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BEFORE THE UNITED STATES 

ATOMIC ENERGY COMMISSION 

In the Matter of) 

Consolidated Edison Company )Docket No. 50-247 

of New York,, Inc.) 

(Indian Point Station, Unit No. 2)) 

PROPOSED FINDINGS OF FACT AND CONCLUSIONS 

OF LAW OF INTERVENORS HUDSON RIVER FISHERMEN'S 

ASSOCIATION AND ENVIRONMENTAL DEFENSE FUND 

IN THE FORM OF A PROPOSED INITIAL DECISION 

FOR AN OPERATING LICENSE.  

Preliminary Statement 

Consolidated Edison Company of New York, Inc. ("Con 

Edison" or "Applicant") filed an application for licenses 

with the Atomic Energy Commission in December, 1965 pursuant 

to Section 104(b) of the Atomic.Energy.Act of 1954, as amended, 

requesting authority to construct and operate Indian Point 

Unit No. 2 ("Indian Point 2"), a pressurized-water nuclear 

reactor facility, at Indian Point in the Village of Buchanan, 

Westchester County, New York.  

After a hearing, the Commission issued Construction 

Permit No. CPPR-21 to Consolidated Edison on October 14, 1966, 

-- --/- 

Application for Licenses, As Amended, Applicant's 

Exhibit No. 1A.
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2/ 
and Con Edison commenced construction of the plant., 

On October 5, 1970, Con Edison requested that a public 

hearing be held on its operating license application. The 

Commission issued a Notice of Hearing on November 13, 1970 

(35 Fed. Reg. 7679-80, November 17, 1970) and specified 

those issues which were to be considered and determined 

at the hearing for the operating license. Following the 

decision of the Court of Appeals for the District of Columbia 

Circuit ifi Calvert Cliffs' Coordinating Comm. v. AEC, 449 

F.2d 1109, (D.C. Cir. 1971) cert. denied, 404 U.S. 942 

(1972) a Supplemental Notice of Hearing was issued on 

November 29, 1971, expanding the issues to be considered.  

Pursuant to those notices, lengthy hearings have been held 

both on radiological and environmental matters.  

In addition to the Applicant and the Staff, five 

parties were admitted as intervenors in this proceeding.  

The Citizens Committee for the Protection of the Environ

ment ("CCPE"), the Environmental Defense Fund, Inc. ("EDF") 

and the Hudson River Fishermen's Association ("HRFA"), 

opposed the application or proposed that operation be 

permitted only under certain conditions. This is, therefore, 

a "contested proceeding" within the meaning of Section 2.4(n) 

of the Commission's Rules of Practice. The Atomic Energy 

2/ 
Consolidated Edison Co., Docket No. 50-247 (Initial Decision, 
October 3, 1966) at 2-3.



-3-

Council of the State of New York and the State of 

New York chose to intervene under Section 2.714 of the 

Rules of Practice of the Commission. Mary Hays 

Weik was permitted to intervene in opposition to the 

application but withdrew her intervention shortly after 

the hearing began. There have also been numerous limited 

appearances in the course of the proceeding.  

Following a motion filed by Con Edison on September 24, 

1971 and supplemented on October 19, 1971, the Board 

issued an Initial Decision on July 14, 1972, authorizing 

the issuance of a license to Con Edison to operate Indian 

Point 2 for testing purposes only at power levels up to 

551 Mwt (20 percent of full power) and referred to the 

Commission the balance of Con Edison's request for authority 

to operate for testing purposes only up to 1379 Mwt (50 
3/ 

percent of full power). Pursuant to stipulation this motion 

was not opposed on environmental grounds by IRFA or EDF.  

On April 27, 1973, after further review of the problem 

of fuel densification by various parties to the proceeding, 

the Appeal Board modified the Licensing Board's Initial 

3/ 
Initial Decision Authorizing Testing License to Extent of 
20 percent of Rated Power or at 551 Mwt, Referral to the 
Atomic Energy Commission of Balance of Motion for Authority 
for Testing Operations Up to 50 Percent of Rated Power and 
Certification to Appeal Board and the Commission of Question 
on Pressure Vessel Integrity, July. 14, 1972 ("Initial 
Decision").
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Decision of July 14, 1972 and-authorized the issuance of 

a license to operate Indian Point 2 for testing purposes 
4/ 

only at power levels up to 50% of full power.  

Amendment No. 1 to Facility Operating License 

No. DPR--26 authorizing operation of Indian Point 2 for 

testing purposes o nly at power levels up* to 20 percent 

of full power was issued to Con Edison on April 20, 1973 

(38 Fed. Reg. 10314-15, April 26, 1973). Amendment No. 2 

to Facility Operating License No. DPR-26 authorizing 

operation of Indian Point 2 for testing purposes only at 

power levels up to 50 percent of full power was issued 

on April 27, 1973 (38 Fed. Reg. 11121-22, May 4, 1973).  

4' 
Consolidated Edison Co. (Indian Point Station, Unit No. 2), 
ALAB-119 (April 24, 1973).
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ENVIRONMENTAL MATTERS IN 

CONTROVERSY 

2.1 The evidence relating to Con Edison's license to test 

the plant at power levels up to 50% of full power are set 

out in the Board's Initial Decision of July 14, 1972 and 

need not be repeated here.  

2.2 The present review takes place under the National 

Environmental Policy Act of 1969 and regulations of the 

Atomic Energy Commission implementing that Act. Pursuant 

to regulation, Con Edison has submitted to the Regulatory 

Staff an environmental report and the Staff has prepared 

and filed with the Council on Environmental Quality a 

Final Environmental Statement. 1 FES viii, xxviii-xxx.  

2.3 In accordance with the Supplemental Notice of Hearing 

issued on November 29, 1971,'the Board now addresses it

self to the matters in controversy between the parties on 

the question of whether,under the Commission's regulations 

and the applicable law, the operating license be issued as 

proposed.  

2.4 The Staff's Final Environmental Statement concluded 

that "the action called for is the issuance of an operating 

license authorizing operation of Unit No. 2 subject to the 

following conditions for the protection of the environment: 

"7a. Operation of Indian Point Unit No. 2 with 

the once-through cooling system will be 

permitted until January 1, 1978 and,
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thereafter, a closed-cycle cooling system 

shall be required.  

b. Evaluation of the economic and environ
mental impacts of an alternative closed

cycle cooling system shall be made by the 

Applicant in order to determine a pre

ferred system for installation. This 

evaluation shall be submitted to the Atomic 

Energy Commission for review by July 1, 
1973.  

c. After approval by the Atomic Energy Com
mission, the required closed-cycle cooling 

system shall be designed, built and placed 

in operation no later than January 1, 1978.  

d. Non-radiological as well as radiological 
monitoring programs and limits on effluent 

releases will be incorporated as a require

ment in the Technical Specifications to 
the Operating License No. DPR-26. The 
monitoring program as well as a study will 

be conducted by the Applicant and will in

clude determination of the following: 

1) The nature and extent of the entrainment 

mortality and damage of aquatic organisms, 
after passage through the condenser; 

2) The nature and extent of the impingement 

mortality by counting the numbers, types, 

and sizes of fish collected on the screens 

and trash racks of the intake structure; 

3) Concentrations of residual chlorine, free 

and combined, during each chlorination 
period, and effects of chlorine residuals 

on biota; 

4) Concentrations of dissolved oxygen in the 

discharge water and the thermal plume; 

5) The size, shape and location of isotherms 

of the thermal plume with different fresh 

water flows during different seasons;

-6-
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6) Any changes in aquatic life in the Hudson 
River from operation of the Plant with the 
once-through cooling system.  

[sicif. A plan of action for Plant operation to mini
mize detrimental effects on aquatic biota will 
be developed by the Applicant by July 1, 1973.  
This plan should include means of reducing to 

a practical minimum fish kills from cold shock, 
impingement on the intake structure, entrain
ment of fish eggs, larvae and plankton, and 

provide for corrective measures such as aera
tion of the cooling water during periods when 
concentration of dissolved oxygen in the 

thermal plume are reduced below 4.5 ppm.  
After approval by the Atomic Energy Commission, 

such a plan shall be implemented so as to 
eliminate or substantially reduce such effects 

as are revealed by the monitoring program 
prior to installation of a closed-cycle 
cooling system." 1 FES, pp. vii-viii.  

2.5 The Staff was asked to review these conclusions in light 

of the evidence indicating that major steam electric generating 

facilities are to begin operating at Bowline Point, 5-1/2 miles 

downstream from Indian Point, and at Roseton, 22 miles upstream 

from Indian Point, between 1972 and 1974. Lawler on Cumulative 

Effects, March 30, 1973, Table I-1. There will be two 600MW 

units at Bowline Point, the first of which went into commercial 

operation in September 1972 and the second one of which is 

scheduled for operation before the summer of 1974. Together, 

these two units at normal full flow operation will withdraw 

768,000 gallons of water per minute (gpm) from the Hudson 

and heat it 13.5°F before discharging it again to the River.  

At Roseton, two 600MW units are expected to go into commercial

operation in the course of this year. Together they will

a U



withdraw 650,000 gallons of water from the Hudson and heat 

it 15.4*F before discharging it again to the River. Ibid. The 

Staff and the parties were asked to analyse the impact 

of the Indian Point 2 units in the context of this rapid 

growth of power generating facilities on the Hudson with 

its consequent withdrawal of large quantities of water 

from the River w hich must inevitably involve the entrainment 

of fish. On the basis of that review, the Staff stated its 

position that a closed-cycle cooling system should be in 

operation at Indian Point 2 as soon as practicable And no 

later than January 1, 1978. Oestmann on Impact, April 6, 

1973 at 3.  

2.6 Through the course of the proceeding, Con Edison 

maintained the position that it should be granted a full 

term,full power operating license with no restrictions, but 

assured the Board that if its research program showed serious 

adverse impact from the operation of the plant's once-through 

cooling system, the company would voluntarily install a 

closed cycle cooling system. Summary of Con Edison' s Position 

Concerning Environmental Issues, October 16, 1972.  

2.7 In its Proposed Findings of Fact filed on May 17, 1973, 

Con Edison changed this position and suggested the following 

condition be added in the license:
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"Operation if the facility with its presently 
designed once-through cooling system shall be 
permitted until September 1, 1981. Unless other
wise authorized by an amendment to this operating 

license following review of the results of licen

see's ecological study program, operation shall be 
permitted after September 1, 1981, only if a 
closed-cycle cooling system shall have been in

stalled by that date." Proposed Findings of 

Fact, March 17, 1973, Appendix at 4.  

The Hudson River Fishermen's Association and the 

Environmental Defense Fund agreed with the basic position 

of the Staff but proposed a shorter construction period 

and restricted operation of the plant during the period 

before a closed-cycle cooling system is in operation.  

On the basis of the evidence in this proceeding, the HRFA 

and EDF propose the following amendment to the conditions 

proposed by the Staff at 1 FES vii-viii; 

1) Condition 7a shall be stricken and the following 

condition substituted: 

A closed cycle cooling system is to be installed 

and operating at Indian Point 2 as soon as prac

ticable. Operation of Indian Point 2 without 
a closed-cycle cooling system will not he permitted 
after December 1, 1976. Any extension of time 

for the completion of the closed-cycle cooling 
system will be granted only on a showing of 
good cause to the Commission on which all Inter

venors to this proceeding will have an opportunity 
to be heard.  

2) Condition 7b shall be amended by adding the following 

sentence: 

The Commission's review of that evaluation is to 

be complete by October 1, 1973. After approval
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by the Commission, the required closed-cycle 
cooling system shall be designed, built and 

placed in operation no later than December 1, 
1976.  

3) A new condition is to be added following Condition 7b: 

So that every effort can be made to expedite the 

review and approval of the chosen clos'ed-cycle 

cooling system, the licensee is to prepare a 

listing of the permits and approvals necessary 

for the construction of its selected closed

cycle cooling system, the data on the basis 

of which the application for the permit for 

approval is to be made and a description of 
whatever collection of data necessarily post

pones such application beyond January 1, 1974.  
This document is to be filed with the Atomic 
Energy Commission and served on the parties 
by December 31, 1973.  

4) Condition 7c shall be stricken and the following con

dition substituted: 

During the period before a closed-cycle cooling 
system is installed and operating at Indian 
Point 2, the operation of the unit and, in 

particular, the pumps will be minimized during 
the period between June 1 and July 31 in order 

to reduce to a minimum entrainment of striped 
bass. During that period,between June 1 and.  

July 31 during the day on weekdays, and whenever 

the chemical volume control system of the unit 

does not allow daily cycling of the unit's 
power level, the unit may be operated at full 

power. During that period,between June 1 and 
July 31 during the night and on weekends, 
whenever .the chemical volume control system 

of the unit allows daily cycling of the unit's 

power level, the unit is to be baseloaded to 

50% of full power or less; it may be operated 
at power levels over 50% of full power only 

when the Licensee has less than 1000MW of 
reserve capacity (including firm purchases) 

available within its system; the Licensee 
may begin ascent to power levels over 50%
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of full power at a reasonable time before 
the predicted need for power from Indian 
Point 2 in order to avoid stress on the 

turbine system. The reports on such essen

tial operation shall be filed weekly with 

the Commission with service on the Intervenors 

in this proceeding.  

2.9 The Attorney General of the State of New York intervened 

in this proceeding and recommended that the installation of 

natural draft closed-cycle cooling towers at the earliest 

possible time be a condition in any operating license granted 

to Con Edison. Memorandum of State of New York, March 6, 

1973. In addition, the Attorney General has requested that 

the cost-benefit analysis of the Commission take into account 

the additional financial cost of the once-through cooling 

method, resulting form Con Edison's continued violation 

of state law, which can amount.to between $20 and $50 million 

a year. Letter to Board, October 13, 1972.  

2.10 The New York State Atomic Energy Council representing 

various New York State agencies also intervened in this 

proceeding, but has taken no position on the environmental 

issues presently before the Board.
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STRIPED BASS 

The central focus of this proceeding has been the analy

sis of the effect of the operation of the once-through cooling 

system at Indian Point 2 on the striped bass population 

dependent on the Hudson River spawning and nursery ground.  

The Staff, Con Edison and HRFA has each presented a model 

of the effects of entrainment and impingement of striped 

bass at Indian Point which deals with the hydraulic and 

biological parameters controlling the striped bass population 

and relates plant effects both to the production of striped 

bass in the Hudson and the role of the Hudson in supporting 

the coastal striped bass fishery. 1 FES V, XII; Lawler A 

Entrainment, April 5, 1972; October 30, 1972; Raney on Striped 

Bass Population, October 30, 1972; February 5, 1973; Lawler 

on Contribution of the Mid-Atlantic, February 5, 1973; Lawler 

on Contribution of Chesapeake Bay, April 20, 1973; Clark on 

Effects of Indian Point, October 30, 1972; Tr. 8560-66.  

3.2 The Staff, primarily through Dr. C. Philip Goodyear, 

has presented an analysis which predicts that there will 

be a 30-50% reduction in the annual production of striped 

bass in the Hudson due to entrainment at Indian Points 1 

and 2. 1 FES V-48. When the plants presently 

operating or about to operate on the Hudson - Lovett, 

Danskammer, Bowline Point, Roseton,. and Indian Points 1 

and 2 - are operating simultaneously, Goodyear predicts a

-12-
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reduction of annual production of 49-64%. Goodyear on 

Other Plants, February 8, 1973. In his hydraulic model 

for striped bass transport, Goodyear divides the Hudson 

into discrete compartments whose boundaries move with the 

tidal excursion during computer consideration. Tr. 9257.  

Movement in and out of, and vertically within the compartment, 

is mathematically considered by assigning many different 

rate values for this movement. This "mass balance" approach 

accounts directly for the results of all hydraulic forces 

acting on the discreteparticles. Included in this approach 

is the simulation of a "circulation belt" which raises 

organism vulnerability to plant operation in the vicinity 

of the salt front. Output is generated by running the 

model under a vast number of different input conditions 

to evaluate worst and best estimates of plant impact. 1 FES 

Appendix V-3.  

3.3 Biologically, the Staff analysis assumes that Indian 

Point 2 withdraws organisms at the concentration at which 

they are present in the cross-section of the River in front of 

the plant, Tr. 6688; Goodyear on Susceptibility, February 22, 

1973 at 2-3; that there is 100% mortality on passage through 

the cooling system, Tr. 6684; Goodyear & Coutant on Biological 

Effects, February 22, 1973 at 5; and that there is no 

compensation during the first year of life, 1 FES V-54 to 61;
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Goodyear on Compensation, February 22, 1973. Impingement 

of juvenile fish is not calculated in percentage terms but 

is essentially used as a conservatism in the prediction, 

minimizing the effect of plant operation. Tr. 6685.  

3.4 Con Edison, primarily through Dr. John P. Lawler, with 

the supporting assistance of Dr. Edward C. Raney, Dr. Gerald 

J. Lauer, Dr. James T. McFadden and Mr. Ronald A. Alevras, 

has presented an analysis which emphasizes that insufficient 

data is presently available to make reliable predictions, 

but on the basis of current best estimates predicts that 

the operation of Indian Points 1 and 2 will reduce the 

annual production of striped bass in the Hudson by 2.5% 

during the first year of operation and rising to 3.5% 

after 10 years of operation. Lawler on Entrainment, October 30, 

1972 at Table 24. When Bowline Point and Roseton, as well 

as Indian Points 1 and 2, are operating on the Hudson, 

Lawler predicts a reduction of 5% of the first year class 

in the first year of operation, rising to 13% after 10 years.  

Lawler on Cumulative Effects, March 30, 1973 at Table 11-4.  

3.5 In terms of hydraulics, Lawler divides the lower Hudson 

into discrete segments and utilizes mathematical analysis 

for the transport forces of net downstream flow and overall 

mixing.. In order to compute the temporal distribution-of.  

eggs, larvae and juveniles, Lawler employs the net downstream 

flow and estimates a mathematical value for the mixing
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coefficient. After integrating the biological considera

tions, Lawler runs the model over 6 weeks of vulnerability 

and calculates recruitment reduction for 1, 5 and 10 years 

hence. Lawler on Entrainment, October 30, 1972.  

3.6 Biologically, the analysis assumes that Indian Point 2 

withdraws organisms at a concentration lower than that 

at which they are present in the cross-section of the River 

in front of the plant; that there is less than 100% 

mortality of the organisms on passage through the cooling 

system and that there is compensation in the first year 

of life, Lawler on Entrainment, October 30, 1972. Impinge

ment is included with the estimate. Ibid.  

3.7 HRFA, primarily through Mr. John R. Clark, presented 

an analysis which predicts 39% reduction of the annual pro

duction of striped bass through entrainment and impingement 

at Indian Points 1 and 2. Clark on Effects of Indian Point, 

October 30, 1972 at 46. When Bowline Point and Roseton are 

added to Indian Points 1 & 2, Clark predicts an annual re

duction of production of 56%. Affidavit of Clark, October 16, 

1972, Table 3. Clark provides only a description of the 

hydraulic forces which move the organisms through the River 

and relies on the data of the Hudson River Fisheries Inves

tigation (Carlson-McCann Report) to determine the distribu

tion and abundance of the striped bass in the entrainment
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period. Clark on Effects of Indian Point, October 30, 1972.  

Since both Lawler and Goodyear refer to Carlson-McCann for 

verification, this makes Clark's analysis valuable as an 

additional source of vertification despite the fact that 

his model cannot be compared on hydraulic matters to the 

more sophisticated models of Goodyear and Lawler. Biologically, 

Clark makes the same essential assumptions as Goodyear.  

Ibid.  

3.8 Any model which seeks to simulate the effects of the 

operation of Indian Point 2 on the striped bass of the 

Hudson River must be built on the data and analysis of the 

biological mechanisms which describe the early weeks of striped 

bass life in the Hudson and ,the hydraulic f-orces which d-escribe.  

the transport of the organisms through the water. The test of 

the models is their accuracy in verifying against observed con

ditions on the River and the history of the fishery.  

3.9 There is little dispute about the basic outline of the 

early stages of striped bass life and the basic hydraulic 

mechanisms. Adult striped bass migrate upstream and enter 

the freshwater portion of the river where spawning occurs 

as temperatures increase from 50' to 70 0F, with the peak 

of spawning. occuring between 580 and 63*F. 1 FES V-40..  

On the Hudson this usually occurs in May and June with the 

peak occurring in late May and early June. Clark on
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Effects of Indian Point, October 30, 1972 at 5.  

3.10 The striped bass eggs are released free into the water, 

are semi-buoyant and drift with the flow of the currents.  

The eggs hatch out in about 1.5-2 days, releasing yolk-sac 

larvae into the water. The yolk-sac larvae are planktonic, 

drifting passively with the water flow. Within tw-o weeks 

they grow to .25 to .30 inches (6 or 7 mm), absorb the 

yolk-sac, and then begin to feed on zooplankton and perform 

diurnal migrations .through the water column. The juvenile 

bass grow slowly at first and remain planktonic for about 

6, to 8 weeks. At the end of the planktonic stage, the young 

bass begin to move into shallow water, either along shore or 

on shoals. 1 FES V-40; Clark on Effects of Indian Point, 

October 30, 1972 at 5-6.  

3.11 It is during the planktonic period that the striped 

bass are vulnerable to entrainment through th-e Indian Point 

cooling system. During this stage the gross movements of 

the organisms are governed by hydraulic forces. The organisms 

are moved downstream with the fresh water into the salt

intruded reach of the estuary. In that part of the River 

they are moved downstream with the fresh water or upstream 

due to the density-induced current of the saltier water on 

the bottom depending on their position in the water column.  

Because of the interaction of these flow forces with the 

diurnal migration of the young bass, there tends to be a
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concentration of the organisms in the area of the salt front.  

Tidal movement is iinposed on top of these other hydraulic 

movements. The movement of the juveniles onto the shoals 

produces an increasing concentration in late July and August 

in Newburgh Bay, Haverstraw Bay and the Tappan Zee where 

the shallower areas of the River are found. 1 FES, Appendix 

V-3.  

3.12 Extensive data on the distribution of the striped bass 

in 1966 and 1967 is available in the Hudson River Fisheries 

Investigation (Carlson-McCann Report) and this information 

forms the foundation on which the models have been operated 

and against which they are initially verified, in addition, 

the Staff has used the Rathjen-Miller data of 1955. Ibid; 

Tr. 7253-57; Clark on the Effects of Indian Point, October 30, 

1972 at 8-10. Each model has addressed itself to the problems 

of characterizing the hydraulic forces and the crucial aspects 

of the striped bass life cycle in a different manner.  

3.13 Hydraulics. In order to model the hydraulic trans

port mechanisms of the Hudson in discrete mathematical 

terms, extensive data on the details of salt & fresh water 

mixing, of tidal action, and eddies and currents are 

necessary. Such data are not available. Tr. 7752, 7761, 9260-63.  

3.14 The Staff presented a model which was specifically 

designed for the Hudson estuary and the existing data base.
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Goodyear .broke the Hudson into discrete segments and 

then conceptualized the transport of organisms within 

each compartment and across the interface between the 

compartments. As distinguished from Lawler's segments, 

Goodyear's compartments moved up and down river with the 

tidal excursion independent of any point on shore. Tr.  

9257. This procedure minimized the introduction of 

mathematical terms which are unquantifiahle due to 

inadequate data.  

3.15 Within each compartment, consideration was given to 

the vertical movement of organisms based on a spectrum of 

assumed coefficients. This vertical -organism transport 

phenomenon is included within this model to account for 

the action of salinity-induced currents on these organisms 

in the vicinity of the salt front as well as the organism's 

own motive power. 1 FES V-48-52; A-V-32 to 83; Tr. 9268.  

3.16 While Goodyear recognized that a more sophisticated 

mathematical model was possible, he felt that with inade

quate data the attempt to write a more sophisticated model 

would not produce worthwhile refinements in the results.  

Tr. 9273.  

3.17 Lawler describes his mathematical model as an "unsteady 

state, one-dimensional, longitudinally segmented model, in 

which the basic mechanisms of transport are . . . net down-



-20-

stream movement of freshwater flow and . . . the net 

additional mixing and'dilution of materials due primarily 

to tidal oscillation and salinity-induced density currents." 

Lawler on Entrainment, October 30, 1972 at 12 .This 

model is adapted from an earlier model used by Lawler to 

predict concentrations of dissolved oxygen and salinity.  

Lawler on Entrainment, October 30, 1972 at 12.  

3.18 By unsteady state he refers to the response his model 

makes to changes in hydraulic and biological input para

meters. To power the organisms downstream and circulate them 

through each segment, the model employes the net fresh water 

flow and a longitudinal dispersion coefficient, EL. The lon

gitudinal dispersion coefficient is a mathematical term intro

cuded to account for all movements within the estuary not otherwIse 

simulated by the freshwater flow and varies from segment to 

segment depending on distance from the ocean. Lawler stated 

that the mathematical computation of the values other than fresh

water flow are impossible at the present time. Tr. 7760-61, 9261.  

For that reason the dispersion coefficient is introduced to 

account, for mixing due to tidal movement; mixing due to.  

density-induced circulation; mixing attributable to non

uniform velocity and temperature distributions and diffusion 

caused by flow turbulence. Lawler on Cumulative Effects,.  

March 30, 1973 at 111-8 to 9. The diffusion coeffi-cient is
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arrived at as the residue of a "manipulative mathematical 

process." Tr. 7761 

3.19 Although Lawler attempted to show that variable values 

of E had little effect on the output of his model, no 

runs were made utilizing all input factors comparable to 

the Staff model. Lawler on Sensitivity, February 5, 1973; 

February 20, 1973.  

3.20 Thus both the Staff model and the Con Edison model 

are necessarily simplifications of the mathematical com

plexities of the hydraulic transport forces in the River.  

This makes the tests of verification significant in de

termining which hydraulic model should be relied on.  

3.21 Biology. Compensation is the phenomenon of density

dependent mortality found in some animal populations by.which 

as the rate of mortality in the population increases the rate 

of .survival of the remaining members of the population also 

increases. The importance of this density-dependent mortality 

is simply demonstrated by reference to the Con Edison 

model of the striped bass population. When the model is 

run with no compensation present, the annual reduction of 

striped bass is dramatically increased: with "f" factors 

set at unity, impingement included and a compensation factor 

of 0.5 used,the annual reduction in the first year is 3.28%; with 

the other factors held constant, but no compensation in the
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,model, the reduction of first year recruits is 15.41%.  

Lawler on Sensitivity, February 5, 1973 at 6. Neither 

Goodyear nor Clark used compensation in their analyses.  

3.22 Con Edison introduced compensation into its model 

on the contention that compensation is a fact of animal 

population dynamics. Lawler on Entrainment, October 30, 

1972 at 19-21. It was undisputed that compensation is 

frequently present in animal populations, but both Goodyear 

and Clark contended it was not present in the crucial 

periods of the first year of life of Hudson-spawned striped 

bass. 1 FES V-54 to 61; Clark on Effects of Indian Point, October 

30, 1972 at 49-56. Con Edison could produce no evidence 

indicating that there was in fact a compensatory mechanism 

presently at work in the early stages of the Hudson pawned 

striped bass population. McFadden on Impact, October 30, 

1972 at 10; Tr. 7441-42*. Beyond this fundamental hurdle 

there was no rational method by which Con Edison could assign 

a particular value to the compensation factor. Tr. 9807-08.  

The description of the use of 0.8, a "relatively minimal" 

compensation ratio, has no factual basis and in fact amounts 

to no more than the arbitrary choice of a number.. Ibid;.  

Lawler on Sensitivity, February 5, 1973 at 4.  

3.23 Both Goodyear and Clark presented evidence that there 

was no compensatory mechanism operating in the first year 

Hudson striped bass population. :Although Goodyear agreed with 

Lawler and McFadden that com pensatory mechanisms are available
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during equilibrium conditions, he demonstrated that the 

fishery, not density-dependent factors in the estuary, pre

sently controls the population levels. Tr. 6657-70, 6724.  

In essence Goodyear maintains that the population can grow 

to a point where some compensation will take place to limit 

its numbers, but that in the present unsupersaturated state 

of the spawning and nursery ground no such limitation is 

present. Tr. 6656;1 FES V-54 to 61.  

3.24 Both Goodyear and Clark examined the relative growth 

rates, a traditional indication of scarce food, or density

dependent effects, to investigate present compensatory 

mechanisms in the Hudson striped bass populations and found 

no indication of compensation. Clark on Effects of Indian 

Point, October 30, 1972 at 49-56; Goodyear on Rate of 

Growth, February 22, 1973; Tr-. .11, 278. Gobdyear also 

indicated temperature and special food habits may 

account for higher growth rates observed in other popula

tions of striped bass. Goodyear on Rate of Growth, February 

22, 1973. Also Goodyear points out that "...no important 

change in growth rate has been observed, [in the striped 

bass larvae] although population densities have increased 

by an order of magnitude on the Atlantic Coast." 1 FES V-56.  

There is also no indication of overcrowding in the Hudson, 

a situation which could be expected to lead to density-de

pendent compensation. Clark on Effects of Indian Point,
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October 30, 1972 at 49-51..  

3.25 .Compensation in a fish population may frequently occur 

but it is not an inevitable characteristic of a fish popula

tion which forms the basis of a popular or important sport 

or commercial fishery as studies of striped bass in the 

Sacromento-San Joaquin system, sardines in the West Coast, 

and menhaden and shad in New York indicate. Clark on 

Effects of Indian Point, October 30, 1972 at 52-54; Goodyear 

on Compensation, February 22, 1973 at 4-8.  

3.26 The preponderance of the evidence shows that there is no 

compensatory mechanism at work in the first year of life of the 

Hudson River striped bass 
population.  

3.27 Both Goodyear and Clark assumed that Indian Point 

withdraws organisms from the River at the concentration at 

which they are present in the cross-section of the river 

directly in front of the plant and that all striped bass 

passing through the cooling system are killed. Lawler sought 

to give his model additional refinement by treating these 

aspects of plant operation in terms of particular conditions 

at Indian Point. This was done by introducing into the model a 

series of four "f".factors
: -the ratio of average river concentration 

of organisms to the concentration in the vicinity of.the 

intake (fl); the ratio of actual intake concentration to 

the concentration in the vicinity of the intake (f 2 ) ; a 

factor which would account for unreplenished drawdown of 

organisms in the vicinity of the plant (f 3 ); and the 

fraction of organisms killed by entrainment (f ). Lawler
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on Entrainment, October 30, 1972 at 30-33; 49-65. Theore

tically the use of such factors to refine the accuracy of 

the model is proper and reasonable. Tr. 6512, 6591, 8855, 

8860. But Con Edison has failed to present sufficient 

evidence to indicate that the "f" factors should be set 

at any value other than unity.  

3.28 Lawler's suggested f1 factor was derived by assigning 

the withdrawal of water by the plant to the upper east 

quadrant of the River, defined as the area e~xtending from 

mid-channel to east shore and from surface to mid-depth, 

and determining the ratio of this quadrant to the section 

average. Lawler on Entrainment, October 30, 1972 at 50.  

The current best estimate was derived from 1971 NYU data.  

Ibid at 53, ,59.  

3.29 The Lawler analysis of this factor is basically flawed.  

Indian Point 2 intakes reach essentially from the top to 

the bottom of water column on the east shore and the bed 

of the river slopes gradually down from the intake. Goodyear 

on Susceptibility, February 22, 1973, Figure 3. The pump 

opening is located toward the bottom of the intake bay; 

it probably draws water from throughout the water colum , 

but if more water comes from one part of th.e column rather 

than another, it is likely to be from the lower portion 

of the water column. 1 FES 111-14. Differences in 

vertical concentration of larvae refer to differences
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in distribution from the top to the bottom of the water 

column and not to concentration in: the deepest parts of 

the River. Goodyear on Susceptibility, February 22, 1973.  

Thus, assignment of the Indian Point intake withdrawal 

to the upper east quadrant of the River is improper.  

3.30 In addition, analysis of the NYU data on which. Lawler 

relied for his best estimate indicates that there is no statistical 

significance to the differences in quadrant concentrations 

which were employed to show lower concentrations in the 

upper east quadrant. Tr. 7081-83; Griemsmann on Distribu

tion, February 19, 1973 at 1-3; Griemsmann, April 6, 1973.  

3.31 Thus, there is no basis for setting the f factor at 

less than unity, and the most reasonable approach is to 

assume that the plant will withdraw organisms at the con

centration of the cross-sectional average, the assumption 

made by Goodyear and Clark. Goodyear on Susceptibility, 

February 22, 1973; Clark, Effects of Indian Point, October 30, 

1972.  

3.32 The second "f" factor takes the ratio of the con

centration of organisms at the plant intake to the upper 

east quadrant concentration. Since the use of the upper 

east quadrant is improper, the basis on which f is 
2 

developed is improper. Further, the sampling on which the
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f2 factor is based is insufficient and open to too many 

inaccuracies to give it credence. Simultaneous sampling 

in the river and at the intakes was done only on one day 

in late July 1972. Tr. 7103-04. The number of striped bass 

caught in the river (0) was too small to perform any valid 

analysis. Lawler on Entrainment, October 30, 1972 at 30; 

Tr. 7370. The method of sampling in the intakes' during 

the night was by very brief tows better suited to calculate 

condition than abundance. Tr. 7098-99; 7114-16. The methods of 

sampling in the intake and the river differed so that com

parison of the figures is probably unreliable. Tr. 7358-62; 

Goodyear on F Factor, February 22, 1973. Finally statistical 

analysis shows no significant differences between the 

upper east quadrant and intake concentrations*. Ibid.  

3.33 Thus there is no basis for setting the f2 factor at 

less than unity, and the most reasonable assumption is 

that of Goodyear and Clark that the plant withdraws organisms 

at the concentrations at which they are present in the 

vicinity of the intake. Goodyear on Susceptibility, 

February 22, 1973; Clark on Effects of Indian Point, 

October 30, 1972.  

3.34 Con Edison had no information available to compute 

the f3 factor and so set it at unity. Lawler on Entrain

ment, October 30, 1972 at 61. This position was not dis

puted.
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3.25 The fourth "f" factor dealt with mortality of the 

morone group of organisms due to passage through the plant's 

cooling system. Con Edison presented an analysis of the 

mortality of the organisms at a variety of increases of 

heat across the condensors and presented a number of high 

survival rates. Lauer on Effects of Operation, October 30, 

1972 at 49-51; Lauer on Effects of Entrainment, February 5, 

1973. The point of the analysis, of course, is to determine 

the probable long term effects when the plant is operating at 

full power conditions - with the consequent 15'F increase 

across the' condensors - rather than at no increase of heat 

or only a small increase.. Using the method of calculation 

..first proposed by Lauer, but restricting the analysis T's 

of 10°F or more and the effects seen at the second sampling 

location in the discharge canal which was closest to the river, 

gives 97.5% for the cropping factors. Griemsmann on 

Distribution, February 19, 1973 at 3.4. Re

stricting the analysis to the excepted T of 15°F and the 

mortality observed at the end of the discharge canal, survival 

rates of less than 10% are found.. Clark Redirect, February 12, 

1973 at 1-5. These rates do not include the effects of 

residence in the heated plume or susceptibility to preda

tors in the River which would increase final mortality rate.  

Goodyear on Biological Efficts, February 22, 1973; 1 FES 

A-V-16 to 18.  

1.36 Con Edison was unable to produce, experimental 

conditions at Indian Point 1 in the summer of 1972
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which give an extensive data base, e.g., HRFA Exhibit II, 

but the evidence of mortality-between 90% and 100% before 

the completion of passage through the Indian Point 2 dis

charge canal at a T of 15°F is corroborated by studies 

at other power plants, particularly that of Marcy at Connecti

cut Yankee, where white perch - which Lauer did not dis

tinguish from the striped bass at Indian Point - were 

studied. Lauer on Effects of Operation, October 30, 1972 

at 49-51; HRFA Exhibit II, 1 FES A-V-16; Clark on Effects 

of Indian Point, October 30, 1972 at 47-49.  

3.*37 The data from the operation at Indian Point 1 and the 

corroborating studies are better evidence of the mortality 

caused by plant operation than laboratory tests which reflect 

only one or two of the many parameters of abrasion, mechanical 

damage, heat shock, pressure changes and turbulence ex

perienced by the organisms in passage through the Indian 

Point 2 cooling system. See, Goodyear on Biological 

Effects, February 22, 1973. For this reason, the results 

of operating experience are more probative than 

the laboratory experiments which Lauer has conducted. Lauer 

on Effects of Operation, October 30, 1972; Lauer on Tem

perature Tolerance, February 5, 1973; Lauer on Pressure

Changes, February 5, 1973.
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3.38 On this record the most reasonable conclusion is that 

of Clark and Goodyear that mortality through the condensor 

system will be 100% or very close to it and therefore the 

fc factor should be treated-as unity. Clark on Effects of 

Indian Point, October 30, 1972 at 47-49; Goodyear on 

Susceptibility, February 22, 1973.  

3.39 Large numbers of fish will be impinged at the intake 

screens of Indian Point 2, the estimates ranging from slight

ly less than 1 million (Con Edison) to approximately 6 

million (Clark). See section on Impingement, infra.  

3.40 The kills of striped bass are low in percentage. On 

the basis of data collected by Con Edison, Alevras estimates 

3.1% striped bass kill, this represents a change from Con 

Edison's position in 1971 when it put the number at 4%; 

the Staff put the percentage at "about 4%"; Clark put it 

at 5%. Alevras on Impingement, February 5, 1973 at 16; 

Testimony of Applicant, October 19, 1971;-,
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1 FES V-30; Clark on Effect of Indian Point, October 30, 

1973 at 34. The Stipulation between Con Ed, HRFA and EDF 

provides the only known estimates by observers other than Con 

Edison employees and, according to these independent observations, 

in three separate periods between November 1969 and June 1970 

the percentage of striped bass killed is given as 11%, 10% 

and 1%. Stipulation, October 30, 1972, Schedule B. These 

figures lend considerable credance to the higher estimates, 

and it is therefore realistic to use 5% as the portion of the 

screen kills made up of striped bass.  

3.41 A further problem is encountered in integrating the 

absolute numbers for impingement with the relative percentage 

numbers for entrainment. The efficiency of the sampling 

gear is not known absolutely but figures of 10% efficiency 

have been suggested as reasonable. Tr. 8822-23.  

If this estimate of efficiency is accepted in order to pro

vide a reasonable method of linking the absolute impingement 

figures to the relative entrainment figures, then a reduction 

must be made in Clark's final estimate, since he did not 

convert his absolute numbers into relative numbers. This 

reduction would make his estimate of total annual reduction 

of the striped bass due to the operation of Indian Point 

1 & 2 approximately 27%. The fact that with this adjustment 

the impingement element of Clark's model accounts for approx

imately 2% of annual reduction makes the dispute over the
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mid-Atlantic catches and landings in the Hudson and the 

Chesapeake which act as an index to spawning activity in 

those estuarine areas. The analysis showed that between 

79 and 93% of the variability in mid-Atlantic landings 

could be accounted for by differences in Hudson landings 

five years earlier. 1 FES XII-36 to 38. The regression 

analysis of the relation of Chesapeake landings to mid-Atlantic 

landings was found to have a negative intercept and was 

therefore considered to be a spurious correlation. Tr. 9910-12; 

Cf. McFadden on Effects of Indian Point, February 5, 1973 at 11-13.  

3.47 On the basis of these tagging returns, the seining 

experiments and the regression analysis, both Goodyear and 

Clark came to the conclusion that the Hudson contributes 

80% of the mid-Atlantic fishery and an unknown percentage 

of the fishery in New England.  

3.48 Con Edison presented voluminous testimony by Raney and 

Lawler on the issues of the contribution of the Hudson to the 

coastal fishery. Raney on Striped Bass, October 30, 1972; 

February 5, 1973; Lawler on Contribution of the Hudson, February 

5, 1973; on Cumulative Effects, March 30, 1973; on 

the Contribution of Chesapeake, April 20, 1973. Raney 

was unshakable on his opinion that the Hudson contri

buted only to a comparatively small area in the western 

quarter of Long Island Sound and the western portion of the
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south shore of Long Island and the New York bays and 

northern New Jersey. Raney on Striped Bass, October 30, 1972 

at 8; Tr. 7620-32, 7652-64. He was equally forceful in 

his opinion that the overwhelming majority of the mid-Atlantic 

striped bass came from the Chesapeake. Ibid at 9-10.  

Tr. .7620-32, 7652-64. Raney presented a large number of 

past studies on the tagging of striped bass, though he was 

unable to provide a coherent analysis of what the tagging 

results showed. He presented no focussed and persuasive 

discussion of his position beyond emphasizing his admittedly 

great personal experience and the conclusions of other in

vestigators in which he had confidence. Tr. 7620-32, 7652-64.  

Lawler had no personal experience in the analysis of fisher

ies and was more tentative in his presentation. Tr. 9591-9603.  

He twice repeated that he did not intend his testimony 

"to be of proof of what is actually happening; it is intended 

solely to illustrate that the Chesapeake Bay hypothesis 

cannot be rejected at the present time." Lawler on Contri

bution of Chesapeake Bay, April 20, 1973 at 1 quoting Lawler 

on Cumulative Effects, March 30, 1973 at D-8.  

3.49 Lawler's analysis piled hypothesis on hypothesis in 

building an argument that the Chesapeake could provide enough 

fish to supply the mid-Atlantic catch. Lawler on Cumulative 

Effects, March 30, 1973; on Contribution of Chesapeake, April 20, 

1973. The entire presentation rested on very little in the way
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hard evidence as to population size,exploitation rates and 

migratory patterns. It is severely criticized by Goodyear, 

and Lawler subsequently altered it in major particulars.  

Goodyear on Hudson River Striped Bass, April 9, 1973 

at 14-21; Lawler on Contribution of Chesapeake Bay, 

April 20, 1973.  

3.50 Particularly in light of Lawler's own hesitation in 

putting forward his contentions as a serious argument, the 

preponderance of the evidence in the record supports the 

position that the Hudson contributes 80% of the striped 

bass fishery in the Middle Atlantic and a lesser unknown 

percentage to the New England fishery.  

3.51 Verification. There are two major ways in wich the 

models presented by Goodyear, Lawler and Clark can be verified 

against known conditions in the river. First, there is the
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ability of the model to reproduce the pattern of the data 

in the biological studies from which the model was derived.  

Second, there is the degree of congruence between the results 

of nodel operation and what is known of the history of Hudson 

striped bass fishery over the lastdecades.  

3.52 The Staff ran a large number of runs of its model 

varying the assumed conditions and checking its predicted 

distributions against the field data assembled by Rathjen 

and Miller in 1955 and Carlson-McCann in 1966 and 1967.  

1 FES A-V-81 to 97. Lawler compared the results of the 

operation of his model to the 1967 Carlson-McCann data.  

Lawler on Entrainment, October 30, 1972 at 66-76. Clark's 

model does not attempt to produce the Carlson-McCann results 

by the operation of hydraulic mechanisms, but his analysis 

of the Carlson-McCann data acts as a valuable independent 

verification on the hydraulic models proposed by Goodyear 

and Lawler. Clark on Effects of Indian Point, October 30, 

1972.  

3.53 Goodyear reproduces five computer runs (Cases 1, 13, 61, 

62, 67) which reflect a variety of assumptions in the 

operation of the model, but all of which reproduce the 

pattern of the three sets of field data with reasonable 

accuracy. 1 FES V-53; A-V-85 to 95. All of these runs 

fall within the 30-50% entrainment range. 1 FES A-V-85 to 87.

1 1
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Lawler disputed the validity of the Staff verification , but 

he failed to consider the Rathjen and Miller data and gave

no consideration to gear selectivity and differential sur

vival of larval stages. Tr. 9775-93.  

3.54 Lawler's comparisons are on a segment by segment basis.  

His curves of concentration tend to be more smooth than 

the reported data, indicating that his model, depending 

on a dispersion coefficient rather than explicit two-layer 

flow forces of the Staff model, is less able to reproduce 

the concentration of organisms in the region of the salt 

front. Lawler on Entrainment, October 30, 1972 at Figure 

20, 21 & 23. Also comparison of the model's ability to 

predict concentrations in the particular segments of the 

river shows. a consistent underestimation of the concentration 

in the Peekskill segment relative to other river segments.  

Ibid. This indicates an underestimation of the withdrawal 

by the Indian Point 2 plant. Goodyear on Mathematical Model,* 

February 22, 1973. Taking nearly the same biological 

assumptions as the Staff, Lawler's entrainment figures run 

at less than half the figures predicted by the Staff. Lawler 

on Sensitivity, February 5, 1973; February 20, 1973.  

3.55 Clark's analysis of the Carlson-McCann data predicted 

entrainment of approximately 25%, a figure much closer to 

Goodyear's range. Clark on Effects of Indian Point,
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October 30, 19 72 at. Table 7. Clark thus corroborates and 

supports the predictions made by the Staff model.  

3.56 Both the Staff and the Con Edison models are admitted 

mathematical simplifications of the hydraulic forces of the 

river and neither is able to reproduce perfectly the pattern 

of recorded field data which probably is itself flawed by 

problems such as changing gear efficiency. Lawler 

on Entrainment, October 30, 1972 at 73. Within these 

limitations, the evidence indicates that the Staff model 

is better able than that of Con Edison to reproduce the dis

tribution of striped bass organisms in the relevant portions 

of the Hudson. Goodyear on Mathematical Model, February 22, 

1973.  

3.57 Lawler proposed a test of the models by looking at 

the effect of power plant operation over the ten-year period 

between 1963-73. Lawler on Sensitivity of Model, February 5, 

1973. at 9-11. Lawler performed simulation runs which showed 

that in the Staff model there would have been a reduction 

in the fishery of 60-80% over that period while with his best 

estimate the reduction would be 6%. Througho ut the simulation,, 

Lawler assumed that the Hudson fishery had grown at the rate 

of .5% a year throughout this period; this led Lawler to

conclude:
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"These results show clearly the superiority 
of the applicant's model, in that the Staff's 
model shows almost runaway growth rates in 
the absence of plant operation, i.e., 4 fold 
to 8.fold population increases in 10 years.  
These border on the preposterous, particularly 
when one considers that continued operation, 
say for 20 years, would simply yield continued 
exponentially increased growth.  
This last comment is clear evidence of the 

fact that some compensation is required in any 
of these models, to properly simulate expected 
fish growth behavior. Operation of the Appli
cant's model with compensation will prevent 
unlimited growth just as it has been previously 
shown to prevent unlimited decay." Lawler on 
Sensitivity of Model, October 30, 1972 at 11.  

La-jler presented no analysis of the Hudson or mid-Atlantic 

landings by which to verify his conclusion. Ibid; Tr. 9768

69. Later evidence from Lawler also showed that Hudson land

ings in this period had in fact declined. Lawler on Chesa

peake Contribution, April 20, 1973 at 15.  

3.58 Goodyear performed an analysis o f the reduction in mid

Atlantic catch over the past ten years, which according to 

Goodyear's assumptions, should largely reflect Hudson River 

spawning five years earlier.. Goodyear on Striped Bass 

Population, April 9, 1973 at 9-13; Tr. 9916 -21. Goodyear's 

analysis showed that in the past ten years the mid-Atlantic 

catch had declined 37-40% despite the fact that Chesapeake 

landings had increased during this period. Ibid. Thus the 

history of the mid-Atlantic fishery over the last ten years

confirms the predictions of Goodyear's model.
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3.59 In rebuttal, Lawler stated that this decline was 

more related to natural fluctuations rather than to plant 

effects. Lawler on the Contribution of the Chesapeake, 

April 20, 1973 at 15. Lawler presented no explanation of 

a mechanism to cause these so-called "natural" fluctuations.  

Goodyear related the earlier fluctuations in mid-Atlantic 

striped bass catches to the shad fishery in the Hudson and 

stated that he knew of no reason within the fishery for a 

decline in mid-Atlantic catches after 1960. Tr. 11,245-50.  

3.60 Since the imposition of the 16" size limit in New York, 

which has allowed a greater number of striped bass to spawn before 

entering the fishery, the Hudson landings have grown at an average 

rate of approximately 5% a year until the mid-60's. Lawler on 

Sensitivity, February 5, 1973 at 9; see 1 FES XII-36 to 37.  

When it is further recognized that the fluctuations in this 

growth are associated with the operation of the shad fishery, 

there appears to be a possibility of continuous and sub

stantial growth apart from the control of the fishery.  

This corroborates the analysis of the possible effects in 

recent years of power plant operation and indicates that 

there is no compensatory mechanism operating in the early 

stages of striped bass life.
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3.61 Thus the preponderance of the evidence on the verifi

cation of the models shows that both the hydraulic and 

biological components of the Staff model and the biological 

components of Clark's analysis are more accurate than those 

presented for Con Edison.  

3.62 Value of the Fishery. Primarily on the basis of the 

damage to the striped bass population dependent on the Hudson 

River, the Staff, without further quantification, determined 

that the benefits of installing a closed cycle cooling system as 

soon as practicable outweighed the costs of installing such a 

system. 1 FES XI-26, 28, 74; Oestmann on Impact, April 6, 

1973 at 3. This position was reiterated in cross-examina

tion where the Staff took the position that it could not 

put a price tag on the Hudson fishery. Tr. 6988.  

3.63 All the parties agree that there are benefits derived 

from the fishery which are not quantifiable. Tr. 9418, 

9440-42; Clark Redirect, February 12, 1973 at 17-18; 

Tr. 6988. These values run from the aesthetic appearance 

of the fish through the benefit or pleasure that garden 

clubs in Alaska may have in simply knowing of the existence 

of the fishery to the part in our national heritage which 

a vigorous and productive fishery has played. Tr. 9440-42, 

9862-63. Although it is not possible to give clear 

monetary terms to these values, they are nonetheless real 

and significant.
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3.64 It is also clear that there is a substantial monetary 

value to striped bass fishery supported by the Hudson.  

There are a number of difficulties in determining the exact 

extent and value' of this fishery. There are no complete 

and agreed on statistics as to the. number and poundage of 

striped bass spawned in the Hudson which are caught in the 

sports and commercial fishery, due to the fact that the 

size of the sports fishery is hard to determine with con

fidence,and the contribution of the Hudson to the fishery 

outside the mid-Atlantic region is unknown. Tr. 8823, 

9862, 9181. But there is little doubt that the Hudson 

contributes several million striped bass to the coastal 

sports and commercial fishery on an annual basis. Ibid., 

Tr. 8560 et seq. There is also dispute as to the value 

to assign to a caught fish or to a fishing expedition. The 

Intervenors approached the problem through analysing the 

size of the catch and the expenditures associated with 

the catch, giving a value of $13 million lost annually due 

to plant effects. Clark on Effects of Indian Point, 

October 30, 1972 at 2-3; Clark Redirect, February 12, 1.973 

at 17-18. This figure employed high sports catch numbers, 

but it did not include the Hudson contribution to the New 

England fishery, nor an estimate of the losses to the 

fishery in the generations which are effected by low
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recruitment to previous year classes caused by plant opera

tion, nor account for the loss of incremental annual growth 

in the Hudson striped bass population which has been growing 

substantially over the last forty years. Tr. 9862-3.  

Con Edison offered figures both of the same sort as Clark's' 

and simulating market prices and recreation day expenditures 

through John P. Lawler, a witness competent in sanitary 

engineering but without any extensive experience in fishery 

analysis or its economics. Lawler on Economic Evaluation, 

February 20, 1973; Tr. 9635-36. The basis on which the 

second set of figures was developed was unexplained by 

Lawler. Tr. 9647-48. There is no basis of probative 

evidence on which to accept this second Con Edison approach.  

.65 Without assigning a particular value to the annual 

production of striped bass in the Hudson, but recognizing 

that the annual monetary loss caused by Indian Point 2 

will be measured in the multi-million dollar range and will 

persist for many years following any extended period of 

operation of the once-through cooling system and recognizing 

that there are significant additional costs of an inherently 

unquantifiable nature, the Board concludes that the evidence 

on the value of the fishery presents no basis on which to 

alter the Staff recommendation that a closed-cycle cooling 

system be installed at the earliest practicable date.
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IMPINGEMENT 

4.1 There has been a long history at Indian Point 1 of the 

impingement of fish at the intake screens to the plant.  

Stipulation, October 30, 1972, Schedule A. The history of 

impingement is important for a number of reasons. It has 

involved low percentage numbers, but substantial absolute 

numbers, of striped bass; and thus, in predicting the future, 

completes the analysis of the impact of Indian Point 2 on 

that species. 1 FES V-30; Clark on Effects of Indian Point, 

October 30, 1972 at 34; Alevras on Impingement, February 5, 

1973 at 16. This aspect is discussed in the preceding section 

on striped bass. Impingement has involved high percentages 

and high absolute numbers of white perch and so clearly 

focuses the issue of the effect of plant operation on that 

species. 1 FES V-61; Lauer on Seine Fish Data, February 5, 

1973 at 3; Goodyear on Population Trends, February 22, 1973 

at 4. The course of the history of impingement and measures 

taken to deal with it raise serious questions as to the 

ability of Con Edison to analyze coherently and cope with 

the problems which its operations at Indian Point present 

for the fishery.  

4.2 First, the account of fish impingement at Indian Point 1 

which Con Edison has been able to provide reaches the level 

of virtual incoherence. In the Environmental Report Supplement,
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Appendix S, a series of charts of fish kills is presented 

covering the period through the summer of 1970. Applicant's 

Exhibit 3-C, Appendix S. From year to year, the counting 

methods and times of counting change without explanation, 

and through most of the period there is simply no analysis 

of the species composition, weight or size of the fish im

pinged. Ibid. "The method of determining the number of 

fishes collected from the traveling screens prior to 1970 

is not known for each set of data." Ibid, at A-1. For 

the period between September 1967 and September 28, 1969, 

there simply isn't any data available. Alevras on Impinge

ment, February 5, 1973 at 3. The company has stipulated 

the average of daily collections for the 1965-1970 period 

may reasonably be increased 25% for missed sampling each 

day and an additional 25% for undersampling during those 

periods in which counts were made. Stipulation, October 30, 

1972 at 3. This again indicates that when the impingement 

was monitored at all, it was done in an incredibly sloppy 

manner.  

4.3 Throughout this period, Con Edison tried one expedient 

after another in attempting to bring down the kills at the 

intake. The Environmental Report Supplement lists twelve 

attempted solutions, two of which the company found satis

factory for large fish, three satisfactory for fish generally,
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and the rest unsatisfactory or inconclusive. Applicant's 

Exhibit 3-A at 2.5-9. Simultaneously, there have-been a 

large number of changes of the intake and discharge structure, 

some of which are thought by Con Edison to have affected 

the rate of kill at the screens, some of which have not.  

Stipulation, October 30, 1972 at 4-6; Alevras on Impingement, 

February 5, 1973.  

4.4 Obviously in order to analyze the importance of these 

kills, it is necessary to have an analysis of the fish pop

ulations in the River in relation to the screen kills.  

Some analyses of this sort are available and have been 

employed by Clark and Goodyear in their considerations of 

the impingement kills, but Con Edison contends that the data 

is inadequate to draw any conclusions indicating significant 

adverse effects from plant operation. Lauer on Seine Fish 

Data, February 5, 1973; McFadden on Impact, October 30, 1972 

at 23-25.  

4.5 The Board is thus faced with ten years of confusion: 

the records not kept or sloppily kept; constant attemp'ts to 

remedy the situation or alter the configuration of the structures 

all done with little to be shown in the way of thorough analy

sis and little in the way of a coherent and complete analysis 

of effect of the kills on' the fish populations. This is a 

sorry record indeed.
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4.6 Nevertheless, a certain number of salient facts emerge 

out of this maze. The numbers of fish killed at the screens 

varies erratically from day to day for reasons unknown, but 

there is a broad seasonal pattern to the kills with the 

heaviest kills falling in the coldest periods of the year 

between December and March. Stipulation, October 30, 1972; 

1 FES V-28. The kills are made up predominantly of white 

perch, Alevras estimating the percentage at 70.7% and the 

Staff at 80%. Alevras on Impingement, February 5, 1973 at 

16; 1 FES V-30. Thus the importance and magnitude of the 

kills is closely related to the white perch population.  

4.7 Over the past several years, there has been a decline 

in the rate of kills at Indian Point 1. Stipulation, 

October 30, 1972, Schedule A & C. Some of this is undoubtedly 

accounted for by the introduction of reduced volumes and 

velocities entering the intake bays. Ibid, Schedule C.  

It is the intention of the company to run the Indian Point 2 

pumps at 60% of full flow during the six winter months so 

that so much of the reduction in kill as can be attributed 

to the reduction of velocities and volumes should be assumed 

to continue at Indian Point 2.  

~. 8But there is further decline in the number of kills at 

Indian Point 1 which is not solely attributable to the reduc

tion of velocity and volume. This reduction can be attributed 

to either improvements in intake and discharge design or a
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decreasing population of white perch or some combination 

of both. It seems probable that there have been some im

provements in design such as the various extensions of the 

discharge canal which would decrease the proximity of warmer 

water and fish to intake in winter. Stipulation, October 30, 

1972 at 4-6; Clark on Effects of Indian Point, October 30, 

1972 at 39-42. There is also evidence which suggests that 

the population of white perch has declined and thus that 

the plant may be taking the same slice from a diminishing 

pie. iFES V-61; Goodyear on Trends, February 22, 1973.  

Studies were made over 5 years between 1965 and 1969 by NYU 

and in 1969 and 1970 by Raytheon which indicate a general 

reduction in the white perch population. Goodyear on Trends 

February 22, 1973. The evidence presented from the studies 

do not give estimates of the total white perch population 

or relate the population to the effect of the plant, but they 

do raise the serious possibility that the reduction of im

pingement numbers may indicate the destructive impact of 

plant operation rather than improvement of design in opera

tion.  

4.9 In add ition, the tests of Indian Point 2 indicate that 

it kills fish at the intake screens in numbers far greater 

than the relative differences between its intake velocities 

and volumes *and those of Indian Point 1. Stipulation,
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October 30, 1972, Schedules C & D. The reasons for this 

are unknown, but the evidence, though limited, indicates 

the impact per gallon of water pumped will be much greater 

at Indian Point 2 than at Indian Point 1.  

4.10 Con Edison offers a number of hypotheses to suggest 

that the impingement kills have no effect on the white perch 

population: the perch may be stunted by overcrowding and 

impingement helps to thin out the population and may result 

in increased growth rates; it may be that the diseased fish 

are selectively killed leading to a healthier and more pro

ductive population; it may be the thinner and apparently 

weaker members of the population which are killed off.  

McFadden on Effects of Indian Point, February 5, 1973 at 

6-8; Alevras on Impingement, February 5, 1973 at 22-25.  

4.11 Goodyear and Clark counter the Con Edison notions, 

pointing out that smaller size may equally be the result of 

a shorter growing season and the other environmental condi

tions of the Hudson; that by Con Edison's own analysis the 

argument of parasite laden fish being selectively impinged 

on the Indian Point 1 intake screens could not apply to 

94% of those impinged; and that the Con Edison sampling

procedure masked the relative size of fish impinged on the 

screen. Goodyear on Effects, February 22, 1973 at 4; 

Clark Redirect, February 12, 1973 at 9. The positions put 

forward by Con Edison are nothing more than speculations.
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4.12 Whatever the effect on the white perch over the past 

decade, the addition of the increased pumping capacity of 

Indian Point 2 will increase its impact considerably. This 

threat cannot be shown with the surety of the analysis of 

the effects on the striped bass, but it indicates another 

reason for requiring that the plant have a cooling system 

which minimizes the withdrawal of Hudson River water.  

4.13 In order to reach these conclusions of impact on 

the striped bass and white perch populations through im

pingement, it is not necessary to establish a prediction 

of the absolute number of fish which will be impinged.  

The predicted numbers in evidence range from slightly less 

than a million by Con Edison (Alevras on Impingement, 

February 5, 1973 at 17) to 2-:5 million by the Staff 

(1 FES iii) to Clark's estimate of almost 6-1/2 million 

(Clark on Effects of Indian Point, October 30, 1972 at 

34). None of the parties contends that these estimates 

are very reliable. E.g., Alevras on Impingement, February 5, 

1973 at 17; Clark on Effects of Indian Point, October 30, 

1972 at 33. It is not necessary to pick a single predicted 

number of kill, since all of the suggested numbers indicate 

a substantial slaughter which, taken with the prediction of 

the entrainment kills, must be minimized by the alteration 

of the cooling system.  

4.14 Kills of this magnitude-also violate the policy of New 

York State to maintain its populations of indigenous fish.
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Memorandum of Attorney General, March 6, 1973. These 

impingement kills may well open the company to substantial 

liability to the Statea large unnecessary expense which 

neither helps to preserve the fishery nor improves the position 

of the company with its consumers and stockholders.
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OTHER 'IMPACTS 

5.1 The effect of the operation-of Indian Point on other 

species of fish in the Hudson is not known. The plant draws 

water from an area of the river which is important to the 

breeding and/or nursery habitat of many fish including bay 

anchovies, menhaden, smelts, tomcod, American eel, blueback 

herring, alewife and Atlantic silverside. Clark on Certain 

Effects, July 14, 1972 at 3-4; 1 FES V-25, A-II-2. The life 

history and population dynamics of these fish have not been 

studied in detail. 1 FES V-71 to 73; Tr. 9315-21. In light 

of the analysis of the effect of plant operation on'the* 

striped bass and white perch, it is reasonable to assume 

that an impact of a quantifiable but unknown magnitude will 

be experienced by the populations of other fish which* may 

be subject to entrainment at Indian Point.  

5.2 The effect on the entire aquatic biota community at 

Indian Point cannot be estimated both because of the lack 

of quantifiable predictions of effects on fish and other 

aquatic life (other than the striped bass) and because 

the state of the art in ecological analysis does not permit 

detaile.d predictions of indirect effects across the whole 

biotic community. 1 FES V-61 to 64. But when the predicted 

direct effects are of the magnitude predicted, there is a 

significant potential for considerable effects on the other 

biota. This further adverse impact cannot be quantified.
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53 In order to control the slime and fungi in the con

densor tubes, Con Edison intends to pass chlorine through 

the condensors in a sodium hypochlorite solution in such 

a manner as to produce a maximum condensor concentration 

at the outlet box of 1.0 mg/l of available chlorine for 

thirty minutes three times a week in the late spring, 

summer and fall. Lawler on Chlorination, February 5, 1973 

at 14.  

5.4 Con Edison has present a model of the chemical resi

duals of the chlorination process. Lawler on Chlorination, 

February 5, 1973. There has been little dispute over the 

numbers generated by the analysis, but there is question 

as to what the numbers mean. Goodyear and Mattice on 

Chlorination, March 1, 1973.  

5.5 A great deal is presently unknown as to the effects 

of chlorine and its residuals on fish and other biota 

resident in the Hudson, particularly the sensitive periods 

of the life cycle such as migration and the larval stages 

and the effects of synergy. Ibid; Clark on Certain Effects, 

July 14, 1973 at 14. In this situation it is impossible 

to predict what the exact effects of the uses of chlorine 

and its residuals will be. Tr. 6467. But, a sufficient 

amount is known about the toxic effects of the biocide to
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establish that with Con Edison's calculations there will 

be some additional stress in the immediate aquatic eco

system and some increased mortality of organisms. Goodyear 

and Mattice on Chlorination, March 1, .1973.  

5.6 So far as possible, effort should be made to minimize 

this adverse environmental impact. Con Edison should 

operate the plant to reduce to a minimum the use of the 

chlorine biocides.  

5.7 There will be a reduction of the dissolved oxygen 

content of the cooling water as it passes through the 

condensor system. Applicant's Exhibit 3-C, Appendices 

P & Q; Lawler on Dissolved Oxygen, February 5, 1973; 

1 FES XII-39; Goodyear on Dissolved Oxygen, February 22, 1973.  

Con Edison has not been able to complete a series of 

tests which sufficiently describe the reduction of dissolved 

oxygen caused by passage through the plant. Tests done 

a few years ago by Raytheon for Con Edison 

been repudiated by the company as inaccurate and showing 

too high a reduction of dissolved oxygen. Tr. 4428-30.  

Later tests By Quirk, Lawler & Matusky have not been 

sufficiently thorough to predict accurately the full range 

of reduction and QL&M studies of dissolved oxygen in the 

Hudson generally suggest that the power plant may produce 

lower levels of dissolved oxygen than is estimated by the
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QL&M Indian Point study. Goodyear on Dissolved Oxygen, 

February 22, 1973.  

It is possible that loss of dissolved oxygen due to 

the operation of Indian Point 2 may have an additional 

adverse impact on the biota of the Hudson. Con Edison 

should undertake thorough studies of the effect of plant 

operation on dissolved oxygen.
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CLOSED CYCLE COOLING SYSTEM 

.6.1 The Staff has recommended that Con Edison be required 

to have a closed-cycle cooling system operating at Indian 

Point 2 by January 1, 1978 as a condition of operation beyond 

that date. 1 FES vii. On review in light of the impact 

of other plants on the Hudson fishery, the Staff refined this 

to a recommendation to have the closed-cycle system 

"installed and in operation as soon as practicable, but no 

later than January 1, 1978." Oestmann on Impact, April 6, 

1973 at 3. HRFA and EDF request that the license be 

conditioned to assure the fastest possible construction 

schedule and that it be a condition of continued operation 

that the closed cycle system be installed and operating 

no later than December 1, 1976. Con Edison contends that 

it cannot have a closed cycle system installed before 

November, 1979. Newman on Cooling System, April 9, 1973.  

.6.2 There has been little dispute between the parties on 

the environmental effects of closed cycle cooling system, 

in particular the natural draft closed cycle system which 

Con Edison has proposed. There is no evidence that there 

will be a significant effect from fogging, icing or saline 

drift or that there will be a significant impact from noise.  

Applicant's Exhibit 3-A, Supplement 3; HRFA Exhibit V; 

Tr. 7562; 1 FES Chapter XI; Aynsley on Alternatives, 

October 30, 1972. There will be an aesthetic intrusion
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into the landscape of the Hudson Valley from a natural 

draft tower, but that aesthetic impact is clearly out

weighed by the effects on the Hudson fishery. Applicant's 

Exhibit 3-A, Supplement 3; 1 FES XI-65-66.  

6.3 There has been dispute on the issues of the time 

schedule on which a closed cycle system can be 

built and the cost of such a system. It is apparent that 

other utilities have been able to move from the initial 

decision to install a closed cycle system to the installa

tion and operation of the system in periods ranging from 

two to three and a half years. Knighton on Supporting 

Information, February 22, 1973; Aynsley on Alternatives, 

October 30, 1972 at 24-26; Tr. 8961. Con Edison hag re

quested considerably longer periods for construction, e.g., 

Newman on Cooling Systems, April 9, 1973, although studies done for 

Con Edison by a reputable engineering firm indicate that the 

three years is sufficient time to move from engineering and 

design to delivery. HRFA Exhibit 5, Exhibit 9, sheet 1; 

Tr. 7556. The designing of the tower is presently going 

forward, Tr. 9710-12, and thus Con Edison is part of the 

way into the construction schedule.
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6.4 The cost of the closed cycle cooling system has been 

presented by Con Edison as a total of $138 million or $ 19 

million in levelized annual costs. Newman on Alternatives, 

Octobe.r 30, 1972. The Staff and HRFA and EDF have presented 

substantially lower figures as common to the industry.  

Knighton on Supporting Information, February 22, 1973; 

Aynsley on Alternatives, October 30, 1972. Con Edison 

has greater knowledge of local conditions and of the details 

of cost associated with utility construction, so that weight 

must be given to their specialized knowledge. On the other 

hand, the company ,presently opposes the installation of 

cooling towers, and it cannot be supposed to be in its self

interest to produce the lowest possible cost figures. There 

are two figures in particular which deserve discussion, those 

for contingencies and escalation.  

6.5 Contingencies are costs which the company from histori

cal experience believes it will spend on a project but for 

which it cannot assign a particular item. Tr. 7559-60.  

This is in addition to administration expenses or inflation.  

Newman Redirect, April 9, 1973. Contingencies are figured
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by multiplying base costs by 20%. Ibid. Thus they amount 

to a very sizable portion of total costs*. So long as the 

figures are not associated with a particular expenditure, 

it is impossible to analyze them.  

6.6 Escalation accounts for the inflation and decline in 

productivity in the construction industry and is compounded 

on an annual rate. Tr. 7551. It is calculated by inflating 

the base cost plus contingencies by 7% annually. Ibid. It 

is thus a major share of total costs. Faster construction 

will reduce these costs, since the later years of higher 

escalated costs will not be included. Tr. 7555.  

6.7 Neither contingencies nor escalation is a cost category 

known to general accounting principles. Cioffi, Answers, 

April 20, 1973. Both relate to future costs rather than 

actual costs. Similar figures should be included with the 

values associated with the benefits of the cooling system 

since the future impact of costs of this sort are not peculiar 

to the construction or utility industry but are common to 

economic life geneirally.  

6.8 It is unnecessary to decide in detail the differences 

in costs of cooling systems presented by the parties, since 

in light of the overall cost-benefit analysis, acceptance 

of the company's figures still results in the imposition 

of a closed cycle cooling system.
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In light of the probable damage to the fisheries sup

ported by the Hudson which will be caused by the operation 

of the plant with a once-through cooling system (see pre

ceding sections), it is imperative that a closed-cycle 

cooling system be in operation at Indian Point 2 at the 

earliest possible date. To achieve that end, a tight 

schedule must be imposed on all parties.: 

1. The Regulatory Staff has asked to have an evalua

tion of the economic and environmental impacts of a closed

cycle cooling alternative by July 1, 1973. The review of 

that evaluation is to be complete by October 1, 1973.  

2. In order to construct and operate the closed-cycle 

system further permits and licenses may be necessary. Newman 

on Alternatives, October 30, 1972. So that all parties to 

this proceeding, including the Attorney General of the 

State of New York and the New York State Atomic Energy Council, 

may work to expedite these license procedures, listing of 

the necessary applications, the date on which the application 

is to be made and a description of whatever collection of 

data necessarily postpones an application beyond January 1, 

1974 is to be filed with the Commission by December 31, 1973 

with service on the parties to this proceedingo 

3. No operation of the plant is to be allowed after 

December 1, 1976 unless a closed cycle cooling system is 

in operation at this time.
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It is recognized that this is a tight construction 

schedule. Experience with cooling tower construction in

dicates that it is feasible. It is established in order

to assure the fastest practicable construction and operation 

of the closed cycle system. If, due to circumstances be

yond its control, Co n Edison is unable to meet the schedule 

requirements, it may apply to the Commission on a showing of 

good cause for an extension of time. Notice of such applica

tion is to be served on the Intervenors in this proceeding.  

by Con Edison, and the Intervenors are to be afforded an 

opportunity of hearing on the application.
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HATCHERIES 

7.1 Con Edison has put forward a proposal for replacing the 

striped bass killed by Indian Point 2 by stocking the Hudson 

with striped bass raised in a hatchery at the company's 

*expense. Con Edison Exhibit 3-A at 2.3.6-29; Woodbury on 

Environmental Policies, April 5, 1972 at 5-6. This proposal 

raises a number of questions: Is the efficiency of pro

duction in a hatchery sufficiently greater than that in 

the estuary so that this proposal is practical and sensible? 

Is enough known about the hatchery rearing of Hudson River 

striped bass so that there is assurance that the results 

at other hatcheries can be reproduced on the Hudson? If 

the proposal were accepted for striped bass in lieu of a 

closed-cycle cooling system, would similar programs be re

quired for other species and could they be accomplished? 

7.2 There is a stark contrast in the testimony presented 

on the efficiency of spawning and rearing striped bass in 

hatcheries. Robert Stevens testifying for Con Edison con

tended that something on the order of 10 or 11% of the 

striped bass eggs could be reared to 2" fingerlings in the 

best hatcheries. Tr...11,135, 11,152. Dr. Stevens emphasized 

that the hatching procedure was an art rather than a science 

and that these results would only be achieved by the best 

practitioners. Tr. 11,118, 11,159. These figures do not
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include the additional loss which may wel-l be caused by 

the introduction of the hatchery fish into the natural 

environment of an estuary, on which Dr. Stevens had no data.  

Tr. 10,382, 10,383. Nor does it include the loss of brood 

stock, the vast bulk of which Dr. Stevens believes could 

be returned to the estuary, but it must be borne in mind 

that those brood stock which are lost cannot return to spawn 

in future years so that their later generations must also 

be made up for in the hatchery spawning. Tr. 11,147. Con 

Edison did not present a rate of natural survival with which 

to compare the hatchery survival rate.  

7.3 In contrast to these figures, the Staff presented an 

analy-sis of ex-perience with hatcheries which covere-d all 

stages o'f the rearing process. The Staff concluded that 

the survival rate was only 0.8%. Goodyear on Artificial 

Propagation, April 23, 1973. This analysis includes the 

effect of the loss of brood stock and the effect of removing 

the fingerlings from the rearing ponds into another environ

ment. Ibid. Goodyear compared this to estimated natural 

survival rate for striped bass in the Hudson over a com

parable period of time of 1.4-7.8%.. Ibid. Thus Goodyear 

* Clark agreed with the conclusion that natural survival 

rates are probably higher than those in hatcheries. Clark on 
Hatchery, April 23, 1973. But this was not entirely borne out 

by comparison of his survival rates developed for analysing 
entrainment and impingement with the data presented by either 
Stevens or Goodyear on hatchery survival. Tr. 11,099. This 
may be a result in differential gear efficiencies at various 
periods of the development of young fish. Tr. 11,301. Further., 

on cross-examination, Clark said that it was unresolved if 
hatcheries were less efficient than natural survival.  
Tr. 11,097-98.
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concluded that natural survival rates were much higher than,, 

those in hatcheries, particularly since he thought the 

hatchery survival rates to be overestimates and, therefore, 

the hatchery scheme was not sound. Ibid. The inclusion of 

data later submitted by Stevens would not change this con

clusion. Stevens, Response, May 24, 1973.  

7.4 Stevens' figures must be reduced in order to include 

losses in brood stock and at the time of introduction into 

the natural environment. If, for the sake of comparison, 

Goodyear's estimate of 50% survival on introduction into 

the natural environment is used with Stevens' figure of 

something over 90% survival of brood stock, an estimate 

of 4-5% hatchery survival is reached. Goodyear on 

Artificial Propagation, April 24, 1973; Tr. 11, 147.  

This figure is still based on Stevens' optimistic emphasis 

on the work of the best hatchery men. Despite the fact 

that Stevens is undisputably a fully competent hatchery 

operator, there is no basis for concluding that his op

timistic estimates can be met on a regular basis. The 

Edenton hatchery of which Stevens spoke highly, has had 

results which must temper optimism. Applicant's Exhibit 6; 

Tr. 11,177-81. Stevens concedes that his successes are open 

to the vagaries of chance and nature. Tr. 11,182-83.  

7.5 In addition to the relative efficiency of hatchery 

production, consideration must be given to the state of 

knowledge on stocking estuaries with striped bass and 

rearing and stocking Hudson River striped bass in particular.
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Almost all the succesful experience with the stocking of 

striped bass in this country has involved the stocking of 

fresh water lakes and reservoirs. Stevens on Stocking, 

April 5, 1973. There hag been one clearly successful ex

ample of estuarine stocking, that of the Sacramento-San 

Joaquin system at the end of the last century with finger

lings from New Jersey. Stevens on Stocking, April 5, 1973 

at 5. There are presently three experiments of this sort 

going on in Florida, Alabama and Mississippi, Tr. 10,376, 

but the results are inconclusive at best. Only small numbers 

of the fish have been recovered; the rate of survival in'the es

tuarine environment is unknown; for unknown reasons the stocked 

fish appear to seek fresh water rather than going to sea 

in the manner of the Hudson fish, and their breeding success 

remains to be seen. Tr. 10,378-388; 11,049-052; 11,il.  

7.6 In regard to the Hudson itself, there has been no 

hatchery program of any size which involved Hudson River 

striped bass. Tr. 11,088. Stevens, who presumably would 

perform the hatchery work for Con Edison, stated that the 

success of a hatchery program depends on knowing the river 

and the race of fish in it. Tr. 11,144. He was frank to 

point out that he didn't know "a. damned thing about the 

Hudson." Tr. 11,145. One result of the present lack of 

direct knowledge is that it will take at least three years
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before data can be had which will show the results of stocking 

in terms of migratory behavior and a much longer time may be 

necessary to know the results from one generation to the next.  

Clark on Hatchery, April 23, 1973; 11,096-97; 11,329-31.  

7.7 The magnitude of the stocking program which would be 

required on the Hudson must also be considered. The size 

of the program is determined by an agreement with the Staff 

and HRFA that Indian Point 1 & 2, Lovett, Danskammer, 

Bowline Point and Roseton will reduce the annual production 

of striped bass in the Hudson by something on the order of 

50%. Con Edison must replace all these fish annually if 

the population is not to be depleted, replacing only those 

taken by Indian Point will simply assure that the Indian 

Point slice comes from a diminishing pie. Goodyear on 

Artificial Propagation, April 23, 1973 at 2; Tr. 11,256.  

Further, enough fish must be restocked to replace both the 

entire natural spawning capability of the fish taken from 

the river for the hatchery and the plant-induced mortality 

among those young spawned in the river. Ibid.  

Unless hatchery efficiency is much greater than that of 

the natural system, which has not been shown, the replacement 

of 50% of the River's annual production is a mammouth task 

and probably an impracticable one. See Tr. 11,126; 11,275.
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7.8 There is finally a great imponderable in the relation 

of striped bass to the other fish in the river.  

7.9 The effect of plant operation on other species of fish 

cannot be quantified with the confidence which is possible 

for the striped bass, but those effects may be significant.  

See section on Other Impacts. No one in this proceeding has 

suggested that hatchery technology is available for rearing 

other Hudson species, and Con Edison has made no offer to 

stock the River with the other species. Clark on Hatcheries, 

April 23, 1973; Tr. 11,335. If the other species are severely 

affected, there may well be detrimental effects on the 

striped bass which feed off other aquatic biota. Clark on 

Effects of Indian Point, October 30, 1972 at 51.  

7.10 The preponderance of the evidence shows that is 

unlikely that in the present state of the art raising of 

striped bass in a hatchery will produce a higher survival 

rate than that found in the natural population; there is 

little demonstrated history of success in estuarine stocking; 

there is virtually no knowledge of rearing of Hudson River 

striped bass; the necessary magnitude of the proposed pro

gram casts doubt on its possibilities of success; and the 

possible effects of plant operation on other aquatic biota 

raise further doubt that the program would succeed. On



-69

the basis of these facts, the Board refuses to accept a 

program of artificial propagation of striped bass as a 

sufficient remedial or corrective measure in countering 

the adverse impacts of plant operation.
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RESEARCH 

3.1 Con Edison hias undertaken a five year, $10 -million 

research program due for completion in 1977 which the 

company contends will allow it to assess the impact of 

Indian Point on the Hudson River striped bass fish-ery,, McFadden/ 

Woodbury on Studies, February 5, 1973. Partially on the' 

basis of this program, Con Edison asks for a period longer 

than that proposed by the Staff or the Intervenors before

the installation of a closed-cycle cooling system is re

quired at Indian Point.  

8.2 In order to condition the operation license on the 

conduct of a research program, two major points would 

have to be established: (1) that there is an insufficient 

amount of data presently available on which to make a 

decision; (2) that the proposed research program would pro

vide the basis on which to make a decision in-a reasonable 

amount of time. -.  

8.3 The-present amount of data on the Hudson River biota 

is thorough, and this is largely the result of the many 

research contracts which Con Edison has financed both as a 

result of the impingement of fish at Indian Point 1 and in 

the effort to obtain a license for the Storm King plant.
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E.g., Applicant's Exhibit 3-C, Appendices S & T; Letter 

from Hall to Woodbury, following Tr. 9386.  

This has resulted in a great deal of agreement throughout 

this proceeding on the modes of hydraulic transport in the 

river and the outline of the life history of the striped 

bass. The major disagreements have fallen in three areas: 

the mathematical expression of the hydraulic forces in the 

river with consequential disagreement on the percentage of 

organisms vulnerable to the plant; the effect of individual 

mortalities on the striped bass population and particularly 

the presence or absence of a compensatory mechanism in the 

population; the relation of the Hudson to the coastal fishery.  

See section on Striped Bass supra. The importance of 

these issues is obvious. The presence of compensation has 

been shown to be unquestionably the single most important 

biological parameter in the models. Lawler on Sensitivity, 

February 5, 1973. But even when the 

biological parameters of the models are the same, differences 

in result are obvious; these differences can only be 

reconciled through a decision on which simplfied hydraulic 

model should be employed. The analysis of the coastal fishery 

indicates the importance of the Hudson in a larger context.



- 72 

8.4 On hydraulics,. Con Edison does not propose further 

major research. McFadden & Woodbury on Studies, February 5, 

1973. Therefore, further res earch will do nothing to resolve 

that dispute.  

8.5 On compensation, the record already contains considerable 

evidence and considerable verification that no compensatory 

mechanism is operating in the early periods of the life 

history of the Hudson-spawned striped bass. See section on 

striped Bass, supra. Con Edison does not suggest any spe

cific compensatory mechanism when it intends to investigate, 

rather a number of parameters will be monitored to see 

if they indicate compensation. McFadden & Woodbury on, 

Studies, February 5, 1973. The effectiveness of this 

method must be measured in terms of its likely success.  

Both Lawler and McFadden have emphasized the importance of 

"1natural" fluctuations in the population without describing 

the mechanisms by whkich these fluctuations are caused.  

Lawler on Contribution of Chesapeake, April 20, 1973 at 15; 

Tr. 11,363-64. This introduces-a range of background "noise" 

that makes the likelihood of obtaining a clear answer small.  

This is explicitly recognized by McFadden: 

"So the standard management situation is 

one of managing in the face of a large 

component of uncertainty." Tr. 11,368.



- 73 -

8.6 Two examples of the difficulty in connecting cause and 

effect in analysing compensatory effects are in the record. The 

first is the failure after extensive study to be able to establish 

without controversy the reasons for the drastic declines 

in the population of striped bass in the Sacramento-San 

Joaquin System. Goodyear on Research, February 22, 1973 

at 5-6; Tr. 10,028-40. Part of that controversy on the 

issue of compensation has been present in this hearing in 

the discussion of papers on the California population and 

the conclusion to be drawn from them. Clark on Effects of 

Indian Point, October 30, 1972 at 52-54; McFadden on Impact, 

October 30, 1973 at 11-14; Tr. 7442-46. Th-e intensive 

study of the-California striped bass has not made it possible 

for the witnesses to agree on the meaning of the data.  

8.7 The second example in the record is the analysis of 

the decline of mid-Atlantic catches over the last ten 

years. See Striped Bass section, Paragraphs 3.57-3.59.  

This analysis was proposed by one of Con Edison's witnesses 

as a critical test of the competing models yet when it 

was shown that the analysis corroborated the Staff model 

rather than the Con Edison model an alternative explanation 

of "natural" fluctuations was introduced. Lawler on 

Contribution of the Chesapeake, April 20, 1973 at 15.
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8.8 There is thus little indication from the record that 

providing time for another round of research will in the 

end be helpful in stilling the voices of controversy.  

It may only provoke a request for time to do research into 

the causes of "natural" fluctuation in the striped bass popu

lation. Despite the interest of the Staff in obtaining the 

maximum amount of data in order to predict the impact of 

plant operation, the Staff is satisfied that there is pre

sently a sufficient amount of data on the striped bass to 

do a proper evaluation of that species. TR. 9315-21 

8.9 The issue of the relation of the Hudson to the coastal 

fishery is again one in which the present evidence is hotly 

disputed. Recognizing the inevitable complexities of tagging 

programs, Con Edison has proposed undertaking an electro

phoretic determination of the mid-Atlantic striped bass 

population. Tr. 9519-21. This appears to be primarily a 

quick response to an article in the first number of Trans

actions of the American Fisheries Society for 1973. Ibid.  

The variation within the studied Chesapeake population and 

the variety of factors influencing the nature of the proteins 

in the fish, combined with the lack of knowledge about the 

distribution of the proteins in the Hudson population, make 

the likelihood of success by the use of this method no 

more than speculative. Goodyear.-on Research, April 10, 1973 

at 2; Clark on Cumulative Effects, March 30, 1973 at 8-9.
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8.10 Con Edison's past record does not indicate that full and 

complete answers will be provided on a timely basis and this 

must be weighed in the consideration of any research program.  

See section on Impingement, supra; HRFA Position on Research, 

January 8, 1973.  

8.11 In deciding how long it is proper to wait for the 

results of research, an assessment must be made of the risk 

involved. The Board is persuaded on the present evidence of 

the Staff's prediction that Indian Pointl and 2 will reduce 

the annual production of striped bass in the Hudson by 30-50% 

and that the addition of Bowline Point and Roseton to the 

plants presently operating on the River will raise this range 

to 49-64%. In the light of the voluminous evidence 

presented in this proceeding on all the major points at 

issue, the small likelihood of evidence being found within 

a short period of time which would rebut the position of the 

Staff, and the major risk at stake, the Board finds no 

basis for delaying the construction of a closed-cycle cooling 

system in order to permit the conduct of a research program.



- 76 

RESTRICTED OPERATION 

9.1 HRFA proposes that in the period before a closed 

cycle cooling system is installed and operating at 

Indian Point 2, the plant be operated during June and 

July to minimize the entrainment of striped bass. In 

those months during the day on weekdays, the unit may 

be operated at full power. In those months during the night 

and on weekends, whenever the chemical volume control system 

is capable of cycling the plant on a daily basis, the unit 

is to be baseloaded at 50% of full power or less. It may 

be operated at power levels over 50% of full power only 

when Con Edison has no more than 1000 MW in reserve capacity, 

including firm purchases. Con Edison may begin ascent to 

power levels over 50% of full power at a reasonable time 

before the predicted need for power from the unit in order 

to avoid stress on the turbine system. When the unit is 

operating at 50% of full power or less, during June and 

July, no more than three pumps should be operated to cool 

the condensor system.  

9.2 The aim of this proposal by HRFA is to minimize the 

withdrawal and heating of Hudson River water and the con

sequent entrainment of organisms during the period in which 

the striped bass are most vulnerable to the impact from 

Indian Point 2. The HRFA proposal recognizes the difficulties 

of operating Indian Point 2 as a peaking unit and minimizes 

the entrainment of striped bass while providing for the 

rational operation of the plant.
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9.3 Indian Point 2 was designed to be operated as a baseload 

unit,essentially operating full time at full power. Newman/ 

Schwartz/Woodbury on Restricted Operation, February 5, 1973 

at 6. Because of the design of the plant, it would be 

impracticable for it to operate strictly as a peaking unit 

and because of the demand for power in the Con Edison consumer 

area, it would be impracticable to order that the plant not 

operate at all in the ecologically sensitive months of June 

and July until such time as a closed cycle cooling system 

is installed. Newman/Schwartz/Woodbury on Restricted Opera

tion, February 5, 1973; 1 FES X. HRFA proposes a method of 

operating in the critical period for the Hudson striped 

bass fishery which takes account of the design limitations 

of Indian Point 2 and which allows Con Edison to meet the 

power demands of its customers.  

9.4 Con Edison has opposed a regime of restricted operation 

on the basis of a number of design items in the Indian Point 2 

unit: the periods of incapacitation due to xenon decay (also 

called xenon override incapacity); the possibility of xenon 

redistribution in relation to the capacity of the chemical 

volume control system and problems of rod control; the 

possibility of thermal stress on the turbine system; the 

mechanical interraction of' rods during a cyclical mode of 

operation. Newman/Schwartz/Woodbury on Restricted Operation,
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February 5, 1973; April 9, 1973.  

9.5 If the unit is baseloaded to 50% of full power and 

cycled up to full power on a daily regime of one cycle 

per day, there would be only short periods of incapacitation 

due to xenon decay or override: no incapacitated period 

in the summer of 1974, 2 hours in the summer of 1975 and 1 

hour in the summers thereafter until a closed cycle cooling 

system is installed. Newman/Schwartz/Woodbury on Restricted 

Operation, April 9, 1973 at 5.  

9.6 The reduction of the power load at Indian Point is 

required only when the system has available an additional 

1000MW, the size of the largest Con Edison unit. Newman/ 

Schwartz/Woodbury on Restricted Operation, April 9, 

1973 at 4. Daily increases in unavailable capacity of 

more than 1000MW in June and July are extremely rare. Answers 

of Schwartz, April 20, 1973, Question 5. Further the re

duction of power load at Indian Point 2 is required only at 

night and on the weekends when the deamdn on the Con Edison 

system is substantially below peak. Answers of Schwartz, 

April 20, 1973, Question 9; Tr. 11416-417. For instance, 

in June and July, the average load between 8 p.m. and 8 a.m.  

does not exceed 73% of the monthly peak and is substantially 

less through most of the night. Answers of Schwartz/
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April 20, 1973, Question 9. Thus the treatment of the 

periods of incapacitation in the HRFA proposal puts no 

significant burden on the reliability of the Con Edison 

system.  

9.7 The problem of xenon redistribution is a function of 

the remaining core life and the capacity of the chemical 

volume control system (CVCS). Newman/Schwartz/Woodbury 

on Restricted Operation, April 9, 1973; Answers to Inter

rogatories of HRFA, April 20, 1973. With the plant base 

loaded to 50% of full power, the CVCS has sufficient capa

city to go through an unlimited number of daily cycles 

during the first six-tenths of core life. Thereafter, the 

number of possible daily cycles declines to zero in the last 

tenth of core life. Answers to Interrogatories of HRFA, 

April 20, 1973. The HRFA proposal recognizes the design 

limitations of the CVCS and the related problem of xenon 

redistribution by requiring daily cycling of the unit only 

so long as it is within the capability of the CVCS. Thus 

the proposal does not pose any significant operating diffi

culty for the plant in terms of xenon redistribution.  

9.8 In order to avoid the thermal stressing of the turbine 

system in ascent to full power from 50% of full power, an 

ascent time of one hour must be allowed. Responses of 

Newman, April 9, 1973 at 1. The HRFA proposal recognizes 

this design limitation of the unit and allows the ascent
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to full power over the period necessary to avoid damage to 

the turbine system. The one hour time period needed for 

ascent to full power involves no more impact on the reliability 

of the Con Edison-system than does the hour period of incapa

citation discussed in connection with the xenon decay and for 

the same reasons does not impose a significant burden on the 

reliability of the Con Edison system.  

9.9 Con Edison raised the possiblity of the pellet-clad 

interaction as a problem in operating Indian Point 2 in a 

restricted mode. Newman/Schwartz/Woodbury on Restricted 

Operation, February 5, 1973 at 11. But the company's wit

ness candidly admitted that it was not a significant problem 

(.TR.9682) and thus it raises no bar to the HRFA proposal.  

9.10 The Staff opposed the restricted operation of Indian 

Point 2 on much the same general grounds of design limita

tions as were advanced by Con Edison. Carter on Cost

Benefit Analysis, February 9, 1973. But the Staff witness 

spoke with less specificity and generally less knowledge 

(TR.9997) than the company witnesses on the operation of 

this particular unit and put forward no arguments on design 

limitations which raise any additional bar to the HRFA 

proposal.  

9.11 Both Con Edison and the Staff pointed out that the
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restricted operation of Indian Point 2 will result in the 

addition of pollutants to the air in thevicinity of the 

plants operated in lieu of Indian Point 2. Newman/Schwartz/ 

Woodbury on Restricted Operation, February 5, 1973; Carter 

on Cost-Benefit Analysis, February 9, 1973. Since the pro

posed mode of operation of Indian Point 2 allows considerably 

more power generation by Indian Point 2 than the proposals 

discussed in the Con Edison and Staff testimony, markedly 

less air pollution will in fact take place. Even at the 

higher levels of air pollution, neither Con Edison nor the 

Staff could show any harm from the additional emissions.  

Tr. 9689-90; 9989-90. Moreover, it is undisputed that Con 

Edison will meet all present air pollution standards and 

regulations on its fossil fuel plants, with or without the 

restricted operation of Indian Point 2. Tr. 9692. Thus 

there is no evidence of any harm from increased air pollution 

through the restricted operation of Indian Point 2.  

9.12 Con Edison has provided an incremental cost for the 

power needed to replace that lost due to the restricted 

nighttime operation of Indian Point 2 of 5.5 mills/Kwhr.  

Newman/Schwartz/Woodbury on Restricted Operation, April 9, 

1973 at 8. The actual amount of time it will be possible 

to operate Indian Point 2 at 50% of full power in June and 

July cannot be calculated, since it involves prospective
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knowledge of the weather, outages in the Con Ediso n System 

and the operating history of Indian Point 2. But a conservative 

figure for the additional cost. can be roughly calculated by 

assuming 12 hours of 50% operation for 61 days. This mode 

of operation produces a total cost over the two months of 

$1.76 million. This mode of operation would in turn reduce 

the entrainment of striped bas throughout this period by 

25%. Assuming the 30-50% reduction of the annual production 

of striped bass which the plant is likely to cause, some

thing on the order of 10% of the annual production of striped 

bass would escape entrainment by restricting the operation 

of Indian Point 2. In addition the survival of this 10% 

will in turn increase the population in future generations.  

9.13 In view of the value of the fisher y both in monetary 

and intangible terms, the benefits of the HRFA proposal 

outweigh its costs, and the Board accepts the proposal and 

includes itas a condition to operating the Indian Point 2 

plant under this license..
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SUMMARY AND MODIFICATION 
OF BENEFIT-COST ANALYSIS 

10.1 Having considered the entire record in this proceeding 

and in light of the foregoing findings of fact and conclusions 

of law on environmental issues, the Board summarizes its 

findings and conclusions on environmental issues as follows 

with respect to the issuance of a license to operate Indian 

Point Unit No. 2 at power levels up to 2758 Megawatts thermal 

for a period of forty (40) years, as requested in the Appli

cation for Licenses.  

[0.2 Pursuant to the requirements of the Atomic Energy Act 

of 1954, the National Environmental Policy Act of 1969, the 

rules and the regulations of the Commission and other per

tinent statutes relating to envir.onmental subje-cts and having 

determined the matters in controversy with respect to these 

subjects: 

(1) The requirements of Section 102(2)(C) and (D) 

of NEPA and Appendix D of 10 CFR Part 50 of 

the Commission's regulations have been compiled 

with in this proceeding.  

(2) The Board has concluded that the Staff's summary 

of the benefit-cost analysis is modified to 

provide that operation of Indian Point 2 with 

its presently designed once-through cooling 

system shall be permitted until December 1, 1976
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unless extended for good cause shown. Until 

the closed-cycle system is installed and 

operating, the operation of Indian Point 2 

is restricted in the months of June and July 

in the manner set forth in Paragraph 2.8 

above and a schedule to expedite completion 

of the'system is established. The complete 

bases for these modifications of the Staff's 

benefit-cost analysis are set forth in this 

Initial-Decision. The Final Environmental 

Statement relating to operation of Indian 

Point Unit 2, dated September 1972, as 

modified in this Initial Decision, is 

affirmed.  

(3) Having independently considered the final 

balance among conflicting factors covered by 

Appendix D of 10 CFR Part 50 and contained' 

in the record of the proceeding with a view 

to determining the appropriate action to be 

taken, the Board has determined that the 

operating license requested by the Applicant 

in the Application for Licenses should be 

granted with conditions as provided in 

Paragraph 2.8 above.
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WHEREFORE, IT IS ORDERED, in accordance with the fore

going, this day of 1973, that 

the Director of Regulation is authorized in accordance with 

this Initial Decision to issue to-the Applicant an amendment 

to its operating license DPR-26 authorizing operation of Unit 

No. 2, for the term of forty (40) years, such amendment to 

be in the form of the Appendix hereto and made a part hereof, 

which amendment authorizes operation of Indian Point Station, 

Unit No. 2 at steady state power levels up to a maximum of 

2758 Megawatts thermal.  

Res e tfully submitted, 

ANGUS [ACBETH 
Attorney for the Hudson River 
Fishermen's Association 

15 West 44th Street 
New York, New York 10036 

2 099 

ANTHONY Z ROISMAN 
Attorney for Environmental 
Defense Fund, Inc.  
Berlin, Roisman & Kessler, Esqs..  
1712 N Street, N.W.  

Washington, D. C. 20036

Dated: June 11, 1973


