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I.General Comments,
A.

Introduction
In the past few years, Congress has enacted the
National.Environmental Policy Act of 1969, 42 Usc
S4321, the Clean Air Act Amendments of 1970, 42

UVSC 1857-18571, the Federal Water Pollution Con
trol Act Amendments of.1972, 33 Usc 1251-1376,
and several other important pieces of legislation
designed to preserve and protect the quality of
our natural environment.

This recent awakening

was for the most part due to a realization that
our natural resources were being despoiled and
exhausted, and that the public interest required
an end to such destruction.

The Atomic Energy

Commission, in its environmental statements and

ultimately in"its licensing decisions, must conform
to the mandate of these laws.
In general, the State of New York agrees with
the recommendations and conclusions of the Staff
.a
contained in its Draft Envrnetal Statement.

The Staff recognized that operation of Indian Point 3
with once-through-cooling would cause unacceptable
levels of mortality of aquatic organisms through.
impingement, entrainment, and thermal pollution
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(summarized in DES V-105-108)..

Almost identical

calculations of the effects of Indian Point 2
prompted the Atomic Safety & Licensing Board to

order Consolidated Edison to install a cooling
tower for that facility.

Thus, except for the

specific comments contained herein, the State of
New York supports the recommendations and con
*clusions
B.

of the Staff's Statement.

The Limitations of Modeling
The Staff and the Applicant have attempted to
determine the behavior and abundance of organisms

in the Hudson River and to predict the adverse
effects that the plants' intrusion will have on:,,
the Hudson River ecosystem.
The problem with the Staff's modeling approach

is that it is limited to predicting only the direct
effects of nuclear power plant operation on aquatic
biota in the Hudson ecosystem.

As for the indirect

adverse effects, the models offer little imfor
mation.

The long-term effects of temperature changes,

possible shifts in the demographic patterns of the
estuary,the effects on one organism resulting from
the decimation of other organisms, are examples of
0-2-

unquantifiable indirect effects.

Very little

data exists on the indirect effects, and because
of the necessity for measuring the nature of these
effctsover the long-term, it would be impossible
to calculate them in the time available.

Moreover,

'!if long-term studies were undertaken, there would
still be unpredictable effects due to the limitations
of our present knowledge.
Because of the impossibility of measuring all of
the possible indirect adverse effects that this
*

huge project may have upon the Hudson ecosystem,
the Attorney General urges the Staff to recognize
the limits of its ability to predict the totality
of environmental damage through modeling and to
point out in its FES that any model predictions of
adverse environmental inpact from Indian Point 3
must of necessity be underestimations.

I.Comments on AEC Staff Analysis of Multi-Plant Impact
A.

Introduction
The Attorney General supports the inclusion of
the multi-plant analysis in the Indian Point 3 DES.
However, we believe that the analysis was imcomplete
in that it ignored many existing facilities which
affect the Hudson River ecosystem.
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More important

still was teStaff's exclusion of the effects
of future facilities on the Hudson which will
be operating during the life-span of Indian Point 3.
The applicant opposed consideration of the multi
plant analysis for Indian Point 3 as late as
March of 1973, although its consultant Dr. Lawler.
thought it important to consider the effects of
the Lovett and Danskarnmer plants in his October 30,
1972 testimony (Page 3) "Effect of Entrainment and
Impingement, etc." concerning Indian Point 2.
This mode of analysis was later expanded by the
include the Bowline and Roseton power plants, both.

of which were in the. process of construction at'
that time.

Multi-plant analysis is necessary, as

Dr. Lawler states, "to develop an analytical means
to evaluate the potential for direct loss from
both entrainment and impingement of eggs, larvae,
and juveniles, and also the potential impact of
that loss on the adult population of striped bass

in the river."'

(ibid. 2)

In the Indian Point 2 proceedings a mathematical
model was developed to predict "...quantitatively
the number or percent~age of organisms in any stage

that may be removed from the river system each

-4-

year, and secondly and more importantly, the
ultimate, long-term impact of this removal on
the river fishery population" (ibid., 76).

On

the basis of these simulations of reality,
decisions could then be made about the one
modifiable parameter,' power plant operations.
The Staff's report fails to account for the
effects upon the estuary of Con Edison's Corn
wall Pumped Storage Project (Storm King) recently
licensed by the FPC and under construction some 13
miles upstream from Indian Point 3.

The Storm

King project is a prime example of how the'Staff's
multi-plant analysis should be augmented to include
other industrial and municipal facilities that will

be operational during the useful life of Indian
Point 3. Moreover, enough data already exists on
the estuarine effects of Storm King to allow the
Attorney General to provide an example of how the
multi-plant analysis can be expanded.

The following

discussion points up the severity of Storm King's
impact on those same species that will be adversely
affected by operations at Indian Point 3.

The

impact from Indian Point 3's once-through-cooling
system will obviously be rendered even more severe
if the Hudson River fisheries are being decimated
by other sources.
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B.

Des

of the Storm King Plant
Ilcriptioi

The applicant's pumped-storage generating plant
at Storm King will withdraw from and return to
the Hudson approximately 3.4 billion cubic feet
of water per week, or four times more water than
At

Indian Point's three power plants combined.

least 24 billion BTU/day will be discharged into
the water while it is passing through the Storm
King plant.

Pressure within the system may vary

between 30 and 560 psi, most of the change occurring.
at the turbine.. Passage of organisms through the
system will result in substantial mortality sincie
no safeguards against impingement or entrainment
have yet been specified for the Storm King facility.
C.

Impingement at Storm King
Although'no intake screening at Storm King has
as yet been specified, it can be assumed that num
bers of juvenile fish of various species will be
impinged on whatever devices are utilized.

If no

screens are used, mortality will occur in the
transportation of fish up to the reservoir and
back down to the river.
One task for the Staff is to describe and quantify
the mortality that Storm King will cause to juvenile
fish.

The Staff can use impingement data from the
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Danskammer and Indian Point plants as guides for
Storm King.' Account must be taken of Storm
King's intake portals which are adjacent to shoal
areas in Newburgh Bay, areas which the applicant
claims are attractive to juveniles.

The resultant

impingement figures for Storm King should,/be com
pared to standing crop estimates for species in
that section of the river and factored into the
multi-plant model of effects on striped bass and
white perch.

This will result in a reasonable

predict-ion of fish available for- impingement at

/

Indian Point 3
D.

Entrainment at Storm King
Withdrawal of river water at*Storm.King will carr y
vast numbers of fish- eggs and larvae, and other
forms of aquatic biota,,through the system.

The tur

bulence and pressure changes should result in sub
stantial mortalities for each age group of aquatic
species.

The Staff should attempt to quantify the

level of mortality in the light of its discussion in
the DES

(V-42-66) succinctly stated at V-53: "It is

quite possible that pressure changes may be a more
important factor than temperature."

of special'interest here is the Carlson-McCann
Report (HRFI) prepared in 1969 in reference to
striped bass eggs, larvae, and young of the year.
This report indicates that on a seasonal basis
12.2%

(page

43)

of

the

striped

bass

larvae

and

4%

(page 41) of the striped bass eggs in-the Cornwall,
segment of the Hudson will be withdrawn daily.

on

the basis of this report the operation of the pro
jectin only two weeks will withdraw over 80% of
the larvae and 40% of the eggs present in the seg
ment.

Similar effects can be predicted for other

species.

the Staff should consider these data in the
Hudson River striped-.bass model presented for
Indian Point.3.

If a significant mortality occurs

upstream from Indian Point 3, the additional effects
of Indian. Point 3 must be considered even more
unacceptable

E.

than indicated in

the DES.

Thermal Effects at Storm King
The operation of the Storm King project will
consume 3 kws of electricity for pumping while
producing only 2 kws during generation.

Most of

this energy difference is released as heat to the
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water, about 24 billion BTU/day, raising the
temperature of the discharge 1.110 F.

The Stiaff

should include these data in the multi-plant,
thermal model to arrive at a more reasonable
far-field thermal prediction.
Storm King should be given the same consideration,
as other power plants along the Hudson whose im

I'

pact has already been assessed by the Staff in
the DES.

It would be irresponsible as well as

totally irrational for the Staff to blind itself

1/
'I

to the effects of one plant on the Hudson eco
system while considering the effects of all other
plants on that same ecosystem.
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COMMENTS ON AEC STAFF ANALYSIS
O.r THERMAL EFFECTS
A

Introduction
The flow regime and mixing characteristics of
the Hudson River at Indian Point are extremely complex.
For example, during the twice-daily tidal floods, heated
water from the plant discharge- will tend to flow upstream
with the tide.

Since the. tidal flow is more dense than

the fresh-water flow, the upstream flow occurs pre
dominately in the lower layer of the river.

Discharges

from the plant are principally in-the upper-layer and
travel predominately downstream.

overall, a temperature

-rise occurs upstream of the discharge canal, as well as
downstream, as shown in the attached*Q.L.M. model (Fig. 1).
Similar patterns of temperature rises and downstream
temperature decay gradients must exist fot all point
sources of thermal discharge in tidal mixing zones.
B.

Federal and State Criteria
The Staff states (DES V-8, A-3) that the appli
cant must meet New York State Water Quality Criteria.'
The applicable State Regulation, 6 NYCRR 70.4.1(b) (4),,
defines those criteria in terms of 3 standards:

........
..
.

....

5U
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Figure 1.

1.

Surface temperature no hotter than 900 F.

2.

50% of the cross-section including 1/3
of the surface no hotter than 4*F above
the ambient (natural) temperature of the
estuary, or a maximum of 830 F, whichever is
less.

3.

During July through September, if the

ambient surface temperature is more than
830 F, at no point in the passageway described
above shall the temperature be above 84.5 0 F.
iThe Staff's thermal analysis indicates that under
many conservative input conditions, the operation of
once-through cooling will contravene all three parts
of the State's Water Quality Thermal Criteria (DES,

j

A-14, 26).

Moreover, even with a cooling tower at

Indian Point 2 (Alternative A) the resultant once

through operation of Indian Point Units 1 and 3
*

will contravene Part 2 and 3 of the State criteria..
The Staff's predictions of thermal effects nee d
more adequate parametric tables.

The intermediate

field thermal "modelwas not discussed in terms of
the results of the far-field model.

Similarly, no

connection was made between the results of the near
field model and the results of the other two models.
Connecting these would form another set of parametric
tables far more meaningful than those presented.

/For

example, it would be useful to know what

effects on the near and intermediate-field models
would result from an 860 F. intake temperature as
indicated by the far-field model.. The intermediate
field model would then show that Parts 1 and 2 of
the State criteria would be violated (over 50% of
the cross-section will be rais-ed 40 F. or more to at
least 900).

Looking to the near-field model, it

would predict approximately a 60*F. rise in the sur
face discharge plume or about 920 F. violating Part 1
of the criteria.
Finally, as discussed below in section D, this
massive heating of the estuary will be exacerbated by
ambient ocean temperatures which were under-estimated
by

C.

the

Staff

by

at

least

3

0

F.

(The Staff's model
TheStaff, in assessing the probability of com
Ipliance of Indian Point 3 with State criteria, used a
far-field model which includes most sources of heat of
artificial origin contributing to the river.

The

sources in the staff's model included:
Danskammer Plant
Roseton Plant
Indian Point Plants 1, 2 and 3
Lovett Plant
Bowline Plant
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/ While this model did take into account the complex
mixing characteristics of a tidal estuary, it ne
glected to take into account the many industrial

foreseen
toexist over
the
useful
life ofIndian

and municipal discharges that now exist or can be

Point 3.

Similarly, the thermal effects of anti

ci pated power plants on the Hudson River were also
left out.

The projected Storm King pumped storage

plant, for example, would add 24 billion BTU/day to
the Hudson, 1/7 the heat of Indian.Point 3 (See page
11).

Some information on existing major discharges

can be found in the Q.L.M., "Hudson River Water Quality
and Waste Assimilation Capacity Study",

(December, 1970).

These additional thermal imputs should be included in
an updated FES model.
D.

IThe Staff's Far-Field Model
As in the striped bass recruitment model which
appeared in the FES for Indian Point 2, the Staff's
far-field thermal model suffers from incomplete pre
sentation of supporting data upon which its conclusions
are based.

Without this material, it is impossible to

recompute the predictions of the DES on pages A-21-25.
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Secondly, there were no "ambient" temperature
curves included in figures A-4 through A-7 which would
connect the assumed ambient temperatu--e of 800 F. with
the ocean temperature in the Battery.

Such curves

were presented in the Indian Point 2 proceedings in
a "Preliminary Study
197,3, figs. 3-6.

'by

.

M. Siman-Tov, February 8,

Without information on what the water

tempe--'ature would be in the lower Hudson before the
addition of heat of artificial origin it is impossible,
to predict the extent of non-compliance by the appli
cant with State Thermal criteria, since the criteria is
based on an

"

artificially unheated" standard.

Thirdly, the Staff mistakenly assumed the average
water temperature of the ocean at the Battery to be
700 F.

The National Ocean Survey has tabulated the

surface temperature of the Battery since 1927.

The

most recent long-term means between 1927 and 1971 at
that station are 71.4 0 F. for July and 73.2*F. for August.
These figuires are only means.

Higher average temperatures

F exist for individual weeks and for individual months
during hot, dry years.

Additional information compiled

by the New York City Department of Water Resources, the
Annual Harbor Survey, indicates even higher average
temperatures during 1973.

The model should be amended

to include such data on a time-dependent basis.

A para

metric study should then-use the amended model with
-14-

U
reference to various cool-wet years and hot-dry years.
E.

The "Ambient" Temperature Profile
only after the predicted temperature profiles for
the lower Hudson River are calculated can the.natural
,temperature of the river be calculated.

This task

is impossible at the present with the absence of an
"ambient" temperature profile in the DES.
Without an accurate far-field model prediction
of the intake water temperature, verification of the
plant's compliance with State thermal criteria is
impossible.
ii

a true

There is no place on the Hudson where

n"ambient,"

relative to Indian Point, can be

physically measured.

All temperature measurements

above and below Indian Point will be "polluted" with
heat from other,,sources in the process of decay.

(See

Figure 1).
Incidentally, physical on-site monitoring of
thermal pollution is impossible.

one classical means

of measuring heat discharge employs infra-red aerial
monitoring.

However, this will only compare the dis

charge plume to the already elevated intake temperature.
Actual temperature readings of the Hudson would both be
impractical and inaccurate.

Simultaneous readings of

the river temperature from its source to its mouth, on
lateral and verticle cross-sections, is totally unfeasible.
-15-
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Moreover, even if such were possible, present thermal
discharges would make the data worthless as an."axnbient"
temperature guide.
F.

Thermal Effects on Biota/
The biological effect of waste heat discharge on
the various organisms of the Hudson estuary was con
sidered by the Staff at XI-38 and V-49

The

-V-53.

presentation inadequately considered the preferential
and lethal temperature of various species of aquatic

biota. The staff should. refer to st'udies such as the
Gift-Westman Study, "Responses of Some Estuarine
Fishes to Increasing Thermal Gradients" June, 1971,
and recent data by Dr. R.E. Loveland on the thermal
responses of benthic organisms in Barnegat Bay.

The

DES also failed..to consider the effects of-thermal pol
lution in its

cost-benefit analysis.

Some attempt

was made. to consider the magnitude of the thermal problem
at V-52. 'This met*-iod should be expanded to quantify
some negative value for this additional source of adverse
environmental impact.
Despite the shortcomings outlined above, we want
to thank the Staff for the outstandL'ng work that they
have done in preparing this draft statement.

The

Attorney General is of the same opinion as the Staff that
a closed-cycle cooling system must be installed at Indian
Point 3 as soon as-possible in order to protect the
Hudson River biota from serious adverse harm.
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