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MR, KARMAN: That is ocur divect evidenoe, MC.
Chairman,
TRMAN JENSCH: Very well, It is almost the time

for cur recess. Shall we prossed with the Hudson

Association ox would you prefer afier recess?
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brieflv. e have three docuwents Lo offer in evide
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. final, siwmpiy

and I would move

corporaced in

I would agk Mz,

Macheth to identify the pages -~ the revised pages.

CHRYRMAN JENSCH: Ye

MR,

MR.

CHAIRMAN J

“Huldson River Fi

2

iy im

Fighey

g, Sir,
MARDPIM: No objection.
KARMMMN: No objection.
JENECH: The reguest

nen’s Assacnatlon ig

Py

MR, MACBETH: Yes. I I covld do it later I
could identify the pages zo it ig olear to cvmvy&z X
have the nuwbers on the top of my head,
”PAER%AW ENSCH: Bxcuse me. Does that coﬁai
'fmux’ﬁt,tﬁnessﬂ Applicant?

of counsel foxr

granted and the

statenents from witnesses Clark and Aynsley may be
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.. ¥R, MACBETH: One fipal matter. 2 stipuiation

was entered into between | the Agpx&caﬁt ang the Hidzon

N “
FALS e

iver Fighermen's ASsC cciation and the Bavy ixonmcntaw Defense

Fund involving some of the famts on fiszh impingemsnt and
. LTIy

dated and signed October 30th, 167%. Copies of that stipuiatios
isg Ly offer to put that in the vecord at this b@iﬂt ag weil.
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X have copies which X 11 give the reporter.
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BEFORE TiH UNITED STATES
ATOMIC ENERGY COMMISSION

_ In,the Matter'of
'Consolldatea Edison Conﬁany of Now

"~ “York, Inc, S Docket Wo., 50-247
(Inaian Point Unit No. 2) )y

 “TESTIMONY OF JOHN CLARK
| | “ON -
CERTA TN EPFECTS'OF ONCE-THROUGH COOLING SYSTEMS'
OF TNDIAN POINT UNITS NOS., 1 & 2 ON HUDSON ESTUARY
.FISH“S AND THEIR ENVIRONMENT

July 14, 1972




The operation of. Indian Poiht Units Nos., 1 and 2 with
once through cooling will have e bensive adverse effects
on the fish and fisheries oi the Hudson Ectuary, These
effects include direct killing of a large quantity of
Hudson fishes, disabling others, interfering with their
life cycles, ard disrutting their environment and their
sustenanCe. Here I deal principally with the effect on
fish and their life cycles of the heated effluent with
the way in which chemical contamination of the cooling
water will effect fish; and.with the interference with

i

the food chailn, the lower forms that make up the food

supply of the fishes,

Type of Effect on Fishes

A ‘high megawattage nuclear power plant . such as Indian
Point No, 2 operating with once-through cooling withdraws
large quantities from its source and returns “the water
substantially heated often with the addition of chenical
contaminants. Such operation has a variety of direct and
indirect effects on fishes. The direct killing of masses
of fish by steam generating plants on the screens and
within the cooling system is well documented and is the
subject of other testimony. In addition there are the
external effects of the plants on fishes, effects that
occur outside the plant in the estuary. The most signifi-

cant external adverse impactson fish and fisheries may ;

‘occur at the non-lethal level; that is, they would function

to reduce the size and vigor of natural populetions without




'~. fishes resident in thefplume ares are rapidly impacted

causing immediate or vls ble k 1ls, 'OccaSionaily thefe

are direct and immediate kills, for example, cold-shock

. kills caused by abrupt plant shutdown in winter timetwhen

with cold ambient water._

Before dlscussino the varieiy of external effects that

. I expect will result from operation of the Indian Point

-plants,'it is dppropriate to review some ecological life

cycle functions of fishes.

Types of Critical Functions and Areas

In siting and operating a power plant it is essential

. to seleCt a location and a mode of operation that wﬁll

add the least impact on aguatic life and on the aquatlc

env1ronment ~In reference=to fish life, the keyvtoomlni-.

‘mizing adverseiimpacts is to identify critical lifen

ifunctione and ‘avoid interference with these,” =

"Fishes perform regular éeasonal<rhythms of critical
life functions going into different behavior modes.and
nigrating to different parts of their general habitat.

This has the effect of making them especially vulnerable
to interference at'certain times of the year and in certain
places. | . ;

It 1s absolutely essential to avoid siting power

; nlants in these areas of critical function, Iﬁ due'to

inadequate knowledge and planring or other factors,a plant .

is constructed in one of these areas it is mandatory that




~the utility de31gn 1nt1 the plan+ the maximum safeguards

neeessary to reduce adverse imnacus to the neglldible point
The technology exists to aCeomplien this goal through

choice of appropriate operating syst ems.-

Critical Areas for Hudson Fishes

The follow1ng are the five basic critlcal functions

of*?~key;- Hudson River fish spe01es and’ the areas involved

with each function:

-

- Breeding¥*
Culture of young:
Nourishment
Migration
"Hibernation"

-. breeding areas
nursery areas .
feeding areas

- migratory pathveys
-=  wintering areas

°

(G R UL R \VE
N I
!

[ 3

Those functions'performed in the Hulson must be
protected.‘ This reqnires”extreme care in the seleotion of
power plant sites and moééé of opefation. nIn Table‘l; I
have indicated the areas of criticel fUnctions.for'each

important Hudson spec1es of fish (as recognized in Appendix

: _II 3 of the AEC draft detailed impact statement for Indian o

e AP 44+t A P < e v s b s e w1

-P01nt No. 2, Aprll 13, 1972)

Often the. critical areas are very restricted in 31ze
compared to the whole,range_of the population of a species,
yet its survival in high abundance throughout its range

depends upon conditions in these cfiticalvafeas; It is

' quite possible to deplete severely a population of fish

by disrupting'its breeding area or its nursery area or by

_ interfering with its movement along a migration pathway.

*Spawning and larval development




PRIMARY PLA!

TABLE 1

OF CRITICAL FUNCTIONS

BREEDING

WINTER

T.CI‘ES . NURSERY PEEDING AREA & MIGRATION
A e AREA 'AREA ADULT AREA o
Al_ew.i“fe HF HF "0 o OH
Anchovy (bay) HE " HE He A;HE% HE *
Blﬁefisn 0 HE o [o eE
Eel4:% o) and HE. HE and HF HE and HF ~ OH
Herriﬁg : o

(b;; back) HF . HF o O OH

Me1‘_den 0 _HE' 0 O‘ ‘ OH3
ShadAkAmer) HF HF a, 0 0 OH
Smelt HF HE, 0 “OﬂAhdiH{' OH
Striped Bass HF HE 0 'Hﬁé OH
Sturéeén (Amer‘
& Sht. nose) HE HE* o) ' HEZ2 OH
Tomcod HE HE o* HE Ok
whiﬁe percﬁ HF “HE HE HE HE




" lpdolescents may feed as adults or juveniles,

250ome larger adults may winter in ofishore ocean areas.
. PMigration does not 1nvoivc adults,

uIn river females recorded primarily in fresh, males in -
‘ - estuarine waters, - S ’ :

General Notes:
*Definitive data lacking.

HF - Fresh water areas of Hudson. Upper. part of Hudson is
fresh-water with variable southern boundary.

HE ~ Estuarine areas of Hudson. Estuzrine part of Hudson has
- .variasble northern end southern boundaries; from Tappan Zee
- or Haverstraw Bay north to about Cornwall, This is the
. areg heavily impacted by Indian Point operations. ‘

CH - Migrates élong Hudson pathways on way to sea -or return.

0 - Oceanic areas including open sea, bays, sounds and lower
Hudson,
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This ié éspeciail& trﬁemwhere a powér.plant is iocated_on
a narrow reach of a.tidal rivér dr'estuary, through which
"the fish must, for ekamﬁléf migrate to a breeding area,
& nursery area, Or a wiﬁtefing érea'br which is itseifva :
critical area. - |
From Table 1 it can be seeh that for all 12 sbeciés‘

idénﬁified there are majdr critical areas in the Hudson,
and that.all'bugatwo must traverse the Hudson on migrations
to the ocean and return. Withiﬂxhsbackground it is then )
-_necessaiy to determine any adverse impact of the particular
plant site on these critical areas and their relevanf‘_
functions, The Indian Point plants are situsted on a-
relatively narfow regch of thé Hudsbn and also in an area
which ié critical to the life functions of Various;fishes;‘
Controls on plant régulation must be considered in this
context, In order to provide sufficient prétection these
~controls mﬁst be'based upon the "worst case" predictions

of adverse impact, In"discuSSingAthGSe impacts the

striped bass, the most important sﬁort and commercial fish’

ih the Hudson, is used as the primary example,

| '_ ﬁudson-stripéd bass feed and make their adoiescent
and adult growth primarily in the sea --- open ocean,
bays, estuaries, fanging long distances ffom the_Hudson_in
search of food. | |

| Many return in winter to livéixi{anear—dormant stage

in the Hudson, where the young are found in the channels

suspended: in the mid-depths, mostly-between-?O and 30




ke L

feet, and the adults are found in greatest abundance

suspended four to eight feet off bottom along the slopes

where the Hudson is 30~&5 feet deep,. On Cruise D-68-2 of .

the R,V, Dolbhin (Larrn 6-8, 1968) we found the maximum

»concentrataon of duLLq in upper Haverstraw Bay and the

maximam concentration of Juveniles ncrth of the bay in the

vicinity of Indian Point. Doth adults and juveniles were

in a state of metabolic reductlon or sem1 hlbﬁrnatlon, had
low response levels, and showed no sign of actlve feeding.
Concentrated near Indian Point in this semifdormant con-
dition they are narticulafly defenseless and vulnerablé to
impacts from the plantnq

- As water temperatures reach the mid- UO's, strlped

bass become sctive again, In spring, the mature males and

females move upriver past Indian Point to spawn farther

upriver, and migrate back dovnriver after spawning,to live

and feed in the ocean during summer and fall;- Therefofe,

twice in their pvvnlng migration most strlped bass pass

Indian Point and are exposed there to any negative impacts
of the plant. ZAnother group of striped bass appeafé 6ut

of the sea in spring and ascends the Hudson to spawn
(havin? wintered to the south). Thlu group is aloo subaect
to the mpaut of *ndlan Pocint on its Qpawnlng run,

Most striped bass migrate to areas above Indian Point

" for ‘spavning, but the main nursery areas are below Indian

Pcint, and thus most young fish have to pass' the constricted

Indian Point site on thelr way from spawning to nursery

ereas, Because of tidel-action and salinity-induced




' hatching and. living sereral wceho of planktonlc and pelaglc'

- life, drifting about the estuary w1th the tides, the young
: parts of. the estuary, Here, while feedlng along the shallow

~to the plants, At this time the adults and advanced

‘adolescents are safely out to sea‘feeding .

describe its critical areas in relation to the Indian Point
site, However, Table 19prOVides the basic information on
gcritiCalvareas for'the'idchtified'IQ fimportant Hudson

species,

H

c1rcu1at10n, each fish may be SWPpt back and forth in front
of the plant ten, twenty, or more times while it is in its

planktonic or nelagic: snagc.

are '
The eggC/seml-buoyant and drift with the tide. -After

striped bass'appear to seek out the bettom in the shallover

bottom during léte summer and fall they are not so vulnerable

It is not feasible here to examine each species and

External Imnacts of the Indian Point Pjants

I shall discuss below the external 1mpacts 1nyolved '

with thermal and chemical effects., In general, the discussion ;
relates to combined operations- of Indian Point Nos, 1 and 2. 1
The additional plants in the area - Lovett, Danskammer,. |

Roseton and Bowline Point - will, of course,‘heighten the effects.

Thermal Rffects

There is little precise and comprehensive data which
allows one to relate volume withdrawal, AT, position of the

heated plume, ambient water temperature and fish

behavior over periods of time in such




a manner that it is'useful fer predicting the effect of
the Indian Point No. 1 apd 2 thcxmal plume on the crit1ca1
functions of Hudson fishez in & prec1se, quantitatlve menner,
- In these circumstances, estimates and opinions nust be based
on the experienee and indirect sources of information.which
‘are'available, For ekample, the-recent work of.J.S. Meldrim
and J. J, Giff (Ichthyologlcal Assocvate Bulletin No. 7,'
Noveﬂber, 1971) presents the conclu51on that Juvenile vhite
perch; living in ‘water of temperatures anyuhere in a range
from .35° F, to 75 Fo, always prefer a higher temperature
generallJ than that OL the water they are in., When given
a free cheice then,'juvenile fish in the experimentalitanks
'elways moved toward temperatures thet were 5 to 8° higher.
;ﬂited tests *ith sﬁriped bass Juveniles indicated that
they too choose hwgher temoeratures when given a ch01ce -
perhaps 9?P-hlgher on average, Since different sizes of
fish react differently; these experiments with Juveniles
do not indicate how adults ‘react. | -
In"thermal shcck”~stud1es reported by tne saﬁe

| authors; obvious thermal stress was shown for both white
| perch and striped bass, beginning with AT = 10°F and
becoming pronounced at AT = 15°F. This indicates that

fhe lives of juveniles of both.species are controlled
'quite closely by temperatures, The relationships are
| sumnarized in Figure 1. If we assume the tank experlments

to be a reasonable imitation of nature, it would appear

that juveniles are attracted. alwajs to temperatures ‘somevhat




higher'than environmental,ambient - usually.from.AT = 5°F
to 9°F, .They appear to be repelled by temperatures.hiéher
than AT = 10°F.This is the point where'the experimenﬁs
showed,thermal'stresc beﬂinnLn", stress was far worseé at
AT = 15°F and there were heat deaths among the JuvenLle;
" striped bass.

It is apparent why fish would avoid‘stressfui and
1 1etha1}tempera£ures Just below the streeselevel, no matter
how high the ambient “temperature.

},Assuming that the expefimental results give a true
'picture, the ITndian Point plume would normally att:c'actI
all Juvenlle flshes within its influence -- probably to
the outermost edge of the gradient where AT = 0,1°F. WVater
of AT = 0,1 °F - 1,0 °F higher than ambient would extend .
over hundreds of acres of”%he Hudson, ettracting Juvenile
fish toward the plant fhese fish would move up the '
graalent seeking their preferred temperature, which would
brlng the fish into the region nearvthe discharge point
where the high?;T's are to be fouﬁd. |

Therefore, temperature working alone must inevitaﬁly
drew juvenile Hudson fish toward the plant where they are (1)
suscepfible to being entrained with the cooling water and
 drawn into the plant and, 2) where they are subject to the
‘most intense ef adverse external plant effects° 'The heated

“effluent itself must at ali times tend to concentrate'

Juvenile fish in the part of the plume with higher tempera-’

" tures, the part close to the plant»where coﬁcentrations of




:or responsivity of the fish populatrons.

chemicals are highest, vhere oxygen may be reduced,'anq
where the food supply‘(Of 1ower'organisms) is most disrupted

by'adverse inﬁernal and externa] plant effects, But heat

in the Hudson does not work as it does in expcriﬂental

tanks «= in nature other influences are at work whlch could

at times override the thermal attraction,

'Experiehce at Indian Point No. 1 shows that juveﬁile

' fish are'indeedvattracﬁed by heated plume -~ eépeciallyAin

. l ;
winter -- as indicated by the history of massive fish kills

‘at Indian Point 1 and 2 which is detailed in other testimony.

There are no date from the Meldrim and Gift experiments to

‘explain why there should be a stronger attraction in winter

than spring, swmner or fall, The explanation may lie in

'differential vulncrabllru' to screen impilngenent, Whibu

Ecould affect the kill ratc or in a Vﬂrlarlon of distribution,

. An environmert al explanation of the increased attraction

of juvenile fish to Indian P01nt in wintertime is that in

coldest weather the heated plume does»not rise but actually
sinks downward, In theory this occurs to some extent

'whenever the Hudson temperature is below 39°F but is most

pronounced in the lower 30's, This is because water becomes

less dense from 39°F down to freezing and therefore vwhen

heated becomes more dense and when returned to the river

| will sink through the less dense colder water,

A sunken plume cannot be cooled by evaporation and 50

the heat tendo to remain longer and epread throuﬁhout more

.of the Hudson. Because it sinks it also brings the attractant



force of the plume intc deeper water where it reaches fish

~ that may be down below the surface. Therefore, low river

tenperatures in the winter, juvenile striped bass and other

speciés that are in deep waters are reached by the ‘sunken

'plume'from Indian Point 1 and attracted and brought to plant-

- side, The maximum attractant effect would occur from Jénuary

to mid~March.(see ambiént temperatures in Figure 1),

" At other times of the year the Indian Point heated
water rises and “tends to spread out o&er the éstuary where
it would attract mostly the fishes living ' nearer the surface,
In summer, for example, this attraction might include the
pelagic young stages of fish that were born in the spring,;
'liké herrings; white pefch and striped bass,

These various responses of juvenile fish have been ob-

; ’ . ! :
served in relation to the plume for Indian Point No. 1,
a small plant. The heated discharge of Indian Points 1 and

52 will be four times the amount of Indian Point No, 1 alone.

This morevmassive plume will serve to attract more juvenile
fish tolplantside than has occurred with only Indian Point

No. 1 in operation,

‘The responses of adult fish to heat have not been

studiled in relation to Indian Point. The Meldrim and Gift

experiments showed that the smaller juveniles reacted

ﬁdifferently to heat than the larger ones, Likewise adults

 may be expected to react at different levels than Jjuveniles,
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Chemicals Effects

.. The effluent plume carries with it not only added heat but a
variety of chemical contaminants relecased on various sohedules;
| . .
i ‘ It appears chlorine will be'released in high enough concentration
‘ o =T . A _

ects at the.non—lethel level.

)-, L

to have significant adverse ef

“(.)

| Chlorine and:.various of its compounds are poisonous to many forms
of fish 1ife' when in concentrations above 0.5ppm, has extended
adverse effects on life down to 0.0l ppm, and causes avoidance

reactions at levels doWn to 0.001 ppm. and'perhaps lower.

The concentrations of chemicals, such as chlorine,‘in the
Hudson will be correlated with plume temperatures as shown in the
hypothetical diagram of figure 3 (which represents an arbitrary
. set o-:f conditions and is not to_scale for any of the parameters);
| ;f the juvenile fish of the Hudson are’attracted-by the heated
effluent as shown by the Meldrim and Gift experiments, they will
be drewn into the hotter area of the plumevwhere they would find
preferred temperatures ofdéfl T =5 9o R and ‘the maximum and most
B adverse concentrations of chemicals such as chlorine.' Juvenile
| fishes'holding to their preferred temperatures for long periods of.
time would get.frequent'higher doses of chlorine,enough, in my
opinion, to have adverse effects on them. The same would hold true
for oxygen reductions or any other effects
Another poss1bility, of course, is that the repdjing effect
. of even the low concentrations spread across the Hudson could
override the attracting effect of temperature and block the fish

‘ from entering the central plume area where the deleterious concen-

trations occur land thus spare them entry into the danger area.
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However, if the repe ing effects occur, for example, at .times

when chlorine of 0.001 ppm or greater occurs over the whole area of

- the channel, the migrations of fish upriver or downriver would be

interfered with. Unfortunately, at Indiah Point, the channel in-
which fish'ﬁormally migrate 1s adjacent ﬁo-thé plant; és shown' -in::
figufe 4, This means that the maximum adverse external impacts
will - be in-the channel area, and since the'fish migrate near the
surféce(approximatelylgO feed théy would be expéééd to the maximum
imbact when there is a rising jet with river ambient over 39° F,
is, most of the migration.peridd. Whether fish are attracted by

the /J\T and detoured from their normal migrations,'or blocked by

'repdllng effect of chemicals, the effect will be greatest in .

the upper part of the channel water where they migrate.

Synergistic Effects

This is a field where virtually no work has been reported

in.relation to the environmental impacts of the Indian Point plants.

One Cannot assume, that any of the factors such as temperature or

" various chemicals work alone, that each can be looked at singly.

They have to be examined together to seé if‘syﬁergism is present;
ror example,'the effects of toxicants may become pronounced at high
temperatures or lower oxygenvconcentratibns,,one chemical may
increase the toxicity of another.. Insofar as’ adverse effects

on the critical functions of Hudson River fish are concerhed, we

can expect synergism to compound them.

Trophic Effects

Hudson fish have a variety of diets but each depends on some
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‘ level or part of a complex food chain, or web. The basis of most

.

of the fodd web is phytoﬁiankton converted by zooplankton. These
planktohxforms are subject to internal énd external adVerse effects

of the Indién_Point ﬁlants; They‘will be entrained with tﬂe

cooling water and subject to damage from pressure éhanges, temperature
increase, changes in gas concentrations (oxygen, pitrbgen, carbon

dioxide, etc.) turbulence, mechanical shock as they are impinged

vagginst pipes and chambers within the cooling system,'and the effects

: i 4 -
of ¢hemical releases. The damage may result in immedlate death or
in extended adverse neufologic or physiologic effects. A high pro-

portion of many species will be killed outright during summer when

the maximum adverse effects are present and synergy 1s at its highest.

Unfortunately, the loss will be greatest for dertain zooplankton

species that make up the primary.diets of juvenile striped bass,

St

white perch, and other Hudson Rf;er’fish. These zooplankton have
a long generative interval, ?.reproducingionly“2 or 3 eycles ;. o3
per yeér. These include the major items in stribéa'ﬁass and white
perch juvenile diets: Gammarus and Neomysis, bncé killed, the re- .
plécement of these spécies requires bbnsiderable time; it is not
virtually instantaneous as it is for smaller, simpler p1ankton forms.
Liké the planktonic fish larvae; these zobplankton are moved
back and forth with the tides; they drift downsfream at theiupper
levels anéﬁgécirculated back upstream in fhe lower levels by den-~
sity-induced currents so that they pass repeatedly by the Indian

Point and so - are-<repeatedly subject to death with the plant and to

other adverse internal and external effects. The damage to. the

‘ food supply is greatest in the varm season, when the fish are in




' their larval and early juveni.j.é stages and must feed heavily on

zooplankton.

Review of Effects on Critical Functions

We have seen that operation of Indian Point Plants No.l & 2

with once-through cooling will have adverse impacts on each of the

critical functions of Hudson fish. Only the most stringent controls

on, these plants can prevent extensive damage to:thé fishAand to the
Hudson and coastal fiéﬁeries Below,~I havé summarized these
effectb/ggénﬁllls of fish on the screens or within the planL'

cooling systems:

| Breeding. The Hﬁdson, from Haverstraw Bay nbrthgis the breeding

area for many species of diadromous and resident fish. The Indian

A

Point plants are located in such a way as to do significant damage
, RN

Y

. to breeding activities of the majority of these species.

Culture of Young. The Indian Point plant is located in the

nursery'areas of many of the important Hudson species, including

striped bass, where its maximum adverse impacts are operant.

Feeding. Many épecies of the Hudson are anadromous and do theilr
‘heavy feeding in oceanic areas, thus the'Indian Point plants would

_not interfere with adult feeding. However, important feeding

afeas of the larval and juvenile stages are located in thé‘vicinity>
of Indian Point whefe adverse impacts ﬁould be bperant.

~Migration. Most of the important sbecies migrate pést Indian
Poinf as juveniles or adults as they pass to and from feeding areas,

wintereing areas, and nursery areas. Migration occurs in the channel

adjacent to the plant and in its upper layers where the heaviest
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.adverse impacts prevail. Interférence of the migration patterns
to and from‘the-spawning grounds can be ekpected.

Wintering. Mahy important species winter over in high dqﬁcen—
tfation_iﬁ the lower Hudson ~--in fact the Indian Point area is one

of the gréatest wintering areas for fish along the northeast coast.

The Indian Poiht plants are situated so that where they will do

significant damage tofthe wintering- juvenile fish.




- Figure 1.

Seasonal summary of thermal effects on juveni}le fishes,
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Figure 3., Hypothetical (non-scale) diagram of relation
between thermsl and chemical outputs (example:
chlorine) near the water surfece and channel
location (I‘L%“Y]{_’ plume, spring’to fall).,
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Figure 4, Profile of Hudson Estuary at Indian Point
, . showing areas involved with critical functions
. : of Hudson fishes, -
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we have more scientific data concerning their life history

than we have for other species, therefore the striped bass

serves as a good examplevfor the prcbable impact on fish

life which will occur with.operation of Indian Point No. 2,

~as it is now designed, and of other power plants to come.

The anadromous striped bass is the most important,

economically, of the species that spawn in the Hudson and

perhaps the most valuable of all Atlantic fishes. It

supports intense recreational and commercial fisheries.
The recreational fishery provides the highest revenues

i

and also supports'substantial public participation. The most

recent published survey of Atlantic sport fishetéé “ig for

the year 1965 (%9). It shows that;in 1965,613,000 persons

fished for striped bass in the Middle and North Atlantic states

(Maine to Cape Hatteras, N. Carollna) and caught 15, 982 000
striped bass weighing 53,340 000 pounds.. The next in the

series of qulntlennlal surveys - for 1970 - is not yet pub-

":.llshed however, advance figures avallable from the Department

N
3

i of Commerce (31) show that even though sport fishing increased

to 783,000 fisherman, the catch of striped bass declined in

number caught to 14,166,000 fish, although the weight increased

to 73,106,000 pounds. This trend - a catch of fewer fish of

a higher average weight - is diagnostic of a fishery wherein

the product;on of young may have been undermined and which may

be follow1ng the pattern 1nd1cated by the Staff in the Final




~ .

0. |
Environmental Statement. (22, p V-57). ==

" The Department of Commerce (31) estimates the worth of
‘ the ‘strliped'b_ass sport fishery of the North and Middle Atlantic
states at $59,000,000 for 1970. - This is based upon the follow-

ing for the North and Middle Atlantic:

Total value of Salt Water Fishing $417 miilion
Total pounds of ‘Salt Water fish = 514 million

73 million - ' |

Total pounds of Striped Bass Caught

Percentage of Striped Bass to Total 14.2 per cent

it

Value of striped bass (.142 x 417) 59 million

"This value is understated, in my opinion. It calculates

to only 81¢ per pound, the average for all types of salt-water

. " sport fishes. 1In feality, striped-bas.-:s is a highly prized
fish, and fishermen paj considerably more to pursue and capture
them than they do for the bulk of salt water species. . Salﬁ _ %
wateflfishing expert Mark Soéin (40) coﬂclddéséﬁat the minimum

value of striped bass is $2.00 per pound, raising the worth of

B e KA o e —

the sport fishery of the North and Middle Atlantic to a minimum

of $146 million per year.

_ In addition, the commercial fishery for 1970 in the Middle
and North Atlantic (Delaware to Mainé) produced 3,057,000 poﬁnds,
acéording to the Department of Comﬁerce (41) and the fishermen -
received $795,060 for thié catéh. The retail value is a mihimum

. A'of three times this amount, or Vabout'$2,400,00.0. ,

These figures are all the reliable information available




areas. ' _ '

;

on striped bass catches and the only basis for estimating the
worth of the fishery.. To improve the estimate on the sport

fishery for the purpose of this testimony, it is desirable to

. confine the estimates to the area of the coast north of the

Chesapeake Bay. To eliminate the Maryland, Virginia and North

Carolina catches and refine the estimate more nearly to the

-segment of the coast supported substantially by the Hudson

" breeding grounds (22), one may estimate that one half the sport

catch is influenced by the Hudson - the value would then be
about $73 million. Adding the commercial'value for the catch

north of Maryland - $2.4 million ~ the total value of the Hudson-

'Supported striped bass fishery would be roughly $75.4 million

enﬁually.

These fisﬁeries depend exclusively upon riverine—esfuarine‘
5reeding ereas.. Striped bass spawn only in certain river-
estuary systems, never in the open sea. .Thefe'efe no breeding
.riyers north of the Hudson and the hearestvsignlficant ones to
the south are in the Chesapeake Bay, the Delaware being too
polluted to support a significant nursery ground. In tagging
etudies, we have shown that Hudson-bred striped bass furnish

a significaht proportion of the Atlantic Coast striped bass

fishery (5). Safeguarding the breediﬁg of striped bass in the

Hudson is necessary to ensure the future of the species in these

e m o me



Striped Bass Brez2ding

Striped bass breed in the part of the Hudson that extends
north from the Tappan Zee (Z). The heaviest spawning occurs
from the Indian Point sector of the Hudson north to:tﬁe Sauger-

* . S .

ties sector (1). Striped bass spawn once a year and“host

spawning takes place during a month's period, from about

May 15 to June 15; the peak occurs in late May'and early June (i).

The eggs are released‘free into the water. They afe
semi—buoyanf and drift with the flow of the tides. The eggs
hatch out in about 2 days releasing yolk-sac larvae into theA
water at a‘size of about 1/10th inch (3 mm) (1l). The yolk-sac

larvae are planktonic; that is, they drift passively with the

water flow. Within two weeks they. grow to .25 to .30 inches

(6 or 7 mm), absorb the yolk-sac (g), and then begin to feed

on zooplankton (small plankfonic life) pgrforming diurnal

ﬁigrations in pursuit of the blankters. At tﬁisxpoint, they

are in the post larval éﬁage during which they remain planktonic.

Six or seven weeks after hatching they reach i inch (38 mm)

or slightly more (1) and transform to the juvenile stage. . In

this stage fhey take on a more typical striped bass appearance.
From various studies of striped bass dne can deduce

the following pattern for the next 2.br 3 months of juvenile

life. They apparently lead a somewhat pelagic life foraging

Loy

*  Throughout this testimony the Hudson River sectors referred
to are those used by Carlson-McCann. (1).

——
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at various depths. Their diet éxpands tg include bottom life,
éuch as amphipod crustaceans. At an age of 4 to 5 months

. | . after.hatchirig, when they have reached an average sizlé'ﬁof 3 to
3-1/2 inches ih leﬁgth, they may-bevconsidered more bottom
oriented than peIagic, except in theiwinter,when they appear

to remain at mid-water in a somewhat comatose state (L, 6, l,'4).

Adverse Impact on Striped Bass

In this first year of life, each brood of striped bass
is exposed to a predictable risk from the power plants that
draw water from the Hudson for the cooling of their.steam cén—
densers. During the first few months the.larvae and young fish
are entrained with the Water pumped into the plants, during
_entrainment ‘they are subject to lethal conditions of'thermal
impact, mechanical damage, exposure to toxic chemicals, pressure
changes and other possible effects such as rédu;?ion of dis-
soived oxygen. Dufing their third and fourth months the gtriped
bass gradually becsme‘large enough to be stopped by the 3/8"

mesh screens (l). Those that are impinged on the mesh suffocate

and die. -

~In order to predict the effect upon the‘striped bass
population of any one of the power plants that draw cooling Qater'
from the Hudson breeding areas, it is neceésary to consider
Athe.risk.to each one of the stages in the cycle of the species’
first year of life. I have'made an analysis of the‘riék tomt
striped bass, using data furnished by Con Edison and other




fulness of the data at hand, the énalysis includes a number of

relevant data. Because of limitations on the extent and’ use-

approximations, based upon interpretive'judgmeﬁts. 'Ceftainly
it.wiil‘ﬁenéfié from\fefiﬁement whenever in the futuréléhe data
become available to make this possible. For now, the analy-
sis provides a needed comprehensiﬁe view of the potenﬁial
effects of the‘Indian Point poWer plants on striped bass pop-

vlations of the Hudson.




The Indian Point plantsvaré located so as to have

a maximum potential adverse effect on the striped bass

|
ANALYSIS OF REMOVALS '

pdpulations. This can be seen in Figure 1 which shows the
location of various electrical generating plants and the
distribution of young striped bass throughout the Hudson.
Specifically, the Indian Point plants are situated in
areas of maximum density of ali three phases. of young
striped bass: eggs, larvae, and juveniles. Also they are
situated so as to intercept a subsgantial proportion 6f
larvae and juveniles as they move to the nursery areas.
This analysis is concerned with'potential damage
fo fhe first year class'populations of the striped bass . | ‘ - |
by depletion and death caused by Indian Point Units No. 1
and 2. I have attempted to estimaté tﬁe p&tential damage
at’eéch major life stage; first, in terms of the “actual
number that would be expoéed to death at Indian Point and,
Seéond, in terms of the proportion of the totai.bopulation'

affected during each life stage.

Derivation of Population Estimates

In'making this andlysis_it was necessary first to
construct a relevant model of the survival or population

curve for a typical year's brood of striped bass so that

the population size could be estimated ‘at any point in

the year. The baséline data used were those for striped:
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bass generated in 1966 and 1967 as reported in the "Hudson
River Fishery'Investigations 1965-1968" by Frank T. Carlson

and James A. McCann (1).* The Carlscon-McCann data vary

"widely in their suitability for guantitative anaiysis, but

they p;ovide the only oppb:ﬁunity ﬁo make some baselihe
appfoxiﬁations of'étriped Eass pdpulations in the vari§us

early -life stages. I wasbguided in derivation of the population
model by‘stﬁdieévof Pearcy (2) on the survival of winter
flounder in the esﬁuary of the Mystic River, Connecticut.

The approximate population curve for young striﬁed bass
in the Hudsoh‘estuary is shown in Figure 2A. Basepoints for
fitting the Hudson population model were estimates of the
average mid-point population for each stage derived from the
Carlson-McCann data for 1966 and 1967 (L). in these two years
sampling of _young striped bass was conducted throughouftmost

ofgthe estuary and tidal fresh waters of the Hudson using

" methods designed to be guantitative (1). The curve follows. -

Peé;cy's description "...a conéave form of dgcfééé&ng-mo;tality
rates with age." (2 , p. 31). |

fhe steep rate of,pupulatibn reduction aﬁvthéi§oungestz
stéées is due to a very high mortality during the first few
weeks of life. This is typical of esﬁuarine species that spawn
great magsses of éggs each year; For-instancé, a female striped

ba$s aged five years and weighing 8 pounds, sheds a half mil-

lion eggs (3).

* 1968 data were used to aid in interpreting the baseline data.
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Estimates were made for Various stages throughout the
first year of llfe of thékgtriped bass. The stages were .chosen
partly on the basis of natural life history factors and partly

on the basis of sampling methodology and effectiveness. Al-

'though absolute numbers are as *qned ﬁo?the population curve,

they must be con51derea L€JathO ‘values because the sampllnc

7

errors are believed to have the effect of minimizing the population

size; i.e., the apparent population would be less than the actual

_ population..

Stage I - Eqggs

The distribution and characteristics bfAstriped bass eggs

are such that quantitative sampling of them is vefy difficult (1).

“Their 1ife is short, hatching out of the egg occurs about two

days éfter spawning. They have a slight negative buoyancy and
tend to remain near the bottom where they‘avoid capture by con-
ventional plankton sampling equipmenﬁ. | |

One can estimate a standiﬁg crop Qf éggs’ﬁorﬂthe Hudson
estﬁary from the Carlson-McCann l966—i967 sampling and, by ad-
jUSLlnG for the period of an average generatlon, one can estnmate
the tota] productlon of the estuary. Thls der1vatlon, shown 1n
Table 1, results in an estlmace of 1.3 billion at the median
point or half-life of the egg. Whatever sampling incompleteness
éxisted in the Carlson-McCann study would tend to make this a
ﬁinimum estimate. It appears that there may have been serious

deficiencies in the sampling techniques. For example, in 1967

such fine mesh was used that ﬁhe plankton nets clogged up and




U TABLE 1 -

‘An Estimate of Average Annual Lg;
and 19067. '

Produccion of Striped Bass

Average

in the Hudsofh Estuary, 1966

Production of

Y
;

River '« Leneth Cubic TFegt ~ Average Average Numberx 1ot
EzZior' ofng ' of Water Number of Standing Crop Number Generations Fertjilized
i River Striped for of days Eggs
Sectort (in billions) ©Bass Lggs Season of o

Per 1000 Spawning . . '

Cubic Feet (in millions) (in millions)
Coxsackie 22.5 4.15 0.30 1.2 10 5 6

| Y

Saugerties 19.3 7.17: 1.30 9.3 34 17 1581
Kingston 10.2. 6.50 0.51 3.3 28 14 44
liyde Park 11.3 7.10 1.86 13.2 34 17 225
Marlboro 12.2 8.20 1.80 14.8 28 14 207
Cronwall 11.8 9.64 1.40° 13.5 48 24 224
Peekskill 11.0. 9.00 2.87 25.8 264, 1.2 310
Croton 20.0 23.35 0.18 4.2 20 10 42
btal ' 85. 3 1,318

1. "From Tablé-Zl, Carlson-McCann (1).
2. Cross—-Section from Table 21, Carlson-McCann (i),times length of sector.

3. Weekly abundance from Table 21, Carlson-McCann (1) average for 1966 and 1967.

4. From Carlson-McCann (1) Appendix 2-1, 3-1.

4

6. Standing crop times number of generations. .

v

Y

' : xgle num.:, indicating confidence level ’data.

5. Number of days spawning divided by 2 (average length of embryonic life).

Figures are-rounded: to neareést
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failed to pass sufficient water through to collect eggs

‘.; efficie‘ntly (1 , p. 12) ’_f}qe average catch of eggs in 1967

waé 1/5 of fhat in 1%66 (On46vcbmpaxed to 2.08 pér 1000 cu.ft.)
for the who}e Hudson.  At the Peekgkill Sector (ﬁsed to re-
present'Indiah'Pgiqf)'theléiffergncévwas faf.greéter: the 1967
average catch was only 1/16 of that for 1966 (0.34 compared to
5.39 per 1000 cu. ft.). If the population of eggs for the
wholé river was éstimated from the’1966 data alone it would be
over 2 billion. | .

Alternately, one can estimate the egg crop from Carléon—
MéCann's 1968 data. In the 1968 data Carlson-McCann give pfe—
dictions:df a daily withdrawai of 463,000 planktonicleggé by
the proposed Storm King plant for an eleven week period, or a
seasonal total of 35.6 million,* Carlson—MéCann estimated this
to be 0.6% of the ferfilized planktonic eggs produced, and thus
the total produced in 1968 would be about 6 billion. However,
‘a basic error in the procedures used by CarlééprcCann**_led to
an’underestimate'df the percentage (0.6%) whicﬁ caused an over-
ésﬁimate of the total produced. Therefore, in my opinidn, 6
billion, based on the Carlson-McCann samplipg, is an overestiﬁaté.

.Account must also be taken of ﬁhe fact that the total number

of eggs initially spawned is expected to be much greater than the

*S1ide rule accuracy throughout this testimony.

‘ **The tidal influence was not considered. Since the organisms do
not pass the plant once but are carried back and forth past it a
number of times, this resulted in underestimating the time of ex-
posure of eggs and larvae to pumping by the plant.

‘ - T T -
. . "
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number of fertilized eggs‘produced because a substantial pro-
portion is nof successfully:feftilized and these sink to the
bottom and die. | l
‘Possible sources Qfeefror notwithstanding, I coﬁsider the
estimate of l;3'billion_viable fertilized eggs to.be:as good as

is now possible and necessary for deriving a population estimate,

Stage II - Early Larvae
The early larvae stage extends from the hatchinq of the
egg until the yoik is absorbed and the larvae begin to feed on

zooplankton. During this interval the larvae grow from an aver-

f age of 3.1 mm in total length at hatching to about 6 mm at the

time of yolk absorption (1, 6).
The adequacy and uniformity of the Carlson-McCann larval
fish data are affected by sémpling deficiencies and by gear

chaﬁges during the course of the three-year program, 1966-1968.

' Névertheless, these are the best data available for estimating

larval populatlons

{l’ Because the lengths of larvae saméled are not glven by
Carlson-McCann for 1966-1967, the base years for derivation of thes
populatlon curve, the ‘stage or development for the larvae that
were caught is not apparent.A However, comparlson.of the 1966-1967
data (1, figures 7 & 8) with the 1968 data (1, figure 9) ard éx-
amination of the lengths of larvae teken in 1968 (1, table 1)
iﬁdicate that the method and the nets used in much of the i966—
1967 plankton sampling were such that the catch was preponderately
éf the smaller'yolk larvae. The 1968 data indicaﬁelthat the ™.

larvae caught would range from 3-7 mm and average between 5 and

6 mm in the time of greatest larval ‘occurence, May 20-June 15,




- (1, figure 9, table 1).
." R In June 6f 1966 the early larvae were undersampled,
apparently because the mesh was bversized_(l, p. 12). Féllowing
this a standard .012 X .G?C in. mesh was used until July 1967,
i . _when larger méshes were used rin oxde_,r_ to lower water resistance
| and to take the larger post larvae more efficiently (L, p. 125.
This lasﬁ-change appears to have succeeded (although iengths are
not given). Thé average of the two years (1966 & 1967) may be
used as an acceptable approximation of ghe average density of
larvae in the Hudson during the period of their early exiétance.
But the sampiing in these two yéars is in no way representaﬁive
of the density of the later larvae which avoid capture because
they escape small mesh piankton nets.
| To make an estimate of the average population of early
‘ larvae produced in the Hudson in 1966-1967, I found it necessary
to estimate the number produced in the estuary durihg each week
of the breeding season. This was accompiished by estimating
the proportion of.each.week's.standing crop bf_éégly larvae that
was produced in that week and recruited to the existing population.
The standing crop for each week for each sector was caif
culated from the»data in Carlson-McCann (;, épp. 2-2, 3-2) and a
total wés drawn for the entire Hudson for each week of the larval
recruitment season in 1966 and 1967, i.e., the period when new
yolk larvae are added to the populatibn'from breeding activitiés.

The recruitment season extends from the first significant occurence

‘_ of yolk larvae in the samples in mid-May until one week afte'"f'_t}}eA

¢ e temer ot = -y e . v
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' . last signific_ént occurgnce- of young yolk larvae 1in mid-June.
Thé first occurence for 1965 and 1967 is the time of,the initial
catch of larvae in eéchxyear (week of‘May 15 in 1966; May 14 in
. 1967) . _Est.i'm;ating the Lllm’—" ofAJ..a.st occurence 1is moré difficult.
Significant spawﬁing ended in thé two years during the wéeks of
June 5-11 and June 4-10. Therefore, significant additions of
yolk larvae should end two weeks later because the yolk stage,
3—6‘mm, lasts for no more than 2 weeks. Therefore, the last
week of larval recruitment should be June 19-26 and June 18-25
in the two yéars. This cannot be directly substantiated in the
1966 and 1967 catches because larval sizes‘are not given, bhut
the 1968 data for Cornwall (l, table 1) show that the average
size of larvae (gear 1, mesh 2) bégins to increase from mid to
‘ late June and often exceeds 8 mm. (.32 inches) by June 23-29.
This indirectly confirms the choice of June 19-26 and June 18-25
as the periods of last significant recruitment of larvae in
1966 and 1967. | B
The estimated average numbers produced and recruited to the
Hudson populétions each week for 1966 and 1967 are given in Table 2.
The total, 112 million,_is plotted in Figure 2 as a base point re-
presenting the population of early larvae at two weeks from hatching,
the median point of the 28-day period of substantial larvae pro-
duction, Jung 1—28.

According to Pearcy's model, the reduction in population

‘ £hat correéponds to a larval length of 8 mm is 43.3 percent,”'dr




The lower Hudson is an arﬁ'of the sea, é long‘tidalb‘
slough running from Troy to the Atlantic Ocean. In the
. last 60 ,mil'es._, from N_ewbux;g}‘u to the sea, ri_;\zer wa}ter mixes
with ocean water in gradually increasing proportions. " This
is the rich part of the Hudson, -the estuarine sector. If is
a productive breeding area for fisﬁes, not only for resident
species like.white perch but also for'migratory oceanic species
‘like stfiped bass,‘shad, and herring. The oceanic fishes are
anédromous épecies, meaning‘that'the adults come.up the Hudson
to spaWn and aftor spawniug, return to the sea. The young
g?ow up in the Hudsou; when Ehey are safely through early life,
they migrate to the sea, leaving the_sanctuary of the Hudson
‘_k | to ..spread out onto ceastal fishi)n;gi grounds. |
It is unfortunate‘that Cou Edison has chosen the Indiau
Point area to locate a number of nuclear.power plants because
this site is in the middle of thé breeding and ﬁursery zones

* . .
for the Hudson striped bass (4) Many other species also breed

in this same area. The plants are destructive to the young
stages of these fish and endanger the continuance of the en-

tire fishery served by the Hudson. The plants pose a general

ecological threat to the immediate areas where they are located.

[

T R T T

Striped Bass Fiéhe:y o

’ : Striped _ba'ss are the most important Hudson fish and o 4
. ‘ * Throughout this testimony' references in parenthesis are to
' the numbered list of references provided at the end of. the

testimony.




" HBLE 7

Week

average for 1966-1967)

Week of

and Recruite

L1
(i

2 The Number of Striped Base Early . Larvae Produced Each

the lHudson Estuary (population

od " Standing Crop, Number Remaining Number of
Plo‘?CLlon Numbev Larvae from Previous New Recruit
L of 1 in Hudson*® Weeks' Recruit- Produced in
arvae , ments VWeek
(in millions) (in million
May 5 - 21 0.1 0.1
May 22 - 28 2.4 2.3
May 29 - June b 7.7 2. 5.8
June 5 - 11 37.6 4, ©32.9.
June 12 ~ 18 80.1 23, '56.2
June 19 - 25 63.2 49! 14.8
TOTAL 112.1

1. 1In 1966; one day earlier for.each week in 1967.

2. Calculated by multiplying the average density- of larvae for

each week, for each sector,

(1, Appendix 2,3) by

of water in the sector (ftable 1, Col. 2).

the volume

3. . Calculated by assuming a reduction to 2/3 in the first week

following recruitment,

the third
(1) ).

to 1/3 in the second,
(from net escapement and changes in distribution

to nil in
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62.5 million remaining of 112 million, at an age of about 3 weeks

. (see figure 2B). This value is used as a baseline point in

fitting the population curve.

. Stage III - Later larvae and pre-juveniles

This stage éxtends from the end of the yblk stage'through
the larval and pre-juvenilé¢ stages during which the striped bass’
develops the essential features of thé adult form and ceases
its plaﬁktonic existence. The endpoint sf this stage is reached
at the size of 1 1/2 inches which corresponds to an age of 10 1/2
weeks (figuré 2B). During most of this period the fish are
difficult to sample, being large enoﬁgh to escape capturg'by the
blankton nets and not large endugh.nor distributed so as to be
céptured efficiently by the trawls used by Carlson-McCann. In
1968, when sampling was confined to the Cornwall sector, more
intensive development of samplingAgear was conducted and a pro-
gression of mesh sizes was used throughout the season (1, table 1).
These results show more accurétely the naturai fé£e of decline.
in population and are useful in estimating fhe density of the
later larvae and pre—ju§enile fish (1, App; 4) based on the

density of the early larvae.

At Cornwall inrl968 the peak of abundance of yolk larvae

was 12.19 per 1,000 cubic feet during‘the week of June 9-15

"(average size of fish was 5 - 6 mm) . By the week of June 30-

July 6 catches reached a low of 0.37 per 1000 cubic feet, apparent—

ly because the larvae drifted out of the sampling area. Théﬁ'in‘




£heiWeek of July 7—13'abundance'increased nearly~fivefold to
1.74 per 1000 cubic feet'(average'size'of fish was 11 mmX;. It
. “is likely thaE this represents Lhr mea’sure 'of_th.ei"r true abunéance
in the Hudson; the increase may hkave been caused by the penetration
of the salt front up the.estuary;to Cornwall; bringing the later
larvae and pre-juvenile fish with iﬁ. In any event, between
June 9-15 and July 7-13 there was a declihe from 12.1% to 1.74
fish per 1000 cubic feet, a feductign of 85.7% in the four weeks
following the peak of yolk density. There was a further re-
duction to 1.08 fish per 1000 cubic feet, or 91.1%, in fhe course
of the next week, Julyll4*20.
If the 1966-1967 population of 112 million-is reduced by
‘ these amounts, the populatio-n size remaining at the end of the
6th and 7th weeks féllowing hatching is 16.0 and 10.0 million.
- These points are used in deriving the population curve (Figure

2A) .

K

Stage IV - Early juveniles

The juvenile stage hegins at'the time the striped bass
ceases its planktonic mode, becomes pelagic and finally bottom
oriented at about 1 1/2 inéhes (38 mm) in length and extends through-
out the first year of life. It appears that the early juvenile
stage is a period of fast growth and within the 28 days of this .
stage (AﬁgUst 13-Sept 9) the yung stripers will almost double

. their length, from 1 1/2 to nearly 3 inches (38-76 mm) as reflected

in Figure 2B. (l, table 24).




The Cornwall sector is, the only one with reliable data .

for this life stage and T have estimated the population for the
. ~ whole Hudson .from this‘ gector. The population of pelagic early

juveniles can be estimated From wampling in 1967 at the Cornwall

sector (1, table 16) with bottom and surface trawls. The average

density of early juveniles in the Cornwall sector is 0.60 per

-~

1000 cu. ft. of water, as computed in Tablé 3. Since there are’
'9.64 billion cu. ft. of waterkin_the sector, there is an esti-
mated average population of about 0.6 million early juveniles at
Cornwall in the summer period.
The data for 1966 are less complete but an average catch
" of 13.5 fish per bottom tréwl tow in 1966 (1L, table 15) compares
’ : closely enough to the 12.2 per hottom tow in 1967 to indicate
that the 1967 data represents an acceptable average for both years.
I have used for reference the 1968 sampling data for bottom
+trawls (l, table li). I have-assumed that tﬁé’di;tribution of
young throughout the Hudson in 1966-1967 was genefally similar
to that of 1968. From Table 4 it can be seen that the population
of juveniles in the Cornwall.secto: was about 25 percent of the
wHole Hudsén in 1968 based on the bottom trawl sampling; Theré—
fore, on the assumption that the same prOpoftionaEe distribuﬁion
applies to 1966-1967, the population éf early juveniles would be

about 2.4 million for the whole Hudson. This point is used in

‘ deriving the population curve and is plotted at 16 weeks, the.

median point of the interval 11 1/2-20 1/2 weeks from hatching

. (Figure 2A). ' — .




. WEEK

"Bottom Trawl,
- Number per tow

Surface T
Number pe

TABLE 3 -~ Striped Bass Catch in Trawls at Cornwall, 1967

rawl;
r tow

cubic feet

Aug. 13 - 19 15.4 1.3
‘Aug. 20 - 26 8.3 2.8
Aug. 27 - Sept. 2 15.7 133.8
Sept. = 3 - 9 7.0 - 0.5
Sept. 10 - 16 28.0 0.8
Sept. 16 - 23 1.9 0.3
Sept. 24 - 31 3.5 0.0
“Oct. 1 - 7 1.4 \ 2.2
oct. g - 14 28.7 0.7
TOTAL 109.9 142.4
AVG. per tow 12.2 15.8
EST. Amount of
Water Sampled
Per Tow (in
-thousands of
- cubic feet) 300.0 200.0
AVG. Number
per 1000 o _
.041 .079

AVG. for both
gears

.060

Source: 1, Table 16




o TABLE 4 - Computation of the Proportion of Early Juveniles at
: " the Cornwall Sector, in Trawl Sampling - 1968.

v‘l" : ‘; .“._  | .i S .o [:D‘

Number of Fish = ¥ of Water Volume ‘Index of -
. . per tow~ ~ * in Hudson at Relative
: : ' -Sector.. . - Y,Abundancez

Saugeftiés ‘ : 0.2 _ _ 9.2 . - 9
Kingston_ ‘_»“i 0.5  ;.-_j g3 ;  "flJ R
Hyde Park - 1.7 . .o e.z o 16

‘Marlboro - 4.2 . '10.5 o b4

Cormyall. ~ 48.5 12.3 597
Peckskill . . 47.4 B & - S 1
Croton-Nyack - 37.4 30,0 . 1120

‘ . .aYonkie ris 8.2

5

9.0 T 2

-_',.,__‘__A | TOTAL . C . RN v ) j. ) - 2402

‘COfnﬁall aé
'a percentage . . : T - S : .
of total. S T 2k .8

1  Source: (1) Table 11 -

2 Fish/toﬁ X percent ‘of water volume at statioh. Figures are
rounded to nearest whole number, indicating confidence level
of data.. - » L ' -




-Stage V - Later juvenlles

I was not able to establlsh the populatlon of later
4juVeni1es from the Carlson~McCann data because sampllng was .
“not conducted in late fall or winter. However; Pearcy

(2, p. 57) 1nd1cated that of the fish which survive to become
juveniles,41 would survive . through ten months of juvenlle life.
-At'this'rate,'75 of the 2 4 mllllon strlped bass populatlon

at the 16th week would surv1ve to the 34th week leav1ng a
populatlon of 1.8 mllllon in mld—February. No othergestlmate :b

is possible with‘the'data‘at hand.

Estimation of Removals’

The;ourpose ofdthls»part of . thoaanaly51c is to estlmate
'the number of strlped bass removed from the - Hudson by Indian
Point Units No. 1 and 2, i.e., the numbers of each stage which
would be.withdrawn from the Hudson along~with the‘condenser_
cooling water and elther killed on the- protectlve screens or
carrled through the screens into the plant where they are exposed
to lethal condltlons. o

For eggs (Stage 1) and early larvae (Stage I1) thls estl—‘
‘mate was made by.s1m91y taLlng the average number of fish per
‘unit 'of"water (1000 cubic ft.) from'blankton'net'data for the
sector 1ep1esent1ng Indlan Point in 1966-1967 (Peeksklll statlonsl

for Lhe bleedlng season and multxplylng 1t by the number of
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units of'water,pumpedbduring the‘season-' This. estimate of the
guantity removed can be expressed as. a percentage of the whole'
populatlon as lt 1s determlned from the populatlon curve (Flgur
). " |

For later larvae and pre juvenlle flSh (Stage III) the com—‘

‘putatlon was SImllar except that the number of flsh per unit of water
Vwas based on the rate of populatlon reductlon from early 1arvae
‘(Stage II) to larval and pre juvenlle flsh (Stage III), per unit

“eof water. For early juvenlle fish (Stage IV) the same general -
procedure was | followed Estlmates of the number of juvenlles

“per unit of water were obtalned from the Car]son—McCann trawl

data for 1967 (l table l6) Only those of prescreenable size

were lncluded the largtr, scrcenable 514es are made up mostly

mei later juvenales (Staqe AV

For later juvenlle flsh (Stage V), estlmates were made
separately for each month, u51ng Con Edlson reports of flSh
kllls for Indian P01nt 1 and maklng sultable adjustments.'

Separate estimates were glven for each of the. ass1gned stages.

| in. the flrst year of llfe of the strlped bass. Taken together,

Lhe estlmates span the period fron spawnlng (oeak about May 29 30)

~and the emergence or early larvae to the end of the flrot year

of life (May 28 of the follOW1ng year) They cover the perlod o

when the spec1es is most vulnerable to the operatlons of power

plants at Indian Point uslng once through coollng‘ Est1mates,

'of the number of fish subject to removal by the plants are made
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for. each stage. The'eggs are treated‘separately The larval

and juvenile stages are. treated sequentlally by stage.- The stage

_assignments are aspfollows:

Life Assigned S Length of - T Medlan

~Stage : Dates Period - ' “Date
1 5/17 - 6/11 “24 1/2 days o 6/1
1T 6/1 - 6/28 28 days - 6/16
III 6/29 - 8/12 . 45 days o - 7/2Y
IV . 8/13 - 9/9 - 28 days’ - 8/27
SV 9/10 -

'5/28 261 days . ©o1/21

Staqe I - Eggs

The egg stage would ‘be the least affected by power plant
'operatlon at’ Indlan P01nt \ Thelr exposule tlme would be brief
'because egqg dep051tlon occurs.over'a long stretch of the Hudson
. . [‘“ab@v‘e' -Ifr;ldlan.w}?@,a_-n:tta»nd b.ecaus,e“,:__,the life of.;,,athe eggs -is only two
fldays. o - e ‘l . R ‘:- : rt S
The Table 1 the average den51ty of eggs. at Lhe ‘Indian P01nt
sector (Peoksklll statlons) for 1966- 1967 was estlmated at an.
average of 2.87 per 1000 cu. ft of water (S 39 and 0.34 per 1000.
cu. ft. in 1966 and 1967) from the Carlson McCann data for a
.Qspawnlng perlodeaveraglng_ 24 1/2 days - 3 weeks in- 1966 and 4
‘ | weeks in 1967 at Peekskill (l"App. 2—9 3-9).. In thlS 3.1/2
.;weeks, 5.45 billion cu;jft of water would be pumood into the
'Indlan Point No. l and 2 p]ants at a planned late of l 357 000 -
'gallons per minute (8 P. 2 3.2~ 3) Consequently, the removal
' ‘ | by the. plant operatlons would be 15.6 mllllon eggs per year: ~based

on the average density for_the_l966‘and-l967 spawnings.

IR . 20
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Stage II - Early'larvae

.

The estimates of removal of early larvae (stage II) mere
made following the same general.procedure as outlined for eggs.

ThlS stage is comprlced of young larvae taken in the plankton- f‘

‘-nets, whlch appear, ‘because of the nature or the samollng, to be

mostly yolk larvae. One cannot be more specrflc bocause Callson—

McCann glve no size data: for larvae sampled in 1966 and 1967

vHowever, the .size data are glven for Cornwall sampllng in 3968

(1, table -1Y Wthh 1nd1catD that the larvae catch was madc up

of yolk larvae (averaglng 5 -7 mm) and some small post- 1arvae’

'(averaglng 8-9 mm) through to the end of June when the larvae:

become very scarce. .The larvae then reappear 1nvgreater abundance

Catoa larger smze (about 12 mm) in Ju]y ~ The same scarcity“and_i

“TeappearanCe shows “ih the 1967 data' - Peekskill but mot in the
6

itsﬁefficiency for catching larger'larvae)' :I have'used.thiS‘

low point 'in abundance to mark the end of the early larvae phasev

(stage II). ThlS seemed appropriate because spawnlng terminates
in. mid-June so there can be no further_addltlonsvoijolk larvae,
because there is ‘a temporary diminution at this point, and be-

cause_the_l966'sampling.failed'to'take_significant‘numbers of

'larvae past thls point. -Thus I have_used,theﬁperiod'from firstb
appearance of larvae (June l).at'Peekskill to the temporary low
-p01nt (June 28th) for the perlod of removal by the plants at

"Indlan Point of the early larvae, those effectlvely sampled by the
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plankton nets 1n 1966 1967

In thls 28~ day perlod the . average den51ty of the early

'-larvae can be deduced to be 0 92 per lOOO cu. ft of water
from the Carlson-McCann data, as shown in Table 5 © Since the-

. Indlan Point l and 2 plants would pump 6 2 billion cu. ft of

water‘ln the 28 days, there- would be 5. 7 mllllon larvae re-=

'smoved by the plants in one season, or 5 l of,the medran popula—

vtlon of 112 mllllon

r“Staqe III - Later larvae and pre- juvenlles

The later larvae’ and pre—juvenxle ~stage begins during

La sampllng hlatus 'in the Car]son—McCann data. The perlod in-

volved is 45 days, 1nclud1ng ‘weeks 5 to 10 l/? (June: 29 - August

12) ‘as previously mentloned In order to estlmate the densxtles

d.of.the later larvae and'pre—juvenile"fishf(Stage III)’that would

Abe subject to removal by Indlan Point Unlts No._l and 2 durlng

thlsrperlod, I have used the populatlon curve (Flgure 2A) to
estimate'the surv1val denszty'at the mld—pOInt of the perlod,_

7 3/4*weeks. "The medlan populatlon of early larvae (llZ mllllon)

acorresponds to the time of peak dens1ty of larvae at Peeksklll

in mid-June --2.36 and 1.51 per 1000 cu. ft for 1966 and 1967

(1, App. 2-9, 349l or an-average of 1.93 per 1000 cu ‘ft. The ..

,survival-indicated'at week 7 3/4 is 8.5%'correSponding_to a

_den51ty of 0.16 flSh per 1000 cu. ft. of water.

The Indlan Point No. l and 2 plants would pump 10.0 billlon.

cu. ft. in the 45 days of the period removing'l{é million laxrvae.
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. . 'vThi's is 16.7% of the 9.5 million population at the 7 3/4 iweek
_medlan. N o | | | o
' o Durlng thlS perlod the fish grow from less than, 0.5 1nch
| | (6 mm) to about 1 3/4 inches (45" mm) Near the end of the perleu
a small proportlon are large enough to be caught on the. 1ntake

screens. - They die there but are prevented from enterlng the plant

(1, table 24) . These frsh are not treated separately.




o , Table 5 - Calculatlon of Average Larvae Densities for June ‘1 -..
‘ - June 28 from Plankton Net Samples 1966 1967

:'Sampilng o  v£ .. Average of Larvae Densities
Week _ ST Number per 1000 cubic feet

" May 28 - June 3 S 06

~June 4 = 10 ' I .44

June 11 - 17 - o - ' 1.77

‘ ~ ' June 18 - 24 : 1.20

June 25 - July 1 ~ L .40

.Weighted Average ' : : S .92
Source:l, appcndlx 2-9, 3-9

1 For 1967; 1966 is one day later each week.

2 Average of weekly averages for 1966 and 1967

‘37 'Based on 3 days of week 1, 7 days each of weeks 2 4, and.
4 days week 5.



Stage v - Earlv ]uvenlles o “_ f e

The early juvenlle stage is a551gned to a perlod of 28
‘. v- days, from August“ 13 - September 9. 'T‘hls is a perlod of fast
| | growth (Flgure 2B) durlng Wthh the juvenlles 1ncrease from i
about -1 3/4" (45 mm) to about 3 lnches (76 mm), a size large |
enough for nearly all to be impinged on the'1ntake screens
d(l, table 24)., The juvenlles become less pelaglc at this tlme
and more bottom orlented ThlS stage, then,'carrles them thlough
the tran51tlon from mostly pre acreenable to fully screenable
and from a more pelaglc life to a more bottom. orlented llfe;
lIt 1s assumed that once they abandon the pelaglc 11fe habit -
they are no longer unlformly dlstrlbuted through the water and
‘ - ‘,sub]ect to.. smlple entralnment in the plant coollng water. There-
| ‘fore, over this perlod T have reduced entralnment from neal]y
e o .50% totnll as well as their paasablllty by the intake screens
(1, table 24).
| Estimates of'the number of early juvenilea (Stage IV5
subject to removal can be made from the quantltatlve trawl
~sampling conducted in 1967 the weekly results are. llcted in
_Tabie 3. Follow1ng the data and the procedure developed in
Table 3, but for only the four: weeks from August 13 to September 3
we find an average den51ty of 0.11 fish per lOOO cu.mft. of -
water. This is an even hlgher density than later larvae and pre-

‘‘‘‘‘

week, particularly by the surface»trawl. Nevertheless, the data
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are presented as valld.by Carlson McCann and since one can.only
‘ | fv.assume that chance varlatlon is thc cause, I have no reason to
__dlscard ‘this one hloh estlmate in, draw1ng a monthly averaée.
AHowever, it does make a week by weck analy51s unreasonable
The ‘total of water w1thdrawn by Indlan P01nt Units 1 and 2
in the 28 ~day perlod is 6. 2 bllllon gallons The total number
'7b;of fish in thlS amount of water would be 0.68 mllllon (O ll X
6.2 x lO / lO ) The change from pelagic. to bottom orlented
- mode is reflected in-a llnear reduction: from full vulnerablllty.
to removal by entrainment on the flrst day, to nll on- the last
'.day.“ The average WOuld be 509 lresult;ng in a total for the |
- 28-day period of 0. 34 mllllon The, s.i.Z'e:Aof'thev.‘fish results
xln 77 5° belng screened at the 1ntake (average for the weeks
'August 11 - September 7 l table 24) ‘ Redu01ng the 0.34 mllllon :
by 77.5% leaves a - total of O 077 mllllon subject to w1thd1awal
' into the‘plant. | C |
uIn addition, from the. data in Table 6 1t can. be estlmated
o that in the 28- day perlod (August 13 - September 9), a total

of203 000 flSh of all spec1es would be 1mp1nged on the screens.

If 5% of these were strlped bass than 0. OlO mllllon of the
'}jspec1es would be 1mplnged . Added to the 0.077 mllllon above,
the total for the perlod becomes '0.087 million -- 2.5% of 3.5

mllllon, he average relatlve populatlon for the perlod
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.‘. ' Stage V - Later juveniles =~ -~ . . - :

- This stage comprises the remainder of the first year of

life of the striped.bass_fdliowing hatchind, 261 days from
'September lOth-to'ﬁay 28thf' The fish are aseumed to be bottOm
orlented nektOnic,dandffully“sCreenable. Their‘vulherabilitf
to eradlcatlon by - the plants is affected by behav1oral charac*
_terlstlcs, most of which are, presently, qulte unpred1Ctable.
The number of strlped bass that-wouldtbe kllled~on the.
screens by Indlan P01nt Unlts l and 2 can be progected from-.
'the records of flsh kllls at Indlan Point No. l that are avall— _
v'able frcm 1965 to 1972 (8, App. S, and stipulatlon to this
-Hearing,.october-éo, 1972} 45).t These records are not con-
t;hggﬁs'OVer the‘7 years,inor are they complete fOr-the intex-
;Qaiegof'samplfnd. They appear-tO'shOWftrendsrof chaﬁgelinlh |
:the}aatural abundance orzﬁulnerabiiityvof tﬁe species.whfch
"comprisejthe_screen kill over thefyears, and reflect*variaticns.
in the seasonal pattern of occurence. In additicn, there‘were
-a‘number of changes in the plant whlch may" havc affected screen
'klll patterns_and a number of uncertalntles_and changes in the
‘prOCedure.fcr countfng the fish killedion the screens. 'For
thése reasons it has been dlfflcult to find a basis to use’ the
Indran.P01nt NQ 1 screen klll experzence to predlct the effccts
of Indian Point No; 2 on a once—through coollng ba51s.' Forf o
1tunately there is an unbroxen 12-month period during which
fish counts were made in each month -- Aprll 1966 to March 1967 -
‘which coincides most_closelyaw1th-the perlod durlng whlch the
-larval and early juveniie-data were available from Carlson and

McCann (1) for our analysis of stages I to IV.




Pable 6 Dogtloation ol averadgd dally and nonciuiy gereaen Kitdi:h:s Lo andian Poinhlt Units Nos. L and £

for all _species oombmnod and for ;tlip\d ba (baaud on 1966 and 1967 .data).
Unit No. 1 - .. .} Units Nos. 1l & 2 g All_Species' - .Striped Bass
kill/day - all Y1 kill/day -'all 0y kill per, . b kill per
S ‘species (in .-/ | <pecies (1n, : o month (in ronth (in
Month N thousands of F:Lsh) ' thousands. of fish) thousands of flsh) thousands of fish
January . - 7.2 T ' 54.0 S 1670 : 84
February 4.3 - L. . 32.2 LR : 900 : ' 45
March 4.4 33.0 - 1020 : o 51 -
- BApril 0.5 3.8 120 : ' 6
May . 0.7 5.2 160 : A R 8
June 0.6 4.5 140 o ' 7
July 1.6 12.0 370 . o184
- August 1.0 7.5 230 o - 127
t September 0.9 6.8 204 : -7 10
! October 1.3 9.8 300 o o 15
November 1.4 10:.8 310 . : - 16
December 4.6 - 34.5 1070 5 o 54
N X e Sl o 6494 : - 326
T 0 T A L S ¢ . . « e e ' '

-

2

Souroe:.‘ReferenCe'gg'

Unit No. 1 kills x 7.5 Derivation: 0.25 (mlssed p=rlods) + 0.25 (missed fish) + 1. 0
(.P. 1) = 1.50 x 5 (adjustment from I.P. 1 to I. P 2 screen kill level = 7 5

All species x .05. Derivation: There is no data for 1966-67 so.an approximation was made based upon
data for other years. The various estimates of striped bass kill range from: .0l-.13 of total species
kill, We chose a flgure of .05 as representatlve"of the average case. A figure of .10, representing |
a worst case would increase the kill of striped bass to about 650,000. Example sources are as follows:

Source Period S h:» ~Ratio . (striped bass/all spec1es)
Raytheon (42) Nov 6-Jan ll '69/70 e _ .11
NY DEC (42) ~ Jan ll-Mar 5 '70 o S .10
Mar 6- June 18 70 ' S . .0L
. Cdn Ed (45)' Apr. 70 - . I R .13
CLauer (37Y . Lo 0o .03

‘Con ‘ T47) - .04 o | " - L




fTable 6 Tastimakron of

average dalldly and monthily wereen Rilla Doy dndron Podnt Uniis Nos. Lodid 2
for all spoe:cd pombLnLd and for otrlpﬁd bass (based on 1966 and 1967 .data). '
Unit No. 1 " | Units Nog. L & 2 . All Species ~| .Striped Bass
- kill/day = all g .kllL/day —'all xill per kill per
_ ‘species (in /| species (ln month (in month (in
Month - thousands of flsh) thousands of flsh) " thousands of flsh) thousands of f£ish)
January 7.2 54.0 1670 84
February 4.3 32.2 900 45
March 4.4 - 33.0 . -+ 1020 51
April © 0.5 . 3.8 - ©. 120 6
May 0.7 5.2 160 8
~June 0.6 4.5 140 7",
July 1.6 12.0 370 18, /
. August ' 1.0 7.5 230 121
: September - 0.9 6.8 204 10
October 1.3 9.8 300 - 15
November 1.4 - 10.8 .. 310 S 16
| December 4.6 34.5 1070. - -7 54
i f R XD 6494 326
| - 0T A L S . . . . . - :
L )
Source: Reference 42
2 . . _ : . o ‘ :
Unit No. 1 kills x 7.5 Derivation: 0.25 (missed periods) + 0.25 (missed fish) + 1.0
(Z.P. 1) = 1.50 % 5 (adjustment from I.P. 1 to I,?. 2 screen kill level = 7.5
"All species x .05. Derivation: There is no data for 1966-67 so an approx1matlon was made based upon
data for other years. The various estimates of strlped bass kill range from: .01-.13 of total species

kill, We chose a flgure of .

r

.05 as representative of the average case.
- a worst case would 1ncrease the kill of strlped bass to about 650 000.

A figure of

.10, reoresentlng

Example sources are as follows-

' Ratvo (striped bass/all snecmes)

Source Period A
Raytheon (42) Nov 6- Jan 11 '69/70
NY DE (42) ‘Jan 1I- Mar 5 '70

- Mar 6- June 18 '70

Con Ed (45)
Laver (37Yy

Co§1l"(£1)i.i¢'

Apr..'?O

6]

. L=

.10
.01
.13
.03
o4




It is agreed thét_the_réCQrds ao'nof'rep;eseh£ ;Hé;ﬁ$t§i; ?-
'aaily fish kill, but only parf bf it;'and:that ﬁhéy»undérétate »
. . ﬁhe yéarly screen rﬁortaiity. | -

- One source of underéstimation arose. from the sampling.
.methods used; i.e,fthe incomplete_method of éqllecting the .
;fiSh«from a sluice after théy were cleaned by a watér jetvffdm
~ the traveling screens whiéh-resulfed in a substantiél'number
‘'washing away‘without being'éouhtéd._ The amount so lost is
estimated at 25%,by'Con Edison. Secohdly; - figh‘counﬁihg
was not carried out-contiﬁuoﬁsly;-i.é., fbrvall-wash periods
of the day and all days of the week. ,Typically,'fiéh counting
.rarely has been done bn-weekends.'.TO'aécoﬁnt'er thié iﬁcome
v ‘ o Pleue nes:)1 -‘z?,a"dde?:’dv 25% Lo acc*o unt: - fo r=the: -z%mom:hat’v‘--fcl;ff. fi sh not ‘in-
cluded because of-sampliﬁg peripds miséedﬂ ATogether, thé‘tWOI
sOurces‘bf-errdr'are correétéd'by inéreasing-the réw daily
éVergge kill of ail‘speéies by¢50%; as.shOQn in Table 6. 'This
isbonly an apprOXimation but there does not'appear-to be a
better basis for afriving at the kiil for Indian Point No. 1 in
1966—67;‘aﬁd_obtainihg an eéfiméﬁe of the>total‘poteﬁtia1‘Screén-
kill: ‘had Indian ?oint No. 2 been opérating ih tﬁe manner during
this éeriod.' |
; Specific data forjIndiénjfoint No. 2 are évailablé-from
'»pré-opération tests‘conductedjin»197l and 1972 durinnghich no
_ ‘ | powere was produced but the pumps were operat';ed . The | feé t‘.
series of February 4tﬁ to 10th, 1971; when thé»pumps‘were

- ‘ : operated continucusly for 3 out of 6 bays,_gave the_ following

- results: -
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"‘gAlluSpecies. Reported~

' Eéll'f:iuyf.v Vd* - Operatlon -~ average kill in 1,000"s
R ‘ ~ Per bay For © bays
.26 " Pull flow (140 000 gpm) : 4,0 - 24.0-
- 23 Reduced flow (105,000 gpm) - : 3.7 22,2
22 Reduced flow (105 OOO gpm) - S 3.1 ' 185 -

 Average for

22 & 23 Reduced flow (105,000 gpm) . 3.4  TRELE
The reduced flow rate is most appropriate for estimating
kills because Con Edison intends’to operate-Indiaanoiht,No; 2

at reduced flow in the winter period (Indian Point»No} 1 is

‘apparently operating now at reduced'flowj._'Because there are

no concurrent records for Indian Point No. 1 for this time, I

. compared the ‘average rate of 20.4 thousand for Indian Point No. 2.

\ .

‘to the averagevdailyvl966467,_February'killfof 6,450‘for_Indian

: a

l‘Of;20”4

‘..thousand is. 3 2 tlmeq the Februaly dally average for Indlan,

P01nt No. l;
The 1972 tests anluded ‘a combination of dlfferent pumps
for various portlons of the day from Jan. 11 to Feb 26 (42)

The average total kill per day (ad]usted for a 24 hour day and-

‘6 pumo operation at full flow) for 10 days ‘when flsh_hlll~counts_

were made was 97, 068 At a nominal reduced flow of 105, OOO gpre,

‘the estlmated count ‘'would be (105/140 X 97 x lO )y 75 000 fish-

killed per,day in full operatlon-on‘onceethrough coollng ‘with
reduced flow for"all’pumps'Of_105,000>gpm;.’This is approxi- d
mately 11.6 times the Indian Point 'No. 1 kill of 6,450 per day -

for February. .
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On the othe1 hand recent data on the screen kllls at Indlan
Point 1, partlcularly Wth reduced £lows of water thlough the
screens, indicate that, either because of changes in plant
~operation, natnral conditjons-or redﬁc;d populations of fish
ib_in the Hudson, the rate of Lllls has, fallen somewhat beiow
the 1966- 1967 flgures (42) In these, circumstances it is
approprlateAto estimate the 1ncreased kills due to the operatlon.
of Indlan Point 2 on a conservatlvevba31s.
‘A very consermatlve estimate, reflectinérboth“l97l and
1972 reduced flow results, would bevfour times Unite No. 1 kiii
- for Unit No..2, or five times Unit No. 1 for'the kill by both.
bplants. Thus the total 1966 67 screenlkill is eStimated'to?have

been 6.5 mllllon flsh of all spe01cs w1th opcratlon of both

e jI_ndlan Point No. 1 and No. 2 (Table 6). Of thls total 326,000

t
3,

are striped bass. By seasons,'the 1966-67 kltigof-s

iped bass

was as follows:

Season | , C “‘No. of flSh kl]led ‘ -af”
September - November | ~g;a‘¢ 41 000
December~February e, 0 183,000

. March-May IS x ';f65;000

June-August » f : © 37,000

During the later'juvenileiperiod (Stage V) (September 10 to
May 28) the kill would have been 0.3 million~(September 10 -

November 30; 38 000; December 1 - Pebluary 28: 183,000; March l -

May 28: 64,000 or 18 60 of the v1rg1n populatlon of 1.9 mllllon




(at the median point,rmid*January).
“It. 1u}not pos51ble Lo determlne how accurately ‘these

flgures will predlct the screen klll° of later juveniles by

‘the combined'operation of ‘Indian Point No.s 1 and 2, but in

the absence of any recent data on all phases of the firét,yéér‘s

- 1ife history of stripedvbass,vi>believe this analysis of 1966 and

1967 data is the best available.

rOldeerrsh

"Striped bass appear to be vulnerable to Indian Point power
plant opérations principally in their first year of life. Screen

kill records avallable from. Con Edison for Indian Point No. 1.

_show that klllS of strlped_bass of one Year,of'age and older have

" ‘bLeen 1nfrcq ant in recent years and conseguently we have not in-

_cluded-them in the analysis.
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' Effect of Winter Conditions

Over 70% or-the fish kill on the screens occurs from
December to March (4 7 out of 6.5 mllllon, table 6). H This
shows that 1mp1nged species . are’ partlcularly vulnerable in
the co]d season. - Two ma]or reasons~£or thlS ale, flrst the'

reduced phy51ologlcal state of the flSh and second the w1nter

-pattern of the effluent plume.

On a research cruise of the R.V. Dolphin to the Hudson

~estuary in early March l968, we brought many- live - strlped bass

S up in nets and kept them in a tank on board for tagglng and study'

‘purpases. I observed that these fish were in a very lethargic
tate in the'tank and when released again.into the river.. "This

.lethargy 1s plobably from their eXlStlng 1n a state of semi-
' hiberation (ll) (19) durlng w1nter when there is a- consreerable
saving of energy to the fish by reduc1ng metabollsm and act1v1ty.

- In this state of lethargy they are probably more readlly entrained

bywthe intake plume and less capable of exertlng themselves to

escape 1mp1ngement upon the screens.,

In w1nter the heated erfluent plume does not .remain. boa)ant
to the cdntrary, it tends to sink beneath,the‘surface.andvto
spread toWard the bottom when the mater temperature goes . belOw
3§-2°F‘ (17) (18) Once beneath the surface the. plume does not
lose heat qulckly as it does at the surface and thus its 1nfluence

Is cpread more w1dely and pelstts a ‘great deal longer.v,

——
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“Some basic information is given in Figures 3A-D on water

den51t1es in relation to tempelature. These facts set forth

the bas1c plemlse but thcy are based upon pure (dlStllled) water.

‘4To make spec1f1c predlctlons for'the Hudson Estuary one would-

~ .need to,compute values from the actual densities of the estuary

s

fwater~ahd'its variations.with depth, season;'etcb “Howeverfvif'
one acsumes homogenous den31ty, one would erect plume 51nkage
to start sometlme after mld December and e/tend through untll
ometlme 1n.late March The reactlons of fish of.varIous specieS'.

to the s1nk1ng plume can be expected to be most complex - the

,'number of behaVLOral varlables 1s lalge.

'Studles-have not been made of the. subsurface dispersal of

»,mthemha>¢ed~ef£hucnt 1nxwuntcl at Indran Poxnt ~“but 1t i, most

probable that the 51nk1ng plume in w1nter serves. as a far more.
effectlve attractor of flsh than Lhe floatlno plume of sumner.

One .would expect the subsurface heated water plume to be.swept
back and forth with the tides in front of the plant and to lose

temperature as it becomes dlluteo‘w1th rlver-water. The plume

" might sink only to the pyncnoclineﬁand‘spread’outbhorizohtally,

depending upon relative densities and temperatures of the upper

“and lower layers. One may expect sallnlty stratlflcatlon during

Wlnter,-ranging from extreme to graoual. Durlng the Dolphln
cruise (March 6-8, 1968) we observed rather great'stratification;
for example, in the Indian Point area surface salinity was.

1.4 ppt while bottom salinity was' 6.0 ppt.
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. It is also at_the level of the pyncnocline that- the ,juvenile'
.fieh have been found locatedhin a horizontal stratum. BeCause
‘ ‘ of the probable oc‘curance. of the heated water at the pyncnocline |
| wherc juvenrle flsh would be concentrated, the'attractant‘force :
of the plume woulo be’ maylmlzed 'E. C. Raney (195 concludes
that' the” flqh can qense the presence of the plume anywhere th
tenperature is a minimum 0. l°E above amblent as a practlcal
worklng flgure (although flsh»are capable of sensrng temperature
dlfferonccs as low aobabout 0. 5 ¥ (?O)) ihe 0.1°F delta T edge
of_the sunken'plume could often extend a great enough distance
from»the plant so as to reach the areas of high winter-concené-
) tration ofejuvenile fish and to attract them along the tempera-
. | ~t~u~r~e"Zgrva‘d:‘i-en:’t"‘t:o"_h"i;rjh.er.‘t"em ,’ tur es mear the .eource- of the Tohab i
Juent According to ererimental reSults, mhite perch'at an
»‘amblent tcmperaturc of ?4°P woula pfcfer and be attracted to
hlgher temperatures up to 42° or 43°F, a delta T of 8 or 9°F
(gl)(lg)m The hlgher delta T' s‘would be found only near the
-plant.sitehin all probability. On the flood tiae; fish resi-
dent ‘in the warm parts of the plume ‘would often be swept upstream;
in front of the 1ntakes where they would be most susceptlble to
entrainment and_to death by suffocatron on.the screens.
| ‘Also, one might expect thosehfish-resident.in the plume
in w1nter to be cudden]y drlven 1nto adjoining colo water when_
. chlorlne added to the cooling water reaches the plume (1 hour N

per'day, 6 days a week’(gg))i Eor example, salmonld flSh are
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'lrepuISed by chlorihe conoentratiohs'as lou as.OlOOlAmg/lv(gi).
'Fish‘may.be driveu_out"of the plume'toward the‘lntake ahdlbe
fdraWn onto'the:“screehc A They would be especially wulnerable to:

;1mp1ngement because of the stress of cold shock caused by thelr

lsudden movement from the plumelto colder water and they could

fbe Jmplnged before they have a chance to recover from the shockn

It is. even p0551ble that flSh would be kllled dlrectly by cold

“shock 1£ driven very suddenly from a hlgh p ume temperature ‘to

ja much lower amblent temperature. (24) If kllled_ln_thlS-manner
they would 51nkkand there would be no Visible.eviaenCeiof.the

Ckill. (24)

P IMPACT ON. POPUTATTONS

- The extent‘of the:removals;by'ehtrainmeht and~impingemeht
indicates that'operation-ofﬂlndian Pointvplants'Not l*and No.‘2
’1w1th once- through coollng would have a serlous adverse 1mpact
on the striped bass. populatlons of the Hudson. There are some
posslble mitigating factors that must be considered but none

'Lhat offer any certalnty of 51gn1flcant reductlon of- the adverse

impact.

v;Proportjon‘of'the Population Removed

o approx1mate the total removals from the populatlon of
first year strlped bass by the Indlan Point plants, one may..w,

accumulate the losses of the various early 11£e stage 'I'have




wbaged upen wyearvround ‘operdtion<cf the -plants. Tt is ele

-4 4

added the removals in sequential order and the-loss for each
Stage is based onAthe population_remeining after the loss. for
the precedlng stage is subtracted " This procedure is necessery

if one assumes that all flsh entralned and carrled into the

.plant are kllled~ ~The results are shown in Table 7. Egg remo-

vals are not 1ncluded because they are so small a portlon of

the‘wholefpopulatlonf. The estlmates_are based.prlmarllx_on 1966

-and 1967.data.

The effecL of full tlme operatlon of IndJan Point No. 2
slong w1th Indlan Pornt No. 1, with both using once—through

COollng,'would be to remove from the Hudson 39'percent.of the

striped bass in their first year of life, from early larvae

through.towadvanced juveniles. This estimate of removals -is

S‘J»

that the plant willdbe‘off:linevat times, but any reductibh

because of -partial operation, "down' time" for maintenance,

and‘éo forth, would depend uponfthe time of year involved. For

example, if the plant were not operated in May‘the reduction in

- removals would be low, if it were not operated in July'or

January‘thevreduction would be great. On average, an allowance

of 15% or'lO%.non—operating.dey54WOu1d reduee the remov&ls;to .

a total of approximately 33 to 35 percent of the Hudson population.

There are a hﬁmber of factérs that.cduld increase the
proportlon of the klll beyond thls moderate estlmate, e.g., 1f :

the proportlon of striped bass 'in the total screen kill were
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'higher than 5%, as it was dufing late 1969 and early 1970, or
. i_ if Indian Point No. 2 killed more than 4 times as m_anfy fish as
' Indian Point No. 1, as it did in the February. 1972 tests (42),

.oxr if pérsist’ént"s,ggeen‘ problems block. the intake screens and

'»:_increas'g‘th'e velocity of flow, as it did in the winter of 1570.




TABLE 7 - Removals of striped bass'By Indian ?oint Units Nos. 'l and 2 at various

the first year of life.

stages in

STRIéED BASS SUBJECT TO REMOVAL‘:

INGHAN POINT No.l & 2
LIFE HISTORY .|original lUnadjust- Adjisted Adjusted Percent Remain=
STAGE - AND Population ed fish popﬁ%ation_ removal of popu- ing popu-
LENGTH OF (Median) jremoved (mili}ons)l (millionsﬂ-' lation lation
STAGE (millions) L (millions) (millions)
. N T T
I | o - o
EARLY LARVAE 112 5.7 112 5.7 5.1 ‘ 106.3
28. DAYS . S
TIT = —®
LATER' LARVAE o , : |
45 DAYS 9.5 1.6 .9}0 1.5 16.7 7.5
1} v
EARLY JUVENILES . . o , . ' :
28 DAYS 3.5 0.09 2.7 0.07 ~7 2.6 2.63
V4 ,
LATER JUVENILES : A o o
261 DAYS ' 1.9 0,20 .. SRS Y 0.25 17.8 ... 1.15

PERCENTAGE OF ORIGINAL POPULATION REMAINING AT END OF FIRST YEAR: 61%

"1. Adjusted at each stage for removals at the prior stage.
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Mortality of-Removalsb o

For screenable 51zes (generally above 2 1nchesvor 51 mm)

1t is. accepted that v1rtually all flsh are dead or mortally
tlnjured~as they come oOff the.travellng screens at.Indian-Point

jNo;'l..'Indlan Point No. 2 is fltted Wlth the same type of ‘screéens
'.,and therefore the effect of screen 1mp1ngement should be" just
;as”lethal. . o

For the smaller pre- screenable.strlped bass, larvae and

_juvenlles that are entralned there is a serious absence of ‘data.
There are no useful studles of the effects on pre- screenable' |
:stages of striped bass of passage through Indlan Point No. l or
No. 2. However, there are studles by Barton C. Marcy that show
CLb @A " wnlte perch very closelv relatod :necwec'lll
-fThls Qork done at the Connectlcut Yanxee plant at Haddam Neck
-ion the Connectlcut River, shows clearly that whlte perch yolK
'larvae are all killed by passage through the plant; at least when
temperatures«are elevated tov83 F. (28 2°C) or hlgher at the dls—i»
charge. ThlS temperature conoltlon would be reached in the coolf
‘1ng water of Indlan Point No. 2 in early Juhe and remain until
early October, the perlod ‘when Hudson ambient temperatures exceed
-68°F. Marcy got a complete kill at 83°F but tried no_lower tem—
-vperatures. Therefore, it is'guite possible that a'complete”kill,
.or virtually complete kill, would occur'atbeVen‘lower’temperatures.

" It is valid to assume that striped bass would, be affected:

in the same manner as white perch because they are such closely
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" related species.. Consequently}one must assume that beginnihg

ln early Juhe, a lethal_Condition for them.wohld exist in the
Indian Point No. 2 coolihg system. Since the peak of striped .
bass early larvae abundahce occurs in June in the Hudson, those
entrained in the cooling Water.woﬁld be exposed to the conditions

of the Marcv experiment and would die (See Marcy experimehtal'

xSet A for June 30th (ll))

Marcy stated that the majorlty of the dead larvae and ju—
venlles emerglng from the plant were "mangled“ and thlS condltlon

"was more apparent 1n larger spec1mens. Thus for the species

_ Marcy studled the damage apparently was even greater for stages

follow1ng'the yolk larvae; thus later larval and prescreenable

Juvenile st es can_.be eypected to su Frcr hcavy mechanicals uamagc

and death. It'isvprobable that virtually all of the striped‘
bass entrained and carried through Lhe plant w1ll be kllled -
from early larvaevto.pre—screenable ]uvenlles. Those that mlght
escape immediate death from thefplaht impact will.still be en-
dangered from the varlous after effects of the 1mpact such as«
susceptlblllty to predatloh) (25)(26) 'In one experiment, for
example, whlteflsh fry were shown to ‘be far more vulnerable to
predatlon after only a one- mlnute thermal shock (24) -

In summarizing the vulnerablllty effect Barber states:

"The increase intpredation*from shock may be one of the more'sig—

nificant impacts of the waste heatbdischarge. This shock may not

only result from temperature but also:from physical damage'doring
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passage'through a‘plant's,cooling system_orrwhlle‘entrained'or
from sUb—lethal doses ofhbiocides.f (gﬁ)
‘.'In determining the potential_impactlof plant removals on - - |
'ystriped'bass’stocks one must assume that all fish withdrawn.
by the plant are killed, including those entrained.in the cool~-
- ing water and carried through the plant as well as hose*impinged

. upon the screens. There is no proof that any srgnlficant,number

will escape death.

QOmpensatory'Effects, Predation, and Competition

»Onevcannot be certaln of the type of relatlon that may
exist'between the quantity of strlped bass and other specres‘
steadily removed from the Hudson and the size and v1gor\of the -
steady state populatlon of strlped bass. The number of_variables”
involved in a natural estuarlne habltat are so creat as to have
- prevented anyone. from completlng a really comprehensrve analysis
’of this type. However, there is a background of knowledge, mostly

fresh water, from which certain relationships are drawn and

~

S~ . .
" held to be true by many fishery researchers.

‘The pr1nc1ple of. overcrowdlng is generally accepted by
fresh water fishery experts It 1s quLe demonstrable that.if
too many fish are crowded into. a pond or small lake, the result
is that 1nd1v1dual fish become stunted from a shortage of food
vand do not reach a size de51rable to flshermen (12).

~ No applicable experimental results demonstrating overcrowding

in ‘a  natural estuary are known to me. Estuaries are known to be
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<very productlve and a-standlng Crop of ldO pounds or more of
flshes per acre would not be uneADected (9) From McHuch (39)
'an estlmate of 250 poundsAof flsnes per acre can be ‘estimated
for the~Chesapeake. Productive fresh water ponds, lakes and
reserv01rs also hold more than lOO pounds of fish per acre (]2)
‘fCertalnly,'any typlcal estuary holding far less than 100 pounds
:per acre of flshes could not be. con51dered overcrowded It has
”been estlmated that the Hudson estuary in the vicinity of Indlan
Pornt (Haverstraw Bay to the Bear Mountaln Bridge) holds only
19, 5 pounds per acre. Of thisvanount‘ 10.3 pounds per acre are
whlte perch, the most abundant demersal spec1es there (13)
Striped bass are estlmated at 1.9 pounds per acre. These low

y T et o YTl T e PP e
:?upb, .L,cL‘Laan_y indisate sthvat the lludson near Indian

st dia
"Point is not overcrowded w1th demersal species_for an estuary
con51dered at one time to be.as productlve as the rlchest or
fresh water lakes (14) " However, these standlng crop estlmates
(13) ‘do- not have a flrm foundatlon and- could be serlously in error.
" The: trawl catches of, Carlson McCann (l) also appear to suggest
that overcrowding does not exist in the lower hudson The varlous
sampllngs reported show that standlng crops rarely excceded 200_
~or 300 small- rlshes per acre, weighing altogether not more than
5-10 pounds. atrlped bass were found to occur at about 25- 30 ‘
per acre in the vicinity of Indlan P01nt (l Table ll) - a stand—'

ing crop of less than 1/2 pound per acre. Agaln, the sampllng

base of the estlmates is very shaky and one can ‘use the data only
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with”theVgreatest-reservation.

Nevertheless, from the information at handione gains the
1mpre381on ‘that. the Hudson estua)y is carry*ng less than ite
natural capac1ty of demersal flshes, rather than more. If this’
is so, there should be no shortage of food for the’ young s~l1ped
.rnor .serious competltlon for food w1th other spec1es, such..
whlte perch Consequently, it appears that there would be no
_benef1c1al compensatory effect from thlnnlng populatlons by
, kllllng fish at Indian P01nt | Stlll, the removal of mllllons of
fish that striped bass feed upon - such as whlte,perch - would
reduce the available-food supply to the striped bass. A shcrt-
'age‘of forage'fishes certainly,would be a.detriment to the
strlped bass of  the Hudson, botn the young tndt are’re51dent
.there and the older ones that spawn there and then feed heavrly
before leaving for the sea. The recorded kllls for Indlan Point
No. 1 are made up in large part of white perch, a spec1es that
strlped bass are known to feed upon in the Chesapeake Bay, par-
,ticularly in the late sprlng and early summer (lg). (There have
been no .detailed studies of feeding habits reported'for Hudson
striped bass older than 1 year.)

One might.also'wish to examine the special situation of
the early life stages to find if there are signsvof any self
correctlon mechanlsm which would balance the losses of eggs,
-larvae, and juveniles. Strlped bass, for example, spawn masses

of'eggs, most of which are not fertilized or perish from»one




 cause or.another;hefore.hatching. After hatchihé there is, of
course, a high incidence of mortality throughout the juvenile
stage (Figure“25. :One might assume thatbwith this high*ievel of
' natural mortallty, 1t shou]d not matter if a 51gn1f1cant promor—r

tion are kllled by power plants because they" would die anyway,
owing to, a llmltatlon'ofyfood'or other causes. |

s ;\haye examined-this matter in,some.detail an&ifind~that

there is no reason whatSoeVer toubelieye that any baiancihg
factors w1ll compensate for the removals at indian-Poiut-of-
larval or juvenlle strlped bass or white perch.h That is, popu-
" lations of these fishes w1ll- in my oplnlon, be reduced in direct

proportlon to the mortallty 1mposed by the plant, as concluded:

. v ~ P . [y R T -..-_...‘f: R S L I
b_z \:‘hv AEC- - I ..»hav ...c gr} ndant 1Ty Teads u_“,tu.x.b L OP1NILON

based on studies in other waters, as reviewed below.
-Soﬁmani_(gz) studied the striped bass of the San Fraucisco
. Bay. estuary and found: "A close relationship between the abundance

of the l 5 1nch fry and the number of 3- year old fish o .

Thls e e suggests that year class strength is determlned before_

the fish reach a size of 1.5 1nches. Sommani's flndlngs,are

shown in Figure 4
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Turner and Chadw1ck (28) studang the same strlped bass
stock (San doaquln - Sacramento estUary) found a correlatlon of
r—-O 9 between abundance of the young bass and t1e percent of the
- water pumped from the estuary by the'Tracy Dumplng Plant \

These two factors together 1nd1cate that first, the abun—
_dance of juvenwie about 1. 5 1nches) is cont olled dlrectly by
Lfremovals from ‘the estuary - hlgh removals resultlng ln low abun—‘
'dance of juveniles - and }second “since the stock of older fish
.three years later *s a dlrect functlon of thc number of juvenlles,
it follows that the flshery depends dlrectly on the protectlon

. of the young from removal from the rlver

In addition, Chadw1ck (29) has found no 1nd1catlon of any

'@d@nsiﬁy»@ontrolzgn_the surv1val of ctrlped bass in the San Joaquln—'

-vSacramento estuary. In the Chesapeake Bay,-Hollla.(33)found a
relationship between young juvenlles and the. flshable stock’

suff1c1ently exzct to predlct catches of ‘the commerc1al fishery.

Striped bass is a 'year-class' speCLes, varying in order of magni-

tude in den51ty from poor to good years (3 )(33)(32), thus
eliminating any idea that the populatlon is held to a. partlcu'ar‘
level by density- deoendent factors. N |

"Furthermore, there is no ev1dence whatsoeyer that gronth
;of_Hudson striped bass or white perch is reduced because of an
over_abundance of fish in the Hudson. , fhe average growth of

striped bass to the end of the flrst 15 weeks of life (about 3h

inches) is essentlally the same for the Hudson (l)(7) as for'the




Chesepeake (;2)(12f and the San Joaquin—Sacrame;to estuary (35)
StockS} abd is higber then for the Albemarle Sound (36) stock.
The Hollis data (33) on yedr cla ses'(catch—haui index)
supplemented by lengtb data (suppl .ed by Ray .Scott, State of
'waryland) is given beWOW | |

Lengtb in : :
late Summer . Year Class

Year . - (inches) .. 8ize Index
1958 - 3.1 18.1
1959 3.2 1.3
1960 3.3 6.8
1961 3.4 14,9
1962 3.0 12.2
1963 2.9 4.0
1964 . 2.6 23.5
1965 3.2 7.4
1966 2.7 12.4
196 2.5 7.8
1968 2.9 L, 7.2
2.6 10.2

1969

From these data it can be seen that the largest year classes
:grow, on the average, as well as the smallerbyear classes, thus
‘showing positively that there is no density'effeot on growth of

Chesapeaxe strlped bass.

White perch grow to about tbe same size at the endiof ‘the ‘
first year in the_Hudson (37) as in the'Delaware (38)and the

Chesapeeke Bay (2&)., At. age- three the Hudson stock is- about

equal in size or a bit larger (140 mm) (37)than the CheSQpeake
(l38,mm)(34)'or-belaware (135 mm)(38)stocks (some problem was -
encountered in convertlng lengths measured in dlfferent ways) .

_'The 1ndlcatlons are that white perch grow as well in the Hudson

as in other areas for the.firstithree vears of life. . Consequently,




there appears to be no density effect on growth for the Hudson-d
white'percn.. | |

My éeneral cbnclusionlis that‘the direct relation between
‘the abundance of young stLlred bass and the abundance -of the
'flshable stock lS not mltlgated by derslty denendent effects.»
ThlS is conflrmed by the AEC Staff's ¥inal Environmental State—
,ment (22) show1ng a dlrect reductlon of the strlped bass flshery
caused by reductlon OL breedang potentlal ln the Hudson.d |

Nor 1S'there any reason whatsoever to belleve.that reduction
in‘pbpulations of white perch or’any other species'of»Hudson

Estuary fishes would be offset by density dependent factors.

OTHFR SPLCIZ' S

| Scteen kill records dt Conselidated Edison sﬁow‘clearly
that white perch, tdmcod, nerrings,.anchovy, andaqther}important
:species are killed in great numbers on the indian Peint No; 1
screens; Much higher killsrweuid'OCCUr on the'IndiandPoint No, ‘2
screens, probably increasing the total kill of these speciesnat
.the Indian Point site each year by a factor of 5 or greater, as
- previously shown foi.striped bass._ The'kill of snecies other |
than striped bass is estimated at 6;2 million fish per year
(Table 6). | |
Although I have not made quantitative estimates of the

effects on pther,Hudsen fishes, it is clear that planktonic and’

pelagielpre—screenable stages of the other species would be ex-




‘with the effects of other power plants being built on the lower

~ original populatlon and the resource would be gravely endaﬁgered

i'posed-to risks from entrainment and. death in the Indian Point

No. 2 cooling system similar to those for striped bass. The

- breeding periods of such'important species as white perch{

anchovy, “nd herrlng, also occur frothay to‘July and thefr
planktonlc early life stages would be vulnerable to w1thdrawal
in this period. |

Thus, the populatlons of other valuable spe01es can be

expected to suffer serious. adverse effects from Indlan Point

;No.‘l ‘and 2 alone,.:W1th Roseton, and Bowline Point also operating

with once-through cooling, the combined effect could be disastrous

to much of the fish life of the Hudson.

ADDT

The adverse effects'on the striped bass popUlations_of

removals at Indian Point will be far more serious in combination

Hudson. Certalnly the total’ number or strlped bass and other

species removed and killed will lncrease greatly.i With Roseton

.and Bowline Point operating the remaining population would drop

to less than 45 percent of the original populatibn.(gi); "With the

proposed Verplanck, Singvsing,'and Storm'King plants,uthe numbers

.remalnlng would fall to a nearly negllglble proportlon of the

B

.
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DURATTON OF EVFLCTS

I have shown that,removing and killing larvae and 5uvenile
fstripedvbass willAcause a'propertionate direcf reduction in:the o
fisﬁery; that rs, 1f 39 percent of a vear's brood are klrred
Vthat year class w1ll join the flsher; deDleted by 39 percont of
1tsvpotent1al size. .In a few years, the new( reduced-size, yearx
classes will make up most of the fishery'stockvand fhe si£é7of
the tetal fishery wouldvfail b§‘39 percent - a correspcnding"
decrease wouldvoscur,in catches. This would be the initial
status after about 4 or 5 years. 393 reduction from direct Kill
oflthe young | | |
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' pect ed because the breeding
stock would also be reduced by 39 perCent and less larvae would

‘be produced in each_breeding season. This would lead to accel-

erated reduction of greater than 39 percent and:in time could

.lead to extreme depletlon. These"effects.are shoﬁn by Jensen

_to be suff1c1ently adverse to lead to the completeAextermiﬁation

of a stock (brookrtrout)_in a fresh water situatien.whthSO percent
of a year class are exterminated in their first year (43). "Serious
conseéuences from this secondary, or feedback, affect’could’result
after 4 or 5 years of operation of Indiaﬁ‘Point Nd, 2 with once-
througnh cooling, such that the fishery.would suffer massivex

| long—term losses. Even oéeration of the once—through cooling A

system through two spawning seasons will have long-term detrimental

effects on the fishery through reduction of catch and breeding




.. stock.. The total size of the fishéry,might possibly be restored

over time through a combination of natural and management means,
‘but the lower fish population will be-a real and irreversible loss

so long as it_lésts.
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eak? 1 4R, KARMEN: May I have just one moment.

2 | My, Chairman? T believe afteyr the exrata list will be read
3 I off, to make suxe the record is samplet@; I believe that I
‘ -4 51 neglectsd To vequest of oy panel of witnesses whather they

’

adopt the Final Povironmental Statement a8 covyected

5%

8 _as'their testimony in this proceeding.

£ |

WITIESS FMIGHTON: Ido.

8 WITNESS COUTANT: I do.

o]

WITHESS SIMAN-TQV: I 40O,

10 WITHESS CARTER: I do.

it WITNESS ORSTMMM: I do.

12 WITNESS GOODYEAR: I do.

14 MR, KARMAN: Thank you.
5 ' CrATIMAN JENSCH: At this rime, let’s recess
16 o reconvene in this room at 2350,

17 {ReceBs. )

18
19
20

21

23

o -

25
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..

CHAIRMAN JENSCH: Plgasa coma Tty Order.

<)
‘sé-

e procedures that we cons ideraed at our

Novembar 22ud conference contempleted that in order WO
provide schedules for the S Staff witnesses, the Staff wiitnesse
world be czess~ax&mim@é first. Which party would dasire to
proceed with the cross-exanination first?

MR. TROSTEN: applicant will proceed.

CHATRMAN JENSCH: Would you praceed, pleasa,

MR, TROSTEN: We would like to cross- -pxaming

Dr. Phillip Goodyear first, Mr. Chaizman.

sy
e

CHALRMAN JENSCH: If you feel it would be moxe
convepient to have him af the witness stand -

MR, KARMAN: Mr., Chalrman, we wo&i@ prefer, if
possible ~- this is a teanm affort apd has been with raspsct
1o the epvirommental statement. Dr. Coutent is here, and

he worksed with Dy. Goodyear on this. X think it probably

would ba mora practical if we can work frowm the panal.

fete

1% it domsn't work cut, we can swing it the other way.

o
o

A

CHAIRMANM JENSCH: Iz ¢his a compromise -- why
not have Dr. Geodyear and Dr. Coutant both ge te the siand?

MR. KARMAN: We -- if we can add Mf, Siman—-Tov,
we would have no objaction.

CHAIRMAN JENSCH: I thought the people could hear

Letter.
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MR. KARMAN: If the three can 4o vp. that would
be finaz.

CHAIRMAN_JENSCH: T+ will be understood LL any
of the witnessss desire %o have conferences with the othex
persons at the siaff table, they should faenl free O invite
the paxticipation‘uf the othar staff persoanel.
procsed, Appllicant, pileassa.

KR. TROSTEN: Thank youw, Mo. Chalrman.

MR. TROSTEN: Dr. Goodyesax, am I sorrect in
understanding that you weie regsponslblia principally fox
the sections of the Final Envirvonmental Statement dsaling
with blological impact?

| WITNESS GOCDYEAR: Yas.

MR. TROSTEN: Dr. Goodysar, I think I have youx
gualifications here. pid you graduaie from collegs in
1966, is that coxrect?

WITNESS COODYEAR: Yas.

¥R, TROSTEN: And vou xecelved your Php from
Misslissippi State University im 1962, is that corract?

WITNESS GOODYEAR: Yes. |

MR,‘TROSTEN: Could vou tell me what was the
subject of your PhD thesis?

WITNESS GQODYEAR: The subject was -- the

digsertation was entitled vision and Leavruning in Mosquitofish.
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MR. TROSTEN: So the mbsquitofiah was the ﬁubjact
of the thesis?

WITNESS GOODYEAR: Righto‘

MR, TROSTEN: Iz the masquitmfigh a native.
¢o the Hudson River?

WITNESS GOCDYEAR: No.

MR, PROSTEN: Is it an estuariap -- e@xcuse me.
Well, what is its habitat?

WITNESS GOODYEAR: It 1ls a fresh water form. 1T
dose gu into estuaries. Presently it is distributed very
widely throughoui the U.S. and abroad it's been introduced
to control rusquitoes.

MR. TRDSTEN: Do you find it in the middls
Atlantic states noxth of the Chesapaake Bay?

WITNESS GOQRYEAR: I am mot certalin. It may
wall occcur there.

¥R, THOSTEN: Is it an anadremous L{ish?

WITWESS GOODYEAR: Ho.

MR. TROSTEN : Row large would you say it grows?

WITNESS GOODYEAR: Oh, &bout two inchez. That
would be average.

MR, TROSTEN: iow largé wouid you say & stripsad
bass grows, average slze f£ish?

. WITNESS GOODYEAR: Most of ths str;éed bass that

are taken in the Chesapeake only make it to a pound ©r two

-

P
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are taken in the Hudson Blver by the commsas

Avent they up o -~

WITHESS GOODYEAR:
MR, TROSTEN

JITNESS GOODYEARAR:

et

MR,_TRDSTEN: How
egysa?

WITNESS GOODYRAR:

MR, TROSTEN:
«he voumg are hatched inslde
is that right?

WITHESS GOCDYBAR:

MR. TROSTEN: Now

i1z that correct?
WITHESS GOODYEAR:
MR. TROSYEH:

whether the

ware contained in your blography.

thoge papers?

on the aAtrlantic coaest,

1 dust meant

How large would

In leangth,

I am SOLLY.

ritie of the sclentiflc papers ¥

50 pounds 0¥ £9.

Y

14
i
feds
%]
e
«d

yes.
28 inches, 30.

+he moagquitofish,

Ne.

In other words, it hatches lea

the female

Yas.

the striped basg lays egys,

Vas.
I do not recall

o

What wexre the titles

&
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WITNESS GUODYEAR: I would have to look at the
\igt. Fhere ave llke 20 papers desling with a varieby of
subjects. I have & single copy of the 1ist of my publlca-~
wions with me.

MR, TROSTEN: Would you mind bringing that?

Lo yow have a 1ist with you?

WITNESS GCODYBAR: Mot right here.

MR, TROSTEW: Would you alnd having scneens
bring it to you 80 I could hesr what the 1ist ig?

WITNESS GCODYEAR: I probably could find it much
faster. |

MR. TROSTEN: ALl xilght. Thank you.

CHALRMAN JENSCH: While thexe is a pange, I
wonder 1£ I couwld understand the ralevancy of soms of the
ingquiry. I8 it youxr contention that tha disciplines of fish
studies are different or that because tha fish aze diffgrent,
the studies should be differsnt?

MR. TROSTEN: It is cextainly our view, Mx.
Chairmaan, that the disciplin@s, or rather ths expsrtise
ipvolved im studying different species of fish or different
types of fish are different, yes. This is the basic purpose.
I am inguizling as to the background the witness had with
regard to the £ish in question, particularly with regard
to the striped bass, which is the subject of the Staff’s

modal.
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CHAIRMAN JENSCH: Very wall. Thank you.

WITNESS GOODYBAR: The first publlcation that X ~-
actually the firet two publications I was a party to ware
both abstracts of papers that w@x@ presented in nsstings

at the Mizsisslippi ﬁca@&mﬁ of Sciemce. 1963, X xepoxtad
on praliminary 5@&dy for parasitlic trematode.

MR, TROSTEN: I am Souyy. I dié&*k undaratand
that.

WITNESS GQODYEAR: It is ~- wall, a preliminary
study of a parasitic trematods.

MR. TROSTEM: What iﬂ a trematode?

WITNESS GOODYEAR: It is a ~- it i3 a small --
it is & ~-

MR, TROSTEN: Ig 1% & f£igh?

WZTNESS GOODYEAR: No. It is an inv&r&éhrate
£latworm. |

MR, TROSTEN: Thank you very much.

WITNESS GOODYEAR: ALl right.

These -~ again back €0 the titles., Pr@liminary
study of a parasitic trematodse foupd im the Trichiuxusg
lepturus from the Mlisalssippl and Chandsleur Sounds.

CHAIRMAN JENSCH: Excuse me. May I interrupt a
mement? Mr. Reporter, feel free to ask questions.

{Laughter.)

WITNESS GOODYEAR: The second was in 1965,
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entitled "Sune Sercleglcal Studles with the genus Peromyscus,
at the Missliselippl Academy of Sclence.

MR. TROSTEN: I don't want to string this out
o0 nuch, buot ﬁwuld you ¢ve me an idea of an anlunel we are
talking about?

WITETSS GOGLDYEAR: A small manmal now.

MR, TROSTEN: Living in water or liviay on land?

WITHESS GGODYEAR: This was a terrestrial mammal.

MR. TROSTEN: Okay.

HITNESS GOODYEAN: The thirxd was 1266, distribu-
tion of gavrs on the Mississippl Coast, Censral Jovranal
of iissizsippl Acadeny of Scisnca.

1367, feading hablts of three species of gars,
Lepisosteus, along the Mississippl Gulf Ceast, th@ pivie ans.
American Fishery Society

MR, TRQS?EN: What kipd of a f£ish is the gax?

Is it a frezh watexr £ish?

WITNESS GOODYEAR: It is primarily a fresh water
f£ish, but it dees live in brackish water habitats. This
wag a terrestrien envirenment here. " The food habits
differ 5omawhat betwesn frash and ﬁezx@strian‘@nvironments.

MR. TROSTEN: Is that an anadéomous £ieh?

WITNESS deDYE&R: That's & difficult quastion
to anewer. Within the boundaries of the location that I

was studying, you could call it an anadromous fish. It
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did not spawn in salt wa&aro- Bowever , fux the most part,
the gars ax@‘atxictly fresh waner.

MR, TROSTEN: But on the basis of y@g; sitady
it is not very @asy to twll thaﬁ; is that zignt, whather
it is or is anot an anadromousg £ish?

WITNESS GOODYEAR: Well, it is not -- in the
classical sémém it is not an anadromous £ish.

MR. TROSTEN: I seg.

WITNESS GOODYEAR: It does not xaquiga-malt water
for a portion of igﬁ existencs. |

MR. TROSTEN: K‘%@&@

WITHEES Gﬂdnﬁﬁﬂhs The next in 1%67, the pathuay
of endrin entry in black bullheads, Ictalurus mélas,lcopaia.

¥R, TROSTEN: Is khat a fresh watsr £ish?

WITNESS GOODYEAR: Yes. Then my magtar“é thesis,
Gambusia affinis. PhD, iéaxning and orientation, vislon
and learning in the orientatlon of mosquitofish, Gambusia

affinis, and sun-compass orleantatiom, published in Animal

Behavior, 1969,

, N A
1970, terxestrial and aquatis orientation,

- 5
Fundulus notti, Sclence. A

MR, TROSTEN: What type of Ezganiamvia that?
WITNESS GOODYEAR: That is a topminnow, wery such

like many of the forms that are found in the Hudson. It is

a Cyprino dontdd £ish.
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MR, TROSTEN: Go abead, Doctox.
WITNESS GQODYBAR: Orientation of bulifrogs

\

during metamorphosis, Copsia. .

Herpetoleogica -~ I might mention ﬁhat somg of
these have other authors as well.

MR, TROSTEN: Yed.

PITNDSS GOODYEAR: In 1971, scomatic and dzy
matter and protein in gravid females of sevaral
amphibianAﬁp@ci@ao

1971, nutritive gualisy of food in the eccloglcoal
systens, hydrobisology. |

1871, protein content in common re &iléﬁ and
ém?h&bi&nao |

*72, simpla techrnique fox d@t@cting affects of
toxdcants or other stresse on a predator-pray interaction.
Transactions Rmerican Fishermen's Scalety.

1272, r@latiénﬁhipg b@ﬁwaﬁn primary productivitcy
and mosguitofish producticn in lavge microcosms.-
6c@amugra@hyo | |
| 1972, @L@&@&t&l compozition of largemaﬁth bass,
Micropterus sgalwmoldss, Tzanaac&iéﬁ Arerican Fishgry Soclety.

MR. TROSTEN: Iz that the fresh water variety of

hass?

WITNESS GOODYEAR: Yes.

In 1972, I aszisted in the thermal affects,
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apnual literative review, Journal of Watex Polluticon

Control Pederatiom, and 1972, I have one avgicle that's
wow in press, the learnsd oxientation in the predatox
avoldancs b@ha?iéx<af mosguitofish behaviox. That may be
im 1973 alse. i am nob suvs.

MR, TROSTEN: Yes,

']

those are the -- the

£

WITNESE GOODYEAR: aAn

“primary publications. I have a few reports, oo, of the

SAME RATULA.

MR. TROSYEH: If I rewember the 1ist corvectly,
your mastex’s thosls and your doctoral thesis and two of
the papers that you have writken since receiving your PhD
were on the mosguitofish. Is that corract?

WETNESSYGOQDEE&Ra Would you repsat?

o

: - If I remzmcer the ilst coxrectly,

-t

MR, TROSTIEN
both yeour master's degres and your doctor’s degree relatad
to your work with wmosguitofish?

WITHNESS CGOODYEAR: Yes.

MR. TROSTEN: And two of ths papers that you hava
aone since you recelved your ?hD'de&lt with mosquitofish?

WIT&ESS GOODYEAR: Yes. Thras, actualiy;

MR, TROSTEN: Excuse we?

WITNESS GOODYERR: Three.

MR. TROSTEN: X bag your pardoR.

T didn’'t hear any of those papers that dsalt
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. § with the stripsd bass., 0id I misse ona?

z WITNESS GOODYEAR: RNo.

b

1

3]

~
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. ¢o which you wexe not the genior aut!

MR, TROSTEN: How many of those papers that you

iigted «-- excuse me. Letr me rephvase thal. With reaspact
ta how many of those papers were you the senior avthox?
THESE GOODYBAR: Oné mowant., Foul 3'3.
MR, TROSTEN: You were the senior avthor of fourteen
those papers? ALl xight.

Withregard to the others that -« with rospect

!3)

oy, what was the rola

a:

shat you had in the preparation of thase papers?
MR, KARMAN: Mr. Chaizman, aven’t we going a little
ron Far on this? We have some 20-0éd ovublications ¢r 20

and Dr. Goodyear has said he has been the gSenioxr mar on

“fourteen. I think we are really stretehing this a little
. -’

B

peyond the scepe of testing guali f’aaaimwa for the witness.

1 am not sure how far down the road we ¢an go Wiﬁh-ﬂhi$g

CHBTRMMY JENSCH: Lmuid vou in youxw feqmnnxa

ﬁlnd L cate your relevancy situaticn? as ! understand 1%0 you
~fEpl that if a map hadn't = yuéies strlned bags . he.is not

- yualified to taik about atzipedabass, iz that your vxew?

)

- MR TROSTEN: No, I am not saying that; My. Chairman
T ‘think that to say that the iny perscn who could talk about
étripe& bass was a man who had spent hig life Sgu&ying it would
o unduly r&sﬁriqtnthe field. | |

OBVLnusly, I certianly would never put that position

forth. But I do think that in an area such as the One we

o

b

he
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his heaving, where sce much i*aﬁmiy, My.
Chairman, depends on expert 0@$W¢0ﬁ waaose the data ave

not that conclusive and it is & mavter o interpretation of
data, that it is important to de

one can have & bett

ability to sponsoxr the sort of testimoay that he is
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gponsoring. I doa 't want to stying this ow

move along quickiy if I am just allowed te procaed.

CHATTXMAN JENSCH: Proceed.

WITHESS GOODYEAR: Would you ropaat the guestion
again?

uR, TROSTEWN: What was your role with regard

to the ot% ax paxgg DT, eou&

HITNESS GUODYEAR: Do you want each one? ,

MR. TROGTEN: Ho, just a general statement.
WITNESS GOOOYVEAR: For most of the other papevs,

i sither was responsible for the work in its entixety oOr

[ =N

ag a shaved responsibility for the dewvelopment of them.

MR. TROSTEN: All vight. That is fine. Thank you.

Dr. Coodyear, when did you last inspact the
Indian Point Nuclear Power Plant?
A little over a year ago.

WITNESS GOODYEAR:

'MR. TROSTEN: And did you -- were you there prior

to that visit that you just described?

WITNESS GOODYEAR: No.
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: . eakd ¢ ' MR. ’Y’RO“‘FWLE" in othexr words, you have b2 oa(\no the
| : 2 Il iadian point Nuciear Power plant once?
' S EfiETi\ﬁBSg COOOYEAR: Well, once whers an inspsction
‘ & was carried out. I have been there c;;zzé r“%hec tima..
5 MR, TROSTEN: ALL vight. With regard to that cne tide
_
, 6 || when an inspection wes carried out, what did you inspect?
{ - _
’ 7 WYFNRSS GOODYEAR: The intake structures, canal T
g discharge structures.
i
% 2 MR, TROSTEN: How lang would you say you wale there?
i
: 10 HITHESS GOODYEAR: Several hovrs.
| 1l R, TROSTEN: And you were then looking at the
‘ 12 I} diatake structures and the dischargs structuzes? In ctherwoarés,
§3 you walked along the dock, is that basical iy what you diad?
l 84 ¥ 4 WITNESS GOODYEAR: Basicalliy. L
i’ 15 - ME, TROSTEN: Right. Were the intekes in operation

i6 at the time?

il WISHESS GUODYEAR: Yes.

‘ 18 1] | MR, TROSTEN: Have you yourself pe rformed sampling
19 || of eggs and larvae of fishes in the E'CK»&:)QT River?

20 ‘ WITHNESS GOODYEAR: No.

21 {1 MR. TROSTEN: Have you perforned sampling of
‘ ‘ 22 zooplankton in the Hudson River?

23 WITHESS GOODYEAR: No.

‘ 24 MR, TROSTEN: Phytoplankton?

; 95 WITNESS GUODYEAR: No. )
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MR, TROSTEN: Have vou pesformed sampling of eggs
WITWESS COODYEAR: I have participated with -- no,
not in vivers. I have participated in sampling in lakes.

~

Wk, TROSTEN: Have von vouraeif performsd the
sampling of phytoplankton in other bodies of water besides
the Hudson Rivex?

WITHESS GCODYRAR: Couid you expl@iﬁ what vou mean

oy sampling?

Mw, TROSTEN: 'The actual colisction of phyto-

‘piankton samples in a river.

WITHESS GUODYEAR: For shundance eﬁtimat@as

MR,'TRQSTEmz Oy species campmsition estimaies.

WITNESS GOODELAR: No.

MR, TROSTEN:  Have ven done that type of Sampling
foxr zaonplankion?

WITHESS GUODYEAR: Neo.

MR, TRGSTQN: Have wou vourself engagéd in &
ﬁiqging stﬁdy of the striped bass?

FITNESS GOODYEAR: Ho.

MR. TROSTEN: Have you engaged in another.type
of fieid study of the striped bass?

WITWESS GOODYEAR: No.

MR, TROSTEN: Havéyyou engaged in a study involving

the migratioa of anadromous fish?

- v
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WITHNESS GOODIBAR: Would yov explain by -- what
you mean by gtudy. 1 have gtudied data in the.iitgrature
very extensively.

MR, TROSTEM: & meen a field study.

YLTHESRS GOQDYERR: Ho.

MR. TPROSTEN: Have you ever hean on a fi@lﬂ LTLp
on the Hudson Rivaxé

WETNESS - SOODYEAR:  HO.

MR, TROSTEM: Have you ever performed & po wlation

dynanics study of the stripa@ basy?
 WITNESS GOODYEAR: No.
MR. TROSTEN: Have you svex pexfoxmeﬁ a population
Gynamigs study of snother fish?
| WITNESS COODYEAR: Yes.
MR. TROSTEN: Which £ish?
WITNESS GOODYEAR: Mosquitofigh.

MR, TROSTEN: Have YOu €Vver perforiced a popuiatian

;&ynamics study of anadromous fish?

WITNESS GOCDYEAR: Wo.
CHAIRMAN JENSCH: What is a population dyriamics

‘gtudy?

MR, TROSTEN: It is a study involving the factors

that woulid affect a population of fishes, factors thét'might

‘cause a population te expand or be depressed, the sort ot

pressures for examwple, chat a fishery might place on'a fish
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population., These ave the soxt of studies that are often
done for fresh waber ponds and streams in order to determine

"what sert of fishing limits might be placed or they ave dong

-

in connection with commercial fisheries to see how the fisheried
éhﬂuld be managed. |

CHAIRYAN JENSCH: %hank you. Do you accept that
definytion?

correctly descvibe it?

=t
"".

MR, TROZSTEN: Did

WITNESS GCODYEAR: Generally specking, vou did.

I wowid like to make it clear thabt I am interpreting vour
lquesticns as Lield studies.

MR, TROSTEN: That is what I meant.

2nd howeves, i world like to ezpand my guestion
with regaxrd to ~- you are not sayiﬂg‘i 13 you perfomned
‘theoretical study of the striped bass other than the wne
that is zreflected in the Pinal Envizommznital Sta r@nt 34
population dynamics study, are you?.

WITNESS GQGD&EAR: 'o—éz;e'z: then that, no.

MR, TROSTEN s That is right.

o I vnderstand from youxr xea?onses Lo my guestions
A.hat you have rever performed & papmaatloa dynamics étmﬁy,"
éithez a field study or a theoretical svudy of another
gétuaxian £igh othar than +- wéll mosquitﬁfiéh you indicated
jiiwas in a maveh, I guess that hag & slight favor of an
entuazry to it.

WITNESS COODYEAR: Would you repeat that, please?
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MR, TRCSTEN: Have you &vear pex formad a population

dynamics stuvdy eithexr a £ield study or a Lﬁ&@ﬁwglﬁ&i atudy
of an estuarian fish?

WITNESE GCODYZAR: Hot for the uﬁsai population
dynanics of the.fishﬁ I have been lavoelived in poriions.
The studies con d&eted on gar provide a fairly substantial
portion of pamu3 atbion dynamics.

h, iz thal

2]

¥R, TROSTEN: 'That is a fresh water f£i
right?

WITESS COODYEAR: In an estuarian envirenweni. ‘

MR. TROSTEN: I a3ee.

Kow, I uwnderstand that yow were the principa
gspongor of the portions of the Pinal Eﬁ?ironmantai Statement

L correat?

Y

dealing with blological impact, is th
TINESS GOODYEAR: I am -~ I was the cpe that com-
piled the information ) VEB.
MR, TROSTEN: Well, 4id you have assimtance in
preparing portioms of the statement?

WITNESS GOODYRAR: Would you please -

1

MR, THOSTEN: Well, let’s take Section 5. Sectien
has a section D which begins on page V=7 called, “Bzolcgiﬂa;
ﬂpa@& of Station Op@ra;zun of Units 1 and 2% and it runs
ghrough -=- oh, about page ¥-73, from V-7 to v=-73. Did you

prepare that section? Taking this as an example?

WITNESS GOODYEAR: I prepared the -- most of the
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o were the people who zgsisted you in preparing Chapter
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information imcluded here. There were other poople who

assisted in pyvoviding sowme input info rmation and sube of the

write-ups heve been auvgnented by peocple.

MR, - F.S@ 2N: But in othexr werds, I can cross-

]

.

thexe is a pav“zcuiax quastions, you will bur

e
()

0 senething else, is that correct.

WITNESS CGOCDYEAR: Yes,

MR, TROSTEAN: All vight. You have assisiancs.

(3
2

Section D, the pages I have just indicate
WITNESS GOCDYEAR: Dz, Coutant.

MR. TROSYEN: Which pard did Dr. Couvtant help vou

with?

MR, KARMAH: I am not guite certaln we have to

8@ clearly define evezry line that has been included in this

Eavironmental Stakement. Dr. Goodyear has indicated as

‘had I when we introduced this evidence that this was an

P

‘@ffoxt of the Regulatory Staff and its consultants. Dx.

Gﬂa&year-haa indicated that he is prepared o resya@&{to

every part of this matter in consultation, with the other

witnesses present here. I think if we are going to get to

-which secretary gave him certain figures, I thinkywe.are

-gaing“to\go way ,ay off base.

CHATRMAN JENSCH: I think that as Staff counsel poin:

PSSP

rertaas
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out, the gquesticn ig for -~ to what extent will this wiltness

h(:

,asqwa& responsibiiity for these statements. I£ he says

MR. XARMAN: Be has. 3 don't think we shouwld develop

o A7 o PYSER, Gty ol
any Zurther than that.

fiwl

o devalop, Mr. Chalvmgn.

oF

#BE. PROSYEN: I om not Lrving
I assume the answer igs quite simple. The Two pemple wiéﬁ
Dr. Gouodyear ave Dr. Coutant and Dr. Siman~Tov. E.guyy@sa
'th&t iz the answer, of course. |

CHATIMAN JENSCH: VYes.  To the extent they can

S

pick out portions or contributions. I suppose it im .

‘somewhat difficult to. quantify.

M. TROSTEN: I merely wented to find out who
 %§1 1he peepi@ who assigted and I wili be able to
address wmy guestion more a@PT&pfla?“my

 CHATRMAN JENSCH: T think the cbiection of Staff
counsel is sustained if he can’t pick it out line hy 1i§é.

MR, TROSTEN: Mr., Chailrman, mey i rephrase m%;
guestion and ask about thé areas?

| | CHAIRMAN JENSCH: Proceed, yes.

MR. TROSTEN: Wouvld you pléaae tell ﬁéiibg; Gondyeai.

'wh;ch araas you had &BSlotaﬁcb mu and f£rom whom?

WITNESS GOODYEAR: Mozt of the mat@raal that ls in
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hare reflects copsultaticon while the analysis was going Oon.

MR, TROSTEN: For example, did you have asgsistance

3=

from Dr. Coutant in the matter of the effect of alevated
remperatures on phytoplankion? Did he help youw in that area?
WITHESS GODDYEAR: Yes.

MR, TROSTEN: Dig¢ Dr. Siman-fov ==

b

HITHESS SIMAN-TOV: Mr. Siman-Tov,

i

MR, TROSTEN: Did he help you with r@éazﬂ to the
Hudson Rivew hy&xodynamic agspects?

WITHESS CGOUDNYBAR: Yes.

MR. TROSTEN: Were there othar aspects that you
care to tell me you had help on?

WITNESS QGGHEE&R: Well again, what I am saying is
that I am primarily responsible fox this.

MR. TROSTEN: All right. Okay. I just wanted to

ve clezar because I didn’t want o pother asking you a question
7 . £

and then having to tura %o Dr. Coukani and trying to remembexr
what‘my question was.

Ckav. Now, when ~- you jeined the Staff at
Oék ridge National Labc?at0§y in 1976, igs thai co;fecﬁ?: Or
was 1t 19637 -

WITNESS GOODYEAR: 1971,

MR. TROS@EN: I am sczrﬁ. ¥hat has been the scope
of your duties since you jciﬁad the Staff at Cak Ridge

National Laboratory?

m
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WITHESS GOODYEAR: For the most part  analysing infoxm

tion such as is in hexre.
{Zndicating.}

Me, PROSTEN: Have you been assigned just to the

tndian Point Project since yeu doix

WITNESS GOODYBAR: This has been &y principal

ragponsibility, yes.
wR, TROSEEN: All zight. In other words, you

spent most of vour work on the Indian Point Project and you

had not workad on other projects simu&taneausly?
WITNESS GOODYEAR: 1 had worked en othes projecis.

MR, KARMAN: #Mr, Chairman, we ore going too far.

indicated he has spent most of ‘his time on

project. Wheiher he spent twe hours 4a vieekh

matter, I think that is really not pertinent ©o the gxsminatiol

we have a.long zow to hoe apd T think we ave just going down

blind allies.
CEATRMAN JENSCH: ‘-W@lk, 1 +hink this ls pazt of

foundation to the extent to which he worked., If he just -

ﬂjoim@ﬂ the AEC in 3971 and we are almost done with 1972,

wut Af he . is responsible for & project that is ranging

in cost possibly from 60 million to 190 milliion, I think he

probably is_gding toc take this row hoeing in some detail.

objection overruled. Proceed.

¥ addition, I think the_xegurdought

YR, KARMANS

2 i Asd

L e
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4] Lﬁdlﬁd .» that Dr. Soodyear, a8 is DT,

o

Simen~Pov are not enmployees of ©

CHATRMAN JENSCH: Yes. That shou

established in the zecord. I presume it im

MR, KARMAN: Yed.

MR, TROSTEN:
L in ¢he field of stat
maméi@ngd in your resumé.

WITNESS GOQ YEARS

1 didn‘’t hear aayth

Coutant and HMx.

nergy Commission.
Ed he noted and

Union Cd&ﬁi da?

What training or experienca have

4 ng
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MR, TROSTEW: Extcuse me. I wué distracted., Yéu
were starting to tell me azbout the other project yow had
worked on.

WITHESS GOODYEAR: Doing some vhermal effects
rveseaceh as well as the input into this document. .Qhe?e
invelve principally the population éyaamima of a lavge-
meuﬁh-haés‘pépu;aéleu in a reserveolir with a thermel elflusnt.

MR, TROSTEN: Xn what, 8iy?

Jacta

WiTNESS CODDYEARR: In a reserveir that reselves.
thermal effluent.
I hawve aﬁﬁé participated in aiding cther ==
prepavation of mth@r'impacﬁ stat eiennmg other stafl,
MR, TROSTEN; What special txaining.&@ vou have

in the field of mafh&m ties, Dz, Goodyesny?

Lace]
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zpecial training do, you have
in the modeling of biological systems?

WITNESS COODYEAR: Would yon pleasz ~- I am not
certalin what yvou mean by special im this case.

Mx. TROSTEN: What I mean i8 we haV@ héré in the
x&coxa a mathematical model dévelop 204 hw the Atomic ﬁnergy

?@mmlssion gt ff ‘avelopeﬁ by you. I wanted to know whether

m@delé? Had you developed a mathematical model like this for

other figh?

"you had apocia* training in the development of such, muthematlca

tram Cweamas e

L emenae

"51.4




' 2miy ¢ Let's take a specific guestion.
2 WITHESS GOODYEAR: No. However, T weuld like €0
3 | point out that I have had special asslstance from peopls who
®
4§} ave modelers within our division.
3 MR. TROSTEN: ALl right. WNow, &id Dx. Coutant
& Aei§ you with that model? £ the stxipeﬁ'be 8%
7 WITNESS GOODYEAR: Not from the standpeint of
8|l the model itself with inmput o it.
o ME. TROSTEM: Did Myx. Siman-Tov help you wiih.
i@ ! regard to. that nodei?
£ | WITNESS COODYERR: Would you now plasse clarify
» ﬁ2v which model you avxe speaking of?
®
i3 MR, TROSTEN: I assume My, Siman-Tov {‘K‘Qbmblv had
14 a considerable lnput in your model which is desor ib@& in
i5 é@pemdix :w? but did he help you with the model which is | %
16 described in Appendix 5-3, which is the mmthmmatlc 1 model of |
17 the impact of the plant on striped bass?
18 WITNESS GCODYEAR: Mot ko the same degree, No.
19 j MR . TROSTEN: But he consulted with yoﬁ?
20 WITNESS GOODYEAR: i consulted with him.
24 _ MR, TROSTEN: Was there someone else you haven't
‘ z2 identifind vet who congulted with you in a significant way
23 cn.the developmant of the mathematical moéwl for the striped
‘ 24 nass which ig im the Final Environmental Statement?
25 ITHESS GOODYEAR: Several other people have, ves.
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4mil ¢ MR, TROBTEN: Did they actuaily --
®
2 CHAIRMAN JENSCH: Excuse me. Had vou finished?
3 WITNESS GOODYEAR: Yes.
‘ 4 . MR, TROSTEN: I beg vour pardon, Doctor.
8 Di& éhéy actually develé? the mathematical model
6 oxr portions of it? The theﬁryg in cnhew words, the eguations
7§ that later were translated into compmtez‘languageg
8H WITNESS GOODYEAR: The squations that have been
9 used are largely my own. They wexe cheﬁked,‘cx@és~&heckeﬂ
1o with several cther mo df exs -~ with several modslsrs to see
it if they were legitimate or not.
i2 MR. TROSTENW: Do you know if any of theose modelers

&

had ever developed a computer -- & mathematical model involving

i4 | the population dyﬁamics of a £ish?
15 i WITNESS GOODYEAR: T don't know.
G : MR. TROSTEN: Do you know what Dr. Hall's background
§7 | is? 1Is he.a binleogist
18 WITNESE GOODYEAR: He is a biologist, ves,

| 19 MR, TROSTEN: Do you know if he has had any special
20 ( training in the m@daiixg of the population dynamics of %
21 . £igh? | |
22 WITNESS GDODYEAR: Just a wmoment.

. 23 ‘Wltnass 3. conferring.)

CHAIRMAY JENSCH: While thers is a pause, I wonder

=

.

25 if I could wnderstand the guestion,
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What is the special training? Are you really

saying what is his training and you can determine whethez
it is spercial ox na ? i mean -- speclal training may mean

something to a graduate student and o an mnﬁergxaduaﬁe oY a
Ph.D.

MR, TROSTEN: Excuse me. I will rephrase the
guaestion: Do you know if Dr. Hall hazs ever &évelayed a
mathematical model for the 1ife cyole of a fish?

WITNESS COUTANY: If I might answer ﬁﬁatp Dr, Hall

did have his Ph.D. training in systems an

3

e
‘2;;:

-om

is and medeling

3

5;.:.

at the Univergity of North Carolina and part of his thes
training was the development of such models, and I believe
hae's -~ excuse me, his thesis research involved such a

.

preparation.

r

MR, TRCOBTEN: OF mathematical wcu@

)

a mathematical model for a fish

¥

HITHESS COUTANT: O
population, right.

MR, TROSTEN: All xighﬁg

Have yeu any spzcial t#aining in compgﬁer pragiam~
ming, Dx. Goodyeax?

WITNESS GOODYE&RE What do you mean by special
training?

¥MR. TROSTEN:  Would you describe the training that.
you have in computer programming?

WITMESS GUODYEAR: I do not have any formal training
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Cmers and modelers, then the answey is ves, I have had it.

5306
in computer programming. I have bkeen -~ if you ran include

training, on~the~job~type training with assistance from program}

MR, TROSTEN: Would vou say that the on-the-~job

-

txaining ycu have described was prigcipally the training
that you havp had since  Jjoining = fhe Oak Ridge National
Laboratory?

WITNESS GLODYEAR: Principally ves.

MR, TROSTEN: In other words, the on-the-job

training you have had has been principaily in the development

a

51)

of a mathematical model which is the 'Ubiect of the Pinal

invironmental Statem=2ni?

[«
o

WITHESS GéODYEAR: It is related ko it, yes.

MR, FROSTEN: But is that the pl neipal gnwth@wﬁsb
training that vou have?

WITEESS COODYFEAR: The principal training is in
the develcpment of a wmethematical model fox %L*r@m bass.
The model that is uvsed in the Final Statement is a wuch simplii
fied version of it.

MK, TROSTEN: But am I coxrect in undewstanding that
the principal tzainimg.which you describad as on-the~job

training was developed in connection with the pzeparation

of the model which iz the subject of the Final Enviroamental
Statement? o

WITUESS GOODYEAR: I am sorxy. UWhat do you mean by
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when you were working on this nodel

6307
gubject of the Environmental Statement?
MR, TROSTEN: ﬁelz, theye is a modsl pre sént&d
in tha Final Envivonment al Statement.
WITHESS GOOUYEAR: Yes.
M. TROSTEN: The prepavation of that model .

requir eﬂ PrOgramming ga  ghe  COMPUTET. T asked vou if you

4

had had any - asked vou whal. youxr training was in the

pE ogrummlnq of a computer and you said that you nad had on-thed

. T wanted Lo know if the on-the-job tralning

2

sob tralnin

that you just descri
WITNESS GOODYEAR: Working on striped basg models,

CHATRMAN JENSCH: Was that in the plural. stviped
bass moﬂeis?

MR. TROSTEN: Striped bass.

CHATRMAN JENSCH: Was that your answer. includad
more than one modal?

WITHESS GQODYEAR: ¥Yes.

CHATRMAN JENSCH: - Thank you. Proceed.

VITNESS COUTANT: If I might amplify, we do have a
research program at theblabaratory that involveaipopulation
dynamics modeling and Dx. Goadyeax.has a part of the reseafch
work in that programming. This program invelves other models

in addition to the particular rodel which was used for the
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impact statement bafore us. So I think it is unfair to sug-
gest that the only on-the-job training is with reﬁgéct to this
particular moéelol He is working with other models and
considerably more generous ard his models.

MRW‘TaﬁﬁTEﬁ: T didn't mean to be unfair. I was
juat trying o ingquire about it.

tow what ﬁpecial training do yow have in the

spacialty of hydeology, Dr. Coodyeax?

with regard to -~ oxcuse @2 T shouldn‘t use that phrase.
I will stop.
What is the training.that you hava, either
Qrof wseional fraining or experiential twaining, with regard %o
facters econtrolling phytoplankion gra@thg you, Dr. Gmméyeai?

ﬂE¢WE°” COODYERR: Factors controlling phyto-

MRB. TROSTEN: actors controlliang phytoplankten
growihio

WITNESS GOODYEAR: Well, virtually 211 of the
biological training that I have haé is oriented around factors

controlling not only phytoplankton, Lot other forms of 1ife

WR. TROSTEN: In other woxds, you are a biologist .

and graduate biol logist, and hence vou have a general --— you ha

<
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the understanding of a blologist of factors which control

phytoplankton growth? But apart from that, was any of wour

work specifically devoted to the subject of factors controlling

phytoplankton growih?

Let me be as séecific as I can. ‘There axe
gections in here, in Appendix 35-1, for exampla, that deal
with the factoxs that control phytoplankton growth and
diversity. I wnated to know if you had performed any special
sgtudies in your professional carser that dealt with those
very subjects?

WITNESS GOODYEAR: Yes, I have.

MR. TROSTEN: Would you describe them?

WITHNESS GOODYEAR: Let me collect my thoughts for
a second. |

One of -- again there are £o many different
things that cosmtzol population.

MR. TROSTEN: Yes.

WITNESS GOODYEAR: I have worked with phytoplankton
for a particular controlling factor and related that to
secondary production.

MR. TROSTEN: Which factor was’this, Dr. Goodysar?

WITHNESS GOODYEAR: This is nutrient input.

MR. TROSTEN: The effect of nutrient input on
gubseguent phytoplankton production?

r

WITNESS GOODYEAR: Subseguent phytoplankton producti

on




‘Omil ? and production by conswmecs.
2 MR. TROSTEN: You 4id not work specifically on the
3 effect of heat on phyt@plénkton production?
® | | |
4 WITNRSS GOODYEARZ: No, I did not.
] MR, TROSTEN: Did you work on the effect of

&

chemicals on subsequent phytoplankton production?

WITNESS QOODYRAR: I have aszsisted in studies

ot
3
=

2
(7L
i)

& of th@ta I have not done them specifically myself.

9 MR, TROSTEN: All right.

10 _ Which ~- have yvou performed studies yourself to
11 determine the effects of temperature alevation on species
12 composition of phytoplanikton?

i3 WITNESS GOODYEAR: UNo.

id R, TROSTEN: Have vou performed studieg yourself
15 o determine the generation time of phytoplankton relative

16 to temperature effects?

i7 | WITNESS GOODYEAR: We are still talkinq | !
18 field studies?

19 MR. TROSTEN: Yes, sir.

20 WITHNESS GOODYEAR: No.

21 MR. TROSTEN: Have you performed studies yourself
. ) on the effects of temparature elevation on species composition
23 and abundance of zecoplankton?

. 24 WITNESS GOODYEAR: No.

- MR, TROSTEN: The same guestion excepting chemical,
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WITNESS GOODYEAR:

MR. TROSTEN: Yes.

WITNESS GOCDYZRAR

[

MR, TROSTEN: Dr.
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WITHESS GOODYEAR:

Mk, TROSBTEN: Yas.

when vou are eaking a study, 40 vou

o make it ole
from which‘ysa are dvawing
theoretical o
you say would yvou agree?

WI*NRSﬁ GOODYERR:
PROSTEN

AR
t‘.&ho

De yOum 2gTEE that

important in dipcussing the impadl of the propogsed op

jeal laboratoery. th

yOUr CONSLY 185058,

You wouldy

ICERE
For zooplankion?¥
N‘On
Goodyear, 40 Yo think that it

sar whethey the pupporting evideacte i

eoretical laboratoxy
studies?

. Ky
metwacen then?

e 5

think it is important

whereby -~

-

ves .

2,

generally each site must be

evaluated individually in ozxdexr to derernine the epvirimiencsd
impact of ths py oposed coperation of a powsy piunr?

WITNESS GOODRYEAR: Yes.

MR, TROSTEN: and do you pelieve that this is che

most aporopriate way in which

optimum balance of costs and

n you can decide what the

henefits iz, thabt is lo

oking at

oo

igbovatory OFX &ﬁ*ﬁi@ht or field studies? Cou® -

PRRIANEVEY

.

:

B AT, T, KRN




e atoh, SR e -
s P B L P S T
o s 78 S et e
A s e S Tt
2 5 e -
X 5 . el i
3 — &3 Cin = i i :
po) . 0 % . o 1]
R . < = “ s 3 " i e
vl b @ L £ For e & o g 0 g o
5 ol b e ESS R ] a,u . v < u... N w
28 N 4 ey H
ool N " 3 5 o o2 £ i L 1 n
. i €L 1 1 L =} o e 2 - o
& ] v ~ W e R : v . N - R
i b { AT - . . a
4 By i = £ £ o - g% & 7. = 7
15 . 8 " ’ =
s £ . e Pt N S -
o4 o3 mzm 2 [+ o Rl .mw BY) &5 e B ~
g ! o W " & . - 3 Ll
53 M .é 5 o » s vats s i %
s > ot o Y < ... ¢ e i
a3 G i 4 43 P e ,J e o
o b = It £ i3
13 i brd = -2 " ol ek Pk o bt
T ot & - b € 2 ) e = i
© & % e vl 0 = ” & s} gt e
- oyt ey W o3 e
SRR i m -t 5 43 2
“+ w3 * o &2 3 3 b
P! o e ] Ta 54 oy P . o
o i = + Dy b ~ - r :
o B0 g =08 @ R B g
a3 Y k & e ot 1 a e ® =
; Wi I - e L Fiid v ) o4 P o
¥ 1 b B : A & o »
had & o s = = I a P wF S 5 . b
m G i z 3 ! 3 e g £3 ] = o
g |8 et i % i = 3 : w4 oy N 1.
i 23 & £ o) el =T ] et ™ o o 3 o
. & a o g} o = " & @ . %
s el 0y > o La 4 a4 o] 5
=4 O % : bt ] ~y % iy 1 a4 & )
3 £ & Ca] B K] r ot # bree wnz st o o3 }
o £ =] 5 . -t o o ¢ % o o = o3 ! 3
& H o R e e g &4 &3 =5 i o B A &3 il [ s s
5] P N ¢ 3 wd = A ke R v iy
¢ o mnw i n ~ ot mn 0, Wa & 2 ﬂ. o m.n by . o ‘ & G
P 3 hag ) 3 a3 -y = 3 d " i3 £ Lo w5 G
B 4] Ce %\y 3 ) & ] w..m 2 3 : + 4 o N m\w » £ ¢ R.“ WMH
ot o2 3 s @& s e & 4 = 2 L s s A ey
pa] £ EX] a0 by R ¢ e ~ . W [} ) 5 - vy a ]
3% A . e A2 o4 S8 3
i 2 o & ] £ e o § e o5 = fa A& = P b &
o o . ¢ o , W3 o —~ bt 7 & oo i
- - T - - 1y ST S B VIR =~ I g 00g o H
£ = % o P ] & I . o s & [ ar . & | ¥ o~ for
5] B [ P s h . @ P ~ - ] = B Lerd =
=3 . : s &t bt o b ot i =3 s} o x & a =
s E O rel ¥ & & s ey ® Ll 2 ) & o i Ll
Bt : B & = 5 5 g B e @ A 0 .
X s » o 9 d at
[ es PR 2 = wd o & = = & & & - re 5 o
o v & i L ve = sl 4] et q o 7 ]
" i et P ) e ] Ad 5] o~ & i} Bt - : ® 2 T
& | e 8 2 = T ! - - b % .
o bl G ot & £ b l o) o i 3 phy £ 3 | & Ut
e i} = . s v bed & s i1 e e - e [ ) -
P e o S U o @ xS S = S . ¢ B o e - w5
£ “y iy i} [# o . .w Lo - & o =5 om &2 A o} .
A o3 &5 " =) ] ce pa &2 £ 2 * & A &3 = =
i L 3 5 4 tg & ES Fa [ & h ] w4 o ] P oy
202 8 o 2 g 8 8 o 3 e 9 02 » 7 9 Bos &8 707
- b z ; s o o2 o i
@ i (L B TR £ = 2 bie o =Y po & i “ . .
o b <& ’ s F ] Ws“ i - m {63} ﬁ..nm pet) & G i3 gt e vim. % B be g Wﬂ
P o8 b= - 5 oa b L ! s ot g1 o ja 3 e
oy 2 2 _. [v] 1 n by . 53 g o el 3 o =
4 B o el o = " 43 e = = - o oo b T T~
463 E Py o bl s e P e o4 1 = ~ ~ e o [ il =
4 1 o~ h o fimt 2 - &2 [ 9] H 1 Bt Sl ] P DM
[} oz e ba ped fr] b : Cal . e 3 = e et 4 o] i o 241
o= = p 4 eped [ ay S L] . R ' ot o i $u n )
] : = aly = [e) 774 P s bt (& ¢ 2 M e i 3 i o
L5 ft Ha S T [} 54 o B o @ o s G i ER
axrt 2} Y 3 Red o 3] v > % , et 3 L
£ KX ] oot 4 & o L 44 3 5 = £ @ =i o
s & o 8 & G ] erd i 7 2, B b - 4
o . ) e g Y rd i v e
T = by P s & i a2 2 e
P . Wz o G 53 -4 104
& 1% (H .....uw = e o .Mm mmm L B Y R
el -4 & o b - b b 5
(¥ % % Ry
o) [ pa N bk 2 [ v..mnw Vﬁ
& L¢3 [ 23 & O o . o
3 ; 3 3 & 83 pui? 2
} @ 8=} = S ] ) o & ]
5 = g = SRS R T o 5
B4 w = & SRR % g
K . 3 [
o] Oy il ) U3 e fo] O et &
1 o o ol by el
E & K -
§




13mil

~r

Y]

4
&

o

5

17

18

19

20

23

with vour guestions and perhaps we can take a recess after

you have stated the gquestion and he can look at that list.

Mk, TROSTEH: I would like to have vou look at the

iist, at the first break, Dr. Goodyear, and I would like you
o tell the Board and us whether vou have perscnally reviewed

and evaluated each of these documents and the portions of ithe
rranscript that arve also identified on that plece of paper
you have, with the exception o©f the ones that are dated
Gctober 30, which were offered in evidenue today prioxr to the
time your work on the Fin l Environmental Statement vas con-
cludad. Would vou do that?

CHAYRMAN JENSCH: You don't have to answer that
right away. If vou would like to take a recess to consider
i, I see there are thrxee or four or five pages there.

WITNESS COODVYEAR: Yes.

CHAIRMAN JENSCH: %Would veou like to answer now?
We can take a recess.

MR, TROSYTEN: We can go to another subject.

CHAIRMAK JENSCH: ALl right. If you can defexr that

and give ug your answer later.

Proceed, Applicant.

YMRQ TROSTEN: Thank you.

WI?&ESS COODYEAR: Before we go on, the question
wag for which of these deocuments were reviewed befor@ I

conpletad -~

£
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MR. TROSTEN: Your work cn the Final Environmnental

Statement. Thare ig a list of documents. Pervhaps I can help
e

m

ou a iittle bit, Dr, Goodyear.  On Thoat ilist is a list of
¥

«

all the principal documents the Applica

in

nt intends to rely on.
Some of that iist consisis of documents that we offered in
evidence today. I am excluding that from the guestion. I
“m-asking vou with regard to all the documents except these

N
N

n evidence today, but incl&@img the cnss that
\' LN

i
&
o
®
K
fte

: i
vere attached to our comments on the draft Ged=zil statement,

did you look at all of those and pergsonally review and

e

evaluate thoae Gdocuments before your work on the Final
Environmental Statement was concluded?
I will procesd, Mr. Chaixman.

CHAIRMAN JENSCH: Procsed, ves.

MR, TROSTEN: Did you review and evaluvate the
testimony of Pr. Lauer of New ¥York Univarsity and Dr. Lawler,
dated RApril 5th, 1972? You have the two documents in mind I
am thinking about?

WITNESS GOCDYEAR: The striped bass modeli.

MR, TROSTEN: And the effects of temperature and
the effects of chemical discharges on bin?ac

WITNESS GOODYEAR: VYes, o

MR. TROSTEN: Those are Dr. Lauver'’s two d@;uments,

Did you review those three documents'b?i¢r %o the

time your work om the draft environmental statement was
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2

CHATRMAN JENSCH: Perhaps he would have to take
1ook at»the documents. If you have them available, he can
review those during a recess, t@o;

MR, TROSTEM: VYes. I will show them To you.

CHAIAMAN JENSCH: IXf you can give them to him at
the break, he can review them. |

If you desire to have the answars now, we will
take a break.

MR. TROSTEN: If we can take 2 minute, Mr.
Chairmain.

MR, KARMAN: I would just ag soon have the witness

Q

+o be able ©o sit down during & recess.

CHATRMAN JENSCH: Do vou have another question
iike this that will heve documenit review?

MR, TROSTEN: I°'ll go on. We can get back.

CHATRMAN SENSCH: A1l right. A1l right.

MR. TROSTEN: Dr. Goodyear, have you had an
opportunity to review Dr. Lauer's Octchey 30th testimony
which concexns the work performed by New Yoxrk University on
the effects of Indian Point plant operaticns on Hudson River
biota¥

 WITNESS GOODYEAR: Not in detail.

MR. TROSTEM: ALl right. Well, if you have reviewe
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it in detail and if it contained any material that caused you

[t

) n the

to alter any of the conclusions which you expres sed
Final Environmental Statement, would you sc advise the Board?
CHAIRMAN JENSCH: Let him take a look at that
document, too, also, on the recess
ERG TROSTEN: Would you look at all these documents

ear, aud we will go on from there.

o
™
[]

]
Q
Q
'~<2

€

CHATRMAN JENSCH: All right. Let us take a ~- if

t¢hiz iz convenient, how long would you ii ko to take, 15, 20¢

MR. KamMan: I understand the question, Mr.
s

Chairman.

CEAIRMAN JENSCH: All right. Let uz take ~- 2t thi
timeyllet us recess, te reconvene in this rocm at 4:10.

{Recess.)

7]
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CHATRMAN JENSCH: Please come to order.

Will the wihesses please resume the stand?

Staff counsel, did you have a statament?

MR. KARMAN: ¥es, Mr. Chalrman. After exanining

the rather leagthy 1&8& of documents which the Applicant
atated he wantad Dr. Coodygar or th@'~“ and/ox tha other

two witnessas to Look at, ¢ much paper has been proliferated
during the course of this proceeding that Dr. Goodyear
requaested of me, and I certainly concurred in that opinion,
zhat we would appreciate it Lif we could lock over all of
those statements during the course of the evening and that
LOMOGLTowW mOrnhng we can definitively B&Y -

We feel in all likelihood we have looked at
every one of them, but Dr. Goodyear does not want to at
+his time indicaie, bacause 80 much has bamen seen by him
¢hat he just wants £0 make 3ULe that the item in quastion
is the one that he had looked at.

MR.  TROSTEN: HMr. Chalrman, I think it is an
extremely good idea that Dr. Goodyear have an zdeguate
cpportunity to raeview these docupanis so he can be suxe
that he has seen them and has taken them inte account. I
thipk th@_S&aff counsel’s suggestion is vexry well taken.

CHAIRMAN JENSCH: We will try to make & provision

for that. I think it means that the gvening time will be

needed by the witness.

o
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that inveive documentary review?

photosynthesis might be inhibited in phytoplankton by e
" certain temgerétuxe. And 50 taking that as an example,

- would yoﬁ say that all powar plants have the same effects,
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Refore we recessed, oz during the recsss, I

inguired of Applicant’s counsel did yon have more questions

MR. TROSTEN: Not really.

CHAIRMAN JENSCH: Do you want to proczed with
othey questions?

MR. TROSTEMN: Yes, I will proceed.

CHAIRMAN JENSCH: Proceed.

MR, TROSTEN: Dr. Goodyear, I would lﬁka to move
o another topic.

Bazically what I would 1ike to discuss with you

now are the effects of entrainment and elevatsd tomperatures

SPRER

an@ cheﬁical discharges on aquatic biota, just =0 we are
all talking about the same things.

I heva a general quastion I would like to ask
you fixat. Would you say that all power plants have the
game effect on @ﬁtrained orgahiams?

WiTNESS GOCDYEAR: Would you explain “"effact"?

MR. TROSTEN: Uell, . Ior example, take the effect
of elevated temperatures on an entrained ogganism;.an

organism might be affected in a certain way, for exampla,

éiting‘-this ona examplie, on eatrained organisms?
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WITNESS COODYEAR: Basically, yes.

MR. TROSTEN: They all have the same a2ffect?

WITNESS GQODYEAR: All of them that ussa -~
within & -~ each pww&r plant will have its own spaclfic
attribuies.

MR. TROSTEN: That's what I m@anﬁa‘_Im @th@r.
words, each plant, by its design and operating cheracteris stic
would have its own spacific attributes which would have o
be consideraed, don't you adres?

\ WITNESS GOODYEZAX: Yes, ths ambienkt, the envizon-

MR. TROSTEN: All power plants do not have the
same effects oa organismg, @ach Powar piant would have to be
jocked at to determine its efisct on the entrainad organism?

WITNESS COODYEAR: Righﬁn

MR, TROSTEN: Right.

Now what are soma of the factors which can
vary the effect of a power plast upun sntrained oxganiazms?
You startad to mention some.

WITNESS GOODYEAR: Well, of course, the temparaturd
wf the condansers.

MR, TROSTEN: Right.

WITNESS GOOD?EAR; I nsed Lo make sure we aré
talking abocut the same thing. Wien you say an effect

uponr aquatic organisms, are you talking about effects on

3o
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individual organisws?

MR. TROSTEN: Yes. I am referring to the afiects
on the individual organisms as they pass through the cooling
syét@m of the plapnt.

WITNESS GOODYEAR: All right,b The chemical
envivonment they are exposed Lo; the tenparaturs snviron-
ment they are exposed to; ard the anount of turbulencs,
change of prassure.

MR, TROSTEN: Now would you say that the
rasidence time is lmportant?

RITNESS GOODYEAR: ﬁaﬁid@n@@ time is dwmportant
in sstablishing the actual 2uposuze.

MR. TROSTEN: Yes.

WITNESS GOODYEAR: Not oply to chemicals, but
temparaturé ag w@ilo

MR. TROSTEW: In other words, if the residence
time were very short, this might have a much lesaer aff@cﬁ
than if the residence time wers relatively leng? It mighg,
I say?

WITNESS GOCDEEAR: Yes.

MR. TROSTEN: All right.

Now it is also important, of course, that you
address y@uxaaif ‘g.thé type of orgamism that's entrained,
right?

WITHESS GOODYEAR: Yes.
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MR. TROSTEN: That's the nost iﬁpgrtant thing,
isn't 1g?

WITNESS GGODYEAR: VYem.

MR. TROSTEN: ALl right.

i Now what bappens to an snlmal organism that is
elther killed or injured as the result of entrainment through
a power plapt? What might happen, let‘s pudt it that way?

WITNESS GOODYEAR: Well, thera's sevaral alt@ﬁnaw
tive things that could happen. The organizm could
actually decompossz without being consumed Dy soms other -~-
in other woxds, it could be an sffect of decomposition.

MR. TROSTEN: Lat's take, for example, a mackerel
invertebrate zooplankton-like vertebrae? What would happen
o that?

WITNESS GOODYBEAR: He could eithe; decompose ox
it could be consumed by another crganism.

MR. TROSTEN: In othasr words, when ths
individual gamwars cama sulk of the discharg@ canal, 1t
might, if it were dead, sink to thse bottom and decmmp@sé
or if there waera a fish there which ats gammaxrus, it might
b eaten by the £ish?

WITNESS GOCDLYRAR: YeB.

MR. TROSTEN: bhid you want to add something, Dr.

Coutant?

WITNESS COUTANT: Just a commant that it could
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be broken by mechanical damage so it camz out as parts
rather than the whcl@;n

MR, EROSTE&: Right. Thank you.

Now -~ and, in fact, the -- one reason fishermen
lik@ to go to the outfall of power plants iﬁ.h@caus@
they think fish are there and are pevhaps fesding. Thai's
one reason why they might ¢o there. I am not ﬁugg&éﬁing
that is the raason, but p&zhagﬁ that's 4he reason.

WITHESS GOCDYEAR: Is that a guestion?

MR, TROSTEN: Yos.

WITNESS GOODYEAR: I don'% really know.

MR. TROSTEN:v So you sald then the individual
organien that goes through the plant, in this case a
consumer organism such as the zaopiamkkm;, could sarve
as food for a higher g;ophic leval, is that corzect., if
it were entrained and killed?

WITNESS CGOODYEAR: Yes.

MR. TROSTEN: MAnd 4if it wera entrained énd injured
for example, if 1t wexe stunned, it could also serve as
food for & hicher trophic lavel?

WITNESS GOODYEAR: Yez.

MR. TROSTEN: DNow is 1t possible that particular
organisms which &re entrained in a partiéulax plant will
suffer no advesrse effects? I say it is possible this might

happen?
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' i WITNESS GOODYEAR: Yes.
| . Z MR, TROSTEN: C@amld thisz be wac@.fur lpi'-ayﬁ:c:v-'
| 3 plankton?
‘ A : WITNESS CGOODYEBAR: Undaes 'm"‘;'@ clrcumstances, vas.
5 MR. TROSTEN: C“a::m?d it be trus m»“ zm}ylankt@n?
¢ - WITNESS GOCDYEAR: ﬁxmm: some elroungtances.
: 7 1 - MR. TROSTEN: How sbout fish eggs?
8 WITNESS GOODYEAR: Vm@ RRIPVNTR, §
9 ' MR. TROSTEN: Iz it T’@w‘}.";&'ub1  a flsh sgg micht
L 10 ‘not be injured?
i1 " WITNESS GOODYEAR: Well, .ﬁ,’i: is certainly possible.
12 MR. TROSTEN: How about lavva?
' . WITNESS GOODYRAR: Agalnm it is possible.
14 MR, TROSTEM: Right. Okav.
', 15 | Now i3 it possible ¢hat alth ~ugi§ i;ﬁc}iivﬁ.dwal ‘
; ig | organisms might be killed ox injured by entvainment at &
.7 power plant, that this would have me significant impact ou
i the populations of thosae organisms?
0 WITNESS GUODYEAR: Yos.
205 MR, TROSTEN: Just o 'ﬁak@z an é;};ampl.ca; I guess
21 I understand your answer, bug supipms:ﬁ.ncg only 2 small
02 peveerage of the total number of oxgenisms prasent in the
‘ - aras WEre kill_@d or injured. Would that have a minoy
28 , .
on effact on the populations in the river?
‘ - WITNESS GOODYEAR: That would depend upon ¢ths
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2 A MR. TROSTEM: But under certeln clrcumstances it
3 might have a mindr effect?
. 4 WETNESS CGOUDYEAR: Yeas.
5 MR, THOSTEN: Suppose, for asxompla, only that a
G relatively lavge number of organisws in the limediaie area
7 were killed or injured, but that the organlsms were very
8 widely distributed over the yiver. In that circumstanse,
9 might there be a minor imusct on the tobtal nopalation?
0 WITNESS GOODYEAR: There gould be.-
| 5y MRf TROSTEN 2 @xa might be only &Amﬁnaz Smpast?
i2 JITHESS GOOLYEAR: Yes.
] ’ P MR, TROSTED Right,
Lad
i 14 How suppoge you have @n»mﬁg&miam that has a
| 4 4 .

3

very high mortality rate, normally go thakt a very largs
percsntage of the organlsme world dle very quickly sayway.
! They axe dylng, you know, baing born and dying very quickiy.

; | Now if & anumber of thoss organisme ware killed by entralnment

18 .

i in a power plant, might that have onily a nimor lmpact on

20 the overall populations of thoss @;J gsms?

o1 CHAIRMAN JENSCH: Excuse me, could you tsll me

20 aam@thing_@h@ut tine factors invelved? Are you talking aboul
‘ -a minute or two, or two months, or two years?

MR, TROSTEN: 7 am talking about a -~ well, to

e -
. » 5 ’g

take this example, Mr. Chalrman: Supposing you had a populatdin

/
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ghat's present in the area during the summertima and #his
population has a very short generation time. The animais
are being born, dylng very, very quickly; and I am asking

Dx. Goodyear if undexr these circumstances, if the power plant

ware cperating on a2 river during that period of iime and a

number of thesz organismg were belne killed, bub these wera

organisme that were belng born and were dving very, very
guickly, mnow might the impact on the populatlion of those
organisms be very small because of the weason I have jusl
glven you?

WITNESS GOODYEAR: It would really ~- the answer
depends upon whether or not the mortality that you have
seen, the natural rate of die-oif, dapends upon what causes
that natural rats of dis-cff.

MR, TROSTEN: Right. It would depend, for
erxample, 1f thiz wers strictly an additive process, maybe
it would ﬁav& & sigrnificant impact; but Lf it were not a
ptrictliy additive process, thea it would not have a majox
fmpact. Is that zight? \

WITNESS GOODYEAR: Right.

MR, TROSTEN: Now I have asked you a series of

. _
guastions about cirvcumstances that might exist where
organisns were being satvained im a power plant, and they
were bedng killsd, but undsr thase cilroumstances the result

was having a relatively minor impact on the population, and
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. | "
you have indicated that there might be circumstances like
this that would exist. Now X am golng o ask you, ia it
possible that any one of these circumstances or all of thess
clrounstznces exist at'in‘ian Poilnt? Ie it posslble?

WITNESS GOODYEAR: For some apecles.

MR. TROSTEN: It &s possible?

WITNESS GOODYEAR: E@rlgen@ species, but not all
of tham, |

MR. TROSTEN: Jkay.

Koy --

CHAIRMAN JENSCH: Exeuse ma. I8 that & speculative
guestion or wwywaulé it be foundation that thet does ocsur?

MR, TROSTEN: I was m@ieiy asking him for a
general statement of primciple.

CHAIRMAN JENSCH: Are you going to ba able to
supply aevidsence that that lg a condition?

MR, TROSTEN: Yes, we will supply a foundatlom.

CHAIRMAN JENSCH: Very well. Thenk you.

Préc@@d.

MR. TRCSTEN: Now tur@ing 5 page 5~22 in the
fhat is suggasted by that page. If an organlsm did not
passively £loat in the Hudson River, and if its distributlon
wera pot uniform im the Hudsomn River, would the rate of

errainment of that organism not be simply proporxtional to
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the flow through the condenseys? I elther or both of
those conditions existed, let me repeat the conditions for

VOB

MR. TROBTEN: I ask you te assume a situastion
whare an orgenism dddn’t massively fleal in the Hudson River
and/or its diatribgti@n wasn't uniform in the Hudaen River.
In other words, there were more on the @28t bank than the
west bawk or wvice versa. Under those clrocumstances, isn't
it true that the rate of entrainment of such an ovganism
would not be simply prepmxti@nai to tha flow ﬁazough the
copdensers, of water through the céaﬁ@nﬂ@rs?

WITNESS GOODYEAR: Tha problem t¢hat I am having
is with rate of eutrainment.

MR, TROSTEN: Thare is & statemant that appears
on this page,; and X111l vead 1t to you. You say -- you talk
about the blological aan@eqﬁ&acmﬂ cf power plant opgration

with once-throngh cooling. Are you the author of the state~

mEnt?

WITNESS GOODYEAR: Yes.

MR. TROSTEN: All right. You say tha importance
of such- predation, you are likeniég poway plant operation
to predation, is related to the rate an which organisms
arge consungd and for péssive and nearly passive crganisms,

consumption rates are similar in magnitude to the xate at
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which the water is used.

Niow I am asking you if an crganism d4id not

assively float in the vudson River, ©F i its distributlion

was not upiform across the river cross section, is it ¢

.

snerainnent ©of

“'!"

¢yue that the rate o that organism 3

F
'@

not be simply prepovtional €o she fiow of watsr through

the condensers?

WITNESS GOODYEAR: Again the rate -- it would

~

have to be proporticnal to the rote of water withdrawal.

Howevar , we have got two fackors we have got to look

one iq the magaitade and the other igs the fraction.
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1 MR, TROSTEN: BExcuse m =~
2 CEATRMAN JENESCH: et him €inish. Go sghead.

Mi, TROSTEN: I am SOTTY. T just felt wy sguestion -
i 1 Aidn't think I was paking my guestlon clear.

5 CHALRMAN JENSCH: X shoaght he was in the middie

¢ || of an answar.
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WITPNRSE COODYRARS Yos

g withdrawal is going @O depend upon == OF the magueitnde of the

o mortalicy fox. those OTFADIBNS is golng W be'pxd?oztional

0 || to the water that iz withdrawn, bub it will not ﬁé&éﬁsaxily
i1 be a fraction. Yowr poist is that == as I umée?staﬁd it is ==
12 éhai'yau coeld have 2 %fnp@vxzonaa difference from the

i3 de g*h of distvibution.

14 MR. TROSTEN: I rhink we sre passing each othex
i5  iike ships inthe pight oxn this. Let me LIY agaj;s'af

‘6 Ig yo cake an ovganlism which Emvdﬁ on the

17 weszt bank of the Hudson ALV@“F only lived gﬁ he wast bank
‘8 of the rudson River. Now there is wateyr flowing back and
19 forth in froat of rhe Indiazn Point plant. low the rate of
29 consumption © £ that organism which was 1~v1ng on the west
23 bank of uh@ ﬁvdson River wouldn't & simply -be proportlenal o
29 ¢he rate at which the watex Ffrom the east bank or the watex
23  from the Hadaqn fiowed through the cnnd@nseza.beca&sm'it

24 never got to the cast bank, isa't that correct?

25 WITHESS GOODYEAR: Thig i3 true.
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MR, TROSTEN: That is all I was' really getting

at.,’

WITHESS GOODYEAR: My point that I was trying

ro maike clear is that it is atill the Fact that you have &
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variaﬁicm BCross £he river &
the magnitude of the entrainment that is still going to be
o function of the withdrewal of water.

MR, TROSTEH: @eﬁ”sAthink about that for a minute.
Let's saf that you had an organiswn that didn'e live oanly on
the west ﬁank of the Hudson River but it iived in & portion

of the Rudscn River. it 1ived in the lower center of the

gudoon River, shall we say?

That is ”eoily the only place where it lived in

TToTar RUMDeTS.

Wow, all of the watex that goes through %h@ plant

@

d@@ a't ccome Svom the lowey ceatex of the Hudson River. BO,

hg efore, the vate at which that organism that lived in

e

the bottam of the Hudson River in Lhe ca Jﬁez wouldn®t just be
sxﬂply pw@vobmlanml o the zate of flow of the Rudaon River
water through the copaemsazs, would 1¢?

WITNESS GOODYEAR: Again, we have the same problem,
You are sayving the proportion oI the Budson Rivex watexw going
through the condensers?

MR. TROSTEN: Hell <=

WITNESS COODYEAR: Ses ~=

R, TROSTEN: X guess my knowledge of hydranlics,
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I guess, is too faulty to make this point clear, but zeally

all T am talkime about here is the rate at which the orgasism

BoY

i

= withdrawn from the ziver. Now, perhaps if you coulddis-

-

tinguish betwesn the Terms magnitvde of withdrawal, PTopoy-

o

b

sional to flov, and the rate of consumpiion, it mighit help
e ana might help the reoord.

WITNESS GOODYBAR: ‘The distinction 1 am making is
thet the magnitude would be in pumbers of individuals and
the Tate would be & proportion raken pey it time 9&
propovtion of something, would be a ratic of what is withdrawn
and what is there.

MR, TROSTEN: Weila T will have to think about this
a little bit furthew. Let m2 just agh yon one ~guastion

which I think expresses Wy guestion and I think you prcbably

~ have already answered it. 1€ an orgenism weve uvniformly

'<ﬂiwtrxhhtcﬁ throughout the river so that it == at any point

iu the zivex,its distribution were the same as aﬁ ‘any other
pnint in the ziver, bhgn it would sesm to me a8 a 1ayman

lf ths plant were withdrawing water Ffrom the river, that the
nunbexe of crganisns tnat would be with&rawn relative %9

the total nuﬁb@r of bxqanisms in a éegmentp gay, of ihe river
would ke proportionzl to the amnuﬁt.of water Lhan was withdraws
by the plent e elative to the amuunt of watex in the Bawm&ntc

sc that you could tell how many ' — what parcentage of the

organisms were belng withdrawn by pimply taking the amount

‘of f£iow through the plant, muitiplying it by the zime the

1t ———
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water was going through the plant, and then computing
the volume of water into segments, sav an ll-mile segment of the

Budscn River.

But if an organism were not uniformily distributed

throughout the segment, then the awount of
would be withdreawn, cannot be computed in that very simply
way. Would you agree with. that?

WITHESS GOOLYEAR: Yes.

MR; TAOSTEN: Okav. That was veally the only
guestion. I will have to think aboult the other thing you
said and ses if I can undexstand it.

&

Howr caking that simple case, 1€ an organism were not
uniformly distributed throughouvh ke glwmile segment, shall
we say, of the river, wouldn'’t you have to comsider what
its biclogical charagtexiaticﬁ were in oxdexr to determine
its reél, real world susecaptibility to withdrawal? .In otherx
words, instead of simply computing the amount of water going
through the plant and figuring out how many gallons of water
there are in that submatter, wouldn’t vou have o study
ihat organism and decide,for example; whethér it ldived
on the west bank?

WITNESS GOODYEAR: Yes.

MR. TROSTEN: Okay. Thank you. Noonn page 5-22,
vou refer to certain fish species and invextebrate sgeéiés
being susceptible to entrainment. For exanple, you réfar

o bagteria, plankionic algze, many invertebrate species,

on the bottom of the vpage therxe. Do some of the
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‘ceptibility to enlzalnment?

o entzainmen&? Could it?

" Statement, Mr. Chairman. It appears starting on pags AV-li.
. g p N

. is an astevisk and says manuscript by C. P. Goodyear, Oak
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invertebrate speciss that ave found at Indian Point exhibilt
non-homogenous digtribution in the veritical water columm?

WITNESS GCODYERR: Yes.

=y

' MR. TROSTEN: How about the eogs and iarvae ©
striped base? Do they exhibit non~-honOGenous distribution
in the vertical waker coluan?

WITHRESS GOODYEAR: Yes.

MR, TROSYEN: HMight this pot infliuvence theiy sug~-

RITNESS GOODYEAR: Yes.

MR, TROSTEN: Could it reduce theiw susceptibiliity

WITNESS GUODYEAR: Cextainiy“ -

MR. TROSTEN: Now, I would like to turn for a
moment €O a discussioﬁ of phytoplankton. Now in the discussion
of producers that you have that appears in Appendix ?rly vou
are the author of Appendix -1, is that corrgc%?

CHAIRMAN JENSCH: What was the reference, please?

MR, TROSTEN: Appendix 5-1 of the Final Envirzonmenia.

CHATRMAN JENSCH: Thank you. T
HITNESS GOODYEAR: Yes, this is a compilation of
information gathered from various soUrces .

MR, PROSTEN: I notice it says on the ‘bottom ~=- thex

Ridge Wational Lebowatory. You are the author of this?

R 14

-
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‘18 aveilable from other pover plants which is ‘cited in

" pagen I am Lﬁf Zring ‘to ave pagesd -~ they start op pages V=2

WITNESS GOODYEAR: I pubt it togethex, yos.
¥R. TROSTEN: Thank you.

’,

Wow, is it ecoxvrect thal tha information which

youi Eprdﬂﬁiﬂ V=1, indicates that photos Mﬁh&@ﬁl of phytoplankd

may - be s%immlated in the winter and spring a?d £a1i znd during

gome pares of the svmier of ‘any particular yeaxr?
WITHESS GOODVEAR: Yes.

MR, TROSTEN: And ig in QC£TWCL bhml those of the

refersnces which you cite wi sigh alsoe indicated shudies

of the lercge size receiving waler popt glations have iadicated

A

no eifects of oantrainment on the receiving wated populations

£ phytoplenkion?

9
)

{THESS GOODYEAR: I have Lo refisct on that a

moient.

MR, TROSTEN: You want %0 taka a iook ab it? The

4

and runs through page BA=55. i
CHATRMAN JENSCH: You may kake the time to vead

that if you want €O freshen your recollection on it.

fv

MR, TROSTEN: Mr. Chairman, I am sorry. I didn’t
tﬁink_cf ﬁhim'aa being a daeumv1¢ requesa, Tt iz just a page h

MR, BARMAN: Did you say V=2 o A=537

MR, TROSPEN: Why don’t we go on? Why donft

you considar OO at quwstion Dr. Goodyear and we can talk about

thig tomorzow, LOO.

¥
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iyl&nts,smch'&nd'smgh“an‘@vémt might take place
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C.c-»

CHATRMAN JEUSCH: Vezy well.

%Wilil Staff couvusel meke & @wne of that?

Thank you, progeed.

MR, TROSTEN: Just a woment. ¥r. Chelrman.

ALl right. WNow, when you are thinking abouet that

question -- you have the geustion. rhatis the only guestion

I want you ©o look at. The one roflected in the vecord.

Now going back now to page V=33 of the #inal Bavizons

mental Statement, you say on thet page thau glgnificant
changes. in species popvlation and compesition could ocour
in the phytoplankten community as & resu it of plant opexraticn.

You see vhere you say that?

MO reSprnse. )

Mp., TROBTEN: Now, that is a statemeat that in this p
picuiar cese I gather vefers to the Indian PCint plant and
it is not jwet @ géperal statement that says that in sdma_poweri

0z is that xéaizy what Qou maant?

nid yvou really mean zhat is seﬁething“tha%fmiqht
-ﬁappen in some power planis? |

WITMESS GOODYEAR: No, Would you point out the
location?

MR. TROSTEN: I am soxzy. %The first sentence of
the paragraph under Item 2, the vexy fizst sentence.

WIT&ESS.SCOE?EAR: Meow, what was your gquestion?

MR. TROSTEN: My question. was did you wean the

H
4
i
4

Qxr-
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1udian Point plant?
WITHESS GOODYBAR: Yes .

unr. TROSTEN: Now, is the foundation fox thal

state&ent the basis upon which you dréw that conclusion
qontained in pages h-32 through A-55, the pages T dust
referred you to?

CHALZRMAY JENSCH: Well, perhaps — i was going toO
say is this panething you would went to ravisw in ordex ©
geck o foundahion for youx atatenent on V=337

‘MR, TROSTEN: Tentt ik trus, Dr. Gosdyear, thak
what yeu have dene here is yow have prepared the manuscript
that appears in appendix A~5) which i3 & séudy of == literature
asurvey of temparalure effects on phytoplankion znd it is oa
tne basis of that literature &urvay hat you formuliated this
‘cnnaluﬁiana isntt that zight? -

WITNE S COODYEAR: HNot entirely . nO. {

¥R, TROSTEN: 1Is thewe other bases?
HTTNESS GOODYEAR: Theve is bases within the
.Se¢tion 2, producers. | |

¥R, TROSTEH: In other words, there may be
statements in hexe &3 well? ‘

WITHESS GOODYEARS Yes.

MR, PROSTEN: Okay. Fine.

tsn’e it true that with one excapticn the
references cited on pages A~52 through A=35 == and I think

this iz slso trus of the refexencas cited on pagev- 33 thxough
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 to the rvefercacss that appear on page V=34 to the Applicant's

on page AV-52 ehrough A%5H and any
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mrudies whick definltely deal with vhytoplankton, but i am

vefering to the literature surveys i

o]

¥-33 through V~382

WITHESS GOODYEARs Most of the werk has been done

“on periphyton.

Y35 deal with periphyton groweh. Of course, I am nov referring

\@ge
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with periphyion? ' !

the less tims we are going to extend this sessilon this

MR, TROSTEN: I em talking about the specific

referances you cite hexe; den't they geal,with one exception,

3

wiTNESS GOODYEAR: I am not sure how many exgeptions
there are. ‘The basic work has bean done with Qeéiphyteno

MR, TROSTEN: fould you look at it tonight end lst
mé'know whether there ére any vefevences besides one that deals
with ~- I am SOYY¥. ﬁé&iﬁ vou let me know whethsr all the
references but cne deal with paripﬁyﬁeﬂ‘ﬁhat are cited in here?

WITNESS GQODYEAR: Certainiyg

MR, TKQSTEN:. Okay. Thank you.

CHATRMAN JENSCH: T think as we go om in response
o the guestion from Applicant's counsel duriag the recess ag
to how late we g0, the mare-daeumentaryxr@vi@w guestions we h@va,
éﬁeningy if that is agreeable with the parties; . As vou keep
adding documentary review, we bring it back 15 minutes or So0.
We are golng %o stop pretty soon herea.

{Laughtar.)

?roceédg

It is all right. ALl your documentary guestions
ghat you ean give him. I want to afford him enough timé to
do the review,.

MR. TROSTEN: Yes. All right.

711 continue in accordance with the Chairman's
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suggestion Lo pose a questian'tw vou amd that is wﬁxg the
periphvion that are the asubject of these iitexatu?e reviews,
and I am spxe ‘pr. Coutant could huhp Yo witﬁ thig v@iy
gquickly, wefgn’t rhey ex omed for a much ianéﬁs pericd of
time Than wsﬁ*d be ﬁhe'QX§03uxa of phytoélaf%& -& Indian
Point in the plant and oiEn in the plume?

Por exampls, Dr. ren;veyzsr tudy, isn’t it trus

%

the periphyton there were ezposed for a much~10nq&m paricd <@
time than was the exposure of the phytoplankton in tha Indian
Paiht plant and plume?

WITNESS COODYEAR: Cextainly. I don't want o wzke
a broad statement about everything that is in here.

MR. TROSTEN: You vertainly think before vou check
it, ithat that waé the case?

!YTNESS GOODYEAR: Yes.

MR. MACBETH: Conlid the Ryplicant‘s counsel

identify what he means by much longex pcxlvd of tima?

MR, TROSTEN: Much 1onger in texms of hours versus

days oy maybe longer thap that. Hours as compared with dayvs

. or weeks.

CHA xRMﬁN JENSCH: Vexy well, Proceed.
MR;‘TROSTEN: Now ware those plants,'that is
the parapnyton Lhat X am z@ferrlng you to, not exposed to the
elevated te mparaturea for a pexiad of time zeveral

times in excesg of thelr ganeration rate, wouldn't. you say.
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that is true?

WITNESS GOODYEAR: Yes,

MR, TROSTEN: All right. Now if pe¢1pﬂy on were
exposed to elevated temperatures for a peried of “ime
considerably in excess of their generation rate, that is the
time necessary 1o produce a new generation ags I understand
that term, wouldn't this allow a shift in spacies to manifess .
itself?

WITHESS GﬁCD?FXR Certainly.

Mit, TROSTEN: Now in the ﬁaaé-@f planktonic algae,
the phytopilankton which you ar&,éescriéing cin page 5-33

througn 5-35, aren’t they exposed to the elevated tempevatures

D

at Indlan Point for a much shorter period of time tham thelr
gensvation time? |

UITNESS GOODYEAR By what -- you have to -~ the
answer to taat depepds on what elevated temperature -- 15

degree delta T for a mmch shorter period, yes.

MR, TROSTEN: Let‘s think about it in statements.

2

The generation time of phv%aplanﬁtmﬁ of the type we are

e

talkiné about under optimum conditions cauld be three times
a day; would vou say that is probably xicht, under laboratozry
conditions, the generation time of the phytoplankton we are
talking about could be three times a day?

WITNESS GOODYEAR: Could be, yes.

MR. TROSTEN: But in the case of Indian Point, their
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genevation time, that is the generation itime of these phyto-

P o

plankton would be considerably less than that because the

bt

Hudson River is so terbid that the phvte-synthetically

active gone it only at the surface and therefore the geners-~

tion time of the phyieplankion as a vhole would be considerably

longer than the optinmus rate of three times a day: so thersfox

we can think of the censyation time as heing considerably

1

longsr than three tives a dav?

WITNLSE GUOUDYEAR: - Yes.

a8 the

MR. TROSTEN: AlL zight. WNow taking that

basls for the guestion, ws now lock at the time that these

phyvtoplankton are cxposed to clevabted Tomnneratures., Now they
by - & "

are exposed to the slevated temparatures at Indian Foint for

up to a couple of hours, shall we say, or up to a few hours,
o

right? « Wouldn't you say that's corre

4]

WITNESS GUODYEAR: For sevaral hours.
MR, TROSTEN: PFor several hours, ckay.

S50 therefore the exposure of the phytoplankton at

‘Indian Point, that is. several hours, is much less than the

length of the generation time of these phytoplenkton which is
considerably more than eight hours, isn‘t that correct?

WITNESS GCODYEAR: For the cells that are in the

- plume.

MR. TROSTEN: That is what I am talking sbout, the

cells that ave entrained and in the plume.

HY

i
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WITHESS GOCDYEARs For th

0

» particular cells, the

generarion time, the time for them to vaproduce thomselves
I: v

-

would not neces&arily'be tha same as the gen%xatian time fox
the average throughout the water colony. thiaagly the ones
ciose to the bbﬁtdﬁ ara ﬁ&t-zepﬁaﬁuciuga

MR, TROSTEN: Right.

WE?NES$ GOODYRAR: 8o I couldn't -- I don't believe
I counld answer whether the generaticn time would necesserily
be a lot diffézeﬁt than ﬁhe.expﬁsmre time in the pluns.

MR, TROSTEN: Let me ask --

CHALRMAN JE&S&H: Now let him finish. I kuow you
don't mean ﬁo int@rruﬁt, T think he wants to add a iittle

nore. G0 ahead; DOCLow.

¥R, TROSTEW: Please prevent me frow lnkerrupting

Cyoiz, Doctox.

{l.avghter.}

What were you saving?

WI?NESS GCOODYRAR: lThe'&GZIB that ave in the plume
oy that arve Gﬂlthﬁ surface, natuxally don't have the sgme
generation timz as the cells that ara im deep waﬁe#.

. MR. TROSTEN: Right.

- WITNESS GOODYEAR: And the average thg%ughbmt the
wét&r column is much different, actually would Qe much longer
genezaéion‘than those cells which are onr the surface and

exposed o the plume.
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MR. TROSTEN: Right. I certaialy can wmdaerstand
that, I'think;
Néwp fm*‘:: even under optimum laboratory conditions,
the cen&ration time.sf the phyteplanktwn That we are
talking abﬁut is eight hours a day. spproximately, ignté that
a&rxecﬁ?
- WITNESS GOUDYBAR: Depending on the species; that
range,
MR. TROSTEN: .Weilp on page 2-31 -= 2=31 -~ I
think it is zmél, TﬁisAisAwh e 1 got the lﬂww - on

indicate tha the generation time iz longer than thrae tines

a day. L had the impression that the generation time for the
particular species wa are ralking about here, the times yo

Gxami. n@g in your report, under optipum laboratory ccpdiﬁ&onq
is about three timwes a day, do you think that's correct?
| WITNESS GOODYEAR: Ves.
CHAIEMAN JENSCH: Could you give us the reference?
MR. TROSTEN: Page 2~-31. I am d*aving a reference
from what Dr. Goodyear said, but I thought I understood. it.

CHATRMAN JENSCH: Yes, yes. Thank you very much.

Proceead.

MR, TROSTEN: Would you agree that basically the
goneration time cf the phytoplankion we are talking about, you
andé I are discussing here, is probably about eight hours a

gay under optimum laboratory copditions?

U
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WITNESS GOODYEAR: Something on that oxder.
MROBTROSTEN: A1l right. Now ién‘t it ~fAign“t hat
;qmger than the Qenératien time that the phytwplénktgglaelis

would -- ign't tnat qeneratlon time longer tnau the time

that the phytoplanktan cells that are ertrained in the plant

and then sppear in the plﬁm& priefly would be subjected to
theses eleva&ed temperatures? In other words, you said a
monent 2go ¢hat the time of BRPOSULE of thege vells th&t
are entrained an& go into the élume ig up to sevexal hours .,
hu? not as much as eight houks. You koow it might be two OF
ﬁhzaa and a half hours. But not up to two or thrae tluen
that, like eight hours

WITNESS GUODYEAR: Again, it depends upon where you
cut off the elevated temwperature.

WITNESS SIMAN-TOV: Wa gan@xaﬁa the temperature
15 degrees OF Bgdegrees N

MR, TROSTEN: Let's say 15 degraes

WITNESS GOCDYEAR: Will be much leas.

MR, TROSTEW: Let's say 7.5 degrees.

WITNESS GOODYERR: Still.

MR, TROSTEN: $Still much less.

Let's say 3.25% dagrees, nalf of the 7.5 degrees,
That would be prettv gmall, tov. wouldnSt it?

WITNESS  SIMAN-TOV: That might decraase.

¥R, TROSTEN: Could that be meybe a few hours, Mr.
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Siman-Tov?

WITNESS SIMAN-TOV: It might come ©o closer Ehan
a few hours. It depends really ~-

MR. TROSTEN: %That might begin to approach -~

WITNESS SIEAN»TQV} Two- days.

¥MR. TROSTEN: Somewhere Lfrom maybe two ko eight
hours? |

WYITNESS SIMAN-TOV: Yes,

MR, TROSTEM: Ckay. Now how long -= let's sea.
Okay. I guess we have astablish&& that the gemeration time
is about eight hours and under some cirommstances if you
got down to as little as 3.23 Gegrees ., the expossure might
begin to approach eight hours from the botton end. 1%
would be somewhere From two to eight houwrs, gkay.

Mow what are the clevated temperatures that aze
expected to be in the plume from indian Point 2 during the
hottest part of the vear? I am talking about July or
Rugust.

How I am talking now about the hottest part of
the plume, not the partc that sees the entrained water just.aﬁ
it comes gushing out of tha.submerged dimchaxrge, but out
in the ziver, once & certain amcunt of mixing has taken
place?

MR, MACBETH: HMx. Chaivmarn, can this question be

clarified somewhat? I £ind it hard to understand just how
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much Rixing Appilicant's counsel is talking akout in thisg

MR, TROSTEN: Let me trv <o repbrase the question,
CHATIRMAN JENSCH: Proceed.
MR. TROSTEN: It is true, ien’t it, My. Siman~Pov,

that the part ¢f the plume that would see a is degr@é rTLBE
in temperature iz vary #mall?

WITNESS SIMAN-TOV: Right,

Mﬁa PROSTOEN: And it ig also true thalb the part

.

of the plume that would sse a 7.5 degree rise in Lempa

4
2]
€y
o
&
o

ig very small?
WIINESS STMAN-TOV: Depands on what voun ¢all small.
MR. TROSTEM: ALl right. 3rye vou in a position

to tell me now, not how small the paxt of the plume- is that

saes the 7.5 degree temperature, but to tell me how iong

S

it would see the 7.5 degree rise in temperatuve?

WITNESE SIMAN-TOV: Long in tims?
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MR. TROSTEN: Yes, long in time.

WITNESS SIMAK-TOV: In the plume i it means
I am considering @ut&ide of the discharge pointo

. TROSTEN: Just outside.

WITNESS‘SXEAN~TOV; Might be a matter of a migute.

MR. fROSTEN: A minuta oy twa?

WITNESS SEMABwTGV:. Or WO - 1

MR, TROSTEN: :Okayq Can you ell me how long in
time the plume would see a discharge rise of 3.25 degrees
?éhrenheit?

WIJNESS SIMAN~TOV: It's = difficnlt wO say.

g
Q.

]

i

~

As I said bgfoze, it comes cl'ée to day-

MR. TROSTEN: Close to a day?

WIYNESS SIMAN-TOV: I would say sbout a haif
day or something iike that, just as an estimate.

MR, WROSTFEN: ALL right. Wow in making zﬁis
stateméntg i assume that you are basing your estimate on the
nore conservative. You are not basing this on the‘Applicéntﬁs

jet diffusion coefficient of ~= what it ocught to be?

WITNESS SIMAN-TOV: Right,

_U-A N-U-5*

Y

: " MR. TROSTEN. On pages
*égggé}ggzhzﬁe pééeéii ggfexred you to before, wgere ara the
resulte of ﬁhé New York University studies performed undex
Dr. Lauer‘é direction reflected? Can you ghow me where

they are reflected on those pages’?
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uR. CARMAN: What studies are we talking aboui

MR, PROSTEM: The arudics performed by New Baw

vork Univewsity that axe reilected in the taatimaay-é%%éga

r.ouer dated April. 3 and Gotoher 30.

MR, RARMAKN: isusly they would not be in hie
|

octobasr 30. |

MR, TROSTEN: ALl right. The Apwil 5,

WITHESS SIMAN-TOV: wnich pages did y%ﬁl?f%ﬁhﬁtu@ﬁ)

Mn., TROSTEN: Page 8% through ‘;,;Qfe;éé +he other
rofervence I wanied ©o ask you *gout was page 2513 thiough
E=038 —v-8

CHATRVN JENSCE: ehat is 15 minutes off the
anticipated zéceﬁﬂ for thig evening. zroceed.

{Laughéax.)

1R, TROSTEH: Would you look at that and iet @2

know ﬁﬁ%”ﬂ che vesults of the Wew York Univexsliv's:

arudies are reflected on those pages?
all right. I will make a note of that.
CHA}RJAN JENSCH: Procaed.

MR, TROSTEN: Ve will get bu@k zo that when you

nhave had a chance to study that.

Now let’s thiak about the matier of == in

TS

additien of phétosynthésis and phytoplankion that are submxtﬁe:

Lo elevateﬁ.temperatures,' Now supposing that carbon 14 uphtake

capability bY phytoplankion were reducad by =~ a3 & result




eak?

5]

6

7

16

17

18

19

20

N

N
(4]

' 6350
of the subjecktion of the crganism to higher temperatures
its there proof that this capability will not requore itgelf im
time?

HITNESS GOODYEAR: Proof that it will ot.

¥R, TROSTEN: That it will not. Iﬁ other words, a8
I nnderstand it, it bas been demonstrated that cavbon 14 uptake
capability of ?hy coplankton can ke inhibited by certaln

sfiuwnces 1ike eleveted temperature and as I understand ‘the

fact, and please correct me if I om wrong, this is a measure

that is used by m*alsgvﬁaw in determining whether posaible damag

may he occurring to such a producay. Now, whet I am asking

you jg this: Is there proof thau if caxbon 14 mptah& is

inhibited as a result of exposure ro elevated towparatares, ;

shat arter a period of time the capability of the organism

to photosynthesize, wili not restove itself?

WITMESS GOODYEAR: n gome cases I think it has been
shown they &a"ragtore~themselves,

MR. TROSTEN: In otheyr words, if.ghytaplankton
wers exposed €O elavated tempexatures,as & rosult their
.phaﬁosyn%deﬁis activity were inhibited, it is possible
afcer a period of time they would start to photogynthesize
in the normal way again and they would go on zbout their
buﬁineas doing whatevel phytoplanlktondo?

 WITWESS GOODYERR:  Yes.

MR, TROSTEN: Okay.

(Laughter.)
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you estimate a reduction of 17 ezcent of phytoplankton

were killed? That is rhey weve dead, they couldn®t

- 6351
MR. TROSTEN: Now, when you ~— On page v-33 when

productivity at lndian‘Pmimt rsgnlting from a complete
xepx@ﬂu@tiﬁ@ kill of the ent "a~w_d ph?tﬂ lanmtoé, is that
agtimate of 17 pezcent reducticn in proJLCCLVLty; pased on
100‘pexcent xill of all the %by%onlarxtuq Lhat ave &cruajlv
going through the plant ansually?

7ITNE$S_GOGQYEHR: -&B it says, it i8 a maximum
poseible coneéquenceo

MR.-TRGSTﬁmz in other wordsg, thig «- let me ses -~

MR, KARMAN: What page?

MR, TROSTEN: V=33. ﬁy uﬁééraﬁan&ing of that
statemané ;s that you estimabed that 17 percent of the phyto-

plankton that are in & am@rt of the river at around

o

fadian Point, 17 pexrcent cf the pzc&u#tlnxty of the phytoplanktcn
in the river around Anﬁlan »opint might be eliminated

if 100 percant of the phytoplankton that went through the plan&

photosynthesize.

WITNESS GOODYEAR: Right.

‘MR..THQSTEN: Is ﬁhere empirical evidence £rom
plapt studies at Indian Point that such a 100 percent kill
will actually ocour in Ind;an Point?

 WITNESS GOODYEAR: No.

MR. TROSTEN: And do not the NYU studies that are
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the gsubject of Dr. Leawver®s April 5th testimony =- apd I
24 ‘
won®t ask vou about the Octcher £5th yet —- demonstrated
that t¢his is not so, that L00 percent Kill doss not ogour.
WITNESS GOCDYEAR: That is xight.

- n ¥

MR, TROSTEN: In other words, the situstion you

ave talking about, the Staff estimate of 17 pevcent reduction

£
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of phytoplaakion productivity describes a situati
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Indian Foint?
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shown not to exigt a

- hypothetical esuimate of what might happen bub it iz not an

egtimate of what actuvally has heppsned ox emuSd happen?
WITNESS GOODIRAR: This estinote as
you put it i8 =n upper boundary.

CHALRMBN JENSCH: Let hinm go chead, picase.

I think he is going to tell you moxe about it.

Go shead, y

WE@NESS-GOQDYEARs it is an uppor estimate of divect
p3art satrainment losses, but it doss net reflect entrainment
in the pluwe, any losses wvhich might ooour in the“plum

The avubexr Of 17 percent was baéed cﬁ that yearly

average withdrawal.

MR, TROSTEN: But vhat you are saying a3 I understang

1t ig it is an upper eskimate that describes a thuaklon
that mﬁght gass;b iy oceur whereas the evidence indicates
that this couldn’t ocour beczuse the temperatures avem’t

there and so foxth.

12 bhean
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Thiszs iz merely an mop =¥ in bcuva it marxoa, gamhwnmﬁg that would

> \
oocur if you kil 1ed ey oryth g that went through the plant

that goes throvgh tha plent?

" you stake for most algee species wHetd to date, lethel

T temperatures range from 91.5 degvees Pahyrenheif

‘with the specias. For most of the algal specics to date,

the lethal cemperatuze is in a range f£xom 91.5 degrees

$353
WITHESS GOODUEAR: 2Again, if you can extrapolate
%mie;' é. to 2.
MR. TROSTEN: Right.
WITHESS COODYEAR: Then you would expecﬁ that this»
wauzé not oocur. |

MR, TROSTEN: Right. So if the == if you have the

sit uagioﬁ, the desiga, that the operating conditions of Unit 2

Lo

indicate would be pzodua@ag then you wsuldnat g@% this Situaiioy

but the evidemce hag shown that you don’t kill everything

WITNESS COUDYEAR:  ¥es.

MR. TROSTEN: Okay. Now, in addition in Appendiz V-l

with the majmrity of lethal températﬂ:as being 101.5 degrees i
Fahyvenheit.

WITNGSS SIMAN TOV: What page?

MR. TROSTEN: AV~4, it is themext to the last

pazamrayh and says lethal temperature of the algae Jariea

Fahrenheit to 113 degress Pahrenheit with the majority being

111 degxees Pahrxerheit. Is that a correct statement?

1
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4TITHESS GOODY¥EAR: For lethal in the
sense of direct mortality from the LeMmpRrature.
MR, PROSTEW: Will such’ @& TeRperature of 11l degres=

-

pahrenheit ever ogour at indian Point Uniis 1 in the discharge

aamai?
WITNESS GOODYEAR: Mo,

KRSy

MR. TROSTEN: Will it ever OCCUY in the pluee?

WITNESS GOODIEARS [z [+ 8

MR, TROSTEN: ALl rgiht. Bo that‘tha @ﬁjerityfof
1ethal tewperatures that are £he gubjiect of this statement
will never occuz iR either the discharge manél oY theA§lumé
ip Indian Point?

WITHESS COODVEAR: This i trne.

¥R. TROSTEN: Okay . |

CEALRMAN JENESCH: Was your last qﬁamtism related
to Indian ?aint 3 or Indian Polimt 17 |

MR, PROSTEN: Both oﬁ vhew or either of them .

gepazately.

s

<.
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CHAIRMAN JENSC&: Thapi yor.

Procead.

MR, TROSTEM: Okay-

WITNESS GOUDYEAR: Would you repeat that again?

MR, PROSTEN: I said is it correct that yow will

not see 11l degrees Fahrenheit in the discharge canal of

tha plume ﬁh&n the Iindian Polint z-piant is operating or
th@‘lndiaﬁ Point 1 or the %wév@f chew operating?.

WITHESS COODYERR: This is true.

MR. TROSTEN: Okay.

Mow will you see 921.5 degrees in the plamé wﬁ@n
the Indian Point 2 is mﬁsxating? |

WITNESS GOOBHE&R: om the suzface?

MR. TROSTEN: At the suriace. yes.

WITNESS GOODYEAR: Hot foz an @xt@ndéd period of
tima.

| MR, TROSTEN: Im other words, now, You have

inﬁicat@dg Mr. Siman-Tov, that y@u expact the surface
diﬂﬁh@ﬁge eriteria of 9¢ dagrees ig going o be mek. 1@@“%
it coxrect you won't ses %91.5 degress atv ¢he surface?

WITNESS SIM&NvTO?: According to my kmcwladéea

WITNESS GOODYEAR: I would assume that.

MR. TROSTEN: A1l right. New will you ses it at

any other poiat other than ﬁh@ surface, 91.5'd®gr@es?

WITNESS GOODYEAR: In the caral.
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MR, TROUSTEN: You might see it im ﬁha cﬂmél?
WITNESS CGOODYEAR: Yes.
MR. TROSTEN: Buft noi in the plume?
WITNESS GOODYEAR: Not on the surface, no.
MR. TROSTEN: Well, vou nighit see it somewhere

vetween the point of dischavgs om the surface at the —- in

‘+hase fractional instants when the cold water iz mixing with

the hot water, but it is really just ssconds, isn't it?
Foxr s@condsg, yuu.might see 91.5 degreas:

WITNESS GOODYEAR: Yes.

MR. TROSTEM: Okay. in the cazse of the discharge
canal, you say you will see 91.5 degress. Now you would see
91.5 degreas if you assume a 14.5 degree roughly Delta T
across the condensers only inm the situatlion -- excuse me a
minute. Just a moment. Let me collect my thoughis.

Let wme rephrasge that gquestion. Youvwsuld see
91.5 degraes in the discharge canal in the gituation whers
you had ~- you added i%,s degrees to say 79 degrees, and

you would get 23.5 degreas in the discharge cenal. That's

a situation whaere you might see 921.5 dogrees in the discharge

canal, is that correct?

WITNESS SIMAN-TOV: I would like to add heve this
is a minimum possible.. Although the upper posaibility is
80 degrees in-take pins a'lé.e for intakac

MR. TROSTEN: All right. Now that -- the 80
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degrees, the tempexrature in the dlscharge canal that yon

just pestulated would only be sean in a sltuation where you

did in fact have an 80 degras intake temperaturd and

Q)
¥

you did alsc have a 14.8 deagyree Delta 17

3:.@1
3]
-]

WITHNESS SIMAR~-TOV: wWhatever the imtalke

MR, TROSTEN: There is disagrosement bebtwaan the
S¢aff and the Applican@ as to whether you will sse 20 degrass |
in the intake struchure, i3 that covrect?

WITHNESS SIMAN-TOV: I agaums 80.

MR, TROSTEN: The Applicant’s svidence d@@snft

J

.‘_:..’
i\

agres with the Stalfi's conclaaimmo How wi zaq B0 degreas.
In fact, the Appllcant says you waﬁ‘t mes more than 79 deqreas
at the intake temperature. Is thai correct?

WITNESS SIMAN-TOV: That®s whab you say, yes.

ﬁRo TROSTEN: If vou éid ges 20 dsgress, if ﬁ@u
wore right and we werse wrong about this, you wanl@a“t BBD
a0 degrees at the intake temperalturé very ofien, W@uld‘y@uy
nrobably?

WITNEES SIMANWTQV:. You wourld ase Lt every tidal
movenant in the sgituation.

MR, TROSTEN: You said you would or you might?

WITHESS SIMAN-TOV: You wilxe

MR, TROSTEN: You will?

WITNESS szxma%ov: Well, it depemds un which

flows and what cime of the year and sc on. We are talkiag




aréd

=%

&

4

&1

6358

about maxinum upper Limle.

7 7 P 9 o e ¢ v ey A mm 7y Tt .
MR, TROSTEN: So in ofther words, thare axre situen-

tioneg whers vou might see 1g?

WITNESS SIMAN-TGV: Jure Sure.

MR. TROSTEN: Ohkay. ALl right,

oy 1 stop for a momski,

b

w

3

3

HAYRMAN JFENSCH: Suxely.

o

MR, TROSWEN:

Do you know whether the ssaszoual fiuctuat

e
€
o
5
4
o
£et
4]
g
e
9

1 depicted on vage 53¢, Flgure 5-4., which is entitisd
j fy oy - 4 - 4

vhytovlankton abundancs a2t Indian Polat

gavare than those which ocour @lsewhers in the Hudson River?

Lo ¥
By the way, before you answar that quastion,

this figure that is reproduced on page 3~3€6 iz takan from

studies by Naw York University provided to the Staff, ilsp't

that corrach?

HWITNESS GOODYEAR: Yas.

MR, TROSTEN: Do your kaow whether ths zeazonal

v,

fluctuationsg that are depicited o that figure are mord Or leas

WP TS

| pavare than those whilch cocoury elsevhars in the BEudsen Rivers

WITNESS GOODYEAR: Not for certain. The othew

sanpling loecations, I'd have to chechk the data ¢o make surs,
put as I remexber my original avalysis, they are quite similar.

MR, PROSYEN: You think they are gquite similar to

what appsare in other parts of the Hudson River?
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WITNESS GQOCODYEAR: Yes.

MR. TROSTEN: Now if it were shown to you thab
the geasonal Fluchtuations thai appear on Pigurse 5-4 on page
5-36 are cssentially the same as the seasonal fluctuations
that appear in other parts of the river whazre Inﬁiam Point
izn'e, might that affgct youx comclusém% as to %h@thﬁz tha
operations of the Indian Polnt plant were Qaugiﬁg.fluatuatia%w,
seasonal fluctuations?

WITNESS GOODYEAR: No.

M, TROSTEN: It wouldn't change your --

WITNESE GOOLYEAR: ND.

MR, TPROSTEN: In other words, if -- I am a littls

o]

¥

puzzled by your amswer, BI. Gpodvear., You Bay on bthe botton
of page 5-34, going over e the top oﬁ.p&g@ $-3%, that
present data indicate that f&@ctm&ti@ns pradieted in Cha
preceding discussion, and you are talking about f£luctuations
in seageonal sbundance -- excuse me -- in %Q@ciaﬁ'cwm§@sitisng
that such fluctuations may already be cocurring as the rasulé
of natural cycles wh&chvgﬁxhapa are augﬁaatad by the operation
of the Indian Point Unit No. 1 and the Lovett Plant. Now we
can agree that they may be accérring ag the result of natural
cycl&sy.buﬁ von then ¢o on to éay which perhaps axe augrented
by the operation of Indian Point Unit No. 1 and the Lovett
Plént, Now tha guestion I asked you b@feza was thisg:

If you could -- if there were data that cculd b brought Lo youn
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attention that would Indicate that the same ox assentially
the some seasonal Sinctuations occcur in pavis of the wiver

thot are compietely beyond thes influsnce of the Indlan Point

geasonal fluctuations ave being_augman&@& wy the operation
of Indisp Point Uslt ¥o. 1 and the Lovett Plant?

WITNESS COODYEAR: If thara wvere a cavefud analvalis
to show ¢he lack of an incremantal addition, ther that -~ the
augmentatlon amuldlb@ dropped. Howesvay, the Lype of responss
that is pf@@@mted‘h&ra is pot a pormal respones. kut it i3
one which largely ie dependent upon temperature, aspecially
for changes in ths compositiocn.

MR, TROSTEN: Now 1f I undergtand what you have
~sald, it comes down to this: that you aze looking at a
figure that shows what is cssentlally a novmel seascnal
abundance, and will you accept for the purpo&és of oux discus-
sicn that tbis is irndesd a seasonal abundance which is
rather typical of what appzavs elsewheve inhe river? I
quass you would agrse with that, wouldn't you?

WITNESS GCODYERR: Yes. |

MR. TROSTEN: Then you are saying that psrhaps
shis -~ these fluctuatlions ars b@iﬁg avgmented by the
oparation of the Indisn Point 1 plent aéﬁ the Lovett plamt,
corract?

But you are rot sayliag that as a result of anything
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vou say in this figure, you aze saying that perhaps this
is oecurring simply on the baslis ¢f the general an&lysiz
and discuselon thai you present elsevhera. You are not
saying this cn the basis of this figure?.

WITNESS GOCDYEAR: All right.
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‘ imit ¢ MR, TROSTEN: Just pus ”@su.m.w this for juet snotherx
2 | ninute, this diagr&m thig graph, rathe xy Jdeplots phVTcw
3 plankten abundance atb E;dl 0 Poini in l@?%, ientt that
‘ . ,
& corract?
3 WITHESS GOODYEAR: Yes.
E 8 MR. TROSTEN: Now was the Tndian Point -- yes, it
71| , says 1970. Now was rhe. Indian Poini 1 plant peratqu in 19709
8 | ;«wfwss GOODYERR: Nos |
2 MR, TROSTEN: all right. Now let’s go om to
16 Appendix e well, let me just wrap this Up.
11 When vou gay thabt this seasanal flﬁctuatién might
A ié be augmented by Indian point 1 plant opavatlicon and you are
@ ~
13 ¢t1ﬂd i9!G figures, you arie actually giting a seasonal
14 filuctuation that took place at a rime the plant wasan't
w 15 operating?
! 16 . WITNESS GOODYEAR: Yes. .
17 ¥R, TROSTEN: HNow let's turn 0 appendix A.5-2, é
i You szy on the bhottom of this page that changes :
9 in phytoplankton abundance ag a resgult of heated -- I an
50 li  sorry. You say there is a shift to heat tolerant biuve-green
21 algaa when watey tempexatuxe_exceerslabout.SG degrees
. 29 Fahr enheit, ie that correct? Have ylou Eouﬁd the place there?
73 Tt is on the bottom of the page.
. 24 WITNESS GOODYEAR: Which page? )
53 MR, TROSTEN: A.5-%.
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tenperature exceeds shout 85 degrees Pahrenheltb.

-up from 85 degxees, the proportion of the total algal

" popuiation changes

63€3

ig a2lisc ~-- it is also stated in the third

- »

senptence, at lszast tha point is mede in the thixd sentence

B

under heeding 2, producers.
WITNESS GOODYRAR: What was the ques
MR, TROSTEN: X haven't stated

fogsn®t the blue-green foxm beg n o deminatez when the

temperature reachas about 95 degrees Fahrenheit? I am contrasth

ing the data shown on -- I am sorry. I zm contyasting the

£ shewn on figure A.5-1 with the general

T3
0
e
(=]
o
2.
Iy
ke
2
a4
(5]
by
e
%

statement that you made on the bottom of page A.5-2 that there

ig a zhift to heat tolerant blve-green alges when tb wataer

o

WITNESS GOORDYEAR: Yas,

discontinuicy there

MR. TROSTEN: So i there
between that flguze and what you zaid?
WITNESS GOQDYEARR: Well, if you lock at the Ligur

you will see it has a temperature ~~ as the temperature moves

MR. TROSTEN: Yes. It begins to chaagz. ioﬁ can
see those curves intersecting there., But isn’t it tree the biu
greens begin to dominate the greens betweer 985 and 105 as.
opposed to around 86% Isn®t that true?

WITHESS GOODYEAR: Yes

MR, PROSTEN: So izn’t it true that the shift to
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the heat tolerant bivae-green aluas oscurs shove 25 dagrees
rather than avound 8% degzrees as you suggested on the botiom

of page A.5-27

WITNESS GOODYEAR: The shift beging -
MR, TROSTEN: Well, you sae -

CHAIRMAN JENSCH: Let EL% finish, I kuow you

- don’t mean to interrvpt. But ¥ think he carefvlly phrages

his angwe . Will you procead?

MR, TROSTEN: Mr. Chairman, while ﬁzo Soodyaar is
thinking about this, I apparentiy bave m‘%qﬁ@ﬁad him, really.
I guess 7 migread vhat he said. I will gucte what appears
nﬁ the botiom of page A.5~2. ¥You state that L2ports of

field studies of the biota assocviated with discharge canals

&t

of power plants, where the water temperature ig still

£'7.5 fere - -, - -
ieiﬁ rhe condensers

-

essentiaily as high as it was whe

?3
",..
C'l“‘

of‘éd%&ﬁ dominands of Lha periphy ton cowmanity by heal
tolerént blug~-gresn algae whanr watkey temperatures exosed
about 6 aegreés ¥ahrenhelt.

That was the sentence I was callimg'for,

WETHESS GOODYEAR: Yes., You ave wbnéering ahoutl
tha discrepancy betwasg —-

MR, TROSTEN: That's wvight.

WITNRSS COODYEKR This plot which hag been

eproduced

is specific for one particunlar situation. The gcales actually

any different times in many different publications
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den’t precisely overlap in differént lozations. In other
words, the 93 - yOuAare é@eaking of dominance by the blue-
greens at 9% degfreae:—sw There are situations where it conas
on at lesser temperatures than that.

¥R. TROSTEN: In other wsr&sﬁbyau are saying thai
this plot deoesn’t represent evexy possible situation and that
there night be a sitvation where deminance occurred below 96
degrees as this plot indicates, is that what you are saying?

WITHESS COODYEAR: Yes.

MR. TROSTEN: Okay. Would you say that this plot
accurately portrays nany siﬁuationé oy navbe even nost
situations?

WITHNESS GOODYEAR: In a general form,

HR; PROSTEN: In & general foxm?

YITNESS GOODYEAR: You notice the height of those
sasales for doﬁim&ﬁce are mot labeiled.

MR. TROSTEN: Right. Well, would you say that this
plot does show donminance even though it -- well, on the side
of it, I note -~ it's been‘callad to my attention that it says
relative mmber of organisms and as I vnderstand this --
£ig graph or chart -~ I never can tell which it is -~

anyway, as I vnderstand it, blue-greeas pegin to dominate

' greens about ninety -- above 95 degrees, is that generally

the way you read it?

WITNESS GOODYZAR: That igs one conmen -~
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CHATRMAN JENSCH: Did you want o g OB with sone-
+hing? You said that is one conment, but your opinion is
something else?

WITHESS GOODYEAR: This is a r&lati%e situation
which iz not necessarily divectly -~ the scales cannot be
directly examined for the iIndian Point situation.

WITNESS COUTANT: Could I amplify just a bic?

This iz a graph that I have used in publications. It’s

B

beon used by a nuwmbeyr of authors in the past and if yo
become familiar with the study on which it is basmed, the
precise gquantitative nature is gomewhat lacking. 8o I think

it is really nobt appropriate for us to assign specific

£ 4

values to specific degrees of temperatura on that fidgure,

put oniy qualitative impression QE the dominznce of one L
type of algae after another.

MR, TROSTEN: I think-that i3 a very imporitant
peint, Dr. Coutant, and I think you have to -~ I agree you
cextainly have to hear that in mind with Tegard toAthis
graph., When you say -~ would you say that sams gort of
chservation you just made p@rhaps ought to be applied to the
general cbservation shout 86 degrees Fahrenmheit that appears
on the bottom eﬁ page A.5~2Z, that ig that thése sﬁudi@svéﬁ
the pﬁECise‘quantiiative data upon which that statement was
base&‘axe not necessarily subject o the interpretation that

the dominance oc&urs at B6 degrees?
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2 ig why the several numbers are o iven thﬁ BERGY .
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TROSTEN: Let’s tuyn to the ones we studied;

5 case when the temperature excacﬂnd 54,1 degrees Fohrenhal

5] WITNESS COUTANT: At the time the dnta weare

B

7 coliected for that particuelas gampla, 94,1 was the temnpsratu
8 recorded by vsing £isld thernonalens 2

9 ¥R, TROSTEM: Ckay. Right.

10 Wow let's thiunk about the Buaolk y of Connectiow
11 N Yankee thalt is regorted. on pade A.5-4 in the second paragraph

i2 || third Line of whe second paragraph.

i3 Row, Dz, Coubtant, aid nox that ocower planit -

5 culax seudy involwve dischavges that exceeded 1090 ueqzme

Pah&e neiv? Am I corvvect about that?

33.

17 WITNESS COUZRANT: I have foxgot n the exact

18 nunbers, but thak conld be COXreci.

20
21

' 22 _ .

a3

WITNESS COUTANT: Ves, © think that is truz, That

14 I am sorzy. Did not the agtudy reported by Buck in that parbli-
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MR, TROSTEN: Will you ever seg L0060 degreas

?

m

Fahrenheit in the discharge canal at Indian Polut 1 and 27
WITNESS COQUTANT: No.
MR, TROSTEN: Will you cver see the plume?
WITNESS COUTANT: Na.
MR, TROSTEN: Okay. Now on page AdS~4, you refer
to thz Besr and Pipe's report, is that corraect?
WLTNESS COUTANT: (No rasponse.)
MR, TROSTEN: It is in the second paragraph.
WITNESS GOODYEAR: I was on down the page a ways.
MR, TROSTEN: New, Dr. Geodyear, dld you prepares
that dizcussion of the ~~ that pavagraph that has tha discussics
of the Bger and Pipe's repore?
WITNESS GOODYEAR: HMost of this matexial, as you

might hava gathersed was -- a3 I clted saxlier -- was adapiad

&

from Dr. Coutant's review.
MR, TROSTEN: Well, 4ic¢ vou write that, the paxt -~

the particular part vhere you sald -- I am seryxy -- simiiar

were reporiad by Beer and Pipes. I am ashing you the gueation
to know te whom to dix@bt @y guaestion.

WITNESS GOODYEAR: I would reaily have to look and
ses the rough copy to tell you.

{Laughter.)

MR, TROSTEN:

Let ma try it with you. Did you

read the entire Beser and Pipes’ rasporxrt, Dr. Goodvear? Do




10

11

12

13

14

16

17

18

i9

20

21

22

23

24

you remember whether you aigaz

WITNESS GOODYEAR: I don't ramembsy.

MR, TROSTEN: Okay. Ai@ you_awara-frwm your
recollection mf reading that repoxt that theve was no
sampling of the phytoplankiop in the inlet to this plant
in connaction with that study? |

WETNESS COODYEAR: Agaia I would have tO raview
the amount of notes on lt.

MR. TROSTEN: You did not, I take it from your
response, contact the authors of this raport to.inveﬁtigata
the extent to which they gampied the intaks. 13 that coxesct?

WITNESS COODYEAR: HNé. Yas, that's Corxrect.

MR. TROSTEN: And you did not go back to the
base data yoursell to detsrnine whether that had b@ga dona?

WITNESS GOODY¥EAR: No,

MR, TROSTEN: Thank yon.

T would like €o Turn new to anvther subj&ctg
Mr. Chalrman, of wmocplankion, affects of ths plant on zQO—
plémkténo

(Board confercnce.)

CHAIRMAN JENSCH: Procasd.

MR. TROSTEW: On page 5-38, is it correct, DX.
Goodyear, that neomysls distribution can vary from year to
year, depending ok the salt Lxront?

WITNESS GOODYEAR: Y@s.
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‘ 7 MR. TROSTEN: Might Zhis mesn in some yoars the

o Il distribution of neomysis might be gignificantly different

5 [ than appears in the data you refer ke on page 5-33%
. 4l WITNESS GOODYEAR: Yes.
5 MR. TROSTEN: Is 1% true that large numbers of

g || neowmysis have been found ever stratches of the river
considerably above and below Indian Point, for example,

9 from Newburgh to Yonkers?

5 | WITNESS GDOD.EAR; Yas, Howavey, I have nob

0 yet seen a longitudinal gxofiie for onz paxticuiar interval
i1 OE'tima which would indicate whethexr or not the digtribution

o || wae the high concentrations at othax incations, consisted

‘ 13 of the same bass group of individuals which is present at
14 Indizn Point on occasion.
.5 MR. TROSTEN: ALl zight. But this doesn't mean,
i6 though, that these organisms axe ngt widely distributed
Ai?i ACY 088 tha)riﬁax?
16 :WETNESS GQODKEAR: They certainly ere.
19 MR. TROSTEN: Yes. Okay.
25  . Well, do you agrea with the following statemant?
21 S Tha principal food of the young qf the y@ar'agxipad basa
22 in the Budson River appears to be the amall arthrogoda
. 23 -shrimp g&mxu‘i&' crustacecus.” Do you agree with that atat@m@nmi;

WITNESS GOODYEAR: Young of the year up €0 within

"' 24

a certain size rangs. The very sarly forms are eating micro-
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crustaceans rather than gammarus. Thers iz mot a great
deal of information on the young of the vear and the old
of the young of ths y=sar.

MR, TROSTEN: 8o you would say when they raeach

the size stage where they are eating the mackarel ilavertebrates

that the.grinci@al'f@wd would appear to be gammarus, is
that right?

WITNESS GOODYEAR: From the llmited data.

MR. TROSEEN: I esk you this: This iz 2 concluaion
that has baen drawn by Jshn Clark, éﬂé of the wiﬁﬁﬁas@$ for
the Hudgon River Flishermen's azmgociation -~ Lf it wers True,

i€ Mr. Clark's conclusion were correct, snd I gatheved you

agrse geparally with Mr. Clark's coanclusicn in #his raspeci,

Would this lessen the significance of any impact that tha
Tpdian Point 1 and 2 plant nmight hava on the n@&my&is @qulaw
rion? In other words, 1f the priancipal food of the young of
the year iz gammarus, then if the Imdlien Point yigﬁt WEre
having some type of an impact on the nenmy§is @apulatiun,

it would mo% be having an lmpact ca the principal focd. Would

vou agree with that sentenca, zhat statement?

WITNESS GUODYEAR: Fox the striped bass?

y
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“ ! MR. TROSTEN: Yes.
imil
2 WITNESS GCODYEAR: Ye&s.
3 MR, ?ROSTEN: All vight. Thank you.
‘ 4 Gn paﬁ;e 5-37 you state thakt if --
5 5 CHATRMAN JEWSCH: May I intezwupt a moment?
? 8 Wag youy -~ may I ask the witness, wag your answer o indicate
i . .
7 B that it was jimited to striped bass, but another figh w-
‘g {l when other fish ware involved, it would be a different zffect
o Il as to what they would be eating?
10  WITNESS COCDYEAR: If another species wers eating
11 the neornysis, depending upen them very heaviiy, then it would
12 affect that species.
. 12 ' CHAIRMAN JENSCHs The loss of the neomysis would

14 | affect the specles?

05 . WITNESS COODYEAR: Yea.
‘ 16’% SHAIRMAN JENSCH: Bot you understcod the Bpplicant’a

17 1 qu@sflon te be related wglel“ o striped bazs?

WITHESS GOODYEAR: Yeg. That was the indication.

18

19 GH&iRMAN JENGCH “Thank you. Brouse me o iuﬁer»
20 | rupting. P#oceaé,

21 MR, TROSTEN: On p ge 5-37, Dv. Goodyear, y01 statc
22 in the second sentence under item B, ®“Xf high entrainment

05 || mortality of zooplankton occurs’-~ and I am paraphrasing

‘l’ 24

25

what you said --“certain resulés will follow.”

You see where I am?
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WITHESS GOODYBARR: Yes.

MR. TROSTEN: If high entrainment mortality did

. not occur as s resueit of Indian Point opavations, then your

conclusions would not apply, ig that nol corzrect?
WITNESS COCDYSAR: Which concliusions?

MR, TROSTEN: Well, youx iatreduction to your

discussion says if high entrainment mortality is encountered,
and then you go on to discuss a ceries of things that might
happen. I am simply asking you if high entrainment nortallity
4did not occur, then the xést of youxr discusgion would not
apply, ls that Cight?

WITHESS GOODYEAR: HNot entirely, No.

MR, TROSTEN: Wall ~-

WITNESS COODYEAR: Many of the entrainment mortality
e things can happen to the population which result from less
than -~ less severe of an impact than the wmortality itself,
population -

MR, TROSTEN: Yes.

WiTNESS GOODYEAR: The conclusion ~- I an not suxe
exactly which conclusion you wexe speaking of when you --

MR, TROSTEN: Well, let’s -— go ahead.

WITNESS COCDYEAR: When you made your question.

Mn. TROSTEN: Let's take a specific one. Let's
take the sentence in which that guctation appears. " 1f high

entraiament mortality ig encountered, selection for heat
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tolerant microcruscaccans with short turnover populations
will result.

Now if high moriality did not occur, I am coxrrect
in assuming that turnovers might not e Lit or there would
be no basis for sayiag it would resule, is shat correcec? In
other words ~-

HITHESS COODYEAR: Well, it wouldn’t be as severe,

MR. PROSTEN: Weil, let me ask you -

WITNESS COODYEAR: Prasesures would not be

6
o
=

strong.

MR. TROSTEN: Let’s say zero mortality occurrad,
Then there would be no basis for saving salection for hest
tolerant microcrustaceans with short turncver populations
wonld resuli, would there?

WITNESS GOCDYEAR: Xf there waie O alterations of
reproductive capabilit ies.

¥R. TROSTEN: Let's assume there was zero mortality
and no discernible effect on reproductive capsbilities.

WITNESS COODYEAR: Yes.

AT TROSTEN: We could go douﬁ gach of the pointe
being made on page 537 and 5-39 and ask the same sort af
questiona.amd you would agree ¢hat if you had either zexo
mortality o very low wmortality, that you would have to alter
any of the ohsexvations or conclusions that you made in bhere,

to take into account the extent to which mortality was not

[SRERURUTSR
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o¢¢uzring: and of course, you would add £ that, well yvou
wonuld also have taAcansiﬂér whether they wexﬁ'being aifecﬁed
other than by balng killed, But you sé@ the point I am
making, do vou not? | |

WETNESS COODPYEAR: Yes.

MR, TROSTEN: ALL 6f-these conglasions iﬁ here
ﬁould have to be analyzed to detexmine the extent o whiﬁh

mortality really does cccur and the extent o which injury

really does occur in this plant?

WITNRSS GOCDYEAR: The thing would have to be
analyzed, the deagree to which the reproductive capacity is
disabled. Obvicusly if he is killed, then there is no
question; but if he is not killed, thére i still the capacity
for the plant to reduce the reproduéﬁiv& capability. I£ it
WOIKS - if it were eliwminated, then as far as population

is concerned, that organism might as well not exist.
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‘ 1 MR, TROSTEN: Let me txy it again. If it couwld
2 ' pa shown that there was no mortality of organisms thnl wene

3 || entrained in this facility, and 3f it could be shown what

3

‘ 4 {1 there was nro inh g.b; ma of rep“mdaz sive cajgabi,’-:.ii:y, then you

5 | ¢ould just sore of "‘::._a};e. cut this see tion on zoopl a:zktm(: hecause

g i thexe would Zae no’rmﬂg really o woxvy about?

7 WITHESS easmma« Yeso
g MR, TROSTEN: IEf it muw be shows: that thers i8
5 | ﬂ'cuze c‘iegz‘ee of an ‘é'rns.wmmnt mo y amd Some @“k.—i of

) z'epx@mm::mviuf Mma.%:n, ions but not 100 pex mz'i;:,kiiled‘ and aot

§4 iOG p* reent inhibition of z&nr@ﬂumion, ti:iem A vmalsa :

12 'affect ja some way the concl zﬁn:ms that you he ve Qrasm ‘here,
. l‘§3. is -&:i"u;-%; correct? You might want &0 m:sﬂzﬂy yjm'a:r: cenclusions in ;

J 14 .haﬁ'e:, you dasy thed?

sl WITNESS GOODYEAR: Yes.

i MR °1’ROS’§?E§‘.§2 Right. Now, you would als& acycee

17 thateven if damagye were sho.,zm to @ntz: ined © ga,usms, that

18 thfi,é""doesn;'”a; neoessarj.%v woan that pa:spuleam,on damage will ocoul.

o || ismiE that cortect?

2 $ WITNESS GOODYEAR: This is true.

Am | MR, TROSTEW: Okay. Now, I quess this kind of

2 g'et.s‘ Ibéck to the ques&icmsﬁ we ha;;ye asked you befcra‘ ané maybe ,gm

. . 23 uill want to i:mz:ek about thig over night, too.,._ Dxr. Goodyezax,

but with regpect to page ‘V«»B‘?, your general discu;_ss,iop of the

"‘ 24

05 influ@ncas of plant oferation on zooplankton community, have
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eak2 4 have you sﬁ:.u&ie@ t7. Laver's testimony of April 5ith and

) ;
a0 of nicrolnvertebialte

3

. Octobay 30th concerning temperature LOLeX

o ?OQP.,-ACJ&*»’CQT" and the survival of thede organlsms in the intabhs

‘ _ 5 ioand dischargs canal sawpies? :
5 MR. EARMAN: May I have that question vead back? {

6 {(The zapunter vead ths regord &3 roguested. )
g MR, KARMAN: ALl wight. I undrstand. ;
H
nid vou think that you Lo axsning :
8 ¥ ~
o ’&:ha.&. with the o hm‘ raferences? ;

- | ‘

” WITHESS GOODYMAR: ¥ believe I wouid rathey do thai.
e £ ‘
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i Chairman®a suggestion, ard [ apologize to bokh the Board

2 and the witnessS.

A have lzdicated that he was complete in his ansy

L

&

a |i what he should do o fully prasant his anawers.

e

7 T ¢hink it is a lack oE uﬂ&@rwwamﬁumq by the wliness

& oy 'y LY. e W R ", e o
3 CHAIRMAN JEMSCH: 2 rhink gometlnas Che DAUESS

had the impression otherwise that din Some CasGE Ne was not.

i gon't think there Lo any oceasion for you to apologris.

s} Any other matier wa Cak conzidar Dalore W PEOABH T

g1 I T confer wiﬁg nis asecclates on thess watters. 1T
5 1ike it is quite comprehensiva.
13 & ©his ar agresabls time O reCH38:

1A what time do you sugyast in the soraing?
MR. TROSTEN: May we convsnge ab 9:00, MY .

or earlier, if the Chalr wishas,

{Langhter.)

CHATRMAN JENSCH: I think L haard you the

o At this time let's revess and TEOoDRYEena
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(vhareupon, at 5340 pe®., the Rearinyg was

NS
BN

e reconvens at 9:00 a.m., LBcCERDET 5, 1972,

5

Pes
€32
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k oty R S EN oY ! A s LI PeTYe ] . AT .
10 ¥ think ws should giva the witress ap opporbuaniiy

s

giver timad

adinurned
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