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. UNITED STATES OF AMERICA

‘Ih the ma££er of:’ R
CONSOLIDATLD EDISON bOMPANY oF : chket-No.;50—247
NEW YORK, INC. :
(Indian P01nt.Station,.Unit No. 2) :

o ‘Tarlff Comm1551on :
o : o , f _Thlrd Floor, 8th and E Streets, N. W
v _ o . o Washlngton, D. C.

"1Tuesday, 12 December 1972
The above—entitled matter came on for further

hearing, pursuant to adjournment; at 9:30 a.m..

.

BEFORE :

© " SAMUEL W. JENSCH, Esq., Chalrman, ‘Atomic safety

and Licensing Board.

DR. JOHN C. GEYER, Member.

MR-'R- B.. BRIGGS, Member.

APPEARANCES:

"LEONARD M. TROSTEN, Esqg. and EDWARD L. COHEN, Esqg.,
1821 Jefferson Place, N. W., Washington, D. C.,
20036 on behalf of the Appllcant.

" MYRON KARMAN, Esq. and EDWARD LYLE, Esq., Office’
‘of General Counsel, United States Atomic

Energy Commission, Bethesda, Maryland; on -
behalf of the AEC Regulatory Staff.
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APPEARANCES (Continued):

l . .
C T 1040
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y
| S R
. BRUCE L. MARTIN, Esq., 112 State Street, Albany,
‘ New York; on behalf of the Atomic Energy
Council of the State of New York.

" 'ANGUS MACBETH, Esq., Finney Farm, Croton-on-Hudson,

New York; on behalf of the Intervenor, Hudson
River Fishermen's Association.
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WITNESS :

 DIRECT CROSS = REDIRECT  RECROSS

EXHIBITS

NUMBER ° = ... FOR IDENTIFICATION ' IN

EVIDENCE -

Hudson River Fishermen's Association: -

ITI ‘5f;f7L73;
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Association. Is that correct? e

1 preliminary observations?

S 7042

' CHAIRMAN JENSCH: - Please come to order.
It is the recollection of. the Board that this sessio
of our evidentiary hearings will be cross—-examination of the
- . i

Applicant's witnesses by the Hudson River Fishermen's

MR. MACBETH: That's correct.
. - . . CHAIRMAN JENSCH: are you réady to procéed, Mr.
Macbeth? | |

MR. MACBETH: I am; Mf; Chairman.

' MR. TROSTEN: Mr. Chairman, may I make a few

CHAIRMAﬂ JENSCH: Yes.
w"MR, fROSTEN; First I have distributed to the
parties this morning ;~ may I ﬁry it witﬁout a mike -- I have
distribgted to the parties this morning é doéument entitled
Applicant's Listiﬁg‘of Items from the Héa:ing,séssionsvheld
on December“4, 1972, which are to be submitted by the
Regulatory Sta;ff° N

| With the Béard's permissidn, I would‘asg that this.
be included in the tranééript merely fér referencé purposes
so that we-would have a record of the open items,, if you will,
to be Smeitﬁéd by the.Regulatory_Sﬁaff; and I would ask that

the Regulatory Staff submit these prior to the resumption of

cross-examination of Dr. Goodyear.




. December 12,1972

Consolidated Edison Company of New York, Inc.
Indian Point Station, Unit No. 2
AEC Docket No. 50-247

APPLICANT'S LISTING OF ITEMS FROM THE HEARING
SESSIONS HELD ON DECEMBER 4-7, 1972 WHICH
 ARE -TO BE SUBMITTED BY THE REGULATORY STAFF

Item . ' page ... Due From
‘1. List of references answering | 6522 : ‘Goodyear

principal questions concerning
reduction of recruitment due
to entrainment.

2. Document to be provided on Hudson 6669 . - Goodyear

' River shad relative to control of :
populations by density independent
_mechanisms.' ‘

3. Estimate of number of Hudson River 6671 ~ Goodyear
spawned striped bass caught each .’ 3
year by commercial fishermen. e

4. Additional assumptions important 6705 - Goodyear
to Staff conclusion that effect
of plant operation. for even a
short period is expected to re-
duce future Mid-Atlantic land-
ings in the neighborhood of 30-
50%. ‘

5. - Review of pages 6515 to 6525 to . 6713 Goodyear
determine if modification is : o
needed in light of answer given
on page 6713. ' '

3 6. Estimate of total populatibn of . 6761-62 'Goodyear-

striped bass in the Chesapeake
Bay. _ ' -




10.

Item

: References to additional tagging .
studies relied upon by Staff.

..Response ﬁo.question stated on

page 6801.

~Response to question on parallel

trends in fishing effort for

Hudson River and. Atlantic waters

of New York State.

‘Set forth the factors which "
‘caused the Staff to change con-.

clusions in the Draft Detailed .
Statement.

: Pége

6772,
6774

6801-02,
6824

6850

7020

Due From: -

Goodyear
Goodyear

Goodyear;

. Knighton
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:i;CEAIRMAN JENS&Q: Is there any objéction to that
inclusion>inxthe;transcfipt? | |
| . MR. KARMAN: . We have no objection, Mr. Chairman.

Dr. éoddyear is lookiné over that list now to. see whether
we have everything with us a§ the moment.

CHAIRMAN JENSCH:  Any ijeqtion?

'Heéring no objectioﬁ; théifequéét of the Applicant's
counsel is.granted, and the statement of Applicant's listing
of items‘as identified by Applicant's counsel'may be phyéically
incorporated in thé_transcripf'at this place.

(The document follows.)
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MR, TﬁOSTEﬁﬁ_ Mr;-Chairman, I wéuld also like to
note-fhat we héve re;eived from‘cégnsel for the Intervenors.
a-document‘entitled Proposed Subjects fériCrOSS-Examination.
Thié document was sﬁbﬁittéﬁ to us in accordance with the
agreement among the parties. Yesterday i received ffomv‘
Mr; Karman a list of several subject areés on.which thé
Regulatdry_Staff desired.to crbss—ééémine Dr. Lauer. I have
not received any ofher listing of subject aﬁeés oﬁ which‘
cross-examination by the Regulatory Staff oﬁ any other party_
is desired as of'this time. | | |

| We are prepated -

MR. MACBETH: With the exception of the rather

complete list from me?

'712 MR,_TROSTEN& Thé éhe I mentioned previously, yes,
6f course. ?hank you. | -

f @rr Chéirman, we are prepared for cfoss-examination
this morniné of ouf wifnesses in accordance with my con#ersa—

tion with Mr. Macbeth. We propose that Dr. Lauer be cross-

 examined first, followed by Dr. Lawler. Since the testimony

of these two witnesses is closely interrelated; I would

,propose that they sit here together in case there is one ques-

tion that should more properly be referred to another, this
could be done without any loss of time.
I haVe also agreed with Mr. Macbeth that the cross-

examination will proceed following conclusion of the cross-

7044)
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‘examination of Dr. Lawler to the cross-examination of Dr.

Raney, Dr. McFadden, and Mr. Newman. It may be that Mr.
Macbeth will alsc wish to cross-examine Mr. WOodbury.‘ I
rather sﬁséect hé wili; judgihg_by the list of the areas

in whlch he tentatlvely says he wishes to cross- examlﬁe,

: partlcularly the reference to Con Edlson s Appendlx G the

detalls of the proposaizesearch program,

- -~ So we will have Mr. Woodbury available here,_and
any other witness:who ia appropriate-for such cross-
examination. |

I have also agreed with Mr. Karman that cross-

.examination of each witness will be begun and concluded so

that Mr. Macbeth will cross-examine and then theARegulatory

Staff will cross-examine, and then it will be possible to

exeuse that witness so that people do not have to stay

throughout the entire hearing in order for cross-examination

to resume.

CHAIRMAN JENSCH: Yes.- That would appear a very
feasible pfocedure. The Board.would just remin§ the attorneys
that the Board.will expect the attorneys to keep infqrmed
among themselves as to'the‘anticipated length of cross-
examination‘so sﬁdceeding witnesses will be.available without
delay.

MR{:fRdSTEN: Yes..

CHAIRMAN JENSCH: With that preface, then, Dr.
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. -1 Lauer and Dr. Lawler have resumed the witness stand.’

'-‘2 ‘ Wh_ereupon,

. Y o . ° . GERALD LAUER
4l . ... Y and ‘»
: . f : A !
sl S : - JOHN P. LAWLER o

4| resumed the stand as witnesses on behalf of?v the Applicant and,

.71 ‘having been previously duly sworn, were examined and

sl testified further as follows:

ol P CROSS-EXAMINATION:"l
; 10 o  BY MR. MACBETH:
, 1 | Q I ‘would l_iké t-o. begin with -Dr.: ‘Lauer's éestimony'
. _ - ]2 of October 30th. Thé experiments wére cénduc.ted to determihe

. - 13|l maximum :safe temperéture for striped bass eggs and larv‘a'é.
]4 It appears in the _téxi: of Dr. JvLauer‘s.{»:eAs’timony at abouf page
15| 42. | | | |
ié | o br,“ Lauér, wéﬁld you giiie' a ‘d'esérripti‘on_ .Of, iihg
7 ex‘périment.a:l.' apparatu_s‘ an%i the conditions under which til.le'
1;8 ekperiment was c‘o,r.lduqt_:ed? |
A (Dr 'Laue;..‘)"." Okay. As indicated in the text, these -
experiments were_carriéd out at Moncks Cbrner, South
2] Carolina Hatchery. | |
. . 22 ' MR KARMAN: I can't heér you, Doctér.
- 23 _ | : WITNESS LAUER: These experiments were carried out
. 24 at Moncks Corner, Souﬁh Céroling Hatchery. Primarily for the

Ace - Federal Rep°”e’3"2"‘§ reason that it was found to be virtually impossible or was

‘




ar4A

=10
n

"' 12

- - 13

14

15
16

17

18

' 19
20
21

") 22

27 93

f‘.’ | 24|

Ace — Federal Reporters, Inc.

25

females and spawning --

- 7047

antiqipated £hat.it was géinq to be virtually imposgible
to'get a sufficient.suéply of eggs'and larvae in good
condition for all of tﬁe developmental stageé by collecﬁing
£heﬁ from.the'Hudson‘River;withfﬁets.‘ | |

- It was uncertain as to whether or not they could

_ be gotten with -- by the pocess of trying to get males and .

- - - (piscussion off the recofd.)
| CHAIRMAN'JENSCH: Will Qoﬁ start‘again? You started
at the North Carolina'Hatche:y fof some reééon. |
| WITNESS LAUER: In the first.pléce weAahticipated
having difficulty getting a suffiéient supply of the various
developmental staées of the eggs and larvae to carry out

these types of experiments, and we also had uncertainties as

to whether or not we could obtain these developmentai stages

by way'of'collecting males and female fish from the Hudson  

and getting them to spawn at appropriatevtimeé in oraer‘to
get these developmental stages.

Sd we went'£6 Moﬁcks Corner, South Cafolina to the
hétchery'dqwn there where they had séocks of striped bass
eggs and larvae'comingvoff at differen£ developmenﬁal stage;,
and had previously developed an experimental device similar to
what ﬁahéxsky‘ha used and hés reported on in the literature |

which involves. a metal block approximately four feet long, six

feet wide, six inches wide and four inches deep 'in which holes
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were bored in a series of four holes in line with each

other; aoross the leogtﬁ of thiS’motal blook, 17 rows of these
aiong the length_of.thetblock;.and each end of the bloCkofitted
Witﬁ o circulating ﬁater'devioe'connectéd to controlled -
temperature appartus so orie end of the bloc% could be made

cooler and the other éndtof the block made %armer, and in

~ effect then this provided a temperature gradient over the

‘length of the block.

The grédient of that couid bo controlled-by
adjusting temperatures‘as desiredAat each end of the block.
The block was insulated‘to inhibit heat oxchange to the outside
to maintain stability.  This provided the posSibilitieé of
e#pooing a given iife stage of organisms to an afray<of 17
different temperatureées, individual temperatutes simultéﬁeously;
four replioates for each témperature, or other experimental
designs oouldbbe used 1iko one could exposé a developmental
stage -- ano this was done -- of the eggs and larvae to.théA
range of temperatures in the block that pull an individual
sample.of lar;éé out of each oftthe four whole replicates at
differeﬁt time-intervalstsobone could get different timeslof
exposuros-at the samé temperature osing the'same array of eggs
and larvae that'hao been introduced into the block simply
bylremoving them;at the desired time. |

This provided an opportunity to get‘a replioation

of a large number of experiments involving each of the life
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stages, developmental stages of the eggs and larvae over a

substantial"rénge'of tempera£ures.‘

The éggs;énd laryag were -- in order to be e#pbsed
to these températures in this bldck'-f by the way, each of |
the holes in the bloék were lined,with an inert plasfic liner
thch then had water inside ofvitﬂto keep the water from
being in cohtact with the metal so Eﬁé ch&mbers for eacﬂ lininé.‘
had this plastic tube.- And then they were'filied‘with?water
and the water.camé to equilibrium in temperature wiﬁh the
block at éach of these pafallél réws'of holes down the length
of the block. | o '

 To introduce the specimens to the block for the

temperature exposures we had a similar type of a gridded

metal plate with ail of thé‘héies bored exactly for the same.
positiogskas the holes were bored for'thé biockvso that -
and this was.mountédin an ambient temperature water bath.
Each hole was filied with a plastic tube with a poroué:net
béttom on it‘to allqw for water exchange andleach one of  these
tubes was then innoculated, if ydu will,.ér had on the ordér
of 25 to 50 eégs and/or iarvae, depénding upon the size of
the larvae. |

Into each one of these tﬁbes, the whole thing
was lqadéd With these. tubes with the test érganiéms intact
and then the whole rack could simultaneously bé lifted up,

transferred over to the thermal block, and all simultaneously




¢

"f ‘ 3l immersed into the holes of the thermal biqck. All of the

": 2| organisms had in it the saﬁé'initial starting point in terms
" T3 _ of exposx_;}fe to the ﬁémpera-ture, ‘and this wés elssenti'ally an
- '44 inSfantanebds tempe;atUre increase, pérhdp; somewhat more
5 abrupt than wh;t they wouid_eﬁperience goin; thréugh*ﬁhe
6 ppwé; plant because‘it was an instantaneousfthing,'VTﬁere was
7 né.water being transﬁerred with these organiSms eicept the
- g|| £ilm of water that e#isted on the net or aroﬁnd the spécimens
9 £hemselves$
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BY MR. MACBETH:

Q - I take'itffrém_yﬁur descfiptioﬁ that there were
fouriorganisms in ééch cell of the block in the'senSe tHat
é cell would be fesfgicted.ﬁo 1 aelta T increasé of
temperature?’

A There were four cells with similar delta Ts

7

in temperature in any given row along the length of this

block. 1In each one of those cells, ordinarily Had 25 test
organisms iﬁ them except when the larvae Qere of larger‘
size and we went tq fewer.numbers, usually 10 to avoid
crowding. | .
0] -.And_fou‘séia‘there were 17 intervals of température.'
Whaﬁ range of degrees Fahrenheit did that éover?n
| A ’ Well, it cpuld cove?ipreﬁty much. any range Qf

teﬁpératﬁres'desired jusf by regﬁlating the twé thefmal contrél
units at each ena of the block and the gradations éould be
made greatér or smaller depending upon-how the temperatures
at eaéh end of the block.were adjusted. .

But the range of temperatgres over the block'
normally would have in&luded é range of about 15 to 20
degrees depending upon how each of the mpefatures at each
end were manipulated.

Thése things were sét ﬁp such that we tried to
have the median température of the block or the holes in the

middle part of the block represéntative of the temperatures
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' _the one side and higher'on'therther than those"témperatures“

‘these things if you think it would help to clarify what you

ny

15

‘just outright dead or'not based upon their appearance. They

turn opaque if they are dead, but in order to determine their

‘.' 22

7052

that would be expected to occur at the time that these
developmental stages would occur in the river, and then, of

course, on either side of this we had temperatures lower:on

would_be expected to be.
So in general the tempeature range amounted to;iS-tc

20 degrees over the: length of the block.

MR. TROSTEN: Dr. Lauer, if you feel that it would i

be helpful, we have an easel in the room now and you could dray

are saying.
WITNESS .LAUER: ::i Qkay . "~Thank. you.

BY MR. MACBETH:

Q _wa long were ﬁhe-sbecimens kept for observation?
A (Dr@;}Lauerﬁfaybuxmean-aﬁter,the»eﬁperimenﬁ waé over? |
Q Yes,.si;.

A For variable pefiods of timé.i The egés,_of_coutse,

had to be held. One can't tell whether dr not the eggs are

subsequent successful hatching, the_eggs had to be held until
they hatched to see if the larvae hatched out nbrmally without
any deformities or abnormalities.

So it can be said that depénding upon what stage

of egg we are talkiné about, if there was a'fertilization stag

W
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 they were held for 48 hours uritil the poiﬁt of hatéhing'and ,

then subsequently for & period of up to 24 to 48 hours to

- tested say a 24-hour egg which was by then in the‘2ﬁ2$§z%%égl)

- 7053

i
|
|

|

look ap'the larvae themselves to be sure they were swimming -
hormally and apparently behaving normally.

On the other hand, if we are talking about. having

stagé obviously that wéuid haxg been held only 24 additional
hours before hatching. |

The time they_werevheld varied ﬁpoh»the stage
that thej were in at.the time they were exposed £o.the'tempera“
ture. There is n0>absélute time beCaﬁse_of'that. We were
;ookingbat all these different developmental stages.

Q Would the eggs that you held for hatching, were
there any distinctioné made after hatchiﬁg between thoée thati
were alivé and swimming normally and those that may héve been_
alive and,showing abnormal}behavior? | “

A There were, aﬁd thé safe temperatures represented
on this.graph represeﬁt -

] 5Q' © By the graph you mean figﬁre 17?2
| A Figure 17.

';— represent.£émperature exposures.which were not.
found to causé eithér any increased mortaiity or abnormal
developmentsu~'A£ hiéﬁéf.temperature ranges -- now -- well,
either one Qf those things could be the limitiﬁg faétor

¢

causing the positioning of a given point. We did,expose eggs
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having to do with the'different stages of egg development;

the last gastular stage.

‘temperature of 85 degree exposure, we did not see either any

. 7054
L

to temperatures which did cause subsequent abnormal development]
whereih the larvae either’had a crooked spine or swam

erratically or otherwise were abnormal in their behavior.

' This line on figure'l7, both lines on figure 17 a

represent points which -- of temperature exposure which did
not either cause increased mortalities or increased abhofmaliti
of development compared to controls.

Q 'In other words, let's look at figure 17 and take

'EWipgﬂthe 60-minute exposure, ﬁhé.—— there were
no more §rgani§;s in-fhe experiménﬁal,group.than,inAthe_control
thch had any abné;ﬁaliﬁy above 85 degrees? |

A   .I.think I know what you mean; I am not sure I
would hé&e éaid it tﬁe samé wéy. I will fesﬁate ittthé.way I

would state it and that is that at approximately this

increased mortalities oxr abnormal developments compared to
controls that had not been exposed to temperature elevation
above their ambient culture temperéture. I think that is

essentially what you said, but that is the way I would say it.

Q Could these various stages -- what percentage of thd

organisms in control show abnormality or death?
A Generally few to zero, almost never did they

experience abnormalities or death in the short time frame

es
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moment.

l
|
|
L |
o l
when one looks at the -- you know, looked at the 1mmed1ate

effects.

: Wlthholdlng of these thlngs until hatchlng stage, tk

.lr?,'t"“ .

controls dld eXhlblt a minor amount of mortallty durlng the:
rest of the developmental stages, most of which occurred
right'at the point of hatching. This is a petiod of'transitiOn
obviously andrthisdis at one point in which some mortalities
were observed.
As far as the_exact percentage that_ekisted in
the controls, I don't have that information;with nme, but these.
points were taken and located on this curve as being those that
reoresented no increased mortalltles or abnormal developments :
compared to ‘the controls and the experlence in the controls
;s minimal. That is as far as I could go w1th that at the
'T‘Q .;‘_in the period when these otganisms>Would_be ptesent
in the hudson River, the temperature of the Hudson River
would vary between abont 53 and 63 degtees Fahrenheit, would it
not? |
A Are youﬂtalking abont the eggs?
Q .'This timevperiod shown'on figure 17. In other
words, the time when the eggs of young larvae would be
present in the river in the vicinity of Indian Point?

A " Well, I think that would be true for the eggs

and the early larvae: As far as the oldet larvae are concerned

7055 |

e
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quoted.

~organisms?

temperatures'that existed in ‘their water system at the

60~minute exposure time to help to compensate for the fact thag

17054

I think the ambient temperatures would. be somewhat higher than
63 by the time the larvae got to the stage that the oldér
larvae represented}in~figure.l7 are concerned. That’wbdld

.

occur somewhat'higher than thelambient of 63 whichfis;what you

Q pid you take anyleggs or larvae at ambient
temperatures or acclimation: temperatures between 53 and

63 degrees and do any experiments. of this nature on those
A _ No. As is indicated in my testimony, the

hatchery were virtué}ly constantly 67 degrees Fahrenheit,

so this is what there was to work with. Thefe was no témpera{
ture that we had available to‘ﬁs loﬁer'or«higher than that.
They were'using well water and it was a virtuélly.donstanﬁ
temperature at 67 degrees. It was for that reason thét in théﬁ
intérests of being cbnséryative in estimating fhe.temperature
tolefance, maximum temperature tolerance,_that wé chose to

aﬁ this point not-haviné the op?qrtupityvto look at the

organisms coming from 53 to 63 degrees range, that we used a

we were starting from a higher ambient temperature in the first
plabe.
The 60-minute exposure time being on the order of

six times as long that ——_than‘that experienced by an organism
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transported throﬁghtﬁhe;Unit 2 and Unit 1 cooling water systemg
wheﬁ‘they are'operating in combinatioﬁ. We used the460—minute
exposure time which'wQuld £énd to reducé the temperature .
tolerance compared ﬁo a(ld—minute exposﬁre time in-ordér to |
compensate forrthe fact that weuhad to start at a highef
ambient temperature which,ézzgggzavgmthe effect of causing a
'highe; esfiﬁa;gd maximum tolefable teﬁperature in the
experiﬁents.‘ | |
Q Well, obviously there'caﬁ be Sohé dispute as to
whether it is the'absoluteltemperaturé that has the -~ has
an effect on these organisms or whether it is the thermal.
shock, the quick-incfease of 15 degrees.
| Did you make any tabulations of what habéened to
these organisms f; to,fhelorganisms that were:heéted 15.
degrees after 10 or 20 minutes? |
A" Yeé, we did aﬁd'that.would be, foruekémple, whére»
‘we had an ambient temperature for these ofganisms a£ 67,
adding 15,degreeé tb that would give you an 83 -- if my
afithmeticﬁin my head;is cérrect —-vand that lS:deérées over
67 obviously was a ﬁemperature which caused increased mortalitij
and abnormalities because the maximum safe temperature at
that ;ime was‘abput 79 degrees, looking at the Very early .
stages;of égé ;f;ér fertilizationdfrom figure 17.
';:Howevéf,‘itvwas‘also our_expe;ienqe from doing

these expériments'that involved something on the order of

es
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_50 000 spec1mentv a11 told to produce this figure and there are

h}up for yet that could he aaded to thls'—— it was our experlence

larvae themselves had a response that indicated that it was

a maximum temperature for each of the developmental stages

importance unless it exceeded that maximum temperature, of

of the 10 to 20-minute exposurebto a delta T of 152

producing a complete picture of the :whole area. I don't

7058
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some longer exposure times that we don't have the data worked

that 1t was the maximum temperature that was -- that seemed
to be most lmportant rather than the delta T 1nvolved,
and if the delta T exceeded“the'maximum temperature, then you

got an effect. If it did net,%then you didn't. But the

that was pretty much fixed and the delta T was of lesser

course,

Q Do you have the tabulation of the other results

A Iedoh't have that here. We did considerably less
experimentatioh‘for the 10 to 15-minute exposure times
than for the 60-minute for. the feaeon‘I'just'described-and
that was that we knew the aﬁbient temperatures here.—-

Q '-'I really just want te‘knowAif you havejthatEdate.
I would like to see it.

A [' No, I don't.have it. That is being wotked up.

This whole section is being worked up in the interests of

have'those data with me.

Q If those data become available befbre the end of .

T
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this prcceeding,'é¢uld they'bevp¥ovided to me?
MR. TROSTEN: Yes. |
__BYMR.-.MACBI;JTH:‘ - " .
Q | 'ﬁef mé turh.té the‘pfessuré ékpgriméﬁts.' ’
‘Did YOu give - do‘ahy expefiments at negative
preséufes, pressure$ less'than atmo$pheric%
_}A | Yés, we did pressure experiments over a -range of

‘pressures from 7 pounds per square inch up to a'hundréd pounds

per square.inch, 7 pdunds per square inch would be approximatel

half of atmospheric.
Q All right.
And did: the hegative'pressures, thé léés than
atmospheric preséures, éo down as low as the pressure levels
that would be experienced on an orgaﬁism in the plant?

A We tried to gear it to appfoximately that, but I

think maybe Dr. Lawler might want to comment on it. He has

done a more detailed andlysis of'pressurés going through fhe
plant‘than I.have. We did dear thé éxperiement to Wﬁat we
were ad&ised was the low pressures that might be e#perienced
by organisﬁs going through. I think it-is approximately that.
"Q | Perhapé we‘cbuld have a comment from Dr. Lawler.
What pressures would-be expepienced by'an organism

passing through thé intake pumps inithewwater'bok? -

vy
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MR. TROSTEN:: Dr. Lawief, is this info?mation
ﬁot contained in‘your ?estiﬁony copcerningvfhe effects'of.
dissoived oxygen == oﬁvdissblved oxygen of Indian Point plant
dpefations? | |

WITNESS 'LAWI.;ER‘: That's right.

BY MR. MACBETH§  - 5

'Q . Does Dr. Lawler have it 6; the-top_of his head?

- MR. TROSTEN: Do you want us to £ind the document
and fead.thié off, Mr. Macbeth? |
| MR. MAéBETH: Yes, I think that would be helpful.
MR. TROSTEN: Aliright.v.We will do that.
beay we take a brief recess, Mr. Chaifman,'while
we look for this aata? Or perhapé Mr, Macbeth would wahﬁ to go
on and Qeewi}l find it. .
':H;;ZMR.mMACBETH:"I could goton fé another tépiéland,
piék this‘ué’later. *
L CHAiﬁMAN JENSCH: 'All}right, éroceed.
' BY MR. MACBETH:

A.Q I would like to turn to the'i97l data on the
pésition of the water-éolumn in whiCh'stiiped'bass, larvaé,‘
eggs were ﬁo be found. Am I right in ﬁhinking £hét that is
the samé data that Dr. Lawler reiies on in his:testimony
in thé follbwing page, 52?
A  l(Dr. Lauer) I think‘ih partf

Q He refers there to 1971 NYU data. He is referring
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to the same set of experiments that yéu described- at pagé 42

in the following_graphs?f

‘A ‘With résbéct to NYU data, I think that's ébriécf.
He élso uéed othervdéta.i Thét‘S.Why I was'Qualifying the
answer, | | |

| Q Yes. Dé you havé a complege tabulation of'ﬁhqsé
tows on a station—by—statipn basié? N

- A I am not sure that I understand what youvmean by . a
complete tabulation. You mean when we took fhem, where wé.

took them and so fo:th?

Q Yes. For instance, I have been shown tabulations

of the number of striped bass larvae collected in the mid-

depths duringlthe day,-broken out for each day in which such a
tow is made and brokenrout sﬁation by station, seven columns-
;oing froﬁ A to1G; following thelstationé on the various
charts that'appeér both in your testimony and Dr.‘LaQier's
testimony. Do you have'such tabulations.for all of-thg
stations at aii of thevvarious sampling times and places?.
:‘In.other words; niéht éurface, night mid-depth,

night bottom?

. A - Yes, we do. We'ﬁake up;a‘aéfa sheet on.eéch
indiQiduai sample as it isitaken relative to the location
in the river;rthe depth %t whighvit is £aken; as close as we
cén estimate tﬁat, the timé durinébwhich it is taken, and the

temperature and okygeh conditioné that exist at the time that




LY L T i

7062

ar3
‘ " | 11| the samplé is ta_kfe.n.. So there is a sheet made up -on eac;h one
. of tﬁeée so that T gUéés o{rer a .seasonk's period ‘that would
' 3 mean we would have c;n ’t."n_é orée? Of, 1500’; 2000 such sheets,
4 because ap?roximatelj the number. of samples that are taken.
5 B Q Well, I have been éiven sheets that -- perhap‘s._I
4 should show them to you and be able to cleaf‘up what I am
7 speakihg of. h |
sl (Handing document to witness.)
9 : 4 I have béen shown sheets of that .sort for a
" 10| number of the different modes éf collection, but not for all
-”' of them. Are sheets of that sort a tabulation of the --
‘ 2 ‘perhaps a colleqti_on'oflthe'data fof tﬁe - ffom the numerous‘ '_
| 13| sheets tha£ you 1‘1ave? |
14 A Okay. |
]V5 M‘R. TROSTEI;J: Dr. 'Lauer, would you idep:tify this
16| document for the record, pleése? | | |
17 - “ WITNESS LAUER: OkAay. This is a document that is --
‘..]8 well, it‘is a compilation of tables indiéa_ting the abundance
: 4_.]9 of striped baéé and _wr.xite‘perc‘h larvae re_lative _fo the time
20 tﬁey were collected for each of the ée\(en individual"stations
21 -that we have sampled, bfor each of the dates‘ dn which samples
. 22 were taken through the season of occurrence for bqth the
23 striped bass énd the white perch. - | |
‘ | aal They also have includéd with tf.hem the statistical
ce - Federal Repme's"z"cs' analyses of those data on £he bottorﬁ of each 'page. ; | |
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{. and shown to Mr. Macbeth per his request, is that correct?

_ the'record, but first I would like to ascertain whether complet:

' striped bass larvae during the day for the boﬁtom, for

‘depth, white pérchtlarvae'during the day for the bottom,

7063

s MR.VTROSTEN: This is ‘a document you have prepared

"f~iWiTNESS LAUﬁR: Thqtfé correct.
" 'BY MR. wacBETH: :
.":VQ: ‘ EI:héve - 2
i MR'-KARMAN= 1Is this goiné to beédistributed to
thé.partiés; Mrf‘Trosten?.  | |
L 'MR. TROSTEN: Mr. Macheth?

MR. MACBETH: I think I would like to. place it in

sets of these data are available. I have been given data
sheets -- or data tabulations, perhaps, is better, which

cover striped bass larvaé during the day for the mid-depth,
the surface, white perch larvae during thé,day for the mid-

striped bass eggs during the day for mideepths, and
striped bass eggs dﬁring the day for the bottom.

Now the -- I thiﬁk one can work out what the missf
iﬁg sheets have to be. The most obvioﬁs ones, to my mind,
are .surface data dufing-the day for st£ipéd bass and white
perchrand data fdr all the°statiqns and types of fish for the
niéht period. .

'BY MR. MACBETH:

Q Could you supply those tabulations?

D
-
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‘MR, TROSTEN: I am_not‘sufe I understand tﬁevques—
tion, Mr. Macbeth. Are yéﬁ saying:has he'got the-tabulatioﬁs
or has he suppliéd them or -- would you please clarify y&ur.
éueétion? | | ~ |

 MR. MACBETH: I théught my previous questionAu
established that such tabulations did exist.

BY MR. MACBETH:

Q- ‘A-Do‘they exist, Dr. Lauer?

A (Dr. Lauer) The ones you have e#i;t and thé
tabﬁlations that you talk of in the natufe ofltheir being
miséingvdo-not exist. The tabies, the-nonexistent tables
représenting_abundances of striped bass eggs atbthe sﬁfface'
énd both aay and night were never made, tables of that type
that you ﬁavéfjﬁst éhbwh'ﬁe'Wéré never made,tprimarily because
the whole table Qould be virtﬁally zéroeé} So we never went

"Hdwever, wevdid provide othef tables that a;é
the second generation tables after this oﬁe which do include
the data for the suiface in summary form as well>as for tﬁe
mid-depth and bottom'depths. o

Q@ I have those. What I am pafticularly,inferested'
in is being able to distinguish between the various stations
A, B, C, D,AE; F, and G. And the‘secénd qené:ation tables
do not make those distinctions. Could you provide the under-

lying data from which tables of this sort, which could




Yedistingﬁish betweenlpﬁe statioﬁs; could be drawn up?
A I couldn't at this point in time. The dataido
- exist obviously because they wen+'1nto preparlng ‘the summary
tebles, however, in the llght of my orev10us comment the
tables themselvee would have been v1rtually:all zero, so there
_is oot much.to,distinguishlamongst:the variéus stations when
ﬁhey.are.essentially all zeroes. There Wereeaefew positive‘
pumbefs that occurred tha; obviously show up in the summary
fables; Those data exist}‘but I could hot give them to you
now because'I do not.have_fhe.pile of deta hefe.: They do
exist. | |

MR. MACBETH: I would like to request_thaﬁ I be.-“-

provided those data sheets. - The importance of ‘it, I think, is

perfectly obvious. Di. Lawlef has made a distinction between

i5' the various stations for his analysis of the susceptibility

ié of striped bass eggs and lafvae to the intakes at Indian:Point,
'i7‘ end unless we have,the data”which distinguish_beﬁween the
{é statione, we really can't aﬁalyze the basisAfor Dr. Lawlef;s.
'-;9 conclusions.
. 20 MR. TROSTEN: We will provide you access to the'
él date sheets; as Dr. Laner indicated,'they diad ﬁot compare
.. 22 A teblee such as this. So~ we will simpl¥ provide you access
£3 to‘the raw'deta shee#s. | |
‘ “ 2;1 : - In response to your earlier qﬁestion, Mr. Karman,
A”"F“““R””w“f;g we will reproduce a cbpy'ofithie and provide it to. you.
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|
| | |
MR. KARMAN: Thank you. }

MR..MACBETH{ Perhaps to make tﬂiﬁés simpier for
the xeqprd, we coglé ﬁave thié set that I‘have -; set of
tébﬁlatiohé'that'I haﬁe béen.given'idénfifieé and made an
exhibit. I think I have laid a sufficient foundation:for
that. -Could we have it marked.as Exhibit A for ﬁhe Hudson
River FiShermen“s Association ana put in thé.record? I‘would“
ask the Applicaht if he could ;rovide copies, since unfértunate
the one I have beenlgiven has been marked by us in the céursq
of Working,over_tﬁe data. -(_

CHAIRMAN JENSCH: I think we tried to work out a
numerical sequengelof exhibitS‘SO-fhat we wouldn't géf |
differences among the parties, and if you wiil tell usiwhaf
the next succeeding numérical number is,‘why, wevwillfutilize
that-particulé;.ﬁumbér.'
| MR;-MACBETH: Does anyone know what the next
succeeding numerical nﬁﬁber is? I would be happy to use it
if I knew wha£ it was.

MR. ‘TROSTEN: I don't think you have héd .any exhibit
yét; | |

MR. MACBETH: T héven't,.but I would be happy to
join in the sequence eQeryone else has been using.

"MR. TROSTEN: Each one has a different kind of
éequence. Would (hot maké ?éurs Roman numéral'ohe.:A

MR. MACBETH: That would be fine. -

7066
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CHAIRMAN JENSCH: - Would you identify the document,

please? How many sheets are containedvin that collection you

'MR. MACBETH: Seven sheets,and the first sheet
is headed Striped Bass Larvae (Day) Mid—Deth, Number Per
' {

Thousand Cubic Meters. There is no general§title to the

‘ document.

‘ 4f ¢HAIRMAN JENSCH: VVe;y well., | The doéumeht which
has been.iaéﬁﬁified“b§.counéél for Hﬁdson Rivef.Fishermeh's
Association may be markea with the indication of Roman numeral
number oné. | | . |
- (The documéntvfefefréa’tOIWas
marked Exhibit NQ; I, for
idéntification.) | |

CHAIRMAN JEﬁSCH: Do you offer that in evidencé?
| MR..MACBE;I'H:. I do. o |

CHAIRMAN JENééH:- Anynobjéction?

‘-‘_MR. TROSTEN: No objection.

MR..KARMANQ No.objection.

_CHAIRMAN.JENSCH: There'being no objecﬁion, Hudson
River Fishermen's Association Roman numéfali I is received in
evidence.

- {The docﬁﬁéht previously ﬁarked

Exhibit No. I, for identifica-

tion, was received in evidence.)
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‘with the fish larvae, maximum abundances, we timed those:

‘towing against the tide, whatever that flow direction is

~7068|

'BY MR. MACBETH:

0 Dr. Lauer, what stage of the tide were the tows

made that are from which thé data on thesejtables weré'collecte

e

A , fDr:;Lauef): I guess, considering the total array

of the samples, probably Qirtually on every;phase»df the tide

that exists out there. We timed the samplihg, especially at

nighttime,ltp come during the nighttime hours when we have
experienced, at least with the mackerel ihvertebréte and also
. sample
relative to the time of déy féther than the tide; 
Wé do take the tide into considération by way of

} af
the time we are taking the samples. We don't gear the sampling
to any partiEular pﬁase of the tide, bu£ we do reactvéo,what
the tide is by way of towing against.the flow of fhe ﬁide.

VQ  Wbuld,it*be fair to say, thén, that these

tabulations for each“bf.the'statiOns represent an average of

the tideé?

_A ‘ Probably that's a fairly reasonable generalization.

Q Could you tell me what the efficiency of your géar

in these experiments was?

A No, I can't. It is standardized type of gear that's

generally employed for these studies, but so far as I know,

nobody would be able to say précisely what the efficiency

was of the nets relative to any particular orgahism_or flow

Ul
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1

‘ SRR . velocity consideration. So these are estimates based upon
2l using the same kind of gear in as similar a way as possible

‘ - --3| for all samples and making the comparisons on that basis.

4| We don't know what tﬂe‘abéolute éfficiency is;fof each.
5| organism relative to each collection condition. ‘Té try to
b effeqt as m@ch homoéénity in the sampling effort as pdssibie,A
7 'éhis-réquirés a three-man cfew oﬁ £52 boa£s, énd we have made
g| it a practice never to have,leéé fhan two of these be the
i9 permanent members>of the crew. |
10 3 On occasion we havévsomebody get sick or sométhing,
' 11} so wé can't have all three being the same all_the time, but
. 12 T dOﬁ't think we have ever had a situation in w'hicﬁ we have
.~}13 less than two of the permanent crew on the boat to asaﬁfe
'i4 that the samples are taken in néafly éhe same fashion as
']5 possible on each collection date. But Qé just dén't know
‘ié what the absolute efficiénqy is.
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Q Does that_ﬁean these data tabulation tables give us |
" an abundance from one station to the next but the absolute

magnitude of concentration have organisms“at:anysparticular-stat

tion?*:
A I think that is a:fair'statement. It is virtually.

impossible to, in these kinds of field biological

'samplingé, to ever feel you haveithe absolute truth. We do use

- sampling devices to take these organisms and we can never know

for certain that»we have attained absolute truth in the

situation. I think it is accurate to say that these are estimates

of relative abundance by using the same gear types and

methodologies at each of the collection sites.

Q I notice»that in these sheets that were tabu;éted
and have béen marked aé Exhibit I, that there Were no»tabﬁlatiOI
of figures férvyolk.sac lérvae.‘ Why was that?"

A | Weli,-théy have been'tabulafed and they afe
indicated on,the summary of those data.are indiqated oﬁ
Figure 16 oflmy testimony on page 44. That probably'—— the
reason they don't show up in that particular sét_qf tables, if
yod say they don't -- I didn't remember that fhey didn't but-i

if they don't show up there, the probable reason for their not

showing up is the'same'reason why the tables for the surface

“weren't prepared. The numbers ofAﬁhesé are so small that most

of the tables would be just a series of zeros.

_ MR. TROSTEN: Excuse me, Dr. Lauer.  Would you like

P T T
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"look at the tables adgain and refresh your recollection on this |

'point?
WITNESS LAUER:  That would be fine.
_MR. MACBETH: I am sure that is the reason. I can -
I

(Handing document'to witness.)

CHATRMAN JENSCH: Why don't‘you_letbhim look at it
for -a few minutes. | | |

.WITNESS‘LAUER: Well, I woulé observe that thére
certainly éré no tables hére_on the yolk sac stage.
i would sﬁaté that.as a probable reason why there are not. I
can't at this’point state with certainty whether or not'any:
such tables were made up. 'I'am;quite certain they weren'ﬁ-
in that if they had beén made up, they would have
been given to you.

'ﬁy MR.' MACBETH:

Q _Ydu reélly came‘ﬁo the answer I was driving at earli
that the numbers would have been zero. I ﬁjdﬁkif you look at
Table 16 on pége 44‘of your testiéony, that_also'is
evident from that tabie.

On théiother-hand, there seéms to.be bbth ﬁore eggs
and mqré‘larvae.’ Now, the yolk sac étage, of cou;sé, comes
betﬁeen.the eggs and the larvae. Do you think that these lower

numbers of yolk sac larvae represént,a real situation in the

river or is it some problem with the efficiency'df the gear or
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perhaps not this gear'bUt gear in general’l

A (Dr. uf‘l) ‘Well, I think it is. probable that tluese small

‘:of the larvae probably do pass through the net. The_nets

probably are relatlve;y 1neff;c1ent in collectlng them. .

_This was determined to be the case in. the so-called

g

Cornwall studies“and it was.hoted as a probiem and’we arei
using the eame gear because of the need to'overceme sti}i other
types of sampliné probleme. I have an idea that'it p?obably
tepresents a.cembinationvof'things,.one of “which beiag :

that the YOlk sac stage is a~relati§ely short stage-ceﬁbared

to the post yolk sac larvae so at any glven 1ﬁstant, you'
wouldn' t tend to see as many there as you do, of the larva
ferms4fer e#ample,-just»because of their rate of,turndver,
development.into the larval stage.

It probably also has to do with the gear -

- collecting them less efficiently.

Q Do you know the range of velocities that‘passlthroug}

‘the net during the tows?

A _No, we do not. ‘We.don'tvmeasure the &elocities
into the netvfor each sample collected.:

.‘Q ?he cﬁarts ana the testimony indicate that more-.€ggs
larvae,vyolk sae larvae, striped bass, tend te‘be.found toward
the top of thewater column during the night than during ‘the
day. vDo‘yod think tﬂat ie a photo?tactie response or visual

net avoidance?

est
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I think it is generally attrlbuted to some type of ﬁéj o)
type response,

Q I misspoke. I should have said they are more;abundar

photo-tactic responee?

21

It is a possibility that -- especially in the surface samples

7073

a1 don’f'Quite agfee with your characterizaéion of Wh
the data shows. I don't think it does show that the eggs inm th
yélkvcég}g)larvae are ﬁore abundant at the surface at- nlght
than durlng the day | It would be surérising‘to find them so} ”
since they a:e essentially immobile. It does’shew thet
the larvae are most abundanf;}more abundant at night
throughoet the weter-column than duhingvthe daytiﬁe esﬁecielly-
at the sﬁrfeee in the case of the striped bass ehd thae i

has been true of the data for others who have studied>the

strlped bass larval populatlons in the Hudson Rlver. And,

dufing the'night at the surface. Do you think that that could H

visual need avoidance during the day rather than simply e

A Well, of course, this is a poesibility, alfhohgh,
once you th below -~ very below the surface, con51der1ng the
Eézg%éézékgf the Hudson Rlver, there 1s not much llght downA
there for them to react to. I don t khow what thelr

minimal levels of light intensity would need. to be to avail

themselves of the chance to react visually to the gear.

that there could be some of this involved especially with

the larger forms that have some self-determination as to how

W

"
|

bt -




- 10

12

13

15
16

17

18

Ace - Federal Reporters,

19
20

21

22

23

24

Inc.

25

like to be and the place that they would not like to be,% 

" hand where in the testimony that was?

11

~including the fish eggs and larvae. So the arrows merely mean

they can move relative to the river turbulence and

currents and thereby can'séleéﬁ the place that they would

0 I am looking now for the chart on which you

had the various towing stations marked. Do you remember off

A~  Sampling stations themselves?
'Q  Yes.
A That would be on page 15, Figure 6.

CHAIRMAN JENSCH: = Of your testimony?
WITNESS LAUER: Of my testimony, yes.
MR.'MACBETH:. Thank you.
BY MR. MACBETH:
Q There were just a féw things I wanted to check.here.
You have fwo arrows from s—.one from line;D toward.a doti
in front of Indian ﬁoint and‘oné from the end of line E £o
another dot in front of Indian Poiﬁt. What do those arrpﬁs
represent? . |
A ‘(Df;.Léﬁer) Okay, thesel—— those little circles
represent-the saméling stations for £he microinvertebratés

in chemistry and they:.are characterized by the same letter

designations>as are the towing stations for the larger forms

that the sampling location for microinvertebrates and the chemig

characteristics of the water aSsbciated with those samples for

al
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ﬁstationst is 1oéaped rightAat thé'plume-coﬁing-out of thé

plént rather than along ﬁﬁat 1in¢ Qf'tow, tﬁat is indicated
:fpr E for the macrozqdplénktbnbfiéh egg and larval samplipg.
'Thé£‘is a.pbint sémp}é;'in ofheffwords,-énd the other one has tf

be taken by towing.

Q And the data marked‘E in the tabulaticns of tow

data, in fact, come from the area marked with a line E on the

@

chart.
"A‘ Thatgis correct. . For the.fish‘eggS'and larva.
éHAIRMAN JENSCH: As for Roman numeral Exhibit No.l?l
MR. MACBETH:. Yes. | i
;CHAIRMAN JENéCH: Thank you.
BY MR. "MACBETH:
,;Q~.% Isn't it true that gfations Cc, D, and E are

those closést to_the Indian Pbint Power Plant?
.‘A>: ~.(D;._L;uer) ‘Théﬁ is correct.

/ Q | And would they give é clearer indicatidn of the
concentrations of ofgaﬁisms near the plant than'stationslA,
B, ¥, and G?

- A Yes; ﬁﬁey are closgf to the plant and shoﬁld
give a‘more representative number thah the ones' farther away
assuming there is any difference.

'ﬁk.‘TROSfEN: Mr. Macbeth, would'the Reporter
read}the last'qdestion back, pléase? |

(The repbrEer read the record as reéquested.)

o e S b e

[
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‘MR. TROSTEN: Thank you,l
BY MR. MACBETH:

0 ;. I show you the second page qf the Exhibit 1 wﬁich
igAéntitléd;'"Stﬁipe&uBass, Eggs, Larvaé,Déywat the Bottom,"
and draw your atteﬁtidn to'ﬁhe mean concenfrations according
éb the seven stations. Doeslfhat.show markedly higher
cgncentrations ét the Indién PoiﬁtvStationS-than at.thg
6thernf6urmstations?

A - (Dr. Laper)'.The mean values for stations C-and E
are considérably higher-than arethe méan values for A, B, F, an
G. I would not conside; thé numbers atIStation‘D to represenf

any significant difference in concentration compared to A,

B, F, and G, C and E do have higher values for the seasonal

‘mean abundances.

Q 'Pefhaps, Dr. Lauer, while I am‘here_on this
Exhibit,. in front of.mé, you couid explain torme:the meaﬁing
of'somélﬁf_these maﬁhematical calculations at the_bottom, the
dates, station error, the meéning of the staﬁtion versus -
error, F numbers.

A _Okay,:

MR, TkOSTEN: Would you identify the page of Exhibit
to which you are referring. |
 WITNESS LAUER: It is the top page; It doesn't
have a page number on it.\ o

o

These are éimply statistical computations which in
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of -- involved with various quantities among dates and -amongst

"for assuming statistically significant differendes and the

corrected F value does not exceed the'theoretical F value

~data on this sheet, there is no statistical significance betweer

7077

one case shows the numbers of stations collected within --
the degrees of freedoms havihg to do with the stations, degrees

of freedom having to do with the date, a sum of squares

stations and the mean squares and the errors associated with thd
and then it gives .a computation of the stations versus error an(
gives an F factor indicating a value of 1.0l and it gives

theoretical F factors that would be attached to these data

and the conclusion to be drawn from this is thét'based upon'the

the stationé.
BY MR. MACBETH:
Q And for there t§ be a statistiéal significance
to the differences betwéen the stations, the F féctor -- the
actual F facﬁdf would have to ekceed the theoretical
faValue given on the-bottom line.
A (Dr. Lauer) Yes.

Q Would you iOOk through the exhibit --

1* g

pSe
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s
|
|
i

CHAIRMAN JENSCHe Excuse me, - Wés there an answer

 -. MR. MACBETH: I thought it was a question.

" Would the feporter read that back and see if there‘_’

was a questiop?

MR. TRdSTEN: I‘thought tﬁé;e_wés a nod instead
of a yes. | | |
(Thg reportér read the_fecord as requeStéa.)
CHAIRMAN JENSCH: Thank you, Mr. Reporter.

BY»MR. MACBETH{- |

Q - Dr. Lauef,_would you'look'th:ougﬁ thé sheets of
Exhibit 1 and tell me on how mahy of these data tabulations
the vaactof exceeds the theoreticalvF value? And idéntify
for ﬁe which charts those‘are.

A (Dr. Lauer) Well, the ﬁop\éage has to donwith
striped bass:larvée, mid-depth location, and gives seaSonal
means for all of thé seven stations.énd the F value, the obserﬁ
F value does not exCeéd the theoretical F value in that casé.

The_striped bass .larvae -- the second page has

striped bass larvae for the bottom, for all of the seven

'stations, seasonal mean abundances. In that case the F

factor does exceed -- the observed F factor, calculated F

 factor does exeed the theoretical F value by approximately 1.5.

‘I might observe with respeét to these bpttom --

Lamly) |

‘these bottom saples that the difference appears to occur at

[P}
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two stations, one in the AB transect:.and one in the FG

|

transect in whiéh the tows arehstarted at a'loéation;ﬁhéﬁ the
samples are being fékeﬁ such that given the different fidal
éonditions andICurréht véloéitieé and wind and so forth,'it
can happen that ﬁhe:—- well, ‘the depth pfofiles drop offivery
sharély off the-endfof thosevgowliﬁés? and-it~can‘happen~ahd-

does frequently that if the sample isn't completed before. .

- you get to those sharp drop-offs on those transects, then

in effect the bottom net is not any longer ﬁowing approxi-
mately two feet off the bottom, but is ﬁow towing out over a
depth of water of 75 to lOO feet.

Thié is one of the complications we found. with those

bottom samples taken in those locations which were specified

by the policy committee'S'plaéés that we should take the

samples. That's one of the thihgs that helps to add to the
variance among thesé bottom abundances.
MR. TROSTEN; Dr. Lauer, when you refer to the
policy committee, would you specify what you meant by that? 
WITNESS LAUER: Ivém talking>about the policy
committee which is eomposed of the répresentatives of the
State of New York Department of Enviroﬁmental COnsérvation

and representatives from the Hudson Bureau of Sport Fishery

" and Wildlife and from the state agencieégggggglentative of

New Jersey and previously Connecticut, which have the -- an.

overview -over these studies, and in the earlier stages had
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. a direct role in establ 1sh1ng the format and station locations

and design of the sampling program. At thls p01nt they are

more. of an overseer  than they are a program manager. Thls is.
the group I refer to. .

MR} MACBETH: Could we return to the.question?

/.

MR. TROSTEN: Thank you.

: WITNESS LAUER;- Tolgroceed, the third sheet down
in this.EkhibitAl has to do.withfwhite perch larvae atdthe
surface. For.each_of the.seven stations, seasonal means
are given.' The calculated F value dces not exceed the
theoretical F values. It is very ﬁuch.lcwert

The fourth page downh, also is for white perch

larvae, but at mld -depth. For each of the seven stations,

vthese are seasonal mean abundances given. The F values .

calculated do not exceed the theoretical F value.
| " The fifth sheet down, which is white perch larvae
collected at the bottom during the day, also has data for
each of the seven stations, gives a mean abundance: for each
of the seven. The calculated F value is approximately one-
half of the theoretical F value.
The -- iithink it is the sixth sheet from the‘
top -- |
" BY MR. MACBETH:
"Q : Just tell us what the tltle 1s.

A (Dr. Lauer) Collected durlng the day at

e
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mid-depths, the calculated. standard error éxceeds thé

- theoretical F value by a-factorf—-_by a margin of .15.

~.The iast:sheet isiséfiped‘bass eggs collectéd:
dﬁfing theidéy on thé?bottom. It also-gives‘the déta fo?
each of the individual.sﬁationslahd mean abuhdaﬁées fofVEheg
éeasqna;voccurrenCe of eggs at thoée stations. The calculated.’

value is_0.97} which is less than the theoretical value of

EE) /

2.32,

Q So how mahy of those charts had statistical

significance in distinguishing between the stations?

A One did with some degree of difference, that
being the bottom fbr-striped bass larvae. And the other
which came qlése was' the one for striped bass eggs 'at the mid-

depth during the day'ih which the calculated value éxceeded

- the theoretical F value by .15.

Q 'And was-- the one thét.jou said cléarly did'have'
staﬁistical sighifiéance the one that I sthed,yOu and you told
ﬁe that there'were greater concentration for the Indian foint
stations than for the other stations,lclearly a.greéter
aﬁundance, and these.fwo were the Indiah Pointvstationsg
~ A ' They do, although it turné out that the stations

that make the difference in the calculated F value compared

“to ﬁhe theoretical are not those two stations, it appears, but

it is the other stations that I referred to that hgve this

problem of the deep water associated with'the’collectiqn of
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the . samples whereln the bottom nets tend to be pulled .off of

the bottom durlng the lattcr part of the tows, but --

L

Q In other words ~- - o
A v'AmongSt ;-f
Q = ~-- it is yeur dpinion that the d;fficulty with

the,charts is that not enough erqanisms were collected at

"some of the other stations, rather than at too many that are

representatlve of the Indian. P01nt statlons’

'MR. TROSTEN: I don't think Dr. Lauer haskreferred
to any difficulty with the charts, Mr. Macbeth. Qould you
rephrase your question, please? |

MR. MACBETH: Well, maybe "difficulty" is too

strong a word. I did think Dr. Lauerfwas‘referring to certain

kinds of experimental dlﬁfiéhlties that are reflected in. the
charts, namely that he cchldn't keep the net withln.two feet
of the bottom on two of the.transects, one beihéieither’A orb'
B, and the other being either F or G.
BY MR. MACBETH:
Q Did you identify which of those transects you hadr

that problem with? | |

A These are,transects-A and F, lt ls my recollection.
I might want to double-check that to be sure.

Q  Would you double-check it?

A Okay.
Q Now let me return to the previous question. Is it

N
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i
:
i

true to say that you had kind of an experimental difficulty

in those two transects and that you did not have it at the

Indian Point transect, and therefore it was youf opinidni

that fewer organisms than in fact existed were collected:in

- the two transects of the experimental difficulty, while more

repr¢Sentative zsgﬁple of‘whaEQWaS'collected'at Indian Poiht?”

| A'. "I ﬁéuld just say tﬁéﬁ it is the -- thqse‘tWo
stations Where'this problem with sampling occurs’occasiénally
are the ones that i£ is my recollection‘that'thesenare the
ones ﬁhat'appear to -- wheniyou try to determine the
statistical significan£ differences among stations, thésé afe
the two stations that turn out‘fo be statistically different
than the rest.

The rest are not statistically different fromjeach;
othef.' All I am saying.isAthat that appears to be a possible
cause for contributing to the variance that exists at those
two stations which, amongst other thingé} causes them.#o be
statistically significéntly différent from the rest) whereas
the others are not étatistically différent from their‘companiOn
sfations,

Q - Does that mean yoﬁ have serious doubt as to whether
there is a statisticél difference in~fact»between £hose two
stations- and the other stations? |

A I think there is a doubt raised aszfér aé we are

cdncerned because of that observation that we have had that
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- the bottom hets are pulled off the bottom if the tow extends

out over this deeper water.
Q I just want to'get some sort of:reading on yobr
level of concern”hefe;:'Is that a serious doubt? You have

gone to the extent of pointihg it oﬁt_and raising it in the

i

.teStimony. Is it just a kind of fleeting féelinq?

A - It is something we feel liké.needs to be examined
ﬁbre-thoroughly to the point where we have gone éboutréetting
a sonarwdééthfinder‘out there so we could ﬁore cleérly |
define the depth contours for those particular statioﬁs so

that we could go\about then taking the tows without having this|

possible introduction of error into the collections taken on
those particular transects for the future sampling. We feel

‘that something we know is a possible interference and in

the interests Qf trying to remove as many of.these_pbssible
doubts as possible)lwe are going to go’abQut tryiné tof;rrange
so that we can monitor the depths éd that we know we’dqn'tf
extend»out over the deep water with the tow.

:Q Does that mean that you would have doubts about

- any distinctions that were drawn among the stations tha£ had

to féiy on the figures in the two stations where you'have had
this problem with the tows?
A I don't think I understand your questibn>about'?—

'Q - Well, if someone were to make'distinctions in the

“abundances among the various stations, for instance, as I was
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A

earlier pointing out that there seemed to be a greater :

- concentration at ledst two of the Indian Point stations, and

if part of the foundation evidence which those distinctiohs

were drawn were tows from these two stations, would you have

serious doubts as to the validity of the ‘distinctions that

were drawn as a conclusion?

A ""It'depends upon the conclﬁéions drawn. For one’

thing, I think the -- considering the variability amongst

the results for collecting on ahy particular day, that the

best use of this data would be to take the data in toto as

a characterization of the abundance relative to day and night, .

relative to depth for that sedtor of the river, taking all

of the collections cémbined'réther than to make -- to try to
make tbo‘muCh out of;the abuhdéﬁée at any given station, and
the reason I say that is this: For exampie, picking out one of
the days of higher abundaﬁces, just to give an idea of the
ranges of numbers that are collected,this is fo: the s#riped
bass larvae at mid—depth,'for June 1l4th, for example, going
from stationsiA through G. We get numbers like at station A,
lOb; statioh B, 633; station C, 201; étation_D, 254; station E,
18.organisms; station F; 6 organisms; sﬁation G, 151 organisms.
On that particular day, obviously, E'énd F Qeré
the lowesf amohgst thesiations. On the sugceeding day, on.

June 17th, by comparison, at station A there was 698 organisms;

station B, there were only 25; station C, there were 434;
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station D,'theféJWe?e'G; station E, there were zero;in'that
particular sample;. ;éation.F,i£here were 52; and statibnié,
39,

| All‘i'amfgiQing this for is £6 indiCate»thelﬂ
extreme Variabi;ity that exisﬁs amongst an.array of‘étaﬁiqns
and iﬁ‘éxists_amongsﬁ aﬁ array'of.samplesAtaken_at the same
statioﬁ on any'given day. This is'ékcharécteristic of

planktoﬁ populations and therefore the more samples'and '

'collection data that can be combined, the moré confident

one can be about the representative of this as representing

the distributions out in the river over an areal basis.

That's the reason I say that I think the best use of this

data is to characterize the abundances in this sector of the
river relative tq day and'higﬁt}‘sﬁrface,'middies ghd bogﬁom,
taking all of tﬁe statioﬁs together moré-éo than.té try to
pick out individual data. for a particular station in a given
day or for a particular station, even amongéf the sea$qnal

means.

7086
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Q Let me see if I have this clear in my own mind.

You are saying that you would have a good deal of confidence

in.the.variations that'are,éhown for this sector for bottom, .

mid-depths, ahd surface and fdr day and night, but that you

would,have'sérious‘doubts ds to the validity of any other
kinds of distinctions that weére made between the variations?

A Well, yes. The further you get down into the

| spécifics of the individual stations and the -individual

samples, the fewer numbered samples yoﬁ have to deal with.

- Therefore when you treat these to statistical analysis, the

wider will be your surveillance and standard of ‘deviation
figures that,resulF} and the less precisioh étatementvyou can
make about any of these smaller piecés of data.

.Q 'ﬂ Is there‘a - I just want to see if I have fhisi

right: You feel there is a real, as it were, a breaking

vpoint, a real kind of change between the day, night, surface,

mid-depth, and bottom figures and any other kinds of
distinction?

That was a nod indicating yes, I think.

MR. TROSTEN:' Would you repeat the question?
I don't kn§W’if there are two questions or one.’

CHAIRMAN JENSCH: Let him reread the quéstién,

- (The reporter read thé pending question.)

MR. MACBETH: ,Would you like that repﬁrased?

MR, TROSfEN:. I tQ}hk it would'bé well beéfe?h;ase

ko K
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MR, MACBETH: I would be happy to.
BY MR. MACBETH:

0 Am I right in saying -- is it true that in your

opinion you have considerably more confidence in the -

distinctions betwéen abundances at the bottom and the mid-

VdepthsVand the surface between day and night than. you would

in any other kind of distinctions tnat woula be drawn from -
this data? | |

) MR. TROSTEN: I believe that quéstion is overly
vague, Mr. Macbeth. You use'the phrase "any other kind;""
Could you be more séecific about that? |

BY MR. MACBETH:

Q Well; wo have been talking-about distinctions
»between-individual stations Orbgroups of stations. 'For
instsnoe, I’was suggesting a distinction between the Indian
Pointvstation C;CD,msndIE and the other stationms.

Dr. Lauer didn't think such distinction couldibe
drawn. We want to getithrough a- number of‘permutations of
other combinations st other stations, bnt Dr. Lsuer seemed to
be indicating tnat he thought the data should be matched
and all the stations should be looked at togethsr for
‘distinctions between bottom abundances,smid—depth sbundancés,
surface abundances and between day and night. . |

I wanted to see whether he thought he'had'really

N . o - .
a different level of confidence in that kind of variation in
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the data than he did between any érouping of stations such
as the three for Indién Point. .

MR, TROSTENQ Well, he responded to that question.

If you want to try‘a particular distinction, I am sure Dr.

Lauer will‘address.himself.to the particuiar_distinction‘
whiéﬁ younwant to‘pbntrast with day and nigﬂt and-sufface;
mid—dépth, and bottom. ey |

| MR; MACBETH: I'may have,miséed his respo;ée. Was

his response that there was a considerable differencé between

the abundance -- the distinctions for bottom, mid-depth and

surface and day and night than there was between any-other_xin;
kind of grouping of stations? |
 BY MR. MACBETH:
Q  Is thétvygur 6pinidn,‘Dr. Lauer?

MR. MACBETH:. Perhaps.we éouid haVé Dr. Lauer
answer this question. It might be a little quicker thaﬁ
too much more discussion betyeen the applicant’s counsel and
nyself. ’ 3 | s |

MR. TROSTEN: The problem I am having with this is

that the questicn is vague. If you want to ask Dr. Lauer a

question, he has answered your question about the distinction

between the day and night and the surface, mid-depth and
bottdm.'
If you wish to address a_question to Dr. Lauer

concerning the confidence that he has in that distinction,
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rather in'ﬁhése distiﬁéﬁgons, vefsus the éonfidence that he
has in some othér péftidulér.distinction £hat.you yant to
dfaw, thenvhe will4§ddress himself to that. |

‘ :'I.objec€; howe§er, to a question'which asks him
to say whether he ﬁas more confidence in %he,distinction
befWeen day and night:gr between surface and mid—deéth and

bottom and some other undesignated, unspecified distinction

- that you are seeking to ask him about.

| MR. MACBETH: I was simply trying to --

CHA;RMAﬁ JEI‘\ISCH:' Excuse me. Excuse me. I think
the witness has the matter in mind and I think his pfevious
indicgtion -= the context as I ihferred from theAanswers,
was that he had'in mind the kinds of distinction applicant's
counsel had just stéted. I-think that's wﬁat you iﬁtended
to do. | : o | | |

: He'has greater confidence in the composite_rather'
than iﬁ‘ﬁhe characterization of the single ;tatiop,,ispYﬁ that
your question?

| »__MR.¢MACBETH: 'Yes, Qr some subgrouping of stations.

.CHAIAR’MAN JENSCH: Well, that latter I think gets
into ﬁhe vagéry that applicant's cophsél-is objecting to.
Let's take the firstfphase of itvfirst; |

Will yéu state it in the light of the statement by

applicant's counsel as well as your subsequent'explanation o

about your question?’ Will you restate your queétion?
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BY MR. MACBETH:
0 ' Do you think that -- do you think that subgroupingsj

of sﬁations can be made in which you would clearly have-the

‘same lével of confidence as you do in-groﬁping all the

i .

stations together to draw a distinction bétweennsurface,
mid-depth, bottom, .and night and day? ’§
. i
. . . |

A Well, it depehds upon the premiées being examined

~and the purposes for doing the lumping of the data. I would
just like to say in this regard it isﬁ?t'my opihioniregafding

whether one -- whether a -- one type.of lumping, if YOu will,

of data is more amenable to statements with conﬁidenée than |
another. This is simply What the data analyses show. The
ddta analyses show that there's_statistically significant
differenée betwéen'say tﬁe sﬁrface abundance and the bottom
abundance.

The data analysesfalso-showed; aé we just-yentv.
through in some detail, that for the most part there'is no
statisticélly significant difference when one compéréé the
mean abundance of organism collected at one station versus
ény other station with the two exceptions that we identified.

So I can't really answer your question any moré
specifically than that. The reason I say thaﬁ the data is :

o : o
ﬁéed in a way to qategorize or compare abundances, surface,

middle, and bottom yield statements that can be made wi;h

confidence is that that's what the statistical =-- the results
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~of confidence would come out of other theoretical groupings.A

Aof data. It depends_upon how those groupings were made

..‘_
)
!
!
!

of the statisticadl ahalyses were.

:I can't go on further into theorizing what level

andAthé‘purposes.forIWhich they‘were being made.
Q0 | vThat's fine.v

| Thank you, very much. Cén I ﬁave that documeht

béck? | | |
CHAIRMAN JENSCH: Would this be é conveniént placé
to recess and let us take-é.lbok at tﬁis Roman numeraléoné?
MR. MACBETH: Yes. |
' CHAIRMAN JENSCH: is ﬁhis,a convenientrplaée.to

recess? | “ | | .

i,f_A%'this,time‘let's.;ecess and reconvene in this
room at 11:05. | |

- - (Recess.)
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.CHAIRMAN __JENSCH: Please come to order.

Mr. Macbeth? |

'MR.' MACBETH: I am-reqd§ to proceed.

'I WOuld¥iike to turh4£o a.differentiéharf;v"

BY MR. MACBETH: | |

Q. I am referring tc table 19bdf Dr. Lawler'é.tesfihony

which folloWs page 60 in-the £estih;ny aﬁd in describiné'the
experiménts on page 60 it says the intake in thé genéral
vicinity of the plant conducted by -- |

MR. TROSTEN: Do you have the pagé of you?itéstimony
befére you, Dr. Lawlér?

WITNESSv LAWLEi’\: | Excuse | me?

MR.vTROSTEN: Do you have the page.of yéﬁr téstimon)
before you?

W;['I‘NESS LAWLER': Table 19?

MR. TROSTEN: Yes.

BY MR. MACBETH;

Q - It says sampling in the intake in the:genéra;

vicinity of the‘plant conducted by NYU establishes the

presence of this mechanism, mechanism described above.
MR. MACBETH: - I want to try and work thrpughvthe
material with Dr. Lauver. I just would like to.see what it

was that NYU people did in relation to this chart and try and

get a little of it straightened out.:
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" as part of our regular sampling program conducted our sampling

to collect organisms for abundance and conditions, asséssmént,

- 10

- made. I just had a little trouble trying to figure out all

o 7094

BY MR. Mp;céE'r-H: o | 1

Qo DfQ,Laﬁeriﬁcquld ybﬁ'describe'tg me Qhat respbnsi4 

bil;tiés'NYU had in:cbllecting:andagrepériné the‘dafa which arg
reflected in table 192 B | |

| A (Dr. Lauér) NYU as part of their regular;#r ww

{

at the intake and we also had sampling going on in. the river

>

during this time using the standard gear that we use normally

intake and discharge1<énd for abundance ithQe-river.  These
data from this -- from that particular sampling period were --
well the samples were taken and proces;ed and the organisms
sorted oﬁt of ﬁﬁosewénd énumerated and thé numeriéal data:d .
those-samplings were_theﬁ'submitted to Bﬁgek—

obtained f&;T

generated the information in page 19.

and/ they took those data from there and

Q © Table 192 o ; '_.;. .
‘A #  In table 19. .
. 'NYU did no£ ﬁarticiéate difectly in the prepération
of the taﬁle other than to Qupply the numerical data.
Q, 4 Then perhaps we could start by your drawing oﬁ the

easel where roughly these east and east channel tows were

the different terms on the chart.

A . Okay. Dr. Lawler advises me that they did not
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“from original data from NYU is apropros the intake concen-

_-coming into the intake by xSampling'simultaneously-with gear

7095

use any -©F our river sampling data from that.time“prbbabiy
because it still -- we are still sorting the samples and don't |
have that available. bThe river sampti;agffta at éast chénnel

mwm@/? |
*s data. .. '

The only data represented on that table 19 that camg

designations are

trations..
Q  All right.
Howbmany - could,you deséribe tn me how you arrived
a£ the intake concentrations?

A The intake -- we measure -- we sample organisms

of the same type that is used out in the rivér at the éurface,
at intermediate depth, usually.fhe mid-depth andnat the nottom.i

MR. TROSTEﬁ: Dr. Lauer; would it be helpful'if
you énscribed this on the éasel?

WITNE.SS LAUER: Okay.'

‘MR. TROSTEN: This. might be helpful.

WITNESS LAUER: I am not an artist so excuse me.

We have Indian Point out at.the face of the
intake canal, a fine fixéd screen no keep out theAdebrié and
fish from the intake system. (;n@icating.)»

ni’nill characterize that as this straight line
of this nafure:' Then back in the intake canal; fof Unit 1

there is the vertical traveling screens which —?'through which
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- the water again:passes'before,it géts to the pumps which pump |

the water level —- firSt of all the overall depth of this area

that we had a space essentially from here to about here which

was an open area looking down into the intake canals for

7096

the water through .the cboling water system of the plant}-and

ié'in the.ordér of 55 to 26 feét‘depending upon‘the h%gh
light. Sé wé can represent the water as coming into this
st;uctu;e like this; (Indicating.)

| ’Vég';Whenmwe foundithatk#he»Qéfticélidistfibution of.-
orgénisms coming intq the plaﬁt and out ih'the fiver.varied'
so much with the dépéh; we had to go about designing
a'sampling procedure and a rig that made it possible for us to
sample.at the varioﬁs depths in the intake canals. |

So we had a limited space toiwork with. There is

an opening -- the building sort of-comes down in this
fashion. (Indicating.)

The vertical traveling screens are inside. So

access to the intake canals. (Indicaﬁing,)

: We Had a problem of trying to take samples in this
relatively confined area. There isvno possibility of towing
in here. So.what we did was to place a frame copsisting of |

metal pipe connected together at the top and fastened to the

bulkhead here in this opening. (Indicating.)
On that we could then mount a polyvinyl chloride-

composition frames.'fThese were two pipes constituting a
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~-trout running from the water level down tO the bottom of the:

intake base and the same kinds of structures are also being

7097

intake canal.

We constructed frames that could slide up and down |

on these PiPeS'SO,We‘éould position the sampling net any placd |

we chose to to take‘samples. We had two of these frames

installed on each of these track devices in two of the‘

used in dischérge canal sampling stations.

So the procedure is we then lower this frame

down into position with the net attached so we esSentially havg

this frame sitting down here now and the net attached to the
fréme énd ;he bucket back here. '(indiéatingk)

We had to have this frame to keep the netifrOm
going back into the tfaVeiing sCreens because 6fvthe confined
space.

'Our riormal positioning theh of the middle depth
waé relative to the ﬁide depth. We had a;éauge-type refereﬂ;e'
core going from toé to bottom in here from which we could
tell what the surface level of thewater is and basedbupdn whét
the~sﬁrfac¢,lgvel of the water is:at any given tiﬁé.when we
are' taking samples, we determine:what fhe mid—depth is and we
send this next unit down!to that mid—dépth.

|  So here we have‘anothér net suspended in the water
like this. (Indicating.) |

Then we .adjust:to the side of this frame, because we
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up here, we can contrcl the location. We also mount a -- or

steel bulkhead downfhere,

canal in'which we are going to place the sample that is

7098

don't have to deal with thesz nets going back into the screen

put a net right at the surface like this. (Indicating.)

That is suppdrtéd by a rope which is énchoréd to the

In order;tq work déwnAin heré we have also built
up =~ had to build up a sam?ling pl;£forﬁ which extends down
likeAthis to provide a floor down here to work from.
(Indicéting.)

It is from this platfqrm that we manéuver these
up'and down in the water column in the intake étructures; We
have a ladder'that gets down int o there.

So the samples télwhich you refer were taken with
this general schematiéwof?sampiing gear relative to deptﬁ
involved. The procédure is that we go out and take three

buckets with us, put in water into the buckets from the intake|

collected here.
! - We time the positioning of the -- oflthese nets
at thesé depths syncﬁronously so the bottom net goes aOWn fi?st
and this one and this one. We time when'theyggo>down. Then
We keep them down'thére for -- generally for five minutes. Buf

the time varies depending upon whether we are trying tc look

at condition or abundance.

If we want to get abundance estimates, it is
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'
i

. A | xde_siréble to hax)e a much loﬁger position time for the position |
2 "..net than if we want’ to lool‘c at -c,;on'('iition bééause the netfintg'"
' ' - | '__._.‘;‘3 _itsglf has ef'fectsor};'the ‘neltﬁing of the ofganisms...;
4 .. o ‘Genéx.'allf,’: and in Athig <':Aaé.e,- we wé:uld have used
3 five—minute positibniﬁgs of the nets at each of these _three |
"6 depths. |
' 7 E ' At. fli;e?minute timewperiod these neté’ are again
‘8 raised ihdividually “and the time is recorded when they Iér‘é
9| pulled up. They are.ri,nsed' aowﬁ so we get .all’of, the materialsg
]0 that might be _.stuc}; along the sides _iht_o the i:)uéket, into :-the
11 pla/nkton‘ bucket'..v Thésé‘ are removabie p_lanktor_mbi;ckets on |
' '"_]2 ‘ these nets. The bu‘cl_:klets’ afe taken off and ‘emptied into

-~ - 13| each of the previo'iisly prepared water buckets so we redilute
14| the samplg a littlé bit to provide a water cushion for the
15 brganisms to reside in until We cafry them back into the
16 laboratqry 'whei‘e they ére sorted. |
. i7 . They are sorted in the -- the fish eggs and.
18| larvae are sorted out ‘of these samples in a wet lab -facilitly'
']9 ' vthat is approximately 20 to 60 feet aWay from these intake basd.
20| We jusf éarry them in, pour the samples carefully into glass
21l trays with black bottoms on them which rwe then éositién in a
e N 92 trough which has river water running through it .so we don't
23 hé\(e changes of temperature taking place while we are examining

. 24 the‘ sample and sorting the fish eggs and lar\}ae and other

Ace — Federal Reporters, Inc. || - ) . ' .
' 25| organisms out of them.
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" Then all of'the-collecting information for these

' samples, for each of these positions, is recorded on a

o

Summary field data sheet as are the,numbgrs for ﬁhe kinds of

fish eggs and larvae and other organisms that are found in

" these.

There is a limitétidn toihoﬁ far one can go in
-sqrting these out to speéiés visﬁaily, This involvés
striped basss and white ﬁerch larvae. You have to loék
at eacﬁ onelbf thoée individualiy under a microscope sé that

those separations into the two species are then done at a

later date. That is a laborious process. That is why all

_ of my testimony_éurrently is described as white perch and

striped bass ér:the morone group.. You.just can't sort those
thingé out visually on the site. This has to bé'done‘iater.

-f These samples are taken ih then aﬁd the eggs and
larvae aré.enﬁmeﬁéted Qélétive to the positioﬁ that the
nets were taken éﬁd we also have these metered so we record
the'revéluﬁions tﬁét the meter turnedvduring]the time'in which
the sample was taken; and by using calibratién factors for thg

meters, we can then calculate back what the volume of the

~water was that flowed through each of theée_nets; and haVing~

determined that and knowing the number of organisms collected

from the net, we can then compute the concentrations of

: organiéms‘per unit volume of water whatever that is.

We generally use thousand cubic meters asjthe unit‘
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of volume fbf our data.

collect this -- these;ofganisms at the intake and then we

collecting with different mesh nets to. get the smaller organism

time when we are out there on any given night, we would -

.éhYWhere from 8 to 12 to 13 people involved in doing these

7101
This deséribes one ‘sequence that is foilowéd_to

fbllow repéatedly thfou§h thatAsame sequende thrﬁughout-the
period.» | | |

Moét Qf'this is abheTat pight because that is-
when wé'féhd to get the hiéher ébunégnce of organismsﬁ Most
of our aata,_but not all by any means, is dQne during fhe night
time periods between -- generally between abqut 9 o'cloék~and
3 p'clock in the morning.

At the same time we are doing this;, we are also

and we are collecting whole water samples to look at phytoplank
ton popUlafions and we.are'sampling the water for -- in
reference to looking at chlorination effects. We are sampling

the water tc do chlorine analysis on it so that at any given

generally collect on the order of between 40 and 60 Samples
throughout>the cooling water system of which appfoximately

half of those would be in the intake structures, and we'haVe'

intake discharge canal assessments relative to the different
organism grqups that we have to sample for;
We do have to use an array of different kinds of

gear -because of the fact that the different gear is amenable
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%7102
to catching different size orQénisms;
So I think that is about as thorough description as |

I can give.
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BY MR. MACBETH:

R T
R
o

2 Q Thank you. Now the figures that are given on.
. . .3l table 19 ‘for intaké _qdncentrétion, how m‘any samples were';
4 £akén to develbé_thaée‘partiéulaf numbers? |

‘5 A - (Dr. Lauer) I donft recall offhand how many were
6 faken for those*tWO’nuﬁbers ﬁﬂaﬁ come Qﬁt of NYU'sjdata.

} Maybe Dr.-Lawler knqws. If he does;;t, wéll, tﬁen, the

gl records of it -- I just donft_kﬁow offhand in my head What»

"gi| those numbers are in terms of the numbers of samples involved.

10 | Q ~ Dr. Lawler, do ydu know?

11 - A ._.(Dr. Lawiér) No, I don't know offhand. We can
. | 12| get thaf information. |
g .13 Q. ‘I would appreciate it if you;Qould provide that

14 information; I také it frbm yéﬁr response that it isn't all -
15 the saméles froﬁ thé entire seller, but §ome subgroup samples?
? 161 A That's correct. | o

i7 Q  This may make a number of qﬁestions‘that follow :
18 somewhat difficult to pursue, but'let me go over them. If

19 it me;ns providingwmore information, we can try to do-it all

20 at once.

nl - : - Do you know how many: days of sampling are included
‘ oo | in the data base for these intake concentrations?
93 o . (Witnesses conferring.)

® ” WITNESS LAWLER: Okay. The numbers .lff/_tgkgconcen-

Ace — Federal Reporters, Inc.
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last night about 7:00 o'clock.
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BY MR. MACBETH :

Q That's correct.

. i
Is based on a set of

A CDﬁ; ﬁauérr}' samples,‘the

total number of which I don't know, but which were taken

during the,—-'one 24-h0ur’per£od. L
Q One 24jhour period? ‘Do you knowéwhieh 24-hour
period it was?.. |
| A I beiieve.it wes July 25th.
Q  July 25th?

Dr. Lawler, let me Show you another document which

~has a title saying Intake-Discharge, and consists of 1l sheets.

~ Is that a tabulation of the data that you collected at the

intakes and disﬂwrges of Indian Point 1 in the past summerv
indicating detes on théh the collections were made, the
stations atEthch they.were ﬁade; ehe times at which the
collectlons began and ended the depth at which the collec-
tions were made, the meter readlng through the det the
temperature of the intake and discharge, and the number of
white perch and striped bass that were co}lected alive, dead,
‘ s "sfdnned"?

or under a column marked which I assume means

MR. KARMAN: Where did this information come from,
Macbeth?

MR. MACBETH: I obtained this from the Applicant

s

WITNESS LAWLER: What was the question?
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- MR. TROSTEN: Would the reporter read the

Questionrbadk, pleaée?'
| Y(Thé-reporﬁer réad the pehdihg guestion.)

WITNESS LAWLER: The‘énswerfté that is that the
data included on thése shéét; are data as described tha£
charaéteriied sampling doné.by_NYU, not by myself, but by
NYU team during this_paét summér, iﬂgofar'as we have gotfen'
through with the processing of thevdata up to this point. We
do have additional samplings, considérable ﬁumbef of
samples, most.of which would have been taken after the striped
bass, whité pefch, larval‘season ended which are not'included‘_
here. This doesn't represent the“totality of all of the
samples fakenvby NYU, is all I am saying. This represents
what we have proceésed up to this time. |

| BY MR. MACBE’fH:

Q - Could you give us a date after which moét of the
sampleé would fall ~-- additional samples would'fall?' You
Said it was -- would that be after the lst gf August?

A. 4(£br.:Lauerx Yes, that would include most of the
samples to which I referred that wefé collected.after whét |
are represented on these sheets.

Q . And-this isva'fair'ahd accurate tabulation of the

data collected by NYU?

A To the best of my knowledge, yes.

MR. MACBETH: Mr. Chairman, I would like to offer
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this in evidence as Exhibit Romar numeral two from the

Hudson River Fishermen's Associatign. Again the Applicant

has the original and I think it might be helpful if a fair

'C6py could be obtained from the_Applicaht for the record.

CHAIRMANEJENSCH: I assume ydu are asking for
extra copies‘and ybu are going to fu;hish them to the repofter,
three, aha one fo‘each.parﬁy, to the Board?

MR. MACBETH: I wili‘ do that at ourv eXpénse.: if
the Applicant Wiil do the Xeroxing for me. 'I have certain
problems iﬁ actualiy}obtaining-the documentsAfrbm the-Applicant
to do the Xeroxing. |
; '.'%;;If the.Appiicant will-send me a reasonable bill
for the,Xérox, I wiil be Hapéy‘to pay it.

e‘iCHAIRMAN;JENSCH§J Certainly leaves it wide open.

-(Laughter;) :

Any.objection to the identificatién of thé_document
as'idenfifiéd»by the witness and -- to‘be received in.evidence?

Applicant?

'MR. TROSTEN: No. ‘We have no objectiqnf to t‘his,
Mr. Chairman. I will ééy that this document was prepared in
order to respond to a requeét for data WhiCh Mr. Macbeth made
of us. It represents a reduction of raw data. I would like --
we would liké to have the opportunity to double-check all'

the numbers since this was preapred in haste, as Mr. Macbeth

indicated. This was given to him at 7:00 o'clock last night.
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 Subject to that, I have no objection.

in evidence.

16

‘samples and depth at which samples were taken, meter readings,

- 7107

MR. KARMAN: No objection.
CHAIRMAN JENSCH: Very well. The document identifiel
by'Hudson‘River Fishermen's Association counéel and marked

for identification as Roman numeral number two is received

(Thé document referred to was
Vmarked for identifiéation as
Exhibit II, and was received
in%evidence.)&
BY MR. MACBETH:

Q Am I Cdrrecf in assuming that the entries here
under the 25th of Juif, l972,,on sheet nine of Exhibit 11
reflect the data which was ﬁSed to'develbp the intake
conéentrations in téble'19~of Dr. Lawler's testimony?

.A R (Dr. Lauér) .Well, theie are data beginning on page
9 and e#tending dver‘to page iObfor the date of Jﬁly 25th,

1972, which identify samples, sample locations and times of

et cetera.
- I would presume £hatfthese include thdse used by
Dr. Lawler, af least the results frbm thesebwere used by
Dr. Lawlef. I couldn't at this point, without'chécking in more
detail to know whetﬁer this ‘is the completg andAacéﬁrate list

which the -- the results from which he used specifically or
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not. I think that would‘require_going back-and requiring the

--data -- acquiring the data. Ihthinklit represents most of

the samples, if not all of the sampies that were taken,the
daté of which Were_fﬁrﬁéd éver>té D:. Lawler for.his'work;
I just can't state that with ébsolufé certainty..
 Q' I'd'appféCiate your l§oking'and informing us if
there is any other data or data thagkwas bmitted earlier‘just
SO we cah be sure what it was that Dr. Lawler haa before him.
I am afraid I will have to-ask you to give me the
document again.
(Witness handsbdocument to cbunsel.)
Could you”identify‘for me which oé the samples
of the intake are included under the day samples and which
under the night samples? |
A Okay. As far as the day samples’are concerned,
since thesé were aii approxihately five minute net placements,

I'll just identify them by the beginning time.

Q Thank you.
A As far as the day samples were concerned, there
Qere samples taken'from the intake at 1453 -- this is 2:53

in ﬁhe afternoon; 1451 and 1450; one sequehce, surface mid
and bottom. |

Thére was another séquence'taken at'i451, 1450,
1450 in the intake tube rig ofrtﬁe type I described above

(indicating).
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‘ B | s There was another sequence of samples taken surface,;

? 2| middle and bottom at 1610, 1619, 1619. This was taken at

3|l intake one station.
- 4 . ' . 'There wa_sél another set of sa'mple's taken at intake
'5 ~one station at time 1956 ==
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‘time. We don't see the vertical redistribution of organisms

7110

-
Q.‘, fhis was really the point I wasicOming to.: 1956,

?is that-inelgded for da&-ér‘hight?- | |

A f’.;Fbr that time dffthe‘year; this is ohe of the longes

day periods of the year, it would still be a daytime sample,
still be daylight.

‘These wculd be -- I would categorize'these as day-

taking placé until just about darkness and generélly it is
on a sigﬁificant upswing about an hour after dark; Sénwe generai
characterize our nighttime samples és ﬁhose samples
taken approximately one hour after darkﬁéss;

Q | And on the 25th of‘Juiy, that would bé rouéhly-
when? - | | |

A That would'be roughly between nine and ten o'clock,
something iike that, in the evening.

Q : fhank YOu.

A So to continue througﬁ on the éage lO,.the -
there was another set df samples'takeﬁ’at intake
at -- I_fhink I left off sbmething ---i don't know where I
left off exactly before yoﬁ raised the éuestipn.

'Q 1956, I think. |

A This wés another set taken aﬁ the intake at
1956, Station=l intake; 1955 at middle and 1955 at the
bottom. | |

t

There were additional samples takeﬁ at the intake 2 .

1liy
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experiment as a basis for predicting the intake»concentration

7111

Station at 1955, tiﬁe 1955, surfaée and middle depths and then
thefe was é delay.until nighttimé.set in and then there
were intake samplesftaken at time'at intake Station 1 at'thé til
dOBd;x'This>woﬁid'bé?12¥30 inlthé morning, one'téken at‘éé
minutes after 12.in{thé morning:and one taken at l8-minu£es
after 12iin the morning at inﬁake‘l. E

And there was a similar ;;t taken at intake 2
at 0030, 0029 and 0018 representing highttime'samples;

' Q Thank yoﬁ.

That means that there were six saméles

taken during the nighttime, is that éorrect?
A | Well, to be sure of that, I would have to look at

that agaiﬁ.

(Counsél hands dbcuhént to witness.)

" That is correct, yes.

Q  And in those six samples, how many fish did you take]
A ',1 Looks like one fish cateogrized as dead.
Q ' What confidénce level do vyou attach to that

of young juveniles during the nigh#??

- A I don't know. We haQenft’ruh4statistics on this
to know what thé confidence level woﬁld be.- I think in general
we would.say that this means that'therevwere very,few fish
coming,through‘bgtvl“wouldﬁ't know what the confidence level

would be.

D
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_gear was that night?

‘we have had some pfoblems with getting £he apparatus to slide

7112

Q - Couldn't really be many fewer? ?
A That is rightut
.Q . At least you couldn't have caught many fewer.

:bo,you know what the sampling “efficiency of your

'A- Well,ias I indicaﬁéévearlief, we don}t~know Qhat
the sampling effiéiency of the gear is with regard to any
particular sample. We simply take the sampies-in the same way
and compare them accordingly.

Q - Do you.have problems with the gear in the intakes
from time to time With élogging of:'the nets or failure of the
nets to unfill properiy? |

A We'ddn}t-have any prcblems Qith.clogging unless
we také exfraordinarily long sets of the nets. We are
sampling much, ﬁuch less water pér-set of the ﬁet in ﬁhese nets
than we do out in the river when we are towing the nets
behind ﬁhe boat.

| One fish ién't going td clog up much as you pointed
out, There are other'organisms,{of céurse,.in the system, but

we haven't had any prcblems with clogging. Occasionally,

up and down‘smoothly'on the pipe structures. This is generally
been most frequently of occurrence when Unit 2 pumps have
been‘tested'which is greatly'accelerated.velodities through the

discharge canal. That increases the pull on the nets involved
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4ﬁe£é up and down.

‘that apparently not because we were able to get the nets to the

‘have been reflected in the time periods in which the nets were in

A ST I

in the riggings; and we have. to add=weighté or otherwise
correct for this so'wé”can get the_nets to go up and down

smoothly so we‘dén'tihave a -time problem with getting’the

Q ' Do you know‘if you had any problem with the nets that
night, the night of July 25th?

A The'only thing that I could judge that by would be

middle and bottom depths and the times given fof the lengths
of the net sets were regularly five minﬁtes;l'so if there

had beenvdifficultigs getting the nets uplana doWn, fhat would
the water.

DR. GEYER: May I ask a question here?

-This one aead fish was of what size?

WITNEéS LAUER: I dbn't really khow. .I can't look
at the §heets to give that. The sizes aren't on.thére.v For
that time of the year,VI‘COuld give ybu an apprOximafe'figure_
of what we were finding in general; That'was getfing téwardé
tﬁe end of the horone group occurrénCe coming into the
intake and out in the river,as wellAas asifar as-thevriver
samples were concerned,and we generally caught lérvae up to a
maximum. length in these nets ranging between about a half
of anfinchhandjthree~quarter§v0f an inch.

Beyond that we seldom caught a fish Of largér size




7114 ..

‘ 1|l .than that. I would guess that this fish was of t_h=at'

2|l size or less.

. 3 \ . 'DR. GEYER: - Pretty small fish?
e 4l . WITNESS LAUER: Yées..
3 ' DR, GEYER: In this connection, were the ‘screens,

4| the three-eighths inch fixed screens out in front of

.

7 your sampling station in place at thé‘time you took these sampleé°

8 | WITNESS LAUER: Yes, there was.
9 © DR. GEVER: Thank you.
- 10 - BY MR, MACBETH:
11 Q Df. Lauer; let mé just read from thisvar a momenf
' \', 712 and check my figures;l Going oVer these nighttifn’efsamples, the

_ .13 six samples takep, the.first shows that intake 1 at the surface]
| 14| that the test began at 0030 andﬁended_at'003l.. At intake lj
15 it started at 00é9 and ended at bO3O.A At»intaké.l at bottom
16l at 0019 and endea at 1s. o .

17 - At intake 2 at the surface, it started atA0030

18 .and‘ended>at 0034, The intake 2 at mid-depth it started at

19 0029 aﬁd enaed at 0030; At intake 2 bottqm, 0019 and endedA;-
20 s£arted 0018 and ehded 0019}-is_that correct?

21| - A (Dr. Lauer) From Where weré'youfreading from?»

\‘ ‘ A 2 ' . MR. TROSTEN: Dr. Lauer, do you want to ha_'ve the ’
- g 23 tabulétion’read back to you? Were: you listening-carefully enough. %
‘ i 24 | CHAIRMAN JENSCH: Then I th'ink»i':f you do read from a

‘”—FN”“RWNES'BE document like that and ask him to check it, the document should |-
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'be-beforé'the witness ‘and ybu'can point out precisely where

" you are reading so he can check it without having it reread.

pointing out.

<fr6m what you readlback, with respect to an iﬁtake 1 bottom

were for the most part, one-minute tows. This is what I had

. 7115

MR, MACBETH: I will do that in the future.
- CHAIRMAN JENSCH: Do you desire to have the

question reread, Dr. Lauer? o

WITNESS LAUER: Are you talking to me?

CHAIRMAN JENSCH: Do you want the question reread.

to check the figures?
"WITNESS LAUER: I would like to have if identified
which particular ones Mr. Macbeth was reading. I see some that

were minute totals. I am not sure of all the ones he was

CHAIRMAN JENSCH: Let the question be reread, please|
(The repbrter read the record as requested.)

WITNESS LAUER: Okay. With respect to -- !

sample; I think it was said that it starﬁed a£-06i9 aﬂdlended at
0018. That is_reversed as it was with the last one'until~you‘
corrected i£;

‘Bpt -- Yés, in géneféi that is correct. There was
a serieé Qhen I was feferring ﬁé'the five-minute tows before
I wésvlooking at the intake samples on the previous page 9,
all of which wére for five minutes, but back here at the tail

end of these samples in the intake for the'nighttime, there
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to try to get the organisms in as good a condition as possible

‘to minimize sampling damage to be able to look at the condition

‘the collecting effort, we reduce the sampling time in the interd

indicated earlier above that if we are trying to sample -

for condition, we' frequently reduce the time of the set in orde

to minimize sampling'démage‘aﬁd éo obviously that is what
was going on here. :We were taking one-minute tows ﬁo try
of the organisms. =

'Thefefore, ﬁhe tows were of shortér duration than
I previously deséribed.

‘BY MR. MACBETH:

Q And the flip side of what you previously»described
igvménﬁmmgm@ysampling for.abundance you take longer tows, is
that correct? |

A ' Well,'we.éet abundan¢e out of both of tﬁem.'But

when -we want to be especially careful about trying to minimize

of Erying to get more reliable data for the conditidn; “but
we get -- wergalculate abundénce information .€<wout of boﬁh
of them; but in general the condition factor things we like
ﬁé»try}to take some short tows to miﬁimize sampiing damage;

- Q Could you just telliméﬁgenefally how much confidence
you have in this -- this comes to about il minutes of toﬁing
for predicting the abundance of white perch and striped .

bass in the juvenile stage over the course of the summer at

the intakes to Indian' Point 2?

L

b sts
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A I didn't make any kind of statement regarding

these as representative of intake abundanée during

‘the course of the summer in any way at all nor have I indicated

any confideﬁce'limiﬁs Which Qe aﬁtaqhed to these'data;-

Q | No, I‘realize you haven't.

A Excuse mé. As I indiéatea earlier,.in regard to
your previdﬁsiqueétion about'confidé;ée limits, we haven't
computed'statistics on this individual block of datalfo;determi

confidence limits and I haven't spoken of any such.
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. a;:l 1. | | ‘Qu’ “’-'jWéll, lét.’ s. leéve éoﬁfidencﬁe. limits. Jﬁst yourl
,2 genefal bpinion from‘the expériéﬁcgvyou haée had with on-
3|| the-site studies. bo yqu.thing'yoﬁ:can.maké an acéﬁraﬂe

: 4"prediction}fa meaningful predictionvfrbm tﬂis 10 6r 12

5 minutes of tow data on thé night of July 25%h as to the

6 abundance of white perch and striped bass iﬁ the intakes?

7 MR. TROSTEN: Would the reporter read the question
gl| back?
ol - : " (The reporter read the pending question.)

10 : MR, TROSTEN: \In the intakes for what period,

i] Mr. Maébeth?j | |

o i2 | MR. MACBETH: For the period when early juvenile
' o ]3 and striped bass and white perch Qould be présent in the

;4 vicinity. | |

|5 n " WITNESS LAUER: Well, that's for a beriqd of

16 about-two'mpnths. l  | o |

17 » _: f ':gs;I inaicated earlier, I think a sample is most

1;;‘8 represenﬁativé of the abuﬁdance that existed at the |

: :f9 particular time}the'samplé is taken. I certainly would not

éO indicate that you could take any set of samples from a given

él “time -and place and use that tc characterize the abundance of

j ‘ 5'232 those organisms throughout the season of occurrence in the
23 river in any way at all. I never have said that.
; - BY MR. MACBETH:
@ 24 B | |
Ace - Federal Reporters, Inc. Q I realize that. I just wanted your opinion about it

25
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CHAIRMAN JEﬁSCHi Excuse ﬁe. Ifwonder‘if‘I_couid
understahd that anéﬁer. 'Is-it ybﬁ; théught.then that --as I
understood your ansﬁgrr that a sample is fepresentaﬁive df _ |
thé abundance dnly fof the preéise time-at which the sample
was taken, and so forithisfperiod to which attention has beén
direéted of 11 to 12.minutes;‘aii that.would show is that for
ll_minutes.at fhose times, that where the»abﬁndance is shown
by'the statistics, you reflecta;t? Is that correct?

WITNESS LAUER: No, I wouldn't say that is correc£
in that that was the total time that neté were in the Water
with respect.to that particula; date.: Oof coﬁrse, a sample
is most representative of what-you'get in-a sample. Those
samples were spread over afperiod of'time thatrparticular

night and so the abundance estimates could be broadened, and

they are, to estimates covering that particular nighttime

.period over which the samples were taken, not just the 11

minutes during which the samples were taken. And then the

further you try to extrapolate away from that, of course,the

less confidence you would have that the numbers coming into

the net are representative of the organisms in the vicinity
and that just depends upon the timeframe that you would
extrapolate theée.to. |

- That's why I indicated that I certainly would not
characterize these abundances as representatiVe.of:the

abundance of morone group larvae in this vicinity on a
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|| seasonal basis. I haven't done that and I wouldn't.

CHAIRM.’AN'. JEl\‘ISCH.: ; Well, Whet is the SignifieenCe
of the.sampleS'yoe did take in 11 minutes, then,bin.youriview?
o WITNESS LAUER: In'ﬁerms'ef whet‘—— I:don't realii-
understand the question. 1In ferms of‘whet they represent?

CHAIRMAN'JENSCHzlwget iqformation'do yoﬁ.feel is%
derivable out of these 11 minutes of samplings?

WITNESS LAUER: The use we have put_these numbers‘
to from this li minutes of sampling is te take this value
as representative of the abundance that;occurred.aﬁ that time
and combine these pieces ;—-ﬁhaf piece of information with
other pieces of info#mation'from sampling at other nighes in
the same place over more extended'periods of time-to draw -
in fact, we haven't gotten to this point yet. We haven't‘
gotten to the point of calcﬁlating ourselveslwﬁat the relative

abundance coming into the plant is compared to the abundance

~out in the river.

Bpt this is the use we will meke of them, is te
take these biss of infOrmetion from the saﬁpling timeSIWhenv
we did take samples and coﬁbine them with similar data from
other sampling dates and times and thereby drawvsome cenclﬁF
sions as to the aversge abundances of ofganisms coming into
the intake during fhe seaSOn of their occurrerice in the intake
samples as well as, we hope to get some %nfOrmatioﬁ on fhe

matter of their abundance relative to depth coming into the’
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~ the data and repcrting to you as we get data processed;

7121

i

intake caﬁalsl We.haven‘t found those cOmgutationé y;t; This
_is all 1972 data,iaé yoq are well aware; aﬁd wé are pf9ceésing
aﬁdAsofthis-is sort of a continual progfess feport‘sfstem thét
we are on here. We haven't gétten to.thé point of making use
of thosé data in tﬁat way. Théﬁ‘s the intended use that Qe '
have for the data asidé'from looking at thé conaition of the
organisﬁs in thé saﬁbles as to whether they are'alivé,,sﬁunned
or dead.. | |

CHAIRMAN JENSCH: If I may digress justva‘moment,v
when did you start'making tests'like £his‘on the Hudson River?
Is this something new? 'My point is this, Dr. Lauer: I
don't know whether 'you were here at one of our eérlier sessions.
Here it is i972.' Indian Point No. 1 started about l§6l -
l960.l What's beeﬁ going on for 10 of.lZ yéars that we afe just
ndw finding éome data? iou say give us five more years and
this ispall wevneed; we will have all the énswers. :Why haveﬁ’t
you had the answefs Sihce 1960?

WITNESS LAUER: Well, I think -- we had a little
discourse on this;in dnevof the previous hearings. We also
were nct'having'théée kind of heéfings in 1965; either.

CHAIRMAN JENSCH: What difference doesithat make .
as to thé’kind of éampling you should be uhdértakihg? |

WITNESS LAUELR: Weil,’I think'it'has'a ibt of

relevance in that there just was not the -- there just was not




10

n

PO

13
14
15
16
17
18
19
20
i 21

23

. | 24|

Ace — Fedetal Reporters, Inc.

25

L7122

the concern or the crystallizaticn of what kinds of concerns

there ought to be relative to’powe;'plant operations back in
that time perioa,- .

| ﬁp uﬁti;'ébOuﬁ two yéérs ago(‘thé word~"entrainment"
was hardly even coinéd in-this particular uéage. It had.
existed and was usediin other‘réspects. Most. of the concefn,
both amohgst the Regdlatéry agencieé;and fhe tedhnidally
cbmpetent people iﬁ the field studying power plants' effécts

on aquatic life, had to do with what the effect of the

- thermal plume would have on the aquatiéuecolégy of the

receiving waters and we were all concehtrating on that, me
included.

."This wés the concern that everybbdy'addresséd
themselves fo. All of the»criﬁeria, as'you know, reall? are
established on the‘baéis of the'témperétﬁre of the reéei&ing
water. Thié Was the focus of concerﬁ and the regulgtions-even.
to this day still focusbon that. There aren't any cpiterié
for impingement or ehtrainment in the books. It is all on
the thermal plume. This has been a»historicai development
kind of thing wherein first there had.to be some recognition
of a potential problem; and then there.had to be a developmeht
of the foﬁndation on which you studied what's important and
what isn't important to look ét; and this took some time.

. I guess it washft>réally'probablykuntil'some very

good publications in the 1970s that this matter of possible
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effects on aquatic -organisms going thrbugh'theuplant was

‘really crystallized.-

At that time we began our first-shot efforts at
looking at some of theée'entrainment effects,‘and with tiﬁe
and as we learﬁed mbre.and'mére about what we needed to look
for.ahd‘how we needéd to look for it, we have gotteﬁ involved
in much, much more sophisticated andkmuch;-much more manpower-
demanding kiﬁds of studies to the point that we are now where>
we are, |

When we Iéid out our program design in 1970, at
that point we felt like that this matter of the entrainment
was just beginning to be cfystallized as é ppésible concern
and was being publicized as such, ana we began to have some
meetings within ﬁhe téchnical dbmmunity on this subject and
we came back énd deﬁigned a program and submitted.it to Conf
Ed, andithey agreed to begih funding these kin&;of studies.

A£ that particular time we thought we had at leasf
a good year's lead time on the -- on the ;equirements for this

kind of data andbwe thought we had that kind of lead on -- as

far as studies were concerned having to do with power plant

effects.

Then the Calvert Cliffs decision came along which

precipitated these kinds of hearings on the aquatic environ-

mental issues and we found out where we thought we had been

a year ahead, we turnéd out suddenly to'be a year behind.
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- That brings us to the status quoanWAwherein;We
have got a very significant level of effort being applied
to studying these kinds of effects at one power plant. 'As

I indicated'earlier,“we have gOt‘a staff of -- on the order

of 12 to 13tpeople spending .their full time on this, and we

have got anywhere from seven -- it goes up to 20 occasionally
temporary ahd part-pime people workfﬁg onvthis, and I think
with a couple of rafe exceptions that involve studies that have
focused just primarily, éay,on fish larvae, éndinot on the

rest of the things. I don't know.of an exception that I can
think of that involves the level of manpower effort and time
and devotion to trying to determine what kind of:effects
organisms are expefiencing coming tﬁrough this power plant
that.exists up here. | | B

We are talking‘aﬁout the size”of staff that I
mentioned, budget thaf probably exceeds the total-énvirohmental
budget that exists for most power plant étudies; ahd our
budget simply has to do with studying the entrainment effects
and population abundances of these organiéms that e#iSt out
iﬁ the river that are susceptible to being entrained. -

'Iﬁ is unfortunate that éithér-the técﬁnical
community.didn't foresee this a year or two before it was
crystailized by tﬁe Calvert'Cliffs_dedisibn so we had all of
'this data available, bu£ that juét happens‘to be a fact of

history_that the public interest and r4,éombined with the
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- technical disciplines, awareness of the potential problems,

and the needs for this kind of'defiﬁitive'aéta_all caﬁe
up essentially in 19270 and '71. So‘here is where we are, -

Ildén't liké this ahy“more thén_ydu do. I abhor haVing'to-béw
in a position as a scientiét éf.generating datélout of bottles

one week and running in here with numbers_the next. - Certainly

it would be preferablé to have a chance to sit on these data,

9=

adjust them, analyze them in as many possible ways as you can

analyze them for, write them up in a reasonably professional

way with due consideration being given to what you are saying,

so that we find it uncomfortable as well.
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CHAIRMAN JENSCH: Well, let me ask you, I don't knoy

when this word "entrainﬁent" became populat; if 1 mey use-
that word ‘but I don t know what the word should be used ~but
when was the flrst flSh klll on Indlan P01nt 1 that led to
thevtrucklpg activity and so.rorth? Couldn't that have been
the etarting point? That wae;back about l%GS or so, wasnft
it? | | |

MR. TROSTEN: Mr.-Chaifman, may I address that
for a-momeht not as a biologist but juet.from a‘historical
point of view? B .‘ _ R .

The fish'impingemeﬁt problem arese in 1965 and
at thattime the focus of attentioh of everybody I woﬁld saf '
was on the metter of the impingement of large fish on these: -
intake'screens. fhereuwasino consideration being.given of
which I am aware tc the matter of the very email fieh, one
inch perhape, going thtoﬁgh the screens and goiné through the
plaht...These were two distinct problems and the whole_
attention of everybody Was being f0cﬁsed on impingement of
these very large fisht |

Now at’that time of course es the Chairman has
indiCated; there was a problem with the killing of these very
large fish. 'That.problem itself has shifted. I‘would'sey it
hae shifted completely'over the period of years from being a

problem of the impingement of very 1arge.numbers of large

fish to the impingement of these very, very small fish and the
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numbers of fish ‘that have been-impingéd have been very, very'

impingement problem, the impinging of these fish on these

 small fish somewhere. The only point I am asking really is

~regardless of the particular area of concentration, whether

7127

E

significantly reduced so that these fish are being carried
away, I would say,'in héndbagé,,Mr. Chairman, under normal
circumstances rather than trucked away.

- But that -- to answer your question, sir, the

large scfeens, was not seen in any way as related to this
problém of the small fish going through the screens. That
is what DR. Lauer was saying.

CHAIRMAN JENSCH: Yes. As I understand your state-

ment it is one problem for large fish and wone problem for smal

fish. You trucked away the large fish but if some are still

going through the' screens, you must have had to pick up the

fhis: For the moment as I understand it, we are talking

about fish distribution.

.My question was couldn't these pfevious fish kills,

you are more interested in smaller or larger fish, but

wouldn't that have led to thé location of the fish so that whern

you were gétting these large kills at different times of
the year, you begin to wonder what is oﬁ£ in the river that
is coming in and when are they going to‘be.there and What
can‘yOu do to'shﬁt your plant~§own when-you cén}t'5£opvit

any other way? That sort of thing.




10

1

‘ = 3
| 14
| | 15
P
a7
18
19
20

o 21
@ »
Q®

ce ~ Federal Reporters, Inc.

25

7128

If we'aré looking fof fish aistribﬁtiOn; COulAn't
these data have béeh'developediéarlier SO we dén'£ haVe to
thipk Wé are goiﬁg,to start now to find Qut where the fish
have been? We'hayéjéeenthém éomé'into our piaht Sut now we
are going:to fiﬁd oﬁt where theyvéame from. Iﬁ seems to me .
some of that whefe they came ffom could have been developed
sooner. | | B |

MR. TROSTEN: I think Dr. Lauer should address

the technical considerations and the thinking invthe technical

.community that led up to this and why the data has been develoged

on the schedule that if has.

Wpuld you do that, Dr. Lauer?

CHAIRMAN dENSCH: Particulariy about distribufion.
Weren't you interested in finding out where the fish Were
in the riverrbefore 19712 |

WITNESS LAUER: I still seem to detect some
confusion about theAkind of fish we afe talking abqut and I
have been addressing myself in my testimopy Fo those small

fish that come through. They are really never visible to any-

- body as a fish‘kill. That was one of the reasons why there

was' not a public concern raised about these and the technical
community also up/ﬁntil about the time period of 1970, there

no doubt wereindividuals who wondered or had concern about

~ this previously, but that is when it got to be a real =

crystallized matter Of concern as far as the effects on these
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_ small-ofganismé passing through'the'plant is concerned.

- eggs and larvae out in the river that were done and this was

the Cornwall -- so-called CornWallstudies éna these are the

-being used by the individuals, including the AEC Staff

path involving these environmental concerns, the.:questions

go about trying to identify these.

But there were sﬁudies.done on diétributions of theq
done in the period '65 through '68 I beiiéve having to do with

foundation.data that are now being used by§not myself because

I haven't been'involved in these modeling efforts, but are

and Mr. Clérk and Dr. Lawler hére as a foundation material for
describing the possible susceétibility to entrainment of
organisms coming through this system.

So-there are thosekinds of data that existea and

what we are reflecting here now is that those data were . -

collected, they are what they are, but as we go down this

get more penetrating and we get more of a focus' on what kinds

of questions we ought to be asking ourselves, and then.we

It is no different than any other kind of a
resea;ch program wherelyou design a program based upén é
foundation of data you have at that_particplar time and then
you go about exéCutind'ﬁhat progiam and as you execute it;
youbleagn a whole lot about what you did right and.also a whOlg

lot about what you did wrong.

-Then you turn around and adjust things in the next
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year to try to further improve,énd get more specific..
What we are getting to now is an effort to be

as precise and_specific as we can'try to be, both as to the

prec1se numbers of organlsms coming through and prec1sely

What kind . of condltlon they are g01ng through The blcgest N

problem we have w1th this is that we are handllng a very non-

homogeneous, nonrandom dlstrlbuted organism and the upshot

of that is that to get at these kinds:.of numbers we have been

learningvthat we have to apply  more ana more'menpower and
sampling effort and sempling design and location oﬁ nets,
et'cetera, to try to accomplish those objectives;ﬂ

So it is a developing field of research just like
electronios or the space program or anything elee. You

know, we have to‘live with what stage we are at this place

/7

- in time and make adjustmente on that basis. That is what

we are doing.

'MR. MACBETH: Mr. Chairman, could I ask Dr. Lauer

a few questions about the --
CHAIRMAN_JENSCH: Excuse me, just a minute.

MR. BRIGGS: I would like to find out whether I

understand the answer to what I think was the original question
I helieve the original gquestion dealt with some 10 minutes

of sampling on one particular night and as I understand it, the

data‘that were taken are used in table 19 here for the intake

concentration.
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 that is essentially what one got from them; is that right?

- characteristic of that evening or night and then beyond that

issue here is the value for the F-2 for intake concentration;

went into these tables. I didn't prepare them and had no
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‘Now I understood you to say that the samples

represent the intake ¢ohcentration on that night and that

;FWITNESS.ﬁAUER:' That is genérally riéht. I said
most of all tﬁey reflect concentrations during the time
period from which the samples Wefe takén.' ‘

MR. BRIGGS: 'Yes. | |
WITNESS LAUER: And then.with some lesser degree

of certainty you could extrapolate this to the:concentration's

you get less and less certainty as to what they fepresent.
MR. BRIGGS:  All right. Thank you.
CHATIRMAN JENSCH: EXxcuse me. Just a minute.

.. DR. GEYER: - Dr. Lauer, it seems like what is at

is that based just on one night's sampling?
. WITNESS LAUER: I think Dr. Lawler -- since this is

his project, I think he would answer the question as to what

direct roleée in preparing them.
¥ DR. GEYER: I understood at tﬁe outse£ you said some
of yoﬁr déta weré used in developing these two nﬁmbers for
intake coﬁcentration but it wasn't clear then whether that
was'all the data and i£ seemé whét we haVe,beén télking about

all this time is jﬁsﬁ some samples taken on the night of
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i

WITNESS LAUER: I think since it was not the product

of NYU, these tables,‘Dr. Lawler would be ﬁore'appropriatef

to question Ci:i:zj?és to whe ther or not there was additional

foundation forthe F“factofs. %,

DR, GEYER: May i ask Dr. Lawleg the éuestion
then? | | |
'WiTﬁESS LAWLER: Dr. Geyer,:these are - this
analysis oh table 19 does répresentldata taken only on(__ 7>
July 25th. Thé feason forthat is thaf this was the 6hly set
of data that we had at the.time this testimony Was prepared
where there was simultaneously samples ;aken in the river |

as well as in the intake and discharge.

On the question of the number of fish taken during

the nighttime sample, I would have to checkvthe data in the

computétibn procedure I used, the data that I used did not
appear on the precise sheet thét you havé seeﬁ here todayf It
was -- I am h&t suggesting it was a different setlof data, I
am simply suggesting that at‘the time I received this data,
which was seVeral.months ago, it was on another piece of data
paper. So I éan't identify insténtly thatlthe pieces_of
Qéta_used to compute,-fér example, the intake concentration,
were at night:or in fact Qhat has been discussed here.

DR. GEYER: I.realize these‘fishbhave growﬁ up by‘

now, but are there any other data you could confirm this with |

-
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now?

‘.'WITNESS'LAWLER: You will note throughout this

~ testimony I have used the expression current, best estimate

and I use that for a'very'definitive purpose knowing that as

time goes on, as Dr. Lauer has just indicated, additional

data is being developed. I don't .at the moment know whether

I have additional simultaneous intake and river data. We

~'do have it for later on in the year, but once YGu get past

this period you see virtually hothinq in the intake.

DR. GEYER: Yes. It seems to me this is already

| kind of late perhaps?

WITNESS LAWLER: That is correct.
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CHAIRMAN JENSCH: Well, just to follow that up,

"):arl

.2l would yod chéck‘your édditional data to answer Dr. Geyer's

' . . 3 questio.n?- You said ‘itris still on a data sheet you' would

4 Hé&é to review iﬁ ofdér to answer his qﬁestién. Would you‘do
5|l that?

6l | - WITNESS ﬂAWLER:i Yes;’.I will be able_to_do tﬁat.
‘7 I rather doubt i.caﬁ do it today. |
.8 "CHAIRMAN‘JENSCH: I-één‘t think4thereAié any gréat_
9 'hurrylto do it. At your convenience. |

10 ‘ Go ahéad. |

Y ~ MR. MACBETH: I would like to proceed with Dr.

" j2| Lauer about the research effort and knowledge about entrain-

‘u ;']j ment.

4l BY MR. MACBETH:
15 Q Dr. Lauer, are fou familiar with the ﬁuéson | ',A -
16 River Fishéries inves£igationﬁconducted between 1965 and '68,
17 and the”réport made by'Carlsoﬁ—McCann? |

sl A | (Dr. Lauer) I am, from having read it. I was not
19 here in the Hudson River area doing réseafch on the Hudson

90|l River at the time those studies were done.

2l Q  And did that study concern itsélf with striped
. ,‘ 32 bass .in the »Hudson River?
23 A Among other fish, yes. .
‘ o4 0 .The'rje's quité a lot of informat'ion"i"n tbé report

Ace — Federa! Reporters, Inc.

25|l on striped bass, is there not?
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A That's éorrect,

Q And did that report congérn itselfiwith the withdraw
of nonscreenable sizes of Striped bass from the Hudson River?
: A In a general generic sense, yes.>
Q Let me read you a few lines from thé conclusion
of Carlson—McCann and see whether this refreshes your
recollection as toya concern'about entrainment. This is

from page 45.°

"Large numbers of eggs, larvae and young-of-the-year|

striped bass would be withdrawn from the Hudson River estuary
like pumping a proposed hydraulic plant at Cornwall."
Now is ﬁhe withdrawal that is being discussed .

there the same as the entrainment at Indian Point except for

the fact that heat is added to the water at Indian Point

that Qould not be Cornwall?

A | No. .

Q | Could you describe the difference between wiﬁhdrawin
the eggs, larvae, and yodng—of-the-year stripéd'bass at
Corn@all and at Indian Point that indicates the difference
bétween that‘withdrawai'at Cornwall and entrainment at Indian -
Point? . |

| :MR.-TROSTEN: Woﬁld ydunreaatﬁhe.qﬁé3£ibﬁ back,'

piease?

(The reporter read the pending question.)

"'MR. TROSTEN: Mr. Chairman, Dr. Lauer has

T

al -
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indicaﬁed nhnt he was not‘——.did not participateAin.the

Hudson River Fisheries invesnigatiqn study. He did not:
nrepare that report. i don't think it is apprdpriaté fnr Mr.
Macneth to be cross-examining Dr. Lauer abgut the opération_gf

the Cornwall pump storage project and how entrainment thrbugh’

'a pump storage plant differs from entrainment through the

Indian Point Nuclear Power Plant. Dr. Lauer has nevér’
professed'éxpertise with regard to the operation of é pump
storagé plant. I think the question ié improper. |

MR. MACBETH: Mr. Chairman, Dr. Lauer offe'.fed‘ us’
his opinion as to what fhe state of knpwledge was abéut and.
thé concern in the textbook community about‘entrainmént through
a plant such as Indian Point, and I just would like éo clarify

in what way Dr. Lauer thinks that entrainment is significantly

-different from that at Cornwall since he says he has read

the Cornwall report and the Cornwall report, at least to my .
fair reading, indicates there is a great deal of'concern about
withdrawal at Cornwall. I would like to see whether Dr. Lauer

thinks there is a significant difference between that kind Qf

1

~withdrawal and entrainment at Indian Point.: He just indicated

that he thought there was some éignificance._ ' _n
CHAIRMAN JENSCH: = That was what I had understood;
he had interjected that thought showing that he understood

there was a difference between those two. -

MR. KARMAN: Mr. Trosten, maybe you better not use
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“tion. It is quite clear that Dr. Lauer is not professing

'hearing degenerate into a discussion of whethér Dr. Lauer

‘this is an improper line of gquestioning.
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MR. TROSTEN: Dr. Lauer did not inject a thought °

into this. He was asked a question and he answered the .gues-

expertise with regard to the Cornwall plant. He was addressing

his,earlier remarké, as the récord will clearly indicate, to

the level of concefn with regard to éntrainment thréugh

steam electric plants. He was not addressing his remarks

to the -- to‘concernAhaving to do with pump storage plants;
CIf we get into the Carlson-McCann-Cornwall report,

as Mr. Macbeth is suggesting,lthere are many aspects of this"

that are going to lead us astray and waste a lot of time;‘ The

) .
Cornwall report cogcluded there was novpfoblem with entrain-
menﬁ.d Are wevgoing to start discussing Whether Dr. Lauer

agrees there was no problem with entrainment in the Cornwall

pump storage'plant? No. Obviously we shouldn't let this

agrees with the Carlson-McCann report. He was not participating
in it, he never professed to have any expertise in the

development of that particular report and so on. I think

'MR. MACBETH: Mr. Chairman —--
CHAIRMAN JENSCH: Excuse me for a minute. I wonder

if 1 udderstand what you are saying. I didn't understand
T , . _
that he was being asked if he had expertise in the operation

t

3
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- of any plant whether it is pump storage or nuclear or f0551l

fuel. I.understood the queotlon was; as the implied premlse
of the question was, that if you are pulllng a'lot of water -
by: some pump through a screen, are you going to have some

entrainment problems and haven t you ever heard of it havlng

occurred before? -¥our reCent.dlscovery, as you—stated; was

in 1970 and '71, and I understood this qnestion was no matter

who pulls the water, how yod pull'it, if it is the_same kind
of pﬁmping activity,;whether.for a pump storage, fossil fuel,
or what-not, the problem really is; is this the firstbtime you
ever heard of entrainment on flsh eggs and larvae along about
1970 and '71, with the Hudson Rlver Flshermen s study out-
standing? o

Is this the first time you heard of it?"

WIT_NE‘SS LAUER: That's not what I saicli."

CHAIRMAN JENSCH: What did yau say?

‘WITNE_SS LAUER: T said it was the first tlme I
ever heard of it iA 1970. I said that's when‘éggk.as it's.
now being used in this context really began to findflts'Way'
into the literature in a significant way. .That's when also
at -- you got back to the real point; I.think. Thelooncern
about entrainment is a volune—debendent‘ooncern;'ana, you

know, outboard motors running up and down the river entrain

. water.. To the extent that they'do, they are going to,be

i
killing fish eggs and larvae and other organisms, probably.

i
y -
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aré | 1
. | ] | . ) ’CHAiRMAN JENSCH:".Y-ou are a -- you have p;oféssional i
2 »expertisé'in that?h | |
- 3 | WITNESS LAUER: I don'h. I was talking ahout_ this

4|l being a volume—dépendent nature.  It waé also about ﬁhat

5| time, 1965, '6, '7; on up through there that'many offthese
6 much_iarger fossil fuel and nuclear plants began to come into
71l exXistence and with their coming into theiexiétence, éndhthe
8|| obvious result being that they were'requiring much, huch larger]
9 proéortions‘of the watef of a cooling water source stfeam.
10 than previous size plants. I think thaﬁ was éne of the’ things |
11 that is expressed in theﬁliterature as having étartéé to raise
. ' 12| concerns amongst people about entrainment effects. ‘

13 -~ As long.aé the amount of water used was sﬁall,v

14|l relative to the cooling water source body of wate:,-it was
151l .generally written fo as probably of no real significant
14| concern. As~that‘has changéd and the volumes have gotten
17 greater; rélative to the'larger sizes 6f thé plant, the degrée~
18l of concern has increased.
19 ; It was in thaﬁ light that -- from reading.the'
20 rééortithat‘seemed to highlight the‘ihterest with the Cornwall

21 report. It was goihg to represent a withdrawal of a very

‘ 29| large volume of water and so it also. appeared to bé a volume-
‘23 dependent concern.

‘ 24 ' CHAIRMAN JENSCH:  Let me ask you, you used a term

Ace - Federal Reporters, Inc.
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that may have been a qualification. You said it was along
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about '70° and '71 that this entrainment or volume~dependent
factor became a part of the responsible literature or ste

such term. Are you distinguishing that this report is not

responsible literature and that it need not have been given -

concern back in '65 or '68 when it was issued?

WITNESS LAUER: .NQ; Well, the report wasn't issuea
then. The report actually came out éihce I have been .
at NYU. .I think it.was wfitten about '69 and'camelput shortly
after I came to NYU, which was in '69. The reporf became
available in late '69 or‘eafly"70, is my recollection.

CHAIRMAN JENSCH: There was no literature prior to
'69 or '70 about fish impihgement, éntrainment,or volume-
dependeht activity,On fishé

 WITNESS LAUER: Thére was a little bit, but it was

very minimal. I think what was in existence at that time

was summarized very well in a literature review by Dr. Coutant

at that téme, which appeared, I believe, 1970 in Chemical Rubber

Company Review Edition. |
CHAIRMAN JENSCH: 'I'jpst don't héve that issue here.
WITNESS LAﬁER: i don't; either. I am tellin§ you
that's what it was in..-At that particular time there wefé

very few specific references that could be made to results

emanating from studies designed specifically;to determine

the effects of passage through power plants on the organisms.

There. were a few, but to a large extent it had to do with

R
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what one might infer from general literature information on
temperature‘tolerance,‘turbulén¢e and pressure, et cetera.
CHAIRMAN JENSCH: Probably the best data, then,
was what happened at Indian Point No. 1 in 1965, when they had

WITNESS.LAUER: _Tﬁat~didn't have to do with‘eﬁtfain—
ment, sir. | | = | |

CHAIRMAN JENSCH: Impingement. .Well,'it indicated
a.problem that might be of concern. Were ydu familiar with
that?

WITNESS LAUER: They are totally different kinds
of problems. The»ehtrainment ié in no way the same kind of
a physical, biological_problem as is the.impingement-one, The
impingementVsituation_éurely has to do with the fact ﬁhap
screens are £here of.a certain mesh sizeland they will collect
anything in the water that comes against'the_screens;:.This is
one kind of an ihterfaceabf a power plant with'aquatic ;ife.

- The entrainment interface with aquatic 1ifé is
quite a different thing. .It is affected by the factthere is

a screen out there keeping larger organisms out and Iimiting

‘the problem to the smallef organisms that can pass through

the screen. But other than that, it has no ——fit has no
particular relevance to the kinds of éxperiences that an

organism is exposed.to while it is going through the plant,

compared to the kinds of experiences an organism presumably
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'goes through when it is collected on a scréen, an intake -

screen. There are feallyAquite.d;fferent kinds of generic
problems'we are:talking_about here:

o - " CHAIRMAN JENSCH: 'Yes, but thé only po.int,l either
one or both of those ﬁhings is to see whether. a problem of
dist;ibution of the fish or-lar&ae wouldn't ha#efbeen a
concern where they were in the river.» Yéu say the best --
there wasn't much in the literéture before ;69,0r '70, but you
certainly started with something in"65 to wonder where the

fish are that are coming into the Indian Point plant. And I

just am puzzled that it's taken so long to ke concerned

about distribution of fish when you had actual evidence.

Maybe it wasn't gétting out froﬁ these different fossil fuel
plants'throughqut the nation and getting into the literature,
that this was happening, but you ceftainly had a pretty concret
example right at hand to kind of, it seems to me,'suggest

that it would be a good idea to know where the fish are in

. the river, and when théy are going to be there. I take it

you didn't feel the eQidence'justifiéd_that?‘
| WITNESS LAUER: I wasnft herg at that time.
CHAIRMAN JENSCH: I know'that. I am asking for
your opinion. There wasn't enough evidence.to justify the
concern?
WITNESS LAUER: There were some studies:étarﬁed

in- 1965 having to do with distribution of these larger sized

e
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vérlo |
. 1l fish, two and a half inches and above. 'Thc:ley wére started
| 2 in '65 bécause NYU did some ofvthem'beforell camé to'NYUL'
3| Most of theﬁ iﬁvolve.seining studies; Then as thét problem
4  dé§éloped éhd becamz more crysﬁailizea; there were some Vefyf
5  substantial séudies; .Those studiés grew over the years,{but
6 ﬁzfﬁ'there'were very substantiai studies undertaken witﬁ the
-7 Raéigézugiggoration'to look further into this psing various
8| kinds of gear type. | | |
9 | Then it takes time té get-thosebstudies completed
10| and out and into the litefaéﬁre. 'As indicated with this
11| Cornwall report, it was started in '65.and the results came
3. 12 out_ih 169, It is qnfortunate:that these kinds of things
13| take time; bﬁt frbm our point of view :who are doing the-work,
_i4 probaﬁly; they afe not taking enough time. From the point
15/ of view.éf the décisidﬁ—makers who have to weigh- these
16! things and make decisions, I;am sure you.fée; they are taking
7]l too loné; | | o
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CHAT RMAN JENscﬁ: It isn't that.‘ It just seems
te me it weighs onrthé recommendation of tﬂe Applicant_tﬁat
they want some moreitime. They say that ﬁhiS'recommendation by
theistaff één'only be;adequately tested‘if ;here are more
data for which they need more time. So, ih;measuring the

comparative confidence 'in the-isolated incident of this recom-

ﬁor.closed—cycle‘cooling system, you have to evaluate just
how well: they have Qone to the problem ;arlier.
fMR.'MACBETH: Mr. Chairman, I would like to'return.
for a moment if I can to the state of concern of the.technical
community and state of knowledge about withdrawal of_orgéniéms
over the last several years.
 BY MR. MACBETH:
Q .Let me read =--
Mﬁ. TROSTEN: Have wé got airuling on the yaiidity
of this ;ine of questiéns? I'héve'objeéted to it for
the reasons I éave.‘ |
CHATRMAN JENSCH: I think he has withdrawn the
previouquuestion énd islgoing to‘state another one.
MR. TROSTEN: All fight;
BY MR. MACBETH:
Q I will read té you the last paragraph of the Carlson-
McCann Repért and ask you whether that indicatedvin the

technical commdnity a level of concern about withdrawal of
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nonséreenable'orgahismﬁnbyipoWer"plants;

"Operatiﬁn cf other plants requiring large volﬁmes
of water in'combinatiéh with the Cornwalllflant could‘destroy
éuffigiént.ﬂumbers of;the nonscreenéblé.lifé stages tb aaversér
affect subsequent populatiqns; These effeéfs‘could,be par-
ticularly severe if planté wefe‘constfﬁctedjin areas of high
fish concentra£ions, Coordinated'studies oé fiéh distribﬁtion
ét future‘and‘existing plant sites should be ﬁadé for an
évaluation'ofvtheir accumulative effect; onvthe importanfv
fisheries of the;estuary."

MR. TROSTEN: I object.

CHAIRMAN JENSCH: We haven't heard the question,yet.
. Theré was a queStion,FMr.

MR. TROSTEN: Yes.

Chairman. He .read a'portiqn from the Cornwall Study and asked 
whether Dr. Lawler -- Dr, Lauervagreed thisvindicated a level
of concern in the technical community with the withdrawal of:
water by power plants. That was the queétion essentially
and I object to the quéstion on the grounds he is asking
grf Lauver to exXpress an opinion abouﬁ arreport whichhe did

not author. It is a highly speculative vague sort of

inquiry which I feel is objectionable and I think that the Chait

should rule it out of order. .
MR. MACBETHi Dr. Lauer-offered us his opinidn as to
the level of concern in the technical chmunity on'the

entrainment of nonscreenable organisms in the Hudson River and

3
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in the U.S. generailyé

. |
I was -- I have asked him whether -- what this

particular paragraph,'and the concluding paragraph in this re-

" port indicates about the technical concern at the time the

;eport came Qut.) It seems toAme that if Dr}lLauer is
competent to give us'his'opinion as to what%the ;evel of
technical cbnce:n was} that he cught tc be éble>to
Comment on whatAfhié indicates. I am not asking him what tﬁe
ﬁnderlYing'bases of all the data in thig report are, but siﬁply»
whether this kind of conclusion doesn't -- whethér_it indicates
aé to the level of -- the level of concern of the technical
community on the withdrawal of nonscreenable orgénisms fromv
the Hudson e#tuary.

MR.VTROSTEN: May I speak'to this, Mr. Chairman.

CHAIRMAN JENSCH: I would like first)of all to get
precisely what the question is. .I-didn't §uite get ﬁhe
same impression Applicantis counsel did. Maybe it is there,
but your qltimatg objection --

Mﬁ; MACBETH: it is ﬁhere. Could_we ask tﬁe
Reporter to fead_it back. | |

| CHAIRMAN JENSCH: I had the impfess%on Dr. Lauer

had given us an assessment of what the.technical literature
waé prior tb 1969 or '70 and I understood tﬁe question was
really, did he-égree with-thisoconclﬁsion}in comparison with

his previously expfeséed opinion about the --
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MR.:MACBEfﬁ:AlThat wasn't qhite?fhe phrasing. Could
the réporter.rgad it'backé, | | |

(The'répéréér'read the record as requested.)

| :MR.vTROSIEN: Mr. Chairman, héviné -

(Béa;d Conferenée.) |

CHAiRMAN JENSCH: | Go ahead.

MR. TROSTEN: Mr. Chairman,rI think this questiqn is
cléarly objectionable. The Caflson-McCann Report‘is there
for everyone to reaa. It says what it says. For Mr. Macbeth
to ask Dr. Léuér whefher He agrees that this particular
paragraph taken iﬁ isolation means that the*technical COmmunity
had some concern or indicates a levgl of concern, is to
ask a compietely vague and ambigﬁous and conjectural gquestion .
that is improper; and'it.should not be allowedﬂ

I think as I say, the report speéks'for itself.
Dr. Laﬁer did ﬁétvauthor the;réport. The report éays
what it.says and to ask a witness whether hé thinks thaﬁ thié
report indicates a levél of concern in the commuqity is wrong.
If there wés é ‘concern, it was this; .if_theré was not.a‘éoncerr
it was not this. The report speaks for itself. To ask him
whether he thinks this passage indicates a level-of concern in
the technical commuhity,'I think is all wrdng.

' MR. MACBETH: Well --

CHAIRMAN JENSCH: Excuse me. As I try to get the que

~tion on its reading, the witness is being asked does this portid

S=-
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| | |

bf tﬁe McCann'Report.reflect a concern in ihe technical
coﬁmunity; and I think the gehtieman hés aireédyAindicated
thathhg haé given ué an appraisal of what he felt was the
litérétufeiin this fiéld for some years-éven‘fhough he waén'f
at NYU; he waén't on ﬁhe Corﬁ&all Report; but he is familiar
with it. i think he is just_béing asked in view of that -

statement, as I understood his previous answer, that there real

-

‘wasn't much going on and it hassuddenly been thrust upon'

them, low and behold, Calvert Cliffs.and{the rest of it. I
think this is justvkind'of téstinglwhat he has told us
previously that there:'feally_Wasn't muc£ géing on or nobody
was chcérned. .
- MR, TRO}STEN:I Well --

. CHAIRMAN JENSCH: Obfecﬁion ovérruleda Witness may

answer.,

WITNESS LAUER: Firsf of all, I think my reSpopse>
was chafécterized by Mr. Macbeth as saying tha£ I indicatediv
there was no previous technical concern either by ﬁeople --
something to thé effect in the-Hudsoanivér or aréund.the Hudsor
River or nationally. I never said any such kind of statementf
I referred to the level of technical concefn that wés evident
in the évailable‘public literature in that time period in late
1969 £o '70 and I think my response to the question

is wholly compatiblevwith what I said before. When I came!to

NYU, NYU sponsored a symposium on Hudson River ecology in

|
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September of 1969. I was the person who'wés réqunsible

 for making all of the arrangements and getting the agenda pﬁt

together and subsequently it resulted in a proceeding rof . -
the symposium. o S
That was where the conclusions of the investigators

involved in the Cornwall Report first reported their

. conclusions. It later came out in this separate publishéd

form in 1970.
So, this is wholly compatible, the timings that I
just referred to, are wholly compatible with my previous

answer.

CHAIRMAN JENSCH: I don't think that is the.question|

befére you. They-are not asking you to justify what you said

before. ‘They said does it reflect a concern in the technical
community, yeé or no. |

WITNESS LAﬁER: Well,.it does.

CHAIRMAN JENSCH: Thank you. Thank you.

Next questibn? |

MR. MACBETH: Thank you.

: - | | - R : |
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1re¢ord discussion and perhaps it should be noted now that

we are back on the record that some inquiry has been made as

more on his planned interrogation.
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i

- SR . |

Pt . S . . . i
*  (Discusiien off the record.)

. CHAIRMAN JENSCH: ' We have had a moment of off-the-

to how long further cross-examination would be, and the

Hudson River counsel has indicated perhaps an hour and a half

I think as I éaid to the applicant!évcounsel at ong
of our.last sessions, I think that all parﬁies_should under-~
take the length of cross-examination thatbthey feel is
necessary for their point. We are here to sit until éhat's-
done. |

Ivam.sﬁfe that's all the applicént's counsel waﬂted
to know, was for scheduling.

‘MR. TROSTEN: Absolutely, Mr. Chairman.

CHAIRMAN JENSCH: Proceed, Mr. Macbeth.

EY MR. MACBETH: |

Q . Let me read you a sentence from the page 6 of the
Carlson-McCann report where it says, "Distribution studieé'
were lihited to eggé, lérVae<and young-of—the—yeaf.because
older striped bass could avoid-the screens --"

: CHAIRMAN JENSCH: Not quite so fast, please.

BY MR, MACEETH: |
Q 'v' I'will begin-at the quotation égain; "Distribution

studies were limited to eggs, larvae, and young-of-the-year f
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i
because older striped bass could avoid the screens at the

intake of the proposed plant."

- Dr. Lauer, does that quotation\indicate to you

that in 1965 .when thé Carlson-McCann study began that there

was some concern in the technical community about withdrawal
of nonscreenabie sizes of striped bass from the Hudson
Estuary? 4, =

MR, TROSTEN: I object to the question for the

reasons I have given before, Mr. Chairman. I think this is

going to lead us into a highly speculative and imprdpert.
inquiry here. - |
| CHAIRMAN JENSCH: 6bjection overruled.

MR. _TRé)STEN: Mr. Chairman, would the -- would Mr .
Maébeth‘tender to Drf Lauer the docuﬁents sO that.D;. Lauer
could read the statement iﬁicontext before he responds?

CHAIRMAN JENSCH: I think that should be bfféredt.

MR. MACBETH: Certainly. |

(Counsel handed documents to witness.)

MR.‘TROSTEN: ‘Dr. Lauef:ﬂwouid the feporter'fead
the question back?

(The re?orter read the pending quéstion.)

‘-WITNEss LAUER: I am not reaily too sure whether I
even wan£.éél;ﬁéwérnﬁﬁé_question in light of;the fact that in
the arguments earlie;‘Mr.,Macbeth Waé obinusly,ihdicating he

was trying to bring out a contradiction’in‘what I had said

S
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i
r
prevxously compared to what this document says and you cut me

off short saying that I should just answex the question,

I don't think that I am willingAtG-answer the™

tquestion unless I can answer it fully 'in the context in which |

it is being asked.

CHAIRMAN JENSCH: Oh, you may do that. Sure, give

yout explanatioh. I thought you were trylng to justify what
you felt was a contradiction and I didn't think the question’
asked for that. ‘It just said do you think it reflects a
concern ih the technical community. | |

Do you think it does? Then you can expiain-it.

Fﬁ_m_vw%iTNESéJLAUER I thlnk Mr . Macbeth paraph*ased

what l said ‘and sald I am asking thlS question. I thlnk I
ought to be allowed to ask this question in the interest of:~
shawing that whéreas he says the concérn was éxhibited in
the literature in '69 to 170, this indicataé it wasAearlier,
than that. | |

CHAIRMA& JENSCH: If you will -- my point is

answer the question directly and then_explain'it any way you

desire.

. .- v. - b3 . ...&.
_WITNESS LAUER: Okay.

¢

I think this is contained in the abstract of this
paper and it doés indicate the purposes for which the study
was set out and it also summarizes the ;esultshof'those

studies and I would ‘say in general that based on a statement
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i

' of objectives, one of the concerns that was desired to be

answered had.to.do wi£ﬁ the mattér'of whaf effect'there would
be on eégs and larﬁae and other organisms that would be
'wifhdrawh‘from thé‘river. |

Tﬁis is -- this was a statement of concerﬁ at the,
tiﬁe they proposed the-stﬁdiés and it was appropos the large
volumes of‘waterifhat I talked about. This was not in.the
public literature until '69 o;~'70; I think it absolutely
does reflect the concern of thesé individuais,who vere
framing up the study about' the possible effects ofnﬁithdrawalv
of organisms into that plant. | | |

I would also like to say that they further indicate

that their studies on distribution provided bases for drawing

1

some conclusions which weré to the effect'that the plant

would have negligible effects on fisheries of striped bass

- and other species dccurring in the estuary, but the next

point ié really the important one, having to do with the Staée
at which we find ourselves in looking at this as a scientific
community.

That is as follows; "If the plaﬁt were consfructed,

further studies would be required to determine the actual

numbers of life stages eﬁtering the plant."

- I only read this to indicate that this is a
reflection of the fact that we do things by staging in time

and you do what you can do to get a pieqe'cf information to
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hope fully address iteelf to a set of hypotheses or concerns

and then dec1a10n, are made based on that data and then

]

subsequently tbey_are saying there will have to be
edditienei'studies:dbne to in a sense validate those

conclusions.

I-think;this is a normal scientific research.
logical process that needs to be followed.
CHAIRMAN JENSCH: May I ask you this: You said

there was not much in the public literature. I wonder if

you were making a distinction there was other literature that

was known to people? For instance, I say'this without any
criticism of any operator of a fossil fuel plant or any other
operator of-a plant that's pulling a lot of water out of a

‘body of water, but were there other pieces of llterature

Whlch reflected concerns, maybe those pleces of llterature

were not generally avallable to the publlc, but were you

maklng a dlstlnctlon between publlc and prlvate llterature in
Yourhanswer?' ’
WITNESS LAUER: If I did not say so, I was

addressing myself to the scientific literature with which I

‘am familiar. I wouldn't have any way of knowing for example

in this speCifie‘interest the Cornwall proposal, whether or
not articles appeared in The New York Times or other of the
public literature.

I was referring to the scientific literature that




7155

i
Lo
-
) i

!

’ B ]1‘ represents the s.tate'of thé art a$ far as the sc‘ientifi'c_:
_2 coﬁmuniﬁy is-éonqerned.
’} 3 . CHAIRMAN JENSCH: You know of nothiné éf a
o 4 S}ubstantial natﬁre'in_the technical literature prior to '69,
) '70 about thé withéirawal of larvae and eggs from large
6| volumes of water? - |
7l . WITNESSM LAUER: There was very little'. There
8 were two reports of any sﬁbstance. One was auﬁhored by
9 Kerr back in the 1950s having 1;.0 do with an operation of a
10 power pla_ﬁt in California wherein for that particﬁlar stagé
1 of the game the- conclusions rvaised no reai ‘source bf c‘o'ncern‘.
| {@ C12 They concluded that everything looked pretty good; and so that
o . .13 ~ in itself would nétA have aroused additional concern.
14 , Then th'gre was énother paper which I referred to
15)° before —-- Oor théré'was work going on which was generally
ié " known to exigt within the scientific comn1uni£y prior to

17| 1969 and '70 that had to do with the effects on larvae going
18| through the Connecticut Yankee plant on the Connecticut River
19 although there wasn't much coming into the literature subject

20 to the date I mentioned.

728 . Those were really the only two papers of any

. ’ - 22 consequence having to do with the passage bof -~ through the
23 plants vof fish eggs and larvae that existed prior to the

. 24 tixﬁe, 1969 té '70 that I am talking about. ‘In"fact there is

Ace — Federal Reporters, Inc. » . : . ) - ) )
25 not much right now. There is quite a bit of work going on,
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including what we are'doing, at various power plants, but

[

it hasn't reached the scientific literature yet but it Shoula
be,within the next few months to fhe'next year..

| CHAIRMA&ZJENSCHﬁ is this é good‘place to'ﬂ
interrupt? | |

‘MR, MACBETH: If I could have a couple of quick

. questions? Some of Ehé answers are longer than I

anticipate.

~ BY MR. MACBETH:

- Q The concern expressed in this Carlson-McCann. -

report obviously was not in the scientific literature but it

‘was a concern expressed about striped bass in the Hudson

River, was it not?

A (DR. LAUER) Well, it was a concern that these

people apparently had when they set up the program to

. go about. determining the distribution of eggs and larvae in

the river. The expression of that concern didn't come out
until the proceedings of the Hudson River's (Ecology :Symposium

and this document, both of which came out to my;recollection'

" in 1970.

0 But they did concentrate their study on striped

bass in the Hudson River, is that correct?

A  That's .correct.
Q »And the report was made for a plant-that‘is also
owned by Consolidated -~ if ever built, will be owned by €hea
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_ Cbnsolidated Edison Company, is that correct?

-
MR. TROSTON: I object to that.

MR. MACBETH: Would the applicant's counsel -

'stipulate that the Cornwall Pump Storage Project, if built,

will be owned_and;bperatéd by Consolidated Edison?

CHAIRMAN JENSCH: What. is the relevancy of that?

MR, MACBETH: Just to show while there may not have

- been concern in the scientific literature: there was concern
about these fish in this river that was reported to this

~company. - Whatever vague knowledge there may have been in

the scientific community generally, this company, on this
river was concerned about these fish and has been since i965;
CHAiRMAﬁ JENSCH: Tﬁ;t's a different questién
than you have propounded. |
MR, MACBETH: I was just Pointingaoutgthatithié
study was done in connection with the Storm King plantiand
done for Consolidated Edison., | |
| CHAIRMAN JENSCH:i Was Consolidated Edison Tl
bérticipating in this 1965‘report?
o MR. MACBETH: Yes. |
' CHAIRMAN JENSCH: That's a différent question;‘

MR. MACBETH: I was moving to it a little more

. slowly.

CHAIRMAN JENSCH: ‘Let's take this present question.

Objection sustained:
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- ‘ . - MR MACBETH: Weil, I d'onl't’ think it would be“
'2 appropriate tq ask Dr Lauer .about“tt;e' .part_vicipationl 'of' |
‘ : 3 Copsolidated Edison in this'study‘-unless he has 4particuilar
o4 ;'knowledge of it. |
50 BY MR. MACBETH:
.6 . Q . ""VDoy .you ..know what participatio}l éf Consolidated *
71 Edison in this study was? | K
8 ' A’v "~ Which stﬁdy?.
-9 ' Q ?The Carlson-McCann étudy.
- 10 . , | MR TﬁOSTEN: I object to thaﬁ,.too'. The witness
_ 11| = has said he doesn't know.
!.’6 7 12 | o MR. MACBETH: All right. I'll save that for
N i ' ' ' : ’
= .13 another witness at ano‘ther time.
14 CHAIRMAN'JENSC_H: Is this a convenient place f.o.
15 | intérrupt your cross-examination? | |
16 " MR. MACBETH: Yes.
S VAE CHAIRMAN JENSCH: This. is a little later than we
18 usually recess but perhaps gives us ’a chance to get to an
.19 eating spot without so much delay.v
‘20 o What time is suggested for the recess?
21 ' ' MR. MACBETH: Would 2:15 be good?
. | 22 CHAIRMAN JENSCH: At this Vt}ime let's'recess_ to
23 reconvene in‘ this room at 2:15. | |
. . 24 .. (_Wheregpon, at 12:45 p.m., the hearing was‘;
ce-Fed%arllgep(ij{tZ’s'lzncs' | recessed, to recoﬁvéne at 2:15 'p.m.., 1‘:h‘is\' séme'day.)
7674 ' . . _
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AFTERNOON SESSION S

(é:lS’p;m.)
CﬁAIRMAN:JENSCH; Please come-té order;
‘Is Dr. Lauéi aﬁd Dr. Lawler.here?‘
‘Théy are.hére. |
Are youvfeady, Hudscn RiVer Fishermen‘s Association?
MR. MACBETH: I anm. |
CHAIRMAN:JENSéH; Proceed, please.’
Whereupon, |
 GERALD J. LAUER
| and |
JOHN P. LAWLER
resumed the stand as witnéSses on‘béhalf of the Applicant and,
havihg been previously duly sworn, were examined and
EeStifiéd further aé folioWs; |
CROSS-EXAMINATION (Continued)
BY MR. MACBETH: | |
Q' vDr. Lauer, i would liké to turn to table 19 in Dr;
Lawler's testimony to pursue a few other-pbints.

How did you convert from the meter'reading on’

the -- in Exhibit II to the concentration in a thousand cubic
feet -- per thousand cubic feet?
. A " (Dr. Lauer) Each meter when purchased has a

calibration curve which comes along with it indicating the

number of revolutions turned relative to a given volume of




' 4 o water passed through the meter.l In addition, we -go ti'erugh a
2l procedure to recalibrate these meters in order td be. suré '

- ’ - . 3| that the calibration stays the same. |

4l - Héving t_hisv calibration in hand, we can then 1;ake
5| the meter readings, ‘convert those to water volumes paésed

6 1th1fough the meter itself, thén this is extré‘polated to the’

7 diameter of the net and volumes of v;r:é.ter are thereby calculated
g|l for having passed through the net.

9 , . Knowing ﬁhese volumes of water caiculatéd to --

10{ that are ‘pass'ed through the net and the numbefs of spécimens
11|| collected in that sample, it can then be -- the abundance

. . ‘120 per théusand cubic' meters pr any cher gi\'fen nulﬁber_or volume
_' 13| can be calcﬁlated .a.'nd were calculated with th_is information
14{. in hand. |

15 Q . Could you give us the fuﬁctibh by which the meter
16| readings multiplies to prodqce the-figgre pexr thousand c_ubic
17| feet? Obviously tle thrust of my; qﬁestion is we ought to have
18| them provided. w'ith thé meter reading.number's and we would be
19 interestea in having them make a few calculations ourselves

20| ©n volume, and we just need that function to be able to

2 give a few conversions.

‘\ . 27 A I can't give you that offhand. It does vary with
23 each meter. - You. have to take each meter into consideration
. - 24| t° calculate this for each sample so that tl:hex;e is no

Ace —Federal Reporters, Inc. v

s absolutely correct.magic number. But I think I could give
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you an approximation‘és to what a revoluﬁion or a-unit'number
of révolutions would Qenerally calculate odt_into in termé-
of vélume of water ﬁiltered.' I can't do tﬁat off the top of
ﬂy’ﬁead; but that igférmation could bevdraﬁn.
Q I'd'app:eciate‘it if you would sﬁpply it just so
Qé.cquld make calculations of that éort, |
- I would just like at this timé to put a few question
about tablé ié to Dr. Lawler so we could get clear a few“of
ﬁhe basic ﬁefms here. I don't want to ieave Dr. Lauer, bﬁt
I think while we aré'on this, it might be useful to do it.
Could you pefhaps draw on the easel, Dr. Lawler,
where the tows marked east and east channel were taken in
reiation to the intake to Iﬁdian Point 1?
A (Dr. Lawler) This represents the Hudson éiver;
This is flow ddwnstream° This is the 'Indian Point intake
(indicating); |
Thé transect marked east channel was in this
general ?icinity. I fqrgét how many yards offshore it was,
but I can get that estimate for you; | |
| Q I'd appreciate that.
A And the traﬁsect marked east was takenrright.in

front of the plant.

Q- That would be within literaliy a couple of feet of
the dock?

A Well --
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i
|
!

Q@  Within 10 yards?

A ~ I'll say for the moment within iOOIfeet, and -
check that distance also.
'Q  Thank you.

Now you have terms on this table, east shore and

, eastAquadrant. What is meant by east shore?

- A ,5  Oh, the ekpression east shore corresponds to.the
east transect. i
Q - And east quadfant?
A That would correspohd -- I'll have'to check this

point also, but I am pretty sure that corresponds to the

average of the east and east channel samples.

| Q Again I would appreciate it if YOu would check
-~ that. |
| A | -I am élmost Certain of thaf,'but I-wil; check both
points.‘ | | |
Q “ On what days were samples aone of -- for the_déta'

which are reflected under the headings east and east channel

'in table 19?

A As I indicated before, the data here refer to the
day of July 25th.

0  And what time were the samples for east and east

" channel taken?

" A ‘These samples were run around the clbck;424 hours.

Q Let me understand that. Going‘upvand down these
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13

tranSécfs, continuousiy aliéay loﬁg?‘

A That's correct. The samples wefé;takenwapproxi-
matelyvevéry’two hoursaA ‘ 1 S

| Q  And at whgﬁ point did you di?idé day from night?

A Géneralljvl di&ided day and ﬁigh£ from 9:00 o'clock
at night thG:OO in;the morning was nightti&e; and from 6:00
o'clock_}n the morning unﬁil 9:00 o'clqck,a£ nigﬁt'was day-
tiﬁe._ It is coﬁéeivabie for the later -- since this was
fowafd the end of Jul&, I,méy have used 8:00 o'clock to 6:00
in the morning ahd that may ekplain.fhe compuﬁatiqnal procédure
that_wés used heré. This is what I indicated to Dr. Geyer .
before that i would check.; I may have uééd the 8:00.o‘clbck
saﬁple as well as the midniéht sample in computing the intake
doncentrations that are shown here. | |

QA "Again I would appreciaté-it if you Qouid -

A  Yes. - I will check all of those points. I don't
have them in frbnt of me. |

Q Dr. Lawler, on the previousvpage ybu say that --
pégé 60 of the testimony, the data reported in table 19 in
térms of tofal sgrranéidy; white perch, stripea bass, because
theinumber'of striped‘béss.éaught wasftoo small to.perform
any valid analysis, how ﬁany striped bass Qerelcdught?

| "MR. TROSTEN: Striped perch?

BY MR. MACBETH:

Q Excuse me,'striped bass.
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iMacbeth, but I know it was quite small. Many of the samples

16

whether we are all thinkiﬁq of this in the same sense, and

7164

A (Dr. Lawler) I don't know the exact number, Mr.

did not contain étriped bass.

Q Perhaps,if Y§u coﬁld ﬁrovide that déta as weli.

I am just a little curiéus as to what the actual ﬁumbe:s were.
Did you take any tows below 20 feet?

A | Generally we towed belowﬁéo'feét, but in this
particuiar run I aon't think tows were made,bélow 20 fee£.
Again I could check that further. |

Q Do you know the efficiency of your gear)'what it
was?

A No, sir. -

MR. TROSTEN: May I ask a\queétion 6f Mr. Macbeth?
When you use the -- and it is for the purpcse of clarifying

this and succeeding questions -- when you use the:term "what

was the efficiency of your gear," efficiency compared to what?

Are you using it in some absolute sense? I am not sure

I think it would be helpful for the record if you could

clarify that.
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' comparative tests with different gear at different speeds.

‘what I am aiming at: 1Is there any kind of contiol or
measure to see whether tows were made at a faster speed or

with a different size of mesh, different results would be

informative if there were a variety of tow speeds and gear

~gear were being used to catch the organisms the . experimenter

7165

MR. MACBETH: Well, it is my understanding that

when you sample for organisms of this size you can do
You have some indication of how efficient the particular

speed is that you have chosen to use. i
: i

Now I am not sure technically and exactly what -- in i

what terms that kind of result is expressed but that is_

produced?

As Dr. Lauer pointed out this morning, the low numbé

of yolk sac for -- this is probably due to the fact they were
simply passing through the neck.
Yolk sac may be very difficult to collect in any

case, but it might in that situation of . that sort-be
being used so one could see whether the most efficieht

was'segking.

WITNESS LAWLER: Mr. Macbeth, I might add that in
answer to your prior Question to me that samplihg was done
at greater depths than 20 feet auring that period;

BY MR. MACBETH: |

Q Could you provide the data for July 25 at those othg

e
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A (Dr.'Lawler) I am certain I can.
- Q Thank you.

I assume you don't have it right in front of you

now?

A No, I.dq.not._ |

Q | Well, until I have the further information, T
would like to turn back ro table 16 in Dr -- excuse me,

figure 16 in Dr. Lauer's testimony.-

Dr. Lauer,lhow mﬁch of tﬁe _- Whet depth --
excuse me -- what de?th fromime:surface.do you think is repre-
sented by the surfaee tow?.

- sAst e (Dr. . Lauer)-:What..depth~at-the: surface is

representative of the surface, is that what you are aking?

I am sorry.

- Q No. What depth down from the surface does the

‘surface tow represent? In other words, when figures are

presehted here surface tow, does that indicate the concentratid

of fish only at the surface or do you think that that repre-'

sents the number -- concentration of fish, say, down to 3 feet

“or 5 feet or what sort of part of the water column does that

two represent?
A When the surface netsrere being towed, they are
towed such that the upper portion of the net stays just below

the water surface and the net is 22 . inches in diameter so the:

n
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net is sampling water from within an inch or two below the

- surface to a depth.of 22 inches below that. That is the thick-

.ness’ of the water layer that the surface nets are sampling;

Q ’ Andeould the bottom tows, what part of the water
column in relation to the bottom of the river is represented
by the bottom tows?

A The nets are towed in 'such a way and the geometry

of the line is let out in such a manner that the bottom

nets are- towed at a depth approximately 2 feet off the bottom.

This is accomplished by letting out a depth of line approxi-

mately three times the length of the depth of the water at

that 51te and the net itself is fastened at a length 6

feet above the end of the cable; the depresser at the end of
the line, so that the end result is that the bottom net is
approximately 2 feet off the bottom. |

iQ' Non in figure 16, in part of the six cases . repre-
sented there, there is a greater abundance of organisms.at
the bottom than at the surface and the mid-depth point
falls spmewhere.between those.two exttemes.

Is it your opinion that if one had en analysis of

the'entire water c dumn, one would see an even éradient
from surface to bottom?

A I don't think the gradient would be a smooth as
that line because of the variability of the abundance and

distribution of larvae within and among samples so that the
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|

points would not fall == I wouldn't expect them to fall

_precisely on thaﬁline to . be that smooth.

I would expect. that the general rélationship of

abundance-increaSediQith depth would apply. It'may not be

exactly in conformance with that line.

Q Well, let me.see how general that statement is.

- Do you think that in ——'that it may be the case

that there is a clustering of organisms, a greater concentratidn

of organisms in the bottom area than in the mid-depth? And

perhaps to put it a different way, that the gradient would

not be smooth but WOuld show a rapid increase in the, séy,'

the last 3 or 4 feet frdm.the'botﬁom?

A I thinkK the information.of the data that we have

indicates that that is.vefy probably true. It is probably

true. It is probably that’the.abundances are considerably
gfeater at a depth between the 2 feet offathe-bottom and the
actual bottom than they are above. Part of the reason. for
saying this is that when one calculates the total mean
abundance over the water column for ﬁost.of these organisms tha
show this diurnal distribution difference veftically, you‘

come up with'quite a lot higher mean abundance values for the
nighttime compared to the daYtime samples, and.sihce'this

is even true for samples during a nighttime immediately

A following‘the>previous day, and itfis-improbable to suppose

that these organisms are generating that fast on a diurnal

T
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i
|
)

basis to cause those differences in numbers, it seems probable

- that there is gquite a lot higher concentration of thoééqug;

organi;ms right_doWn'néar the bottom, closer to the bottom
fhah we één sampie with this kind of géar{ |

Q Woﬁld it;aiéo be true that during the daytime there
are considerably fe&errorganisms right at thé surface in the
first foot or two.of Qater at the surface thanlﬁhere‘would
be in the water immediately -- again that the grédient would
show a real change in the 1ast 2. feet down from theisﬁrface?

A Well, I think the data:indicates.that there is --f
one could expect an in¢reé$e in abundance witﬁ depth'below
the_surface saﬁpies-generélly'hmigﬁﬁng'Eoward tbe mid-depth
and on down toward the bottom. |

Exactly whatbtheArate_of increase would Ee with

increase in depth woﬁld show up if one had a sample -- had a
series of samples at each finite‘depth I don't know but as
I indicéted earlier, Irwould expect in general it would folléw
this kiﬁd of a progression if looked at on a seasohal
qbundancé basis which is what is représentea in this

figure 16.

Q Do you think you could use the surface net catch

to estimate the densityvof larvae or young juveniles

more than 2 feet below the surface?
A" _ Not unless you knew what thevrelationship was of

the surface abundances to depths'greatérr'thaﬁ surface.
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For example, the‘midudepths and the bottom depths we have.

'If you only had surface data, you would come out with a much

the results from ocur own sampling that we instituted a program
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lower estimate of the'population abundance in the vertiéal
water column than iflyou have'dafa felative to depths. It
was because’of these kinds of general findiﬁgs by‘others.and
sampling at more than just the surf;ée sd we could better
chracterizé the aiséribution bf ﬂmalarvae in thé river duging
the daytime éﬁd alsé at-nightf

Q Earlier this morning you were descirbing the photo-
tactic effect onthe river. That led me to think that perhaps
in that first literature4—— where the light would penetrate --
it was -- less abundance of.orgaﬁisms than a foot or two ¢
further, say, at 4 or 5 féet.,

| Would. that be true?

A - Weil, I don't%think'there is any point in éggorizing
any fdfthervabout this than the data indicated énAfigure 17.
I think that is as firm aﬂ.indication of yertical'distributioﬁ
difference relative £o day and night asrwe can qome up with
based upon -the data..we héve. I think that indicates a very
onious(diffefence in vertical distribﬁtion between the'day
and'the nighttime.; |

I iesponded to your éuéstioﬁ having to do With

phototactic response. It‘is a theory reélly aéxto'whether

or not this is a ‘phot.ota’ctic i‘e_sp'onse. They are showing a
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" B verfical distribution diffe.»re“nce.v I think% ‘there is -- it'is

2 riot‘ known with certa:Lﬁty ‘whether this is d'ue to light

._ . 3' intgnsity or some’ o',the'r faé’tor. It may well'be due to light

4] iﬁténsity; BRI | |

51 o 0 The chanige in ,distribution .o’f‘larva.e from day tb nic_ht

) at tljie surface in ?iguré i6 wouid be evidence supporting the

7 thecry of a phot.otzi'c.ti'c.r'esponf,e, would it not?

8 " A It may ind.icaté: that it is phototactﬁic response..

-9 It doesn't necessa;ily indiéate that thatis a.cunase and effec"ﬂt
10| relationship, but it may indicate that t is.

End #16 11 0 Thank you.
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- you.mean by phototactic response. I am not familiar with the

_on page 60. Perhaps we could just ask him.
‘consisted‘primarily of white perch which do not exhibit’the
. & better description than T could.

that you refer to from the literature. My understanding is thd

record reflect that I would appreciate it..

"in figure..16, it would help if we could put.the'night dots or

7172
MR. TROSTEN: Mr. Macbeth, would you define what
term and I think it wculd be helpful for the récord if you
clarified what you neant by that.

MR. MACBETH: Well, I have got that from.Dr.. Lawler

He said ‘there the river sampling data -- throughout

the 2400 period. This is not unusual since_the ¢ollections

phototactic behavior of the striped bass.

NPT N
Pde 300

Pérhaps -1 just:think Dr. Lawler could give us

MR. TROSTEN: I agree.

WITNESS; LAWLER::. ¥.am sure th@ttlagotﬁtherdeSériptm

the phototactic response which I also understand can be either

negative or positive refers to the tendency of some organisms

including the striped bass to seek lightﬁor to-moveraway: from::

light.
" BY MR. MACBETH:
Q  Certainly I should have referred to this as a

neéative phototactic response generally. If we can have the

S DR. GEYER: While we are clarifying terminology

on

t
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between the two.

13|

triangles or squares in solid black. Théfé is no diétincﬁiqn
WITNESS?LAUEeraThat isiacproblem.thatrcameiout on
fépfoducfidn and it1is also'present'ih-anothér figure which
maybe I shoulé‘poiﬁt'éut at this poiﬁt sigcetit.is the éame‘
kind of problem.
| The dots.which were

the nighttime sample seasonal abundance information should be

on that line beginning at the point of 50 per’thousand cubic

meters of water at the surface and descending there down to the¢

mid%depth thcﬁ“is app:o%imatel? 3O per cubic meters:and
ihcreasing;égain toward tﬁe»bottom to approximately 45.

Those shéﬁld be solid circles rather than having
open spaces in there. The other figure where that problem élsc
came up f; | | |
- ‘DR. GEYER: Let's fix the.othér-two lines on this
diagram djust so thefe are no probléms. |

 WITNESS LAUER: Okay. The one as far as the eggs
are concerned, the niéhttime abundancés for the‘éggs.should be
that line representiné the higher abundances.

DR. GEYER: Right.

WITNﬁSS LAUERE?'Those'triangles‘should bé'filled'ih
as solid triangles. o ‘

"DR. GEYER: The»éame.forvthe équarés?

~

WITNESS'LAUER: I think probabiy for the squares,

black on the original representi

D

ng
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but I would waﬁt to ¢heck tliat back against the original
figure because it is not apparent from looking at them which

was the case. I think it would be the higher abundanée,

of_theAtwéf but to‘bé sure I would like to check that.

It is just not clear enough® that I think I will

S i ,
look back at the original figure and I will do that and report|

'back.

“DR. GEYER: Thank you.
' WITNESS:LAUER: The other figure where that problem
showed up is figure 15, page 43, in the bottom panel of that.

figure where it shows direction or occurrence rather of stripe

"bass seasonallyaand other fish species, the key -- in the key

portion of its peak abundance should have beeh a solid bar.
It was in the original gfaph and just didn't come through as 
a solid on repr_oduction.-''j -

Simply ﬁp -- start with.gtriped bass at ﬁhe bottom,

as'fér_as the eggs are concerned, the solid portion of that

‘would~have>been that portion -- these are true all the way

up the line, they are the least distinct portions of each of
those bars. For ﬁhe‘striped bass_eggs,'this would have been

for'approximatély the middle portion of that graph extending

from a little bit later than mid-May to about -- a little bit

short of the~erid of May. That'woﬁld be the solid bar.

Withgthe striped bass,Yoke;séctlaEVae; the peak

abundance occurred jﬁst a little bit later beginning about '
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“should be filled in
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[

midway through the solid bar for the eggs and extending throug]

what would amount to approximately the first week of June.

I think the other, the solid bar for the post-yoke

" sac larvae is'apparént. It is the center section that is‘not

- filled in but should be. It is delimited by vertical lines

across the bar.
DR. GEYER: Right.
"WITNESS LAUER: And simply.with the white perch |
therefis a liﬁtle block right in ﬁhe'middlelfor the,ﬁé¥é§1t)

perch eggs where there should haverbeen blotted in. And for

the white perch larvae that is apparent; that is in the middle|

the general portion, the middle portion of that bar, that

and subsequént;y on up the line.
) - R

For the €¥@pait larvae there is a center portion
delimited by vertical lines that should be filled in solid.

For the anchovy again ‘that is a broken line along there for

the anchovy larvae. The blocked in portion should be':

approximately in the center of the longevity of those lines
for the anchovy.
Proceeding up to the next line, the blocked in

portion should be at the left-hand end of that bar starting

~about a quarter'of an inéh in from the end of the bar and

extending over about,one’inéh in ‘length. That is a vacant or
opposite and it is obvioﬁs that that was ﬁhelspotﬁthat was
filled in and should be so.

i

>
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was toward the left~hand'énd of that line, between the two

‘ Y

| | 17176

i
|

_ ; . :
For the smelt, again the season of peak abundance

ve:ticai lines that bisect the bar, the longitudinal bér,
Qboﬁt a néifiindh inhlength. o ~ |

Fof the siiVérsides, it is approximately in the
center abod#Aone inﬁhvlong, blacked in portion. -

Ana for the eel, tng peak abundance should héve'
begun,'should be blocked in beginning ét the‘beginning offthé
first bar, béginning in eérly May and extending approximaﬁely
half wéy alongvthe length of that first section or bar for the
eel. That is also a nrokén bar. ”

DR; GEYER: Thank you.

WITNESS LAUER: You are welcome.

CHAIRMAN JENSCH: wQulaaygﬁ continue, please, Mr.
Macneﬁh?. | | | o | |
BY MR. MACBETH:

Q Yes, I would like to move on now to the table

presented at thezendncftthe'testimony where you say that samplg

of number of live larvae in the intake samples yield 54 percent

Is it first approximatien.of‘supvival for striped bass, white
perch~larvaé which pass through unit one.

Dr. Lauer, if'Indian Point Two were opefating at
full poﬁer.with the present cooling system, what wouid be the
appfoximate délta T across the condenser tubég? -

A (Dr. Lauer) Fifteen degress Fahrénheit.
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. |
Q And could the plint be operated- to:produce:power

with no increase o heat across the condenser tubes on the

- present cooling system?

A .:Vi don't feel gqualified to aﬁéwer;that'questioh.
I ;mlnot a power\plant engineerl
| Q : » Wéll,_I-don't think there is any need-té press on
that. -

Let me show you a'chart. This is entitled, "Condit
of NESP Striped Bass and Stripedwferch”_eoliected Through
the Intake and Diécharge.of Indiaﬁ_Poiné." |

MR. TROSTEﬁ: Mr..Macbethq afe_these data provided
to you by the Applicant?-

MR. MACBETH: Yeé, they were.

. A ;‘fCHAIRMAN'JENSCH: _Would you'reaq,that title aéain?

. MR. MACBETH: The title is, "Condition of Morone

SP (Striped'Bass and White Perch) Collected from the intake

]

and Discharge:6f:Indian Point," chlorine effects data not

 included.

CHAIRMAN JENSCH: Thank you.

L OnN
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~in the summer of the intakes and discharge of-

. your control?

marked for identification.

15

7178

BY MR. MACEBETH:

Q Is that a tabulation of data which you collected
Indian Point 2? When I say you, I mean you or people under

A It is.
'MR. MACRETH: Mr. Chairman, I would like to offer
this chart7ip.evidence as Hudson River Fishermen's
Exhibit TIII. |
 CHAIRMAN JENSCH: The document which,HudsonARiver

Rishermen's Association counsel has just referred may be

(The document referred to was
4‘marked Hudson River Fishermen'e
Exhibit III, for identificafion.)
CHAIRMAN~JENSCH: Having thus been identified and-
having been;previoule.offered, any objection?
'Appiicant? -
MR. TROSTENE I would like to see'it,‘M;, Chairmaﬁ}
Mr. Chairman, this‘data heving.been -- being a
summation of_data coilected by New YorklUniversity,'we'haVe no
ijectien to it being~reeeiVed ine&iaence. However, we
would like te'make the same'request of having an epportunity

to review it to ascertain its accuracy.

CHAIRMAN JENSCH: Well, I think as we indicated befof
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. in evidence.

Point 1 in which the Delta T across the condenser tubes was

415 degrees?

development of fish did you expect to find in the vicinity

our field sampling data,.and in general the -~ these larvae

7179

anytime any party feels that any exhibit or -evidence is subject
to a motion to strike, the motion may be made.

~ Hudson River Fishermen's Exhibit III is received

(The document referred to,:
'marked‘Hudson River Fishermen's

Exhibit iII, for identification,
was received in evidence.)
BY" MR, MACBETH:

Q  Dr. Lauer, looking at that chart, how many days

did you do sampling in the intake and discharge of Indian

A KDr;iLauer)' One dag.
| Q‘ What was tﬁat day? |
A Augustilstf | |
Q - What kind of -- what size df:fish, what stafe of

of Indian Point on the first bf August, striped ba§s and
wﬁite pefch?

A . 1In gené;al, this is near the tail end of the-i
striped.bass and White pe£ch egg and larvae séaéon.“The occurrg

cf larvae in ﬁhatfportion of the river, I would judge from

would be thcse that are probably on the order of half an inch

nce
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. | : o : .
- long. I wouldn't have any comrents based upon-the,juvenile

and adult fish. We are sampling the eggs and larvae.

- stresses appear to be more effective on the older adult fish ang

made collections during the summer. Would you make a diagram
" of that sort for us?

14

i

7180

Q - Do the larvae becoms somewhat tough, more
resistent to external stresses as they”becomé older?

A It aependé on what the external stress is. - Some

other stresses appear to be more damaging for the younger
stages of the fish. Sb, you would have to specify as to what t}
stresses were that you are talking about.

Q Let me ask yép to draw on the easel the piaces :

where the nets were in the discharge channel from which you .

A There really is é figﬁre already ih‘my testimony
which indicates.this but“I will be happy to drawbit.for you;
(Indicating.) ; |
CHAIRMAN JENSCH: Well,.excuse.me‘just-a minute.
If you.already have it, boctor, letfs see,itT Is the
chart in the tesﬁiﬁony adequate?
iMR, MACBETH:'.I_would just like some‘ihaication.—;
it is a rather general chart.
 CHAIRMAN JENSCH: I‘see,all right.

'MR. MACBETH: If there could be an indication

of how far it is from the end of the discharge channel.




| ‘- BY ﬁR. MCBETFI: |
Q. 1 Perhaps,~if-you could‘teil us tHe pége that,chart'
appears in on thelgestimony, w& could be a little clearér
about it. | |
A ' (Dr;iLauérf\ Okay.fiIt?isupagebs; wFigure 1 oﬁ page b.
. CHAIRMAN JENSCH: ' To show. the pa%ticulars“to thch
1 counsel just referred; I think that is what!he is seekiné,'_'
Thank you. | - |
'WITNESS .LAUER: bkay. We are going to have a scalinq
problem here.’/I Will étart over.. | |
This is a schematic obviously. Aé I indicated befor¢
there are fixed fine screens out here and there are the
vertical traveliﬁg screens back here on each of ﬁhe

intakes.

'(indicating.)

ié . ’ : Water frqm épe of these pumps, approximately

17 half the Wate: comes q&er the surféce condenéer bank ove¥ here
{8 and the other half servicesvthis condenser bank and vice

\ i9 versa. | |

'-20 | MRLVMACBETH} Mr.;Chairman,I was reélly only interested

é] in the position of the stations in the discharge channel. I

‘ éZ don't_mind the witness describing the rest of‘ vthe_ system"to us - |
é3 if the Board thinks\that‘wouldbevhelpful, bu? it isn't
. 24 really required as“an,an.swer to my q-gestion.‘ :
Ace - Federal Reporters, Inc. || _  CHATRMAN JENSCH: MaYbe he feels he needs it to get

25
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| |
the backgroﬁnd. 'é
WITNESS LAUERQ. 1 waénft clear.éhét you were just
interested inthe dis?hqrge statibns.- |
 BY MR. MACBETH:

0 ;Finé.

A : (br. Lauver) I can't‘tell ybu exactly fo the
foot What‘this Would be, but in any case, £he water goes:

through these condensers and into so=-called water boxes

- going out of the condensers. It then enters'the discharge .

canal that.is under the fioor, under the building and the
end of the building;is approximately in. a position like that
and the discharge canal then comes open. You can seevit
from the outside, lobk'doWn into it. There.aré concrete
girders frqm,one side to the chér Qf this intakevcanal and
looking aﬁ Figure l; at the ﬁ—i designation, we ére

sampling -- we have our sampling set up located off of one of f

~ girders. We go down a girder and we have one of those .

'figid frame sampling devices I described in the intéke

this mornihg attached to this girder and going down into
the bottom of the discharge canal. This is the sampling,statio
designated as D-1.

I don't know éxactly what the length of distance

bis from the building to that girder or from the condenser water

box to that girder.

Q Could you éive us just a rough épprbximétion?

hese
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about 100 feet from the point where the water comes out from |

by the way, a figure showing all of this, Figure 3-2, Indian

07183

" A hundred feet, two hundred feet? Just so we
have a general picture of these distances.

A I would say it is probably approximately

underneath a covered area.

v.Q © . Thank you.
A  _Then -

MR. TROSTEN: Excuse me, Dr. Lauer. Therefis,

Point Plant site lay-out on page 3-4 of the
Final Envirqnmental Statement. I don't think it is to
scale. Maybe it is.
MR. MACBETH: Well, Figure 3-22

. MR. TROSTEN: That ié right.

A MR;‘MACBETH: That fails to locate thé discharge
sampling stations which‘is'really what I wés trying to'getvlocat
here, at least I don't locaﬁe the discharge saﬁpling

stations on that figure.

WITNESS LAUER: .Okay. Using Figure 1 in my testimony

again, D—é %s designated as being locatea just short of the
bend which then goes'§ut into a -- take this éﬁd back it back
over here. The discharge céﬁal broadens out out here invthislax
in-frént of the submergedrdischarge po?ts and}thefe are steel
girder structures which go from oné sidgzto the other

across the discharge canal through here.

ed
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i

i
: |
(Indicating.) B

We had huilt a plilatform that exfends_across the

'full,Width of the diséharge canal here and again a --

one of those rigid steel pipe sampling structures that I-
described for the intake this morning is attached to the steel
girder and extends from above water level down into the --

to the bottom of the discharge canél at this point.

oo

/ N .
One of the reasons for locating this here is that

this.area broadens out and vélocities drop in there.
(Indicating.)
We'locaﬁed‘;t here where we still have higher
velocitiés for sampling of the~neté.‘ |
(Indicating.)
BY MR. MACBETﬁ; .

Q - So discharge station No.~2 isﬁ't“ail thé wéy to the
dischaf;é_canal? It is how far ffom the ena of the discharge
canal? 3 |

A : tDr. Laﬁer)' I don't really know what to defipe as

the discharge canal.
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ports and into the river, how far is it --

A I don't know. I would say probably -- this is
purely a guess - probably on the order of 150 :feet.
Q‘; Again roughly how far is it from diséharge

overall discharge canal structufe isvon the -order of 1500

_across the condénser® tubes.

5 7185
b

1
i

Q The point at which the water gdes through the

- A _Relativé_to each port so there is no one answer thaf]
can be given.

Q . Let's take'the first port.

station 1 to discharge station 2?

A I am not sure. It is my recollection that the

feet loﬁg so based on that,,a_rough épproximation may be that
the distance between those two may be on the order :of perhaps
a thousénd feet, something like that.

T Q | All right; Thank YOu.

Would you now look at pages 10 and llyof HﬁFA'sA
Exhibit”No. 2 ana tell_me for the first week of August,What éhe
results of éampling at gtation No. 2 were, how many fish were
takén alive, how many dead, and how mény.taken stuﬁned?

A I am sorry from what date? ‘

Q August 1, 1972, the day on which there was 15 degrée

K _  For the entirety of the day?
" Q. For the entire day.atfdischérge stationlNo. 2.

A Well, I think this is going to take some time:. If

9]
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you want to take a rest.

I am going to have to pick these numbers out from a

pretty long list of numbers .

' ;-(Witness conferring.)
A Okay, based upon this quick look at the situation,

it appears to me that.there were'amongst'the'samples taken in

. D-2; one live larva, 13 dead larvae, and one stunned larva

on August 1, 1972.
Q Thankvyou,
Wduld-you now refer again to Hudson River Fishermen'

Exhibit No. 3 and tell me how many days you took samples on whi

- there was no increase of temperature across the condenser

tubes?

A ' Well, thggé wouidibe days for which this data -
is representativé; iI am ﬁog:sure if these are the totalﬁdaysva
underlﬁhe condition you describe.

Q;ﬁ This is all the data you have cOlléted.af this'pdiht

A ‘That is right.‘ For that conditidﬁ’where there wgs_‘
no deita T, there were 8 dayé sampiiné reprééenfed.

Q.' | And whét.was-the tétal number of organisms taken
alive, dead, or stunned at'the éntake under those conditions
with no iﬁcrease'of température'acrossthe coﬁdenser tdbes?

A ‘For that period of time which represented the

.peribd of beak.abundance of larvae which extended from June 18

to June 27, the number of live larvae on the intake wasvlSl,

~J
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stunned 35, dead 140.

Q  Does that add:to 3262
. A It does.
o ’Andvhew many larvae alive, dead Of stunned wefe

taken at the_discharge‘stations at times when there was no
increase inAtempefature acfoss the condenser tubes?
| A This doesn't designate that they are from both
discharge s;atiohs and I think it is correct tovsay that this
represents sampling from discharge 1 station and not from the
discharge 2 station. That could stand to be corrected.
In any case, the number of the live larvae in fhe

discharge samplesAwere 118 alive, 31 stunned, and 84 dead.

Q Does that add to 243?
A Is this your exhibit? I am writing on it.
Q ‘ _ Well, I -think the Applicant can probably provide

us with a clean one. .

A& } That.adde up te 233, yes.

Q"1 I have 243.‘:Maybe your afithmetic is better ‘than
mine. |

AA: l E'eoﬁe up ?Gith 233.

Q Okay. |

And what was the total number of organisms taken

throughout the summer as reflected in Exhibit 3 at the

.intekes to Indian Point 1?

A I don't know the answer to that other than to say
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‘ o 1 _that up to the poin_t”t‘his‘ data was accumqiated-, “that number

2 is indicated on table  9 indic‘&‘x‘ting that thefe were a tét}él

3 | number at the intak'é of 657.

4l Q And so t}:l'at in the ‘c':‘él.li:s'e of this series of -- or
,5 this one experiment; during the period in whicih there was no
6 increase of heat ac%oss the cdndeﬁsev‘r‘ tubes, 326 of the total

7l 657 organisms taken at- the intake stations were collected?

8 ‘ A I am sorry, I didn't follow that.
9 Q Let me rephrase it.
10 - In the course of the -experiments this last summer.

11 as reflected in Exhibit 3, 'a‘total of 657 organisms weré

‘ 12 collected at the int‘ake.st‘avtions. 326 of those were collected
13 | at. times when there wés no increasé.of temperature across the
]4 condenser tubes; is that correc‘t?, _ |

15 ' A .‘-Yes . of the organisms identi_fiedl on this exhibit,
161 thét is true. |

']A7 ' -9 _ Y‘es. - And that ‘—; those are the same numbers that'
18 apply'of coui:se to table 9 on page 'Sll- of your testimony of |

19 October 307

20 A Yes.
21 - Q And in the course of the summer a total of 399
’ | 22 organisms were taken at the two dischérge 'stations and of

23 those 243 weré taken at times when there was no increase of

-

. - 04| temperature £=7233, excuse me -- were taken at times when there

ce - Federal Reporters, Inc. . . - : ' ' ‘
P 25| was no increase in temperature across the condenser tubes;
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CA Yes.
Q Do you think it is fair to say, Dr. Lauer, that we
'might be -- we will probably expect more severe effects on

2}

.said in the October 30'testimony, you haven‘t had time to

7189 |

is thatfcorfect?

A i That is corfect.

Q ‘ And thatgagain are the same numgers that afef
reflected in your table 9 on page 51 éf‘thg October 30

testimony, right? ;
. A !
|

v

eggs and lérvae in young juveﬁile striped béss passipg'througi
the condenser tubes at a.time when thereuis~a.témperature |
increase of 15 degrees aéross the ucondeﬁser tubes thép at a
time when there is no increase across the,céndenser-tubes?‘

A . Depends on whét'the,ambient temperature is
re}ative to the'fish's toleranée to discharge témperatures.
One would have to consider this on the'basis of the
combination of laboratory témpérature toleranée‘data, the
émbient-tempefature that éxisted at that particulgrﬂtime,qand
the ﬁemperature tolerance of:the organiémé.rélative to those
temperatures inkbfdef to decide whethe; thét was probably the
case.

0 | Well, I realfze-thaﬁ it is a complicated problém

and would needra good deal of further analysis and as you "

complete that. Iibnly receivéd these documents yesterday

so I am afraid we haven't had time to do a very thorough
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analysis of them either. Perhaps we will be able to.put

something in later testimony that would help in this
kind of analysis.
I don't think there is too much point in pursuing

any individual questions of that sort.

\
}

Let me just ask you about a few of these collection
".‘Would'you‘ﬁaké'a look at Hudson River Fishermen's
Exhibit No. 2 on sheet 3 at the two collectionslat intake

station No. 1?

Take a look first at the one that began at 1510 and|

ended at 1540 on the 15 of June.

e A gaOkéy}55%;
Q :How mahylfish at that intake station were ﬁaken
alive?
A 35.
Q How many weréitaken dead?
A 18. |
Q Aﬁd how many'Qere taken stﬁnned?
A V49. |
0 How:long was that net in the waferé
A In théthaseiéésumin§ that_this —— there hasn't beet

a mistake in transcribing this data, 30 minutes.

Q Would you take a look at the next test at intake

1, the one that began é£‘1545 and ended at 1547 the same day?

A Okay .

i 2
.
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Q;~E,fﬁow.many‘fish were taken éliVe-ét that time? -
A 19, | |
"Q . How mahy were>taken dead? .
. ' {
A ,"Zefo. '
0 Wouid that indicate tb you that many of the fish

taken stunned were dead in the first experiment, the
first line of data I referred to there, were killed or stunned

by being.held in the net for a considerable period of time

‘while water was passing through the net?

A. They may have been.
Q Did you include the data from that half hour net

test in the figures that you put together to produce table 9

~in your -- on page 51 of the itestimony of October 302

A I can't be certain about any particular piece of
data, but I presﬁme sd} without double checking it.

Q Now the tofal number of fish tﬁat were collected
in the-courée of the summer, weren't é very larée number

collected in thatihalf hour tow on the 25 of June?

A Well, I don't know what yoﬁ mean by very large.
Q Well, something on the order of, say, the total
number of fish stunned at the intake -- collected from the

intakes that were stunned, say, something_cnthe order of 5 to

10 percent? Weren't 105 taken in the course of the summer

at the intake stunned?

A Yes, there were.
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ty 8 1
‘ | S 0 AndAhow maﬁy again were takee Jin that-one half
. : 2 hour tow? =
(.' .3 A 49.
4 | 0 ‘,Well, I would have to increase my estimate.
5 Isn't it somethihg moreon the order of 50 percent that were
6 taken in that one tow,‘the totalvnumber taken in the intake
7 stunned? 4
8 A- . I don't know what percent it would be but it would

9| be the ratio of 49 out of 105.

10 " Q  Right.
1 ' . So that if that flgure is used in the =-- in any
‘ T2 kind of estlmate of the mean].ng of these numbers, some by . areds'

- 13 might come in uthrough the fact that that one tow_the

14 net was in the water for 30 minutes and large numbers of fish

15 were taken, large humbersAdead and stunﬁed, and‘hormally

16 the net was only in the water for five minutes; is that

17 correct?

-

18| - A . That would be possibly correct assuming that that
19 time of net set is accurate and ‘assuming that the condition

20 of those organisms were affected by the time of the sampling.

’

21l There is no way of knowiﬁg that for sure.

. _ 22 _ 0 No. There is V_no wej of knowing -it for s‘ure,'but
23|l what do you think the probabilityvis'that.if you had-that'net
‘ ’ 241 1in tﬁe water fer 30 minutes, the condition of the Vfish would

ce — Federal Reporters, Inc. } . : . . . - o - ‘
25| change, fish that came in alive would be likely to be taken
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- . : _ 1 | out as stunned or dead?

o | 2 : :A : I really don't khow because there ére other &ata
‘ 3 pointé. you could plck out where =-- for ev_e1i1 va. five or .ey"en a
4 ohé-miﬁuté £ow you ¢duld either find all of ﬁhem alive or all" 
. 5 of'them stunned or all fof thém_dead; So there_is no ﬁay of

6 really détermining'for any éarticular datajpoint just whét the:
7|l controlling factors may have been and what the results:of

End #19 8 ‘those w.e.re.
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Q When you told us this morning that you used the

- short tows in order to check the condition and the longef'

tows to‘éometimes check the abﬁndance, weren'£ you indicating
£ha£ -— at least théfe was mbré»érébability with'é longer
tow that the.condition of the fish wouid change?
__A' This»appeérs to be true.
.F‘Q ; Thank you. Let me take ;Mlook;at Exhibit III.
| Dr. Lauer, I turn now to sheet five of Hudson
River Fishermen's Exhibit Nd. ITI and show you the data
colleéted at“intéke one on June éO from 02:30 to -- excuse
me, strike that.:
,Ffom 0200 to 02l5.
A June 20?
Q.> Yes. What number oflfish do you find there taken
alive, dead or‘stunned? |
A -0200 to OZlS,’thére were thrée alive, 16 dead,

and two stunned.

Q And that was in the water for 15 minutes?
A Appears so.
Q .Look at the next line, the test beéginning at 0230

and -ending at 0245.,'What»do you find there for fish taken

dead, alive or stunned?

A Five alive, 12 dead, zeéro stunned.
Q - And again the net was in the water for 15 minutes?

A That's‘correct°
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Q . The next line where the data shows the test began

‘at 0300 and went to 0330, what do you find there for fish

dead, alive or stunned?

A ° 'Two alive, 12 dead, and zero stunned.
Q And --
A Wait a minute. I switched'lines;,l think. Two

i
{

alive, 12 dead and two stunned.
Q Aand finally the next line where the chart shows
that the test began at 0335 and went to 0400, what do you find

there for the fish dead, alive and stunned?

A 'There were 10 alive, 11 dead, two stunned.

Q' And that test lasted 25~minutes?

h It‘apéeare so.

Q Now in that group of tests'on-that day; where the

net was in the water each.time considerably longer than five
minutes,.do you f£find a higher ratio of deedrahd stunned fish
to alive fish than is.normally the case in‘the.other tests
that you rah in the course of the summer?

A I don't know. I'd have to analyze the complete
sets of data to be able to make any statement on that,‘

. Q All right,. But again the same statement you made
earller would hold that there is at 1east some probability
that holdlng the fish in the net for a longer period would
change the condltlon, namely change them from alive to either

dead or stunned? This would hold for those tests, 25 and 30
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-minutes each?

1|

14|

t
H

;
|

_ oA ;
A This could be the case. However, it is also true

in these instances that the volume, the total volume of water
fiitered; fhe amount of time, is considerablf less than
Sampled out in the river in a net being towed because

velocities are different. So we don't really face the kinds

of dlogging problems in here that you would.have for the same -

EES

length of périqd'of.tow out in the river. I really basically
think thét considering the vériability that‘exists émongst
the data at any given data point, one cén't just lboklat a
particﬁlar data point or a few data points ana draw any
significance from these. You have to lobk at a considerable
number of samples and under a given set of conditions to
begin to draw conclusions asbto abﬁndance, condition and
factors}that might affect condition having to dq with the
sampling.

o) | Wouldn't.it be important to have the various
tests that you did look at in that series éll uniform? In
other words, havé the neﬁ inAthe_water for five minutes iﬁ
eéch one?

A It may turn out to be desirable to know,Lf it -

-would be desirable, one would have to have the kind of data I

just described. However, one of the reasons why the timing
is different is that we ére'cartying on a monﬁmental amount

of sampling in this type of situation and we are frequently

7156
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trying to get several pieces of informatioﬁ out of the same

_tow, and that's one of the reasons for the length of the tow

varying'somewhat frbm time to time.

o Q .:You_séid a”lcnger tow would be uséfgl for
abﬁndance. Did you uée those tows of 25 minutes to a half
an hour in éonstructing the chart on table -- in~table.9,
page 51, whiéh descfibes the copdition'of the fish?

A Without checking every particular point, I would
presume so. | |
Q Dr. Lauér,'do‘you know -
CHAIRMAN JENSCH: 'Excuse me for in£errﬁptin§.

Would it be too much of'a~job for you to check that tonight,

'whether you did or ‘didn't?

’WITNESS LAUER: I am not.su;e'if we can do it
tonight or not. We'd have to have the foupdation'data
avéiiable to us here, and TI'll have to look into that to>see.
I am noﬁ-sﬁre'I have that with me. I'11 find out and let yoﬁ
know as éoon as I have.é chance to check it. - |

CHAIRMAN’JENS.CH:_ Thank you.

I think it is important sometimes to establish )
whether you used the da£a,or not. If you disregarded it/iit
might lead to a different result. l

" WITNESS LAUER: . The reason I am_givinq a qualifiéd
ansWer_is I am'under oath, and I couidn't swear.tbiﬁhe

completeness of every particular point.
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'~ CHAIRMAN JENSCH: .That's peffeqtly.all right.
WITNESS’LAUER;’ I thiﬁk‘they probably were.
CHAIRMAN JENSCH: We just want to be sure one:-way

or éhe other, though;
BY MR. MACBETH:
-Q Dr._Lauér, do‘you know Whefhervanyvtows of a
half an hour were maae at any time fﬁ the dischaxge stations
in the course of the summer?
.A (Dr. Lauver) I would expeéf’theré probably were

some, but I would have to examine all the data individﬁally

to see if there were and identify what it was.

Q I'd appreciate it if you would look and be able

to tell us how many tows.of, say, 15 minutes to a half hour

were made at the intakes and how many tows of 15 minutes to a

half hour were madé in the discharge,_at the diséharge.sfations
in the course of the summéf. Again obviously that would be
more easi;y.done overhight. |

| MR. MACBETH: Mr. Chairman, I think that virtuaIIY','
concludes mylcross—exéminationﬂ If this WQuld beba convehienﬁ.
time to také a break, I think‘I coula review my‘notes and éee
whether there are another handful of qﬁestions I shouldbéut
to Dr. Laﬁerf We have been”going én_hour and 15 minutes.
Perhéps this Would be a‘éood time~to take a.brief receésf

'CHAIRMAN JENSCH: When you do. that, would you also.

indicate ydur view to the Staff? I have had a request from




e20 9

10

1"

‘l’ 12

13

14

15
16

17

18

19

20

21

°

23

."' 24

Ace — Federal Reporters, Inc.

25

7199

the Staff that they would like intermission between you;
conclusion of the e#éminatibn and'theif starting so that
they can pick up théirlpptes, If you.wiil dp that.
| How'ldng would you like to have for recess?
MR. MACBETH: Could we have 15 minutes?

CHAIRMAN JENSCH: All right. At this time let's

‘recess and reconvene in this room at 3:45.

(Recess.,)
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‘CHAIRMAN JENSCH: Please come %q ordér,

Have you concluded ybur examination?

MR. MACBETH: No, Mr. Chairhan, I ha&e a few
questions.I would like to take'up; |

:CHAIRMAN JENSCH: Proceed.,

BY MR. MACBETH:

Q' Dr., Lauef, juét SO .we are Elear on the record
about qnevor'two items, I am right in assuming, am I not,
that there is no breakdown available betweén striped bassl-'
and white pe?ch for those fish taken alive, dead or stunned
which are reco?ded in exhibit 2?2

A f Yes, that's correcf.

Q And is it also true that exhibit 2 represents all

or virtually all of the data collected at the intakes and

discharges between May and the first of August of 197272

‘A . I think it represents most of the data as you’
stated it. At least that we use that is relevant to fish

eggs and larvae. There may have been other samples taken:

- that were used.

Well, there were other samples taken.used fori_’

other purposes like the miérozoaplankton, phytoplankton,'

Q Restricting ourselves to the white perch and
striped bass, is this Virtually,Or --
A I think it is just about all.

Q - I just wanted to make sure there isn't some other
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data somewhere that I should pursue like a hound hot on the

trace of something or other. It doesn't seem like the right

- (Laughter.)

0 ‘Could you tell me the speed of the'bpat during the
1971 tows?
A No, I couldn't tell YOu what it was. It is several

knots but it varies. The speed of the boat -- the actual
speed of the boat varies depending upén_wind conditions and
the strength of the tide flows_among‘other ﬁhings.
~_in order to £ry to compensate fér that as much as

possible, what wé do is to tr& angulator uée or rigging on
the back of the 5oat to try to angulate so as to:try to get
the cableiatﬁthe same angle relative to the Vertical axis
all the time so that we are about as_coﬁfident as we can be
vthat the speed of the net movement relétivé to the water go%ng_
into.it‘is apprqximately the same,which is probably more:
importaﬁt than the absolute speed of the boat.

Q A» It is. Could you give me an approximate numbei

of what that relative velocity is?

A Relative»velocity‘into the ﬁéts?
0 Yes; of the water into the nets.
A No, I cohldn't;
- Q | Is that something’ you could ﬁind‘out éy checking

your data or something you simply_don't'know?
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A A:.-i think that would be somethiné that would have

to be determined by direct measurements, putting flow'meters

down with the nets under a series of different tidal

conditions to see precisely what those velocities are.

Going into the net as well as past the net.

Q ‘That was not done in 19712
A We have not done that.
Q | Thank you. -

I show you now a document consisting of four

_pageé and the first page has a table headed, White Perch,

Mean Abundance, Number per Thousand Cubic Meters at Seven

Sample Stations.

Is that document a compilation of the number of
white ?erch and striped bass eggs, yolk sac larvae, and

larvae collected at the surface, mid-depth, and bottom at

the seven sampling stations which NYU maintained in the

course of the summer of 197172
A Yes, it is.
MR. MACBETH: HMr,. Chairman, I would like to offer

this document in evidence as Hudson River Fishermen's

"Association exhibit number Roman numeral four.

CHAIRMAN JENSCH: Would you show that':to counsel,

please. . ‘ o

(The document referred to was

marked Hudson River Fishermen's
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_ AasociatiOn Exhibit No. IV, for
idénfificatién;)
éHAIﬁMAN JENSCH:V Is.thera aﬁy objection?
'MR; TROSTEN:i Subjéc£ to the same qualifications,
Mr. Chairman. | |
| CHAIRMAN“JENSCH:' The document identified by
Hudson River Fishermen's Associatiaa cOuﬁsel may be marked
for identification as Hudson River Fishermen's Association
éxhibit:humbér:IV;qhaving been'previously'affered no-
objection from the regulatory staff?
‘ MR, KARMAN: No.objecfion, Mr. Chairman.
CHAIRMAN JENSCH: Very Well. That e#hibit, number
Iv, is réceived in evidence subject to the‘motion that may be
made. | |
(Thebdocument heretofofe marked
Hudson River Fishermen's
Association Exhibit No. IV, for
identification, was received
in evidence.)v
BY MR. MACBETH: |
0 This exhibit‘number IVAhas night samplihg data for

white perch on the first page and night sampling data for.

striped bass on the' third page. In both cases, the last

samples taken are on the 2lst of July. Is that the last date

on which samples were taken at night?
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A No, ii:is not. The sample dates entered on these

tables, and that's true of each of the tables, are sample

da#eS'wherein'orgahisms of this description, YOlk sac larvae

or larvae or‘eggS'as the case might be, were found at some

one of the sﬁations on that particular date. In other words,

we had»samples thét'were taken;pricr to this and subsequent
to thié, but-they were all zeros.

‘ QI And tﬁey'would beféf the samé regular inte?vals‘I
believe that these are, e&ery other week for the nigh£
samples and twice a week for the day samples?

A That was true for 1971, up until about the month
of Novembér. Then it went on.a reduced sampling intensity.
Q All riéht. Thank you. |

| So. thatraffer July 2lstlof 1971, no white peréh
yolk sac larvae or larvae were taken in the tows at night,
is that éorrect? |

A That would be correct. If there had beeﬁ sdme
taken, there would still be another date gntered on thé
table. |

Q And the samé.is true for striped bass éggs,_?olk
saé lérvae,'and larvae at»night, none taken after July‘let?

' A That's correct. The next sampling date would have

been approximately two weeks later which_woﬁid'have put it

into the 4th or 5th of August, thereabouts, and there would

~

have been none taken at that time or else it would have been
. . { B
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on there. P
Q Turning now to the day samples for white perch and

striped bass which appear on pages 2 and 4 of exhibit IV,

here the last dates given are July 30th in both cases and is

it true that‘tows coﬁtinued after that, thé ngmbers would be
zerq?
A “Thaﬁ's éorréct.
Q -.I show you page 2 ﬁh;ch covers whife'pérch'taken
during the day and draw_your:attention to the thS t;ken on

the 27th of July and fhe 30th of July. 1Is it trﬁé that the

only column here among the six which reflects sur face,

yolk sac surface larvae, mid-depth, mid-depth larvae, bottom

yolk séc and bbttdm larvae which has any numbef in it for thos
two weeks is figure .1 for bottom'lérvae on July 30th?

A Tfhat's correct.

Q\ I now sﬁow you the same chart for striped bass;_v

page 4 of the exhibit.

'CHAIRMAN JENSCH: Would you -show it to him as you
read. the numbers?

114
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¢ arl 1| BY MR. MACBETH; ‘
} i 2 " ‘Q And_dfaw»yﬁur'aﬁtentién'again télthose two weeks.
‘ 3l 1s lt t}*ge no .str-iped_b.aés, eggs, yol‘}{—sac larvae, or larvae_‘

B | 4 wéfé taken at any‘of £he éaﬁpling stations on fﬁe last two &
5 dates'included iﬁ that chart which are July 27 and July 30th%q-
6 ‘ IVA :4fDr. La#er) 4That's‘éorrect. ’ |
j } Q Dr. Lauer, ybﬁ:know of ény‘reason why there

'8 wduld have been a greater abundsnce of:white perqh aﬁd striped;
9‘ bass:egés'and‘lérvae ih.the vicinity of Indian;Point in'the»

10 las£ weeks:of Jﬁly and the 1lst day of»Augﬁst éf 1972 than

" there were in the last}days of July and the 1lst day of August

‘ 12|l of 19712

13 A I don't know of any particularly, offhand. We

3

14| may have a better feel fof,why that appearéd to be the case
15 after having d;né ; lot mofe data analysis of abundance rélaf
16 tive to temperat?re and.other'féctors. As a general observa-
 4]7 tiOﬁ, tﬁough; iﬁ?did appéar that’we had a later spring in

18 1972 and cooler water.temperatures persisted for a longer'

s

19 period of time in the spring than in 1971. This may or may
20 ‘not have been a factér involved in seeing abundance for a

2 later period of time in 1972 compared to 1971.

o

. 22 Q I show you pages 9 and' 10 and 11 of HRFA's Exhibit

23 No. II and-draW’yoﬁr attention to the number of morone eggs

‘_ ' 24 and larvae taken in the intakes and discharges of Ir}aian Point

Ace - Federal Réporters, Inc.

25| 1 for the dates of July 25 and following, and is it true there
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were a number of stripéd bass and white perch eggs ané'larvae

taken at the -- in the intake and discharge of the Indian

‘Point 1 from July 25.through August lst of 19722

A Yes; ther§ wgré, althéugh I would like to Qualify
what you just said a:liﬁtlé'biﬁ in that there were represeﬁté-
ti?es of the morone group occurring theﬁ. I couidn't say ét
thié point as td whether or not thef%représented both white
perch'and striped baés or either white perch and striped béss.f
It was one or therther or both.

Q- Yes. Aﬁa‘thése would not be-the ohly eggs or
yolk;sac.larvae or larvae,; is that correct? |

A | It would be extremely doubtful if they would be
eggs. That season had long since passed. They were, according
to myicharacterizatioﬁ of them, they would be larvae.

Q - Is it -- is at least one possible explanation
of the fact that no stripgd bass or white perch were taken in
the tows in the last weeks 6f July of 1971, but were foﬁnd
in the intake and diécharge of Indian Point 1 in 1972;»the -
let me rephrase that. |

~ Can that sitﬁation be explained perhaps by the:
theory that the tows are not as efficient as they might be,
and in fact the oféaniéms'are in'the area and susceptible-
to the plaht‘for a longer period of time than is éhown by £he
towing data? | | | |

MR. TROSTEN: Mr. Chairman, I am afraid I will
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have to object to that guestion simply on the-grbuﬁds:of lack

of foundstion.

| MR. MACBEEH: I thouéhtbthe foundation was:rather.
secure. We demonstrsued £hat thsre were no whitéipérsh qf
striped bass,with Qns exception,_taken is the last weeks of
July»of 197lf that white perch and striped bass wefe taken.in
the intake snd dischafge of‘Indian é;intbi in the summer of |
1972 at the intake ahd discharge stations. There is some'.
discrepancy between ﬁhose two sets of data thch may be |
explained by the fact that there is a later spring this year.

I am asking Dr. Lauer whether it is not also possible,

that it could be explained by the fact that the‘tows are not

totaliy efficient and eggs; yolk-sac larvae and larvae may be
susceptible to the piénf intakés for a longsr period than the
Chambo to& data?. | |

| MR. TROSTEN&I I continue to object to that for
the reason I hsve sﬁated,.Mr. Chairman, and also for ths fact
it is_additisnally vsgue; When Mr. Macbeth sa&s the tows
are not totally efficient, I don't know what that means.‘ It
ssrikes me as beihg a vague question, lacking in foundation,
which.is inordinately difficult for a witness to be asked . to
respond to, Mr. Chairmanf‘. |

| MR. MACBETH: I disagree with thé Applicant's
sounselc ﬂ

CHAIRMAN JENSCH: Didn't we define efficiency this
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morning based upon gear and what is supposed to be the

factors that go into efficiency? I thought it- had been. I

think this raises a guéstion of.possibility for an explanation.|

Aédept it.éf th.' Hsfié an expert in fhe‘field, We can't
accept yéur thoughf thatzhe‘ié.gnable to handle the question
of this kind. . IR é |
| Objecfion overruled. |

WITNESS LAUER: Well, obViously if we don't get
the organiéms, we have}no data founda£i;h to supporﬁ that
supposition.> It is within thg theoretical realm of
possibilities that there‘could be some larvae of that s;ze
some pléce in the river that our_sampliné woula not have
detected; However, if they were présent in any amounts at

all, considering the kindé of campling program we are carrying

on and the number of samples we are taking, we ought to be

able to -- we would have determined certainly if there were

any abundance of these things around. There could beuvery
sporadic or sparée numbérs of these organisms some place in
the system that either may or may ﬁot be in ffont.ofAthe in-
téke screens and may or mayvnot be comiﬁg through the plant.
I1f we don't get fhem_in'tﬁe‘neﬁs, we cah!t say whether they
are coming through Qr,th,. We don't have any data foundat%on
fér support dethat»suppqsifion. | | |

BY MR, MACBETﬁ:

i.Q "~ And it is true as you said earlier that you do
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do know the'éfficiency-of yéﬁi téwing gear?
A . (Dr. Lauer) No,.we donft. |
MR. MACEﬁ?H:” That cdncludes my{cross—examinaﬁion,
Mf) Chairméﬁ. |
CHAIRMAN_JENéC': ﬁoés the Staff;desire‘a‘recess
befo;e proceeding? . o :  : ?
| MR. KARMAN: Mine‘shouldn't take tdo-long, Mr. .
Chairmaﬂ. .I think we might as/yell start now.
o .MR. TROSTﬁN:"Would you likevto come over'here}
Mr., Karman? |
MR. KARMAN: I could swing over here so yoﬁ could

see me,
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CHAIRMAN JENSCH: Well, come on over-on- this side
of the table of Hudson River. I think the reporter

is going to have a pfoblem._ , ) -

MR, KARMAN: He wiil be able to hear me. I will mak¢

my voice as loud as I can, Mr. Chairman. ThevamplifiCation

is not too good. _ . o %

MR. BRIGGS: Possibly if you just used the microphon

‘but left it on the table there and didn't speak into it.

'BY MR.KARMAN:
Q Dri Lauer, on page 10 of your October 30th,£esti—
mony, this is the coﬁtinuation of Table 1. Thére seems to
be,wa'wbrd omitted in Fodﬁnote’No. i wherein it says,

chlorine residual data above this line were determined by .the

A (Dr. Lauer) That is. correct Th2M§jfd wa
e wwf)

sy

in there. It should be they” ;';L;;:i_\ ‘methdd.
Q ' | 0f course. - |
(Laﬁghtef.)
on page‘lz, Dr..Léuer, you diécuss inhibition
of bécteria. My question is, if bacteria were
inhibited in their metabolism, would you not expect some in-
hibition in the zooplankton and phytoplanktbn or anything else
1i§ing alongwith the bacteria? |
A Is this.one page l2?‘

Q On pagele'you discuss inhibition, My question is

13%4

132
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7212
pursuant to that, if you disquss the inhibition of bacﬁéria,

!

my question is . do you also éxpect some inhibition of zooplanktoj

and phytoplankton ?

A .1Well,_page”i2 is apropos phytoplankton, not bacteria

That is why I was raising the question. Page 12 of my'tes-

timony has to do with inhibition of phytoplankton. as measured

I was.having a pfoblem with the question.v

Q How about onplanktoh?

A A7generalization of that kind rééll§ can't be
made. It really can't be made across a wﬁole éategory of
oréanisms like this except as measurédrby an assay ﬁrocedure
of this type. In other words, we are usiﬁg a mixed populatibn
of pﬁytoplankton to measﬁre assay conditioné of them. We do::
see.some inhibition.taking.place. That éould'represent inhi-
bition of.all species within the‘populatiénvor some particular
species'ﬁithin the popﬁlation. It can't be apﬁlied carte

, A
blanche to zoOplankton:as a community necessarily. It is
possible that there coﬁld be some zoopiankton species that the.
metaboiism of whigh might be inhibited at these éame tempera-
tﬁreé. | | |
Based upon our temperature tolerance information

that we haveobtained, it is more helpful than specific
probably. Fofjexémpig,we épropos thé zooplankfon éhd the

neomysis in particular. We have determined their maximum

o
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temperature tolerance relative to survival is on the order

~of 90 degrees-andiceﬁtainly in that‘specific'instanée; those

organisms would be said to have been inhibited sublethally

_ at temperatures below 90 which’WOuld be‘temperatﬁres below thoss

|| which caused the phytoplankton inhibition. I,can't<anSwer this

for the total zooplankton coﬁmunity but there are specifié
éempeﬁeﬁe%s of the zooplankton come;ity for Which it might'
be accurate to say thét inhibitioh,
physioclogical or metabolic_iﬁhibition,wWill héve oécurred by
fhé ‘time of the temperatures -- or by exposure to the
tempérétures that are discussed on this page.

o Could this increase, qould this inhibition be
indicative of scme later\morta;ity which was

not measured?

A ' The inhibition of phytoplankton?
Q Yesa
A It could be. It is extremely difficult to determine’

whether phytoplnakton are déad or alive by any other than thesé
kinds of metabolic activity'aSSays, so it is unqeftain as to
wﬁéther inhibition in itselfirépresents a lethal effect or not.
It may or may not and that ;s alSo trué of the qUestion-you
ask; It may or may ﬁot.indicate some subsequent lethal effects:

of the organiéms"that were involved in demonstrating

this physiological inhibition.

Q On page 20, Dr. Lauer, you indicated and mentioned

AL
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‘ S that dead eggs appeared opague. ‘What other  -observations help

2 determine .whether or not the epeciee are living or dead?
‘ 3 A Could you:'_:po;i.nt that out, where that is on page 202
i 4l Q@ T believe that it was mentioned in your testimony

] ,

'5 this morning about tbe'obeervafion of the deed eggs aﬁpearing

6|l opaque.

71 A New, are YOu asking about other criteria?

8l ) Q  Yes, what other criteria, what other cbeervations
9 ean be made to determine whether or net"the eggs are alive

10l or deadé |

ny - A That is realiy the only clear-cut obserVatioh that
/. :  ‘]'2‘ _I-v-kr.xo‘w of short of.rearing them‘on through to the

| {3 hatching stage to then determine their relative hatching suecesf
";4 which may represent a suble£hal effect raeher than a lethal

{5 effect. It probably has‘if tHey haven't turned(opaqﬁe.

{6 That is the only way realiy to,tell unless they are macerated-
17 or disinteérated. 'That:is'the only wey of telling the condition’
{8 of the eggs as far as a lethal condition is cdncerned. And-en§

190 kind: of sublethal stress effect has to be judged oﬁvthe

20 condition of the larva that hatch out of the eggs.

f] | ~. " That was the kind of criteria that we used
. 2;2 in any‘case. It may be theoreticvally possible to utilize othef
o : 25 kihds of a physiological techniﬁuellike meesurihgjrespiration
‘ 94|l rates or other'such parameters to determine .some kin_d of

Ace — Federal Reporters, Inc.

05|l Stress, but these aré the parameters that we used. It
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‘ 1l appeared to i)e the pr‘oof oflvvt'he .pudding wheﬁther:.or. not’- the
| o é eggs could ﬁatch sucééssfully into the lar§al'stage.

’ 3 e With respect to the items on page 40, leading on to
| | | 4 pégé 41 Of:your testiﬁony, Dr. Lavuer, ybﬁ hg&e given us
: 5| some data here‘and myvquestion is in the
| 6ll data that'ydg have submittedy”can it be used to measure :..

7| biological compensatory limits for any of the species mentioned]

8 A No, it cannot.
e23 : 9 |
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.MR. TROSTEN: May I ask Mr. Karman to define what

" he means by biological compensatory measures? I woﬁld like

to have the record clear on this point in light of the questio}

énd the answer.

MR. KARMAN: You mind if I consult?

CHAIRMAN JENSCH:‘-Maybe to save time, how did fou
understand it, Mr. Witness? ﬁaybe‘ghat Qould be a start.
What did,you-understand biologicai compenéatory'measures to
mean?  |

" WITNESS LAUER: Bioiogical compensation, I would

include a response 6r a reaction 6r ability for a populatioﬁ
of organisms in a natural ecbsystem to withstand Varioué_level
of predation from whatever cause’without experiencing a
decrease in sustainabie yield éver a.long period of time, that
is o:ganisms; in many instancés, to exﬁibit the capability of

carrying on live processes and successfullreproduction in the

 face of various levels of predation and this is generally

termed compensatory capability or compensatory research.
This compensatory résearch can be exercised or
exist through a considerable number of different mechanisms;

and my response to the question was that the particular studie

that we have conducted so far are not of the type that would. 7|
Adefine either the mechanisms or the particular level of predat

without considering the mechanisms involved that would determi

the compensatory research of anY'of the particularBSpeéies.

-

L7

Ui

L on




10
1"
. ~‘Is; ',- 12
G 13
14
15
16
17
18
19
20
21

_M1l'“ 22
S 23
"’ 24

ce - Federal Reporters, nc.

25

" that we deal with ih cur studies.

- predation from a nUmbgr of different directions.

'going through the plant in the way of these. invertebrate

. The real question is how much.

7217

|

|

i

-

!

!
g

i

A generax'?ind of assessmeﬁt of the compehsatdry
reseérgh of‘an orgaéishcén bé drawn in part based upon ﬁhe
diréctioh[ tﬁe lateral and_vertical ana horizontal direcﬁiogw;
ofvthese Qrgaﬁisms,.the extent of the range of their‘specieSf
of-this speéies within thé habifat, and somé_considefatién of
the understanding of'the fact fhat they do naturally expefiencg

As I‘indicéted.on paée 41, since Neomysié is the

only organism so far that we have found to experience effects

orgaﬁisms, I indicated.on page 41 thaﬁ invview of this, futuré
studies would need'to‘inciude_a monitoring of NeomYsis .
pépﬁlation dynamics iniﬁhevriVer,}determination’ofvrates of
reproducfion_geheration‘timeé, et cetera.

These arevkinds of parametérs that'would begin to
address theﬁselves to determining compensatory researéh.
Another direct way ofidetermining compénsatory résearch is to
look ?t the response éf a pqpulation of ofganisms over a-'
periocd of time which is exposed to a level of predation in the.
system, whatever that source of predation may be; and as I
indicaéed previously, these organisms are in thé food web of

the system and they are subject to naturél'predatory levels

so it is assured that they do have a compensatory research.
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CHAIRMAN:JEﬁSCH: Did.you want to add anything to
that statement or'definition? |
 MR. KARMAN: No.b‘I Would'justt;sk fhis_éuééﬁion.
.fBY MR. KAéMAN: - o N
Q Do yoﬁ agreé fhat ﬁiological compensability of aA
population or a biomass is the ability to édjust itsvnumber

in response to changing mortality?  Would this basically be

-in agreement with your concept?

A . j (Dr. Lauer) I think my.cdncept of it would inqlude
that. I think it can be a broader concept than that, too, to
také into account sublethal effects on a portion 6f thé total
population.which‘may not be é lethal effect, butlnevertheléss_

may effect a f4 f portion of theitotal: population so it

doesn't necessarily have to be a capability to respond to lethal

effects.
>'-CHAIRMAN.JENSCH: Did youuhavemanyﬂﬁurthetminquify
about that definition, Appiicant's counsel? | |
MR. TROSTEN: No.
CHAIRMAN JENSCH: Very well.
BYVMR. KARMAN :

Q Duriﬁg your testimony, Dr. Lauer, the'collectidns
that you took, did they take into éccqunt the consider;tion
salinity’in your calculations?

A - (Dr. Lauér) i'don't reaily know what testimony

you are referring to.
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dissolved oxygen, along with the collection of each sample.

‘vicinity of Indian Point or not in a given time?

7219
Q In any of the saﬁpléS'you were discussing with Mr.
Macheth this morning.l
A . We recor@éd'the salinity along with temperatﬁre and

e

) 4
. Q You believe the salinity would have some effect?

A We know that it does have some effect in determining,

for example, whether or not, a particular species occur in the

Q Do ceftain organisms array themselves in any way
along this_salinity gradient?

A This is known to happen.

VQ . Do striped bass, I don't think striped bass, for
exaﬁplé, move into higher salinity in the shoals? |

A I don't think that i know of or that we have froﬁi
our own information any>information to say yes or no to that
questioﬁ.‘

Q jf Ydu'don't know whether fhey move in that order or
into the fresﬁ water? |

A E NQ,I don'f think our information Qould be enlighten
in.thaﬁ regard.

Q Dr. Lauer; would you turn'to'figure 7 on page 16
of your Oc£ober 30th testimony?

: Dovyou have that in frcnt of &ou,ﬁDr.‘ﬁauer?
A I do. |

Q Would you éay that on-May 24th, would you agree with

ing
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me that on May 24th, the speéie$ composition is about 88 perce;

diatoms and 12 percert green algae?

A Yes, that is approximately correct.

Q - Does this'compositibn change change significantly'J

between that date and June 217?

A Yes, it does.

Q Would it be correct to say that near or about May

24th there appeared some combination of,environmental factors |

that became especially suitable for green algae but less

suitable for diatoms thus causing a relative expansion:of the_"

~green algae?

12

A - I would say taken-in a general sense, yes, that v

would be indigated.
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your data'suggest that‘thé green algae are numerically dominant

diatoms were dominant. I led up to that by indicating that _;
- the -- having the witness testify that the composition changed-
.significantly between that date. I want to know at what date

“would Dr. Lauer from his own data indicate that the green

7221

Q Could you let me kncw one or about what data

]

in the populatiOn? ;
MR. TRCSTEN: May I ask for a clarification, Mr.

Karman? : . . |

MR. KARMAN: From this chart..
MR. TROSTEN: What do you mean by dominant?

MR. KARMAN: Moving ahead. At one point we said thé

algae became the majority.
'MR. TROSTEN: Became the majority?
Okay. Thank you.

WITNESS LAUER: I couldn't pick out a particular

date.
BY MR. KARMAN:
Q Approximately.
A . .(Dr: Lauer) I would say between the. 'dateso6f

June 7 and June 21.
Q Would such -~ would the .date of -- assuming that
numerical dominahce—qnajority, or the date of rapid increase

in population grdwﬁh be more indicative of environmental

changes favoring the green algae?




ty 2
‘ - 1 ’ A That ig .an zziwf.l,'lliy_ géz‘xeral question.’ Theséﬁ k-ix_xds_oif.
2 :.éhifts in dominancé of phytéplahkton, and I gﬁess iﬁ~é general
C S ,3 senselthey would be :_cfoxisidered" environmental -- these k-i.nds;_A
v "~4 of shifts in dominaﬁée of phytépianton communities Cén oécur.
5 as a result of a»conéiderable number of different kindé of
6| processes. One can bek—— ~.one such proéess can be faétoré
7 such as nﬁtriénts, physiocﬂemical cghditions which would
8 favor'tﬁe greater rate of growth of the green algae over the '
 9 diatoms. |
‘10 | _ A ,This figure is a figure of relative abundance. It
»]1" doesn't séy anything about‘what the absolute abﬁndances were.

jz So this figure dces not necessarily say that the diatom

= 13| population decreased. It simply séys that in terms of the
14 numbers of organisms that éxiéted in those samples, the green
15 algae constituted a higher percent than fhe'diatoms did.
16 You can't neééssarily construe changes in absolute abundances
17 from information of thié-kind
18 | Another kind of prbcess;that can cause this. same
]9 kindvof shift which I guess in gene?al would‘bé descirbed
20 as an enVirénmentalAconditién would be by selective
21 grazing of one componentn of the phytéplankﬁoh population
,‘ 22 rathef tﬁan_another so that if the herbivores in the'-.system |
” 23|l were grazing‘on the diatoms préferentially to the green
‘ E é4 algae, this could caﬁse thls kind of a change in the

Ace — Federal Reporters, Inc. _— oL : - .
) P 25 pattern of percent composition. In that case, it may be due
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fhen to an absolutevreéuctidn in humbers of diatoms.;.But
in'general ali I em saying is this kind of information cannot
be taken as an index'oﬁ ebeolute-abundance of either any of
the componenté in the system{t-lt_is a relative abundance

kind of thing and it can be caused by considerable number of

‘different kinds of .mechanisms in the system.

Q  One of tﬁe factors coaldehe'temperature?
A -~ Temperature is known to have some influence on
the species composition of phytoolankton communities including
their soecies composition, so it is a possibilityf
However, I think in a case like this we ouéht to
be dealing with probabilities rather tﬁan possibilitiee-
and in years paet;vgoing back through the-1966 period,.we'have
been doing $tudies upstream aoa downstreem at this_particular
site ehd ehe primary sources of pollu#ion‘into the Hudson
ﬁiver estuary occuriup at fhe Troy — Albany afea, upstream-.
or northward of this Indian Point plant,.anddown in the
New York City area, south of the plaﬁt..
What we have observed is,‘in past yeare, we weren't
doing stodies in this partioular year-at loeatione ups tream
or downstrean, but what we have observed in past years is that
these kinds of shifts in reletive’abundanoe within the
phy toplankton community.generally occur earlier upstream in
the area of Hyde Park, Newburgh, and above,and progress down-

stream toward the'Indian Point area.
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. extraordinarily high tide ¢onditions, or drought cdnditidns,

further on upstream. So it.is an extremely complex pattern
1appéaringuto react ‘probably more~to‘th¢:nutrient and organic.

input loads than to temperatures since they occur

7224

We have seen othétr ifistances where apparently, unde

where there is a high influx of the more saline watér from the
New York City area,'that there are also influxes of plankton .
communities into the Indian Point area repfesenting'different

{
i

. . H
kinds of species, relative species composition, than occur

faf upstream of any‘possibie influence of the Indian Point»
plant. | |

. ; It is also of;interest to note that these kinds

of changes in populaﬁion relative abundance take place at
very significantly'différent times of the year when you look
at different years,‘and this again appears to be considerably
related to fresh:water flows “through-the system indiéating.
that its conditions upstream are having_some effect.

,-Our furthervpoint-is that the'shif£ that you descril
during the time period that weAhave already describéd here are
taking place at.teﬁpe:atures‘considerably below what.the ’
litefature indicates to have this kindIOf an effect for --
under controlied e%periements where everything else is held
pretty much constan£ except temperature.

Generally these shifté'that havé been related:to

temperature alone tend to take place at temperatures in the

bed
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. ty 5
‘ S B ‘range.bet.ween 86 and 89 ‘deg’fc—:es Fahrénheiﬁ and this is |
‘ - 2| considerably higher than the am}ﬁient temperature coh‘ditibns_,
' o 3 " that exist in the rivé'r dtiri.ng" the periods of middle June - |
4 that we are discussing. .
5 - | It is aﬁ extr‘ervn-ely éofnplex fhing to try to
6l de‘;ermine the cause and .effe‘cht.-'relaf_ionship of something l.ike
7 this. |
8 ' Q. Chémical nutrients are part of the erilvironment,v,are
‘9 théy not?
101 A | Yés. The reason I Was ‘talking abbut' -~ the reason
N 1 1 I was qualifying or ‘hedging around environment'was that --
{ . ' .
‘\ AV | for a moment was that .obviqusly the presence. olf herbivores‘
13 " has a.n effect too and I guess in a sense you would déscribe
14 that as part of the phytoplanktons' envi;onment although
15|| environment.:I think generally is more used to describe
16 physiochemical‘ conditions thaf exist father fhan the presence
171 of o.th:ér biological componeﬁts in the system. |
18 Q Dr. Lauer, could we compare the figure 5 statistics |
19| on. paé_e 213, --:PhYtop’l'ankton:';:abundanée?,‘in ‘the  Hudson. River. in
— | 20 th’e"vic’iri‘ity-bf ..,Ind:.'Lan.’Po'int',5'197‘1:-,4.-wi_th’ thég'perce_nt éom—"‘ :
] 21 position on 'figure‘ 7?7 It appears that the figures stayA -- remairn
. ‘ | 22 ~somewhat cons£ant in figure 5.
i 23 Is t,he're‘ any discrepancy between the various —
e 24| these two chartsv t;_hat 1 r;ave indigated .tq' you;?
Ace - Federal ReD°(te'5"§°5' A No, I don;t‘ see any disc‘repvancy bétwéen ‘the-m. 'FFT‘ney.
BN
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{ffare representatlons of two dlchrent klnds of data, one hav1ng

to. do with numbers ot cell per liter, and the other hav1ng

. to do w1th the . relatlve abundanre of organlsms w1th1n that --

within-those numbers ner }1ter. So they are really two
;Thereiis no-
discrepaney between them. | "-.“bvn E

Is ebundance measured on'the

DR. GEYER: basis

'of actual numbers or on volume’

WITNESS LAUER Cell counts.

DR. GEYER: Cell counts?

WITNESS LAUER: Yes.
BY MR. KARMAN :
Q Is it p0551b1e than, Dr. Lauerf'to take the propor-

tion from figure 7 and apply 1t to the dat in flgure 572

A . (Dr. Lauer) Yes. I think that is -- in general

it would be,_yes.' I assume your meaning applying it to

figure 5 by way of say*ng.given a given number indicated on
flgure 5, we. could then go back to flgure 7 and loom at the'
percent cOmpositions for that'perticular date?

Q «Yes; | | |

A Yes.- As a general thing, you could do that.
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bass -would be in the vulnerable .condition in the discharge

.or intake canal?

| ‘ | 24

7227

MR. KARMAN: May I have just a moment, Mr. Chairman:
 CHAIRMAN JENSCH: Yes.
BY MR. KARMAN:

Q Dr. Lauer, how long do you indicate the striped

s

' MR. TROSTEN: Would the -—
' BY MR, KARMAN:
Q The various phases of it?

MR. TROSTEN: Would the reporter read that

. /
question?

\

- (The reporter read the record as requested.)

MR. TROSTEN: Mr. Karman, would you define what

'you mean by the term vulnerable?

MR. KARMAN: Susceptible to the effect by the intake

canal.

MR. TROSTEN: Physically? Excuse he, I am just

trying to understand what you are saying. DO you mean suscep-

tible in the sense that they are small enough to go through

the system?
.MRE KARMAN: Susceptible to.entrainment.\
-MR. TROSTEN: In the'sénse they are small enough
to go through the system? ' |
| MR. KARMAN: YéS‘

CHAIRMAN JENSCH: Would you like to have the question




eak?

7228
: . : 1| reread?
2 o | WITNESS =LAUER: Yes: It éeems we have pieces
- «”\{ -~ 3|l of two questions at_éhis poin£.~ |
i w7 4 | .. (The repoftef read thé record as requested.)
i_ 5. MR. TROSTEN: At this point, this wi£ﬂéss can

6 deéide this for himself. It is questionable to me whether.
7 pr. Lauer is the witness to respondxéo this as opposed to
| 8|l Dr. Lawlér or perhaps another Witneés, I will let him decide
B o 9 thét for himself; |
| 10 ' CHAIRMAN JENSCH: '1 think that sh&uld be kind
8] of a condition precedentbto any anéwer that is beyond the
. 12|| scope of his work. CIf it is, he éhould so indicate it.
n 13 ' WITNESS LAUER: The question still seems to be a bit
14 jumbled in that in furthef exploring the question,Ait was
]5 then indicated we were axmeﬁed about the size of the organisms
16|l relative to whether they can pass through the screeAs.
17| Are we talkihg about size of fish relative to whether they can
18 come.throuéh the plant in oné instance? Tﬁe gquestionas reread
19 of -- ;;peard to have to do possibly with passage'time through
20| the cooling Watervsystemt I think we #till have‘a'sort

f : 211 of jumbled question here invbiving'two different thingsl
- . 22

».: | 23

‘ 24
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BY MR, KARMAN: -
Q. Maybe I can ciarify'it; on Hudson River 2
Fishéfman'e ekhibiﬁ Roman nﬁmeral-three -- do yéﬁ have a copy
"oflthat‘before youé' "
A No, I iéh'ﬁ..
.'_(Dopumégt handed to witneés by'Mr. Maébeﬁh.)
' BY MR. KARMAN: ~ |
Q . It would appear to me that certain samples of-

striped bass and white perch were collected from the intake
and discharge at Indian Point arbund Auguét'lst, is that not
s0? o ' .

| A | That's‘correct, in 1972.

Q ' Hudéon River Fishermén's Exhibit rniumber IV, those
fish collected August lst, do you have any'idea‘how old. they
were?'  |

A Nét specifiéally except that they would havé been
spawned from the egg production in the spring énd so we
could come up with some kind of a probable‘meaﬁ estiméte

from that by looking at the zone of egg occurtence.

0 Do you have exhibit IV in front of you?
Q on the page which states, "Striped bass, mean

abundance, seven samplinq staticns," day samples, is there
any significance between the figure that you just read to me

from the intervenor's exhibit three and the figure of striped|
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to the August 1lst date?

7230

v'baSs at the stations in June 3rd. of 2.3 eggs and 18.9 eqggs

at the surface, 18.9 at mid-depth and-l7{4 at the bottom. -

Isitheré,any relationship between thdse figures

‘and the figures that you just indicated to me with respect

|

'MR. TROSTEN: Excuse me, Mr._CHairman. I would

!

~ have to»aSk Mr. Karman if he would clarify his questions.

' When you say relationship, what kind of a relationship?

BY MR. KARMAN:

Q Is there any relationship between the spawning

period of those eggs, which were samples at June 3rd and thQsef‘

thaﬁ were taken oniAugust lst;.is there a‘possibility that
the striped bass would remain susceptible for the period
from -- suscéptible as I indicated before with respect to
the intake canal from this June 3rd to the Aﬁgust lét period?:

MR. TROSTEN: - Mr, Chairman, excuse.me. I simply
think that is.a very vaéue-qﬁéstion;

.MR. KARMAN:‘ Maybe the witness undérstandsiit;ng.
Trosten. .He’s the;one énswering the question, not you. |

MR. TROSEEN:‘ That's ﬁrue but I feel the questién
is very vague, Mr. Karman.

MR. KARMAN: To you.it might be; it would be vague‘
td me, too, Mf. Trosten.

(Laughter.)

MR, TROSTEN: The. problem is sometimes a witness < |’
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- throw.up your hands cn this thing. I think the inquiry:on

- what the relatiohship is is very pertinent and I am having

' o : s
will try to -- well, okay. !

CHAIRMAN JENSCH: I don't think that you should

difficuity with the question myself,
| Are you'Saying.that tﬁose which wéré"collectéd are
like}y to be damaged through i— through going through the
intake? B o
MR. KARMAN:.'NS. What I am trying to say is,
is there é pdssibiiify that the eggs that were collected would
indicate that others would remaiﬁ and be sﬁsceptiblé froﬁ
that period of June 3rd until August 1lst? Those that are
colledted,vobvioﬁélybthey‘are finished. |
CHAIRMAN JENSCH: Susceptible to being damaged?
MR. KARMAN: Susceptible to thelentrainmenﬁ, ves.
CHAIRMAN JENSCH? Does that assist?
MR. TROSTEN; I am éfraid I cannot understand.th;
question. I don't understand the question in relatio; to.
the data preSented, Mr . Chairmanf .Maybe if Mr. Karman.wouid,
rephrase the quesﬁion; I would understand it.
- MR. KARMAN : '; amAgoing to find out now whether I
was vague.
'BY MR. KARMAN:
Q- ‘”I.have,a‘éimplé question. How oid was the stripedl

bass collected on August lst?
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thing than occur in the Hudson River when the eggs are present

larvae would have experiénced in the Hudson River.

® = |

; ot A
| “72§5‘

0 Dd'you happen to know whether or not this détavwill
hélpfto‘determiné Stagé leng£h§? |

A I think ﬁhefe might be some value there, buﬁ'%oésib¢y
pretﬁy limited in-that fhe - bofh the hétching time andlthe‘ 
growth of these larvée up to the point of feediﬁg in this
circumstance, in the first ?lace took place -- Qeil, it één be
used to determiﬁe it for £hese speé;mens; from this stock, but f
I tﬁink it has relativély limited value for doihg sO when
appliéd to the Hudson River striped bass, eégsaaﬁd?larvae'
because these ones representative of figure 17, as I indicated'r

earlier, were cultured at higher ambient temperatures for one

there for the most part'and that'temperature was held constant
throughout the-rest of their exposure time which is not the

kind of temperature, ambient'temperaturebexperience that similgr

. And simply, once fhe larvae reached feeding stage,
the older larvae; they were fed in the laboratory and thg}r
feeding rate, availability of food to the, could'éeﬁservab%y-C‘
be quité different than what would be available to<thém in:the
Hudson River. This was a controlled'eéperiment_to 45 that was |-
necessary to get out these kinds of temperature tolerance
information,land pressure tolerénce information.

I think they quld_oniy'have the most general, if

any, application to defining spécifically what this -- the




! ,, ‘:»;.,.(Laughter,)v;_,-v”;:::; " S . o |

'2 _ A I guess my answerzieicimple, too. I don't h\ow £Q

3 sure. All I can saj ls that. they. were 1arval stage‘flehes

4 Vthat based on our gencral experlonce probably did not eycced

5 the length of a half an ‘inch to three-quarters of an 1nch

6 and they would have resulted.fron the egg crop’ produced 1naa' -w
_ vl

7 the sprlng of 1972. So, I can't tell you whlch’larvae,for the“

"8l| * individual larvae, whether they would have been ones _ 1 ;ﬂ;

A emanating from the first egg spawn or the last egg spawn. .?? )
_ 4

10 There just isn't any way to know that with certainty. Mg

11 '%h - An approxrmatlon of age could be- gotten from o %

B .looklng at ‘the relatronshlps of thelr size back to ‘the time %
13 in which eégs were spawned in the river. .. é»ﬁ
14 ii.Q Would yOu know when the last'eggs were spawned?. |
15 A I don't know that -- we don't have that data;WOrkedl'#

16 up for 1972 yet. That's another problem with this.’ Youg

17 are referrlng to" 1972 data in exhlblt three and l97l data 1n

‘ e :
R iy, ¢
. “

18 eXhlblt four. I don' t thlnk there is. more than a week's

19 _dlfference in the peak abundance of eggs in 1972 from what I;

ai e

20 " know of the data that's coming up. - : *Eﬁg
yAN ' ' ‘ “if that would be helpful I think the peak [
" - egqg abundanceayas'generallyfw1th1n a‘week:—' ;nJilnga% '
23| within a week of when it occurred'in.l97l, I.think it @as o
. ] ‘ N SR ¥ R ‘
o ‘ r;}24 approximately a weekA later, but we don't have thlsl97z’ data

c
Ace — Feders pnrters inc. FRS
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. BY‘Mk.bKAgMAN:

Q Dr. Lauer,'I ésk you now to turﬁ to figurebl7ion
pagé 45 of your teStimony. S .' : ‘E: |

A‘  (Dr. Lauéff Okay.

_ ' i .

Q Did you have”aﬁy-céntrol data which Waé-pot plotted} -
in this figure? | : % )

A | Any control daté? There are no>controi&data¢plotteé}

in the figure at all. These are the experimentél results for

maximum tolerable temperaturés derived by comparing the

experimental results to control samples of these same organismg:

We don't show any of the controls.
Q I see.. But did you havé it? Did you have it in
your poséeésion to enabie'you to plot this curVe?
A  Yes, indeed.
" Qi 1 see. Is theﬁé anyvchance of our séeing'thaf data?

MR. TROSTEN: Certainly. I mean, the data are

" avaiable.

WITNESS LAUER: They are not here. The data, the

"data on the striped bass and white perch and tomcod, temperatuny

tolerance, are being written up. They will form the basis forf

a PHD thesis and they are beiﬁg written up by the candidate

for that degree at the moment.

The bulk of that data is in Pittsburgy Pennsylvania|

at the moment. I couldn't make it available to you right now.:

BY. MR. KARMAN:

e
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i

If it would be helpful, I would just judge that

" the approximate age of those fish might have been on the

3

_ g 0o _ ;
order of two months from the mean period of egg production,.

'ibughly;"

QHAIRMAN JENSCH: Coming'baék to your question,
staff counsél; is it your'inéuify then that‘—— is there a
possibility ofnthose fishes in that 1$rval stage, that ﬁhey.
would Le susceptible té entra;nment on August 1, 1972; is
that your question?

MR. KARMAN: That's correcé;

CHATRMAN JENSCﬁ; Can you answer that?

WITNESS LAUER: Well, we céllected them in the
intake and dischargé_caﬁal. So that is impiicit indication
that they are suscepﬁiblé to éhtrainmént;

'CHATRMAN . JENSCH: D:oes tﬁat; answer ybur question?

'MR. KARMAN: Yes, Mr. Chairman.
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‘ klar 3 1 J.ength that a given st.:'c_‘:‘;'ge orr a;ge would be for the Hudson-th'iver
i | >2 stock. | o |
i’-"ﬁ“ : 3 | | ' ' ‘Hopefully: we will be getting some information of
N 4 fhat kind if Wé are .succ.:essful'iﬁ gett'ing.Hudson' River striped.'\v
 5 basﬂs, males and feméles. together, to give us some fertiliz{ed
‘6 eggs in this coming season.
7 Q Are there distinct race_s\of sﬁripéd bass?
'8 A Pleas»e?' |
9 Q  .Are there distinct réces of striéed bass?
10 -\ There appear to be, yes. This might be another
11 compl’icéting factor. |
| /’ 120 Q | Would the striped bass from ,the Puppa Rivef .in
\>) .. 13 South'Carolina be of a different race thah those from the |
14 | Hudson? | | |
15 A They coﬁld be anci that is the réasonvr_for i'n.diéa_tingl . .{
1_6 that wﬁile we went fhere to get:the materials, that is thé' :
17 eggs andi larvae _necesééry ahd availabie to us at known pei:iods ,
'.]:8 of. ‘deve‘lopmentf._:i:o:i.do-i-these Studies, that we then had to c;ome :
.]9' back and try‘.to. do some number. of experiments in the Hﬁd’son
20|l River using Huason. River stock to see héw those relate; andr
211l we had -- we were ablé to do al minimal amouﬁt .of this.
) ’ | 22 | We haci a minimal amount of success doiné this an‘c}"t
23 Ath’os‘e data from therHudsoln River v‘stc_:cl':k are indicated on flgure
‘ ‘ 24| 17 by \.»JaY of the open ciJ;c_:les; We only had stock ‘availabl:e
Ce_Fede(alvRepmters';cs' | from one spawn from the Hudsdn Rivevr for tho's',e particular
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developmental stagéé that aré‘répresented in figure'l7.

In those cases they do appear.to agree reaSonébly

clqse, closely comnsidering the fact that they are frdm af

differéht stbék and from a different pair of parents.and:‘
were collectéd at different ambient temperature conditions
thanvthellaboratbry stock down the:g.

‘I expect thét we may get additional data of théﬁ
kind for further verification of applicatioh of.thé Souﬁh
Carolina data to the Hudson River ﬁtock.,

Q Do -you happen to know,'Dr; Lauér, whether the thermd
tolefanCes are the same fof the South Carolina stripéd bass
as.for tﬁe Hudson River Striped bass?

A We can't be sure about that except to.the extent

that these. circles which I indicated from the Hudson River

stock appear to agree reasonably well with the values obtained

fof that same developmental stage for the South Carolina stock
MR. KARMAN: Those are all the questions I have, |
Mr. Chairman.
CHAIRMAN JENSCH: Any rediréc£?~l
, Mﬁ. TROSTEN: Not at this tihe, Mraréhairﬁan.'
‘ MR. MACBETH: Mr. Chairman, I'thoughf.of one more
question if I could. |

CHAIRMAN JENSCH: All right. Fine.

h 1




10

(R

13
14

15

17
18
19
20
21

(fa '
o -

23

Ace — Federal Reporters, Inc.

25

‘past summer held to determine any abnormality of behavior

, f.& S 12', |

16

‘ 24

7238

BY MR. . _MACBETH :
e " Dr. Lener,lhow long.were_the epecimenS'taken from

the lntake'and discherge sampllng during the course of the
or other effects after passage through the plent?

A Did you say how would the length --

Q. How long did you hold them for observation after
you- removed them from the 1ntake or dlscharge sampllng.statlon7

A oh, For varieble periods. Some of them we held --
we didn't hold,et all for any deleyed period of timer We
held some for planned periods of 24'honrs,

. There were a considerable number of the live cnes
that we took out of the sampleé and placed in aguaria for
suhseguent use, tor pressure stnaiee and other kinds of
laboratory experiments.

We held those there for, I think; probably the,
meximum time was on the order.of two months; by which time
they had grOWn to a considerably larger size because we were
feedlng them along the way.. They were -~ I guess they had
increased probably 100 percent in length over that perlod of
time.

S0 it was variable._

0 Do'you have a compilation of that data indicating -
which station they were tekenifrom,vhow long they were held

there, eventual fate?
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7A 'lb‘I don't think —- in fagﬁ, I am quite éuré thaﬂ
we are not at the_étége right now where weﬁhavezthatvcompiled
together into a cmmpilatioﬁ thch would summarize those kinds
df'aelAYedhébservatibﬁs. I ém speakiﬁg.frgm ny recbllection

at this point. We are not at that stage of the data processing

yet where we have accomplished the developihg of a table or

chart of that kind.

T Q ~ Again would you check that, and if combilations
.éf‘that soft aré’produced before tﬁe enﬁ offthis proceeding,
would you‘produce fhem for me?

A ) 'Yeé.

BY MR, KARMAN:

Q  Dr. Lauer, I wasn't quite sure what your response
was when I asked about the dafé‘bése for figu:e 17, whether
yoﬁ would be able to provide that. You mentioned something
about a PhD thesis. Is there any data you could provide'to
us? | |

A . Well, all of-this data can uitimately be’provided‘
té you. You are talking about the cont;ol'déta now?

| QV ‘ Yeé.'_ .
A And . all Qf,this>data can be provided. - I.was just

pointing out that I don't have it here and it is.in Pittsburgh.

0 - I understand.
A It does exist..
Q Mr. Trosten indicated his willingness to see to it
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that we do get it. o S ]
MR. TROSTEN: Or have access to it.

MR. KARMAN: Fine. Thank you.

‘MR. BRIGGS: There are four questions that I would

like to ask concerning the numbers in table 19 of, I believe

[l

Dr. Lawler's testimony. These'questions are related to how

,

%
y

an

well the concentrations that are reported here are thought’toi

represent the actual concentrations in the water from which
the samples were taken and whether thefe is significant
differences between the concentrationé along the_eaét shore
and the concentrations in the intake. I guess the simplest,
most straightforward way to ask the éuestion is the following:

iThere is shown here fbr‘the day sampling an average
value of 2.99 for the east concenﬁration, and 1.41 for the
intake concentration. :Is theré reason to believe that these
concentrations actually were significantly.different? Were.'
the sampling devices used so nearly the same §r susceptible.
to the same accuracy? 'Wére the céﬁditions SO nearly the -
same that-oné can considér that these-do actually“repfesent
different COﬁcentrations?

You may'answer'together sinée some samples, I
believe, wére taken by oﬁe group and some by a#other.

WITNESS LAWLER:. At this point, Mr.bBriggs, there
have not been any analyses of significanceror'cénfidence

limits put.

.
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CHAIRMAN JENSCH: Speédk louder, please.

WITNESS LAWLER: At this point there have not beén -

there has not been any statistical analysis applied to these

 data. Theéé data are simply the means of whatever data

were available for these éartiCUlar transects in the river‘anal
intake samples in the .intake. |

It is conceivable that there are‘not sigﬁificant
differences between these numbers.

‘MR. BRIGGS: Well, it is stated here that this |

information is used to, I believe, demonstrate thqt these

larvae avoid the intake, so is what you are saying that there's|

no stétistical.analysis\that shoﬁs that the iarvag which éré.
presént along the east shore tend to a&oid.tﬁe intake?;

WITNESS LAWLER: No, there is not.

MR. BRIGGS: All these data, I believe,;were taken
on one day, is that right? |

WITNESS LAWLER: That's cofrect.: Right-

MR. BRIGGS: Do you have data which show that.

‘the concentration -- other than these data -- that show that

the concentration»bf larvae in the channei is conSistently'
higher thanvthe'concentratiOn along the shore?

 WITNESS LAWLER: Well, I think that the analysis
pfesentéd in the series of>pré§ious tables; where we definé

an F one which addressed itself to the distribution of larvae .

across the river cross-section would suggest differences,

1
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perhaps not on the shore 'itself because those samples in'the
earlier tables were ﬁaﬁ_takenvén'the shore, but they do suggest
differences. :
MR. BRIGGS: So.the differences we see here méy be

attributed to differences between the concentration in the

channels as opposéd'to the concentration along the shore

rather than the fish tending just to avoid the inlet?

WITNESS LAWLER: Thgt is possible, and I think
there is sbme discussion of that in the text. If you recall,
this follows after theldiscussiog of the presentation of ‘the
distribution factor,:F factor, if you will, refers to the --
what IAcall-thequadrantlaverage.. So.rather than simply use
the east channel -- the east -- or east shore sample, that
is'the sample taken in the immediate vicinity of the plant,
I“generally use the average of that quadfant whiéh involved
taking‘the east channel transect as'well as the east ££ansect,'

i think tﬁat's discussed in the text:

.Y‘MR; ﬁRiGGS: I believe there is some mention of it,
yes. |
| There was some discussion previouély.aboﬁt efficiencf
of collection and some mention during £he day about the wide
&ariabilit& of the numbers that have been obtainéd. Although,~
you haven't put confidence limits on the numbers here, I'd
like to ask a questibﬁ or two similar to'sqme thatfweré asked

the other day.
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ar6
‘ . ' ! o It is,shown._he—r‘e thal‘t‘the averaée for the .d‘aAY :
2 eampliné, east is 2.§§{‘ IS'ithDessibie that’thatinumber ﬁs -
’)’ . - 3|l could ]U.St as well be two-as 2,997
| 4 » WITNESS LAWLLR S I'd really have to look at the
5| data on the rlyer samplee to answer that questlon, data on. the
6 riVer‘samples was relatively complete and.it‘is.cqnceivable
U"7 thet a statrstical analysis could beiapp;ied to that. I weuld
g ‘rather not at this moment sey yes, the average could equallf
9| well be two as it could be three.
10 , . This is a -- what you are referrihg -~ this ie the
11 Vmean of all samplee obserred and you are Simély referriné to
: “.F\ o 12|l the fact_thatvthe true mean of the population:along the east

T shore,you are asking a question, eould it be as low as two,
14| or for that matter'could it be as high as four. Ifll put it
'15 ~another way: Certainly it could, depending'on what confidence'
16 limit you associate with thoee,vyou know,'with that range,A
17 w1th1n which you made your report

18 ' o wth. BRIGGS: Thank you.” No further questlens;
19 o "CHAIRMAN JENSCH: 1Is 1t the thought that all 1nterrodae‘

20 - tion of Mesérs. Lawler and_Lauer have been completed, or just

2 for Dr. Lauer?

L

. Y _ MR. MACBETH: Just Dr. Lauer. .

o3 CHAIRMAN JENSCH: . I see. Will Dr. Lauer be here

2.
24 tomorrow?

Ace—;Federal Reporters, Inc. ' MR TRO‘STEN' May I confer? '
| 25 » TROSTER:
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3 :
CHAIRMAN.JENSCH: There ié no réquest ﬁhatihé“be
We would just Want‘té iﬁqhi;e. 4 .
MR. TROSTEN: ves.
',ikConfereﬁéé between qounsel'and Witnesstauets}
.MR. TROSTEN: Dr. Lauer can be here tomorrgw,
Mr. Chairman. He can be here. |
CHAIRMAN JENSCH: Well, as far as I know, there'ig
no requeét, but I understOod y;ur responsé to my inquiry |
about redirect, ypu said not at this time. I wondered if youa‘
planned to have any redirect qf him or any furthér interroga- ?
tion reasonably related in time to that which we have had
today?
MR. TROSTEN: No. I think it would be helpful if
Dr. Lauer were here during £he c:éss-examinationfdf Dr, .
'Lawler since sdﬁe of the questibns'have a tenaéncy to go
back and forth.
| CHAIRMAN JENSCH: Is 9{00 o'clock a convéniént
-timeAto reconvene in the méfning?
‘MR. KARMAN: Mr. Chairman, I don’tlhéve access
to a car and I do;take the shuttle bus from Béfheéda doWn
here, and it doesn't get to 17th Stréet until abou£ 9:00
o'cloék, and it usually takes me about 10 or 15 minutes to
get here.. 9:00 would be difficult. |
 CHAIRMAN JENSCH: 9:15 would be all'right?:

MR. KARMAN: If all goes well.-
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CHAIRMAN JENSQﬁ: Well, if théré is reésoﬂggle
assurance that that's asvfar-és it_wduld g&. | |

MR. MACBETH: Mr. Chéirman, could I put a‘couélé
6f-Questiohs aboﬁt_whét I think:ére tyéogfapﬁical errors
to'Dr. Lawler? I thihk it.would make it'easier in the morﬁing. 
We could think about ‘it over the night. It seems to me the?ev
aré two or three wo#ds - |

CHAIRMAN JENSCH: Why don't you talk to him off
the record and if that doesn't help,it,_I'll straighten it
out in the morning.

At this time let's recess to reconvéne in this
room tdmorrow mofniné at‘9:15.'_

.‘(Whereuéon, at 5:lOAp;m., the hearing was adjéurnéd,

to reconvene at 9:15 a;m.; Wedhesday, 13 December 1972.)
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