime demand of the

|
i
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sak 2 § |l river and lost air concentration to usually .l pbm. What is

\ ‘ 2 | the chlorine demand of the river watexr?
s il MR. STEIN: are you asking me for a definition or
. 4% || an order of magnitude typs number?
5 ME. MACBETH: Order of magnitude.
@ ' MR. STEIN: It will vazy from essentially zexo to

. v M
5 4 maximum of sbout 2 g, averaging to a range of 1 W

& MR. MACBEYH: What is that chlorine demand made up
8 oE?
™ MR. STEIN: Chlorine demand is oxganic matter and other

ig substanze that are subject tc oxidatiocn by chiorine in the water

which would change the form of the chlorine to chloxide.
._ 08 ¥R, MACBETH: In all cases would the form of

34 I chlorimne be changed to chloride?

g o MR. STEIN: No. There are other compounds it might

£43
6 be éhangec’i to as welil.
t7 .MR., MACBETHY: What are these other compqunds?
12 MR. STEIN: Compounds of chlorine éuch as chloramiize
45 such as hypochlorué acid, such as various compounds .coﬁ’caining
26 chlcfiée, Carbon containing compouxids,' inorganic icns, organic
28 compounds.
a9 MR. MACBETH: Let us turn to the u’leramines_. Of !
‘ 99 4t‘he'total amount of free residuval chlorine, wha’é part do you
25 || estimate would be changed to chloramines?
‘ 25 MR. STEIN: I believe Dr. Lawler could speak to that
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into chlorides or the other compounds not included in the Iree
chlorine and combined chlorine?

DR. LAWLER? ‘Ne, I just don't know what that
split is.

MR. MACBETH: <Could one‘ﬁeaéure for those chlorides
at the end of tﬁe discharge canal?

DR. LAWLER: Excuse me?

MR. MACBETH: Could one measure for those chleoridesg
at the end of the discharge canal? |

DR. LAWLER: Which chloxrides?

MR. MACKBETH: As I remember -~

MR. STEIN: The existing aonéentrations of
cﬁlorides in the river is tcc high as a background to be able
+o detect the small levels to be éble to be added to the
chlorine.

DR, LAWLER: I would definitely agree with that
statament. |

MR. MACBETH: I have no further questidns of the

witnesses at this point.

CHATRMAN JENSCH: That has concluded all the
examination you had th#t you discussed last evening, is that
correct?

MR. MACBETH: Yes. There is a thixd contention
which -—

CHAIRMAN JENSCH: You will stipulate?

S R®
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eak 4 i _ - -CRO.SS-EXAE‘IZINATION (Continued.)
. ' 2 _ DR. LAUER: There are two differencas made to McKee
g Il and Wolf. At least, there are two paragraphs with respéct to
‘ 4 |jwhich are you asking, c:sr. are ydu asking toc both?

5 MR. MACBETH: Let me start with the reports of

g il concentrations less than 2 pbm. The exposure times or harmful
5 ue’%posure times arxe 7 to 23 days. With their studies there that
'5 didn’t give any exposure times?

9 : _ DR. LAUER: Thers was one.
16 H MR. MACBETH: Do you know the sizes of the fish
g9- || involved in those studies?

42 i DR. LAUER: DNo, I don't. fThet kind of information isp't

. 93 given here in this kind of digested form. One would have to go

36 llback to the original reference in order to determine that.

45 MR. MACBETH: Do you know in all cases what kinds of
16 ‘f;‘i_-sv},i*were involved? | |
57 ' 'DR. TAUER: In one case, it just says fish. In all
. léther ﬁases, it ig specified.
o MR. MACBETH: In the cases with concentx:qtibns above
23 2 éb’m, where harmfuvl effects were found, howl many of'those
25 _-"we're'time and exposure not given?
" DR. LAUER: Fivg'; |
‘ 23 - MR, lMACBETH: Again, are taere cases theréin which thd
24 Fa"fz;ype of fish involived ig unknown?
. 25 ' DR. LAUER: For the most pgrt:, it is specified. In

N
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il - : o
cak 5 i §i one instance it just says many types. In another instance it -
‘ 2 || just says fingerlings. It doesn’t specify which fingerling.

R ;-xn that respect in ope part of the list, however, it would indi-

i cate that they are small fish appropos of your previous question

v
Sy

5 MR. MACBETH: The one that says fingexlings?

i

G DR. LAUER: That is correct. As a general rule, peopie

7 i can do this test corrasponding to standard methods which include

w1
-

s || a recommendation that small fish generally young of the year
<] | between two and three and a half to four inches are used. I
10 .think it would be zreasonable to assume that most of these tests
45 || were run with fish of that general size range, although it is

g2 || possible that some of the tests were not.

‘ 3 H 'MR. MACBETH: It would be an assumption?
58 DR. LAUER: That is true, yes.
35 | MR, MACBETH: It is also noted there are 13 additionai

18 Qbsef(rations_ where concentrations of .1 to 5.0 pbn c;'aiu.sed

17 n'é fish mortality. Fdr how many o©f those are no exposure pé.riod
g8 ‘given?

19 DR. LAUER: Six.

20 MR. MACBETH: And :}r; all cases is the type of fish
23 “involved known?

"DR. LAUER: No. As I look at the list, it appears
a5 thaﬁ two out of that list just say' fish. One of them says
24 || tadpoles which specifies it is not a fish.

25 MR, MACBETH: Do any of the entire series of McKee.

e
ey
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and Wolf studies indicate that striped bass were studied?
DR; LAUER: No, they do not. I think there cught to !
some clarification on your question, thouqh.. These are not
studies by McKee and Wolf. Theée ara étudies by others.

MR. MACBETH: Reported by, I should say.

DR. LAUER: Yes.

" MR. MACBETH: And also for white perch, is there any

jndication there are reports of studies on white pexch?

DR. LAUER: HNo, they ave not.
MR, MACBETH: Alewife, herring, ghad?

DR. LAUER: Wo.

1
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g ’MR,:MACBETH:  Turning to the laboratory bioassay
. 2 1 tests by New iYo::w:k, Uﬁiversity,:
& | . DR. LAUER: Yes.
. 4 E o MR. MACBETH: Could you describe how the testé
B  weré conducted, and in particular how the chlorine
6 was originally administered and whether you attempted to keep
7 any chldrine residual, or was it naturally diésipated? |
e | DR. LAUER: These tests that are referred to, the
o bioas»ay tests, were essentially tests done accardlng to
ﬁ@ ~ standard methods as would be descrlbed for a 48~hour static
2% 'bioassay test.
2 | | This technique was specified by the New Yerk
‘ 13 State D@pa;rtraent of Environmental Congervation as to what thew
¥ would like to see in making their own determinations dbout
i their~permits that they would issue for the plant.
e - ' . There was no effort made to maintain cmnceﬁtra~
7 0 tions in the contalners onge fish were placed in the containezs.
8 | " MR. MACBETH: What kind of water was -used_ ;x_.n
1% the .tests? | |
20 S ' 'DRo LAUER: Hudson River water. |
21 - MR. MACBETH: Was the presen¢e of any chléiamines
22 detected in the course of these studies?
23 DR. LAUﬁR: Chloramines were not analyzed
_ 24 _sepuvately from the chiorine analysxs that was done.
25 ‘However, the conditions of the test were that

R T AT 1 oo v A R MR\
R R e v e s e Pl
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L river water was placed in the containers. The hyvpochlorite,
‘ 2 as used in the plant, was used to gensrate concentrations
3 in thése tanks, and then the fish were placed in the tanks
‘ 4 forr the bioassay. So that if chloramines were formed, and
f”ﬁ pretumably scme probably were, they were there in the concen-
8 3 rrations that they would be generated by the hypochiorite
4 introduced into each of the tanks.
8 The fish were held in those tanks. It was not a
9 matter of chbice. They were .held in the tanks for the full
10 term of the test or until such time as either the fish were
g4 I dead or thers was no longer any chlorine residual that could
32 be . detected. Then thefesult'.‘s of the tesis were noted.
‘ %3 . o MR; ’MACBETH: I have a gquestion abcut when éhlos:irw
14 | could be detected.
15 o You gave a figure of -dissipating chlorine residual$
L to undetectib_le limits. Then you give the limit, .1 pbm.
17 How do you know it .was .31 pbom if you did not attempt it?
1 DR. LAUGR: That is the lower limit of detectability
pled for that method. If it's less than that, the method would
e not detect it.
21 . MR, MACBETH: In the course of bthe three hours,
22 do you .know thé rate at which the chlorine was being dissipateqﬁ?
29 | B oR. LAUER: Some of those rates are indicated.
’ 24 %d For example, in the testimony on page 8, 'if_; indicates that in
a8 ﬁ an exposure system wherein the initial concent;ations were
|
t
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.75 parts per million and .6 of a part per million, initiélAf
total chlorine residuals, these dissipated to undetectible .
limites, 0.1 parts per million, in one and one-half hours.

MR.':MACBETH: Is that a steady rate of dissipatiorx

.DR? LAUER: No, it's not a steady rate. -it‘s
geﬁerally guicker initially and goes at a slower rate as time
passes. .The chlorine demané is exerted relatively rapidiy
and in - greater amounts early, and to less extents later.

| MR. MACBETH: Do you know how much of the chlorine
in these éXperimants was lost to the air, and how much was

DR. LAUER: We do not.

MR. MACBETH: lave you run other experiments
with the white perch and striped bazs and with chlorini sation?
The last time you suggested that you tried other concentra-
tioné as well?

DR. LAUER: Well, we haven’t. We have done, howew
concentrations ranging from less than what is expected or
they eventually get what is expected to be discharged from
the plant. In all cases they were initially higher than
is expected to be discharged from the plant.

That runs from roughly .3 of a part per mil;ion
up to three pafts per million. In‘fact, we have gohe up to
almost eight parts per miliion in some of the experiments.

We have covered gquite a range of chlorine concentrations,

?
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initial concentrations through these biocassay tests that

were done to provide information to the State.

1]

 MR. MACBETH: In what form is the chlorine put int
the water? |

DR. LAUER: The chlorine is put into the water
in the sawme form used at the plant. It Qas a hypochlorite
solution which is taken from the vats that supplied the plant
witb chlorine for theixr chlorinizaticn purposes.

MR. MACBETH: Dr. Lawler, have you received the
data from your car?

DR. LAWLER: ¥Yes.

MR. MACBETH: Le%t us return to those questions.

DR. LAWLER: The answer to your question, as the
spli£ betwean free chloxine and chloramines that we observed.
in thé discharge canal is 85 percent of the total residual
chlorine in the free farm, and 15 percent was in the.cémbined
foxm of chloramines.

MR. MACBETH: Do you knéw how much of ihe chloriﬁe
is lost to the air in comparison to what is taken up in the
river watter?

DR. LAWLER: No, I don'‘t.

ME. MACBETH: Going back to the fractions of free
chldrine and chloramines.

DR. LAWLER: Yes.

MR. MACBETH: Could you give those figures in partﬁ
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per million?

DR. LAWLER: We obserxrved atfthe end of the dischar

canal, prior to entry into the rivar, .07 parts per
million of free chlorine; .0l parts per million of compound

chlorine.

"MRQ MACBETH: How manyvobservations were made on
the basis of this analysis?

DR. LAWLER: The number of observations made at
tﬁat point before the number of observations which made up
the 85-15 percent split wexe 1l2. The other measurements were
made at points slightlyzfa:ther ﬁpstream in the dischaxge
canal. M

MR. MACBETH: Would you expect aﬁy marked changes
in the amount of the concentration of chloramines
as opposed to free chlorine to occur with noimaily varying
conditions in thé river?

DR-'LAW@&R: I don't know of any offhand.

If we lost the §§§2§Z¥{Q“§§g river, I suppose you would have
even a hlgher fractlon of free chlorine. '

- , MR. MACBETH: Do you know what the source of the
Min the river is?

DR. LAWLER: X presume the amom®e in the river
is due to sewage decomposition products.

MR. MACBETH: And that is a steady flow down the

river, is that correct?

1e.
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a MY

DR. LAWLER: Well, the -smesdéea concentration will

WW
j

never be the same value. I would suspect that the alocnial

MR. MACBETH: When the observations were made of tH

free chlorines and chloramines, what were the conditions of

ﬁRa LAWLER: Theﬂplant was opexating at full
flow.
MR. MACBETH: The figures on the coﬁéentraﬁion
of free chlorine and combined chlorine give a value 0£ .03
residual chlorine.
Is that'the typical value, or is .1 the typical val
DR. LAWLER: These neasurenents were made with
an Amperometric tit:ation unit. They were done with that
unit to get a greater degree.of preéision.
MR. MACBETH: Among the observations was there
dny range or did they all come out at .08?
DR. LAWLER: No. There was a range: In three
of the four of themvit was zero,‘and-another was .02. In the
valuea for free chlorlne in the Four samples it was 009,
.05, .09, and .06. The .06 value was the Sdmplw tnat
MR. MACBETH: 'Is it now known what ﬁért of the resi
duél chlorine ét the point'df discharge . ioét at the end of

the discharge canal goes into the air and what part of it goes

2

ue?




6049

into chiorides or the other compounds not included in the free

e

chlorine and combined chlorine?

@ 9
e

DR. LAWLER: No, I just don't know what that

. A 4 i split is.
| B MR. MACBETH: Could one measure for those chloriges
8 I at the end of the diécharge canal? |
7 DR. LAWLER: Excuse me?
@ MR. MACBETH: Could one measure for those chlorides
? at the end of the dischérge canal?
o | DR. LAWLER: Which chlorides?
i1 " MR. MACKBETH: As I remember -=
12 ' MR. STEIN: The existing concentrations of
‘ 3 cl;lori.des in the river is toeo high as a background to be able
el to Getect the small levels to be éble to be'addéd to the
8 | chlorine. |
16 ' 'DR. LAWLER: I would definitely agree with that
17 statement.
8 ' | MR. MACBETH: i have no furthex questibns of the
15 withesses at this;point° |
2 | CHATRMAN JENSCH: ' phat has concluded all the
21 || - examination ydu had that you discussed jast evening, is that
. a2 correct? | |
&3 MR, MACBETH: Yes. There ig a third contention
‘. 2«63. 4% which -‘-‘ | | |
25 | CHATRMAN JENSCH: ~You will stipulaté?
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LI MR. MACBETH: Yes.
. 2 o CHATRMAN JENSCii: Is. there any further interro-
3 éation of these witnesses? |
‘ , £ Regulatory Staff?
] MR. XARMAN: I have no questions.
8 :  CHAIRMAN JENSCH: New York State Atomic Energy
7 Cc‘)ﬁﬁcil is  not represented here.
8 i - lAny redirect from the Applicant?
94 MR, SACK: Could we have two or three minutes?
; 10 | ‘ CHAIRMAN JENSCH: We won't be in formal recess.
i3 | -i‘/iR. SACK: Mr. Chairmen, by way of redirect, we
2 5 ‘wdﬁi& like to introduce i‘x;to' evidence a document. I apolo-
‘ 38 J " gize for not furnishing it to the Board previously; This is
13 _because we did not realize the contentions that would be
i3 - raised until very recently. |
6 ‘i’i This document was prepared in.c.onnection with ocur
17 comments on the AEC draft statement, and Mr. Macbeth has had
3 it in his possession since June 1. The document has been
10 | prepared by Mr. Stein. ‘I-t"s being reproduced at this minute,
20 and we hope to have enough copies to distribute momentarily.
21 As of now the only document ig in Mr. Macbeth's
. 22 hands, the only copy in the room is in his hands.
23 |l . CHATIRMAN JENSCH: Is it your thought that you wanted
. 24 this document incorporated within the transcript?
28 ‘ MR. SACK: That is coxrrect.
]
o
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CHAIRMAN JENSCH: VYou will furnish the necessary

\
MR. SACK: Yes.
CHAIRMAN JENSCH: And if you have any extra, the
like to have & COpPY.

MR. SAGCK: Mr. Stein, this document entitled

Chlorination at Indian Point, has this document been prepared

to the best

roceived in

document as

proceeding.

by you or under your supervision and direction?

MR. STEIN: Yes, it has.

MR, SACK: Is this document true and correct
of your knowledge?

Mﬁ. STEIN: Yes. It is.

MR. SACK: Do you desire to have this docunent
evidence in this proceeding?

MR. STEIN: Yes, Ildo.

MR. SACK: Mr. Chairmén, I now offer this

redirect‘testimony of the Applicant in this

CHAIRMAN JENSCH: Is there any objection?

' Regulatory Staff?

Association?

MR. KARMAN: No objection.

CHAIHMAN JENSCH < indson River Fisherwen's

MR. MACBETH: No objection.

CHAIRMAN JENSCH: The request of Applicant's
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counsel is granted and the statement by Witness Stein, to

which identification has just been made, may be physically inc
incorporated within the transcript and shall constitute
evidence from the Applicant.

(THE FULL TEXT OF THE DOCUMENT FOLLOWS.)




h appendix D

- CHLORINATION AT INDIAN POINT

I} A.sodlun.hwpochlorlte system 1s prov1ded at‘Indlan P01ntvUn1ts
;tg'l and. 2 for the.spec1f1c purpose of preventlng the growth of foullng
cgisllmes on the‘inner surfaces of the condenser coollng water system;f:
"; When sodrum‘hypoChlorlte 1s dlssolved in water, it drssoc1ates:-~
’f7fpédwforﬁ>§odiﬁm ionshand hypochlorrte.rons;' The hypochlorlteﬂlons';
'higpthen.reactnto.form‘hypochlorous ac1dA jThe ratlo of hypochlorous acid’
‘Hhéto hypochlorlte 1on depends upon the“pH ofythersolutlon;fnslnce rt,rs',,
jv;ihypochlorous ac1d that is the pr1n01pal dlsrnfectant 1n‘chiorrne ) |
.hh-solutlons, the efflcrency'of dlSlnfectlon'w1ll be substantlally
:;cgreaterbat 1ow‘pH vaiues where the hypochlorous ac1d content 1s‘;
q:greater-’i;i-fr5”“ 8 | o e B

@

;Ifaammonla,ls present' chloraminesbwill befformedvupon the‘addif{pp;

”_htlon of SOdlum hYPOChlorlteJtO the water._’Thé'diSiﬁfeéfinghPfépérfiééi:ﬂ

fof Chloram*nes are only a few percent of that of hypochlorous ac1d
f'Increa51ng the amount of ammonla decreases the ac1d concentratlon,:fpﬁm

= rlncreases the pH and thus decreases the rate of klll Chloramlnes,ﬁ'“

'”ggfare more per51stent 1n the natural env1ronment than hypochlorous ac1d

e but are not necessarlly more tox1c.»“9’~:f S f'f

’5Chlor1ne 1s dlSSlpated 1n water by reactlng W1tn rcduc1ng agcnts
© as well as w1th organlc substances and organlsms ThlS loss represents

\:7th“h"chlor1ne demand" of the water._ Hypochlorous ac1d is: also dCCOwPOSEQ

' to exposure 'rtc:iaaylight (ultra vwlet rays from the Sun’
T SR : : :
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;'Thehﬁnithﬁo.%ltcondenser at‘Indian‘Point has foﬁt condenser.
Tgéctipﬁsg'chlafihéf) as sodrum hyoochiorlte,'is introducedAbyr ”
dmanuaily startlng a pump 1nject1ng a sodlum hypochlorlte solutlongi

Q'dntoithejcoolrno Qater at ‘a p01nt between the»tratelllng screens :

: _and the c1rculat1ng pumps It is flrst 1ntroduced 1nto two sectlons ,VT‘

'“'d:of the condenser for one-half hour durlng the dayllght hours iTheﬂ"

'hchlorlne rs'then 51m11arly 1ntrodnced 1nto‘the remalnlng two sectlons
:for one;haif hohr,:so that onl? one—half of the coollng water isih.
‘chorlnated.atva glﬁen trme; Control of the amount of chiorlne-ln;""”
bjected is achleved by adjustment of the hypochlorlte pump stroke and
‘.observatlon oF the tank level : The water from the chlorlnated and.unet"
,ichlorlnated sectlons-mrx.w1thrn‘seconds after leavingrthe condenser'v

o resultlng 1n a‘i l dllutlon. The chlorlne re51dual dlss1nates qurckly “:'

‘from exposure to dayllght and the chlorlne dcmand so’ that the dlschargeif

"[bconcentratlons have usually been O 1 ppm or less ThlS is based upon'

aniactual neasurements taken durlng chlorlnatlons 51nce.1968 The overalth
Zttlme‘durlng whlch\chiorlne is added to the condenser rs onethtr,_;This_~
- ﬁiprocedure is | repeated as redulred on alternate days>for a:maX1num of
,d:3 days each Qeek “. | | - i
. The Unlt No; 2: condenser has six sectlons | Theichlorinatiénh_~
1%procedure W1ll.be srmllar.to UnltnNorjils That 1sotone;half Of:the'

Zacondensex (3 sectlons) w1ll be chlorlnated manually durlng the




:vdayllght hours for one—half hour, followed by chlorlnatlon of the. f~5?
.:other three sectlons for one—half hour., Slnce the procedures for-

f"chlorlnatlon on Unlt No. 2 are 51mllar to those uced on Unit No. 1, .

'L’pthe dlscharge concentratlons durlng chlorlnatlon of Unlt No 2 should

' ”7jtalso be O l ppm or less.; Flow of sodlum hypochlorlte w1ll be regulated

iaﬁby adjustment of flow control valves and observatlon of tank level

Chemlcal tests are performed on the condenser outlet as a ba51s of

'"f3contrdlugChlorlnatlon levels Ain the condenser sectlons. 'Tests arevq

s’-the concentratlon llmlt of O 5 ppm lS malntalned

‘ﬂxalso performed on the dlscharge canal to 1nsure that compllance w1th

4\
V

Present plans call for chlorlnatlon of Unlt No.‘l and Unlt No.»2 ff

‘vcondensers on alternate days so that chlorlne would be 1ntroouced into

the coollng waters or elther Unlts No. 1 or No. 2 for a may1mum of six
days of the week for one hour each day. Durlng full capac1ty operatwon
he volumes of water treated W1th chlorlne at a glven tlme would be
140 OOO GPM from Unlt No. l and 420 OOO GPM from Unlt Noo 2. -
he targets of thc chlorlne are the foulwng organlsms grOW1ng on
he 1nner surfaces of the condenser cool1ng system, An exposure tlme

f one—hall hour, three days per week has effectlvely controlleo such

growths at Indlan P01nt Unlt No. Lo el
In comparlson w1th the target foullng organlsms, the organlsms

pa551ng through the condensers 1n the coollng water at: the tlme of

-

Y
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,fcﬁleriﬁetieﬁiareteﬁéesed;teifulllapélicetien cehcenttetien-in the".
'_condeﬁeers‘tettleeeytﬁeﬁ;iSIsecoﬁds;,and:ekpesureito‘the-decreasiﬁéf
;tcoteenttetieﬁétinathe cdeiiﬁé‘weter dieehergelfér_en;edéitional few
*aiﬁ{@uéés; the“eXéetteeﬁceﬁtretieh'aﬁq?time)depeﬁdihglupoﬁ:tﬁe J
| effective dilution and dissipation rates. - . -
'-iwh;iéli£>ié:égpeétéai£hat»;o§e of'these'ﬁoﬂ;taréet er§ehisﬁs'v
tjein the?edelingvﬁeteryate'kiiiea“duting.the chlorinatiohi§etioa;:
‘:studles of the ph?toplanktcn and zooplankton populatlons have_ N
V ttﬁe 1ndteat§j ‘that chlorlnatlon hadxn discernible effect'on these
'”ipopuletioﬁsVin:the riyér.-_ _~ . | |
.;Qf the”aata'in”MeKee end Wolt'(l) on to%igity ef_free.chlorine-
-;£:re51dual compi edvfrem many sourcee; 13 of 18 eopeenttetioﬁee,i
Areported to be harmful exceeded 0.2 épm The‘fivefteperts of_
-‘mcencehttetlons less theﬁ b 2 ppm that were-harmfuillnvoived‘”
: expoSure tiﬁesidft?{te 23:days. ;Three ef_thoee*repotts_invoitea1ft
."'Mekee‘aﬁd~welf‘repoit on thirteeh aaditional ebeetvatiensf;i
’where cenceetretlons - from O, l to 5. d bém caesed no flshvmortallty.v
e'he tepotted e%posureAtimee-fot these observatlens renged fremb2
to 1oo}h¢u£éfj.-a | .
t iebo£atet§ibioeeeé§jteetsjenffishifeﬁﬂdeinsthe:ﬁudeentﬁivertneefit
:ﬂiﬁdiehoéoiét bytNeQ%Yotﬁéﬁniversity‘reselted iﬁ106%>Sdfviveitbf smeifl_
ﬁhiteiéeteh:éhd-etriped bess'fef tﬁreehheﬁrsAQhen expesea'to 0;75.p§m:t
fand b 60uépm 1ntt1al chlorlne re51dtals that diesipeted;tb ﬁgaetecteble..

'llmlts w1th1n one and one—halr hours.v



h Alrhougo otﬁer referenees qroted in the USAEC Detallea Statemenr
J‘dated Aprll 13 21371f‘Merkens-(2), lellch (3); Basch (4), Arthur_and—~"
_Eaton (5) j.lndlosreéttOXic.e fecLs et coucenuratlons below‘O-l ppm,
r-the exposure trﬁes eucounrerea were rn Lhe order of‘96 hours to 15
*]fﬁ;égé: JTlmes‘of‘exoosure in the Hudson Rlver at Indlan P01nt w1ll be
7fmu¢h:i§wér.; In addltlon the spec1es quoted by the.AEC are not found
Pifinzﬁhe:ﬁuason Rlveriuear Indran 901nt and moreover;bloessay tests of
':.iﬁhe~séecies“srtiu@ieu'Point resuited in uo,mortalityu”
.-_siﬁce,éﬁiofiﬁa£i¢n'pfécﬁiées have not and.are:hot.e#peeted £o
“'cause any measureabie oeuage to the env1ronment otﬁer programs;for:
"fmﬁalntelnlnu ooudenservcieanlruess have not beeu}lnvestrgatea 15 detall
- Mechanical ahd ﬁhermal:oleaniug systems_have been usediat.some_looatlonssf
>:7putyouiy;With:iimiﬁeu;suceessrfIin addiﬁiQﬁ:;tﬁéﬂsltéf?éﬁé;GYSteﬁS
“i;ili’nou}preuenu}grourh ou:the’cooiing'water;éioes_endon the_uei1s:7
i'ori?ﬁe oondenserjuéter‘boxes.- | | | |
"f;At~£hérprése5t“£iﬁé:howevég,'a program'is uﬁéérw§y°tof}eaubé‘
'1?‘further the‘freéueucy endvquTéLWOrVof.chlorlnatlon. ‘Theﬂlnéian»
‘;Pornt.Unlt‘No; l,condenser .hvvewnot'beeu chlorwuated 51ncevJanuary
Ayil; 1972 : iuspectlon oF the condcnsers have been perrormed regu]arry

"!;to determlne the effecL of the reductlon in chlorlnatlon frequonc1e

'TPrellﬂlnary results show no aporec1able grovth of fouilng sllmes

durwng tbls w1nter perloo Inalcatlons are, thelefore, that chlorlna—

h‘tlon frequenCLes can be reduccd durlng the w1nter months,




i,;Thisfprbgréﬁ w;ll continue thrdughout'19724 After ¢¢mpletion'_.ff

" of this ptbgrémjffhe_minimuﬁ effective amount of hypochlorite per
. dose will be détértﬁihed"ahd new operating instructions will be ‘issued

L ‘ ”for”both Inaian Point 1 and 2.
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o

Water Quality Criteria. J.E. McKee and H.W. Wolf,. Editore.

.. The Resources Agency of california State Water Ouallty
“Control Board Publ. No. 3-A

”Merkens;_J' C.; ”Stuoles on the. Tox1c1ty of Cnlorlne and .
_'.Chloramlnes to the Ralnbow Trout " J Water Waste Treat
7, 150 151 (1958) ' :

Zillich,.J.iA., “"A Discussion of the'TOXicity'of Combined. -

‘Chlorine to Lotic Fish Populations, "Michigan Water Resorces_T

- COmmiSsion Report, l3pp. (unpubllshed) . 1970.

”:Basch R. E.,,"In—51tu InveStrgatlonc of Toxicity of o
'Chlorlnated Municipal Waste Water. Treatment Plant Effluents L

to Rainbow Trout (Salmo oalrdnerl) and Fathead Minnows

ﬁ(leepHalesAEromelas), "Completed report Grant 38050G22

Environmental Protection Agency, National Water Quality

- Office, 50pp. (1971).

‘_"("5')

" Arthur, JQ’W.;_aha'Eaton,'J;‘Gl,'9Chioramihe Toxicity to
- the Amphipod. Gammarus pseudolimneaus, and the Fathead .

' Minnow; Pimephales promelas," Environmental Protection:

:'Agency, Natlopal Water Quallty Laboratory, Duluth Mlnan

(1971)
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MR. SACK: The next item is, Dr. Lawler has the answegr

to the last questioﬁ asked this morning by Mr, Macbe th concern-

ing a table in the testimony on dissolved oxygen.

DR. LAWLER: This table was discussed yesterday.
Since there are ano page numbers in the copies of the testimony

that was submitted, this appears as the last paragraph or

- shortiy before the last paragrapbk in item C or part C of item

1 of my testimony on dzssolvcd oiygen, The numbers that are
given in the final column marked delta Do and changnd to DO
are correct. The column heaalnq is slightly misleading.

it indicates that the fifth column is to be subtracted from
the fourth column to get the values which appear in that last
column. That is incorrect. It is correct for thé first |
case, which is an averade, but iﬁ is not correct for either
the maximum or the minimum values. This becomes very clear
when one references or looks at table 3, which is the complete

table of Lhat data.

Very simply what ngpoened here is the maximum and

mlnlmum values of botn the lntcke dissolved oxygen and discharged

dlssolved oxygen measurements are shown in this table that is
inserted at the point in the tes timony referred to. But the
maximum intake DO and maximum discharge DO @id not occur at

tﬁe same time. So therefore you can't subtract and the same

response holds for the minimum case.

So in summary -- I 1nd1ﬁated yvesterday afternoon
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that at first glance it appeared that the ﬁumbers wére
incorrect. They are correct. Simply tﬁe table heading
should be corrected to.éimply read delta DO,

ME. MACBETH: In otherwords, the intake DO was
16,30 at a different time than the discharge DO is 10,10,
is thatcdrrect?

DR. LAWLER: That's correct. If you recall my aside
yesterday afternoon, that is what I had in the back of my mind,
but I wasn't sure of that. I'd like to point out, however,
twe errors that I did come across in rereading this testimom;°
The first is very simple, but it may cause some Qonfusién.

In the summary on page S-1, the last paragraph in

jtem 1, number 1, there is a reference to an item, 1II,

" That should be changed to II. There is no III in this

testimony.

| Secondly I came across some typos, most of which
Qere juxtaposition of letters and resulted in incorrect
spellings, There was one juxtaposition of numbers that cQuld
cause a problem, On page 5-2 and also. the same statement is
made on'fhe'page immediately prior to the page where
that'table was referred to a moment'ago,' There is a étatement
th§t reads in the third pafagraph on paﬁe S-2, "During the DO
meésurement survey unit number 1 was operating at rated .

6apacity including water flow at 204,000 GPM.®. That should

read 240,000 GPM. - That's all I have.
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CHATIRMAN JENSCH: Does thatconclude all that we can
handle at this session?

MR, MACBETH: I have one last question of Dr, Lauer,
if 1 may.

CHAIRMAN JENSCH: Proceed.

MR, MACBETH: Have you done any work on the
attraction or avoidance of fish or plankton to various
concentrations of chlorine or chloramines?

DR, LAUER: MNo, I have not.

MR, MACﬁETH: Thank you.

Has anyone else done it for Con Edison? I assume
I am dire¢ting this tc ~-

MR. TROSTEN: Repeat fhe guestion, please,

MR, MACBETH: Has anyone for Con Edison done work
on the attraction or avoidance of fish or plarnkton
organisms and various concentrations of chlorine or
chloramineé? |

DR, LAUER: Nott my knowledge.

MR, SACK: I have a few procedural points.

First, we tried to reach an agreement with
My, Macbeth as to whenhis additional testimony wé discussed

earlier would be
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mile2 % I furnished. It is my understanding we have agreed on July 15
‘ £ || of this year.
g MR. MACBETH: We never discussed the year, Mr. Sack.
. & ' MR. SACK: That is whv I wanted to clarify it.
% CHAIRMAN JENSCH: I think as coon as you tell us

8 | when you get it down to the core, we can perhaps fix the time.
5 il MR. SACK: That will be this feaﬁ, too, Mr.

B Cﬁairman, | |

o The next point that we now, in view of Mr, Macbeth's
40 statement, understand that the Hudson River Fishermens

Association and the Environmental Defense Fund have completed

cad
-2

2 ‘their‘crcss~examination cn the contentions which have bgen

. 13 di#cusse’d +hese two days, unless, 'of course, the final

14 || statement raises some issue that couid not have been foreseen
18 at this time,

16 MR, MACRETH: That is a course of cross-examination
$7 of the Applicant and chSSnexamiﬁation of the Staff,‘and also
hold out that if the Applicant puts in more testimony on

these points; we would feel free to crossfexamine on fhat.

MR, SACK: We understand that. -

20 _

25' CHAIRMAN JENSCH: Very well.

22 MR. SACK: 1I'd like to make a requast of the
28 Board at this time, as we move into later sessions of the

24 ﬁ environmental hearing -- and this part_of~the'hearing, unlike th

28 radiological one, we have witnesses who are not employees of

o AtrIETA
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nil-3 ¥ §i con Edison, Some of them travel from great distances and have
’ 2 § teaching duties, et cetei'ra, In general, to the extent that it id
% || feasible, we would like the cooperztion of the Board and
' 4 {l parties in scheduling witnesses so as to miniﬁiz‘e needless
5 fi transportation and things of ‘that nature.
6 | | CHAIRMAN JENSCH: That will be done. I think it is
s ' well, as the parties confer awong themselves in reference to
airfurther sessions, that the parties indicate the specific witness:
¢ |l that would be needed fer the interrcgation and maké some

39 I flexibility in your schédules so that in case a witness has

23 ?othe? engagements at the time, adjustments can be made. .The_

lBoard will be fi@xiblt in its arrangement, Bear in mind

§ |

Ethat'the parties have the‘responsibility of indicating

% the agendé that will move this case along without delay.

§ 7s there any othar matter to be taken up?

18 V ‘ | MR; SACK: Thank you, Mr. Chairman.

§7 ' We wbuld just recommend, before we adjourn, that

3 Qe determine to reconvene the hearing on the full environmental

veview not later than 30 days after the final det®Tl statement

26 is issued by the Atomic Eneigy Comnission Staff. o
CHATRMAN JENSCH: How is that statement getting on?
MR, KARMAN: Mr. Chairman, as'Ivindicated ét the

jast session, the Regulatory staff was shooting forlJuly 1%th

24 ! as the date for the issuance of.the”final environmental

25 ﬁ statement. As of this moment, that is still the date.
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CHAIRMAN JENSCH: Very well. There is one other
matter that the Board would like to have, I wonder if this
could be suppiied now within zome general range;_'Perhaps
informatien is available in a general way. Whatisthe total
investment in Indian Point No. 27 DoiyouAknow that ‘
. approximately at this time? |
ME. CAHILL: I believe I can get a'closer chack.
T pelieve it is about $150 million. It is somewhat higher than
that. ‘ ’
CHATRMAN JENSCH: Could you take time out to £ind
that out‘now?- | | ‘
MR, CAHILL: VYes, We'll get getting a more precise
checko' It womﬁt be to just today, but our'estimate.

CHATIRMAN JENSCH: You don't happen to have an annual

—

report from Con Edison available?

MR, CAHILL: Not right here.

CHAIRMA& JENSCHl: Is the 1971 report out?

MR. CAHILL: Yes, sir. We can mail copies.

CHAIRMAN JENSCH: I thought from that you would be
able to discern it.

| MR. CBHILL: It won't ke in there.- That is lumped

with. the total coﬁéfruction program for the compény. But the
'piah£ investmenﬁ is roughlg $150 million. Then thére is some
$26 million or $30 million worth of fuel investment as well.

MR. BRIGGS: I think yesterday when we taiked a
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bit about the foreign material in the reactor, it was concluded
that there was mdre than a teacup full, but less than a basket
full of foreign material., Could you be more specific?

MR. CAHILL: Yes, sir. I think it is closer to
a teacup full, maybe two teacups full, The trouble is, it‘
is well dispersed.

MR. TROSTEN: Mr. Chairman, would you want us‘té send
the information to you by telegram or telephonea?

CHAIRMAN JENSCH: 1If we can take it now, we will wai

R YN

for it. The way the mail goes and telegrams, it may be longer:
than waiting for it now. In case there is any docubt, the
witnesses are excused.
(Witnesses excused.)
MR. SACK: There is a méﬁ»on‘the telephene'i--
scribbling numbers very rapidly.

CHAIRMAN JENSCH: We only want one number.

[

MR. SACK: Unfortunately these people work with‘grea
'precision and someﬁhing as big as ~- I am not sure the ;ecord
is clea; on my request that we reconvene within 30 days
after the final statement. Is that still pending?

CHAIRMAN JENSCH: We will have to siudy that care-
fuliy.  it may be that we will request some data from the
Applicant about that time; specifically iﬁ-reference to crud.

MR. SACK: I am not sure there is a direct

correlation between the crud and the reconvening of the hearing
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‘on the full NEPA review.

‘lilmﬁ _
) 2 . MR, CAHILL: Let me clarify the term "crud."
3 There is a technical connotation tO crud. It is corrosion

product deposits which usuwally bunilds up after long-term

£

o

opefation, So we are using the term "crud" here in the slang
3 i $ense, These are visible particles, machine}éhips, slivers,
7 beads of metal that you can spe with the naked eve. The

3 chip which caused the‘majo; binding was fairlyvlarge, about

% roughly an inch or so in length, Thexre are small “bits of

sivteenth, eighth inch diameter that are in between.
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CHAIRMAN JENSCH: Are these things floating around i1’
+here? Are there any effects on your fuel assemblies or gontrolk
rod guides? Have they been cutting and slicing and chipping

and picking into the internals?

=
&
s ez i

MR, CAHILL: Not in the internals, but in the guide

g sp e
e

18 tube thimble where the cbntfol rod wmoves up and down,

§7 P the$e cou1d cause a :uﬁbing tfpa of action. |

8 4 MR. BRIGGS: There was mention, I believe, of taking
ggf dimensions, checking dimensions, Is there any reason to

25 beiiéve thatAthe dimensions of the rod ¢+himbles or the spacing

24 of the rod thimbles or anything like tﬁat was -- |

22 4R, CAHILL: The diameter of the rod thimbles in the
39 lower,poiticn, which is the so-called snubber or dash part

24 ﬁ secéiqns‘in close tolerance, and there were sche tight

clearances there which we picked up by these»measurements
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mil~-7 i § and corrected. It is stretching the tube with a pfécisely

shaped tool.
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i"l E MR, TROSTENM: The rounﬁed.number,, including
2 | plant and fuel, ir. Chairman, would bz $210 million.
3 | .CIiAIRMAR JENSCH: And the fuel itself, as I under-
‘ . ,
% stand, Mr. Cahill, between $20 million and '$30 million?
5 MR, TROSTEN: Réughly $34 millioh or $35 million.
8 | CHAIRMAL JENSCH: 2nd that Figure éf $210 |
7 § miliion is inclusive of fuel and also i.ﬁclusive of the
8 || land wost allocated to the Indien Point 2 plant?
@ MR. TRGS'I'/E‘;E{: T believe that's corré‘ét: #r. Chairman
10 ' CHAI%&MAI.\; JENSCH: And separate and &istihct from
gy I indian Point No. 1 iand cos;t%;?
%2 MR. .TRO.STEN:_ ;'Iesf,
. 13 §! CHAIRMAN JENSCH: if you find t&lefe is any substan-
14 tial differénCe in the figure you have given us, send it by
15 ’L’ telegram, please, and we will proceed on the basis you have given
98 us. | |
97 . MR. TROSTEN: Thank you..
i CHAIRMAN JENSCH: 1Is there any other matiter we can
8 b hear at this time?
20 | ' I hear no such.
21 This evidentiary session is concluded.
. 2 {Whereupon, at 2:35 p.m., the hearing was adjournéd,
2% subject to the call of the Chair,) '
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