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October 29, 1970 

Mr. Harold L. Price 
Director of Regulation 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Price: 

Members of the New York:State Atomic Energy 
Council have reviewed the Environmental Report submitted 
by Consolidated Edison Comphny of New York, Inc. con
cerning Indian Point Station Unit No. 2. This review has 
identified no immediate area of environmental concern 
which would indicate that the Commission should not 
proceed with its plans relating to licensing this Unit.  

The specific comments of the Council in regard 
to the environmental factors pertinent to the operation 
of this facility are enclosed. In addition, a list of 
background documents considered by the Council in its 
review is attached for your information.  

A separate statement by the New York State De
partment of Environmental Conservation is also attached.  

We in New York are pleased to participate in the 
Commission's licensing process in order to insure maximum 
protection of the public health and safety, as well as 
minimal impact upon the environment.  

Cordially, 

Neal L. Moylan 
Enc Chairman 

cc: Members of the New York State Atomic Energy Council 
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.CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
INDIAN POINT STATION, UNIT NO. 2 

Comments by the New York State..Atomic Energy Council on 
the "Environmental Report, Indian Point Station, Unit.  
No. 2" filed by the,,Consolidated. Eidson Company of. New 
York, Inc., U. S. A* Docket, No. 50-247.  

The New York Stae Atomic Energy Council has reviewed the 
"Environental Report" (the Report) filed with the U. S. Atomic 
Energy Commission by Consolidated Edison Company of New York, 
Inc. (Con Ed), and has had benefit of a meeting with regard to 
the Report on- September .10, 1970 between representatives of-Con, 
Ed and staff representatives of Council members.  

The Report filed by Con Ed is a brief and general-discussion 
of several. aspects of the potential impact of Indian-Point Station 
Unit No. 2 on the environment rather than a single source of all..  
available information on the environmental impact of Unit No. 2.  
For this.reason,-theinformation considered by the Council in its review of the Report has not been limited to that contained in the 

Report itself, but has also been based on the background and knowledge 
of New York State• agencies concerning the Indian Point'.site, both 
for existing facilities and those under construction. This back
ground.includes a, familiarity.with the documentary materials 
relating to radiological safety considerations involved in the U. S.  
Atomic Energy Commission's licensing activities concerning the 
facilities at Indian-Point over the past decade. -Appendix A lists 
many of the..pertinent background documents relating to the Indian 
Point site .in light of which the Council: has reviewed the Report.  
In addition, at-the request of the Council's staff, Con Ed sub
mitted supplemental information contained in a letter dated 
September 24, 1970 and a report entitled "Effect of Indian Point :: 

Facility on Water Quality of'the Hudson- River," copies of which 
are attached as Appendices B and C, respectively.  

The State is familiar with the Indian Point site since it 
has been.actively involved in environmental evaluations in relation 
to preoperational and.operational activities of Indian Point Station 
Unit No. 1. A number of these studies have been underway for at 
least ten years. This type of first-hand evaluation has .brought 
about a familiarity with the site which proVides an effective base 
line for evaluating the expected environmental impact from the 
operation of Indian Point.Station Unit No. 2..  

"The Atomic Energy Council of the State of New York feels' 
that the.U. S. Atomic Energy Commission should proceed with its 
plans relating to licensing Consolidated Edison Company of New 
York, Inc. to operate Indian. Point Station Unit No. 2.
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The following are the specific comments the Council has on..  
the environmental factors referred to in the Report. They are 
grouped into two main categories: (1) Radiological Considerations, 
and (2) Non-radiological Considerations. A third section addresses 
itself to the format and content of Environmental Reports in general.  

RADIOLOGICAL-CONSIDERATIONS 

The Report states that equipment for processing radioactive 
waste and administrative procedures to control the release of 
radioactive effluents will keep such releases as far below regulatory 
limits as "practicable." As a specific example of the Company's 
program to reduce its activity discharged to the enviornment to 
levels as low as practicable, Con Ed indicated in the meeting that 
to reduce the liquid radioactive effluent from Unit No. 1, it plans 
to install ion exchange equipment for the secondary loop boiler 
blowdown and to make more extensive use of the liquid radioactive 
waste evaporator.  

We understand from the meeting with Con Ed that Unit No. 2 
will be oprvided with equipment and Con Ed will implement procedures 
to eliminate essentially all halogens and particulate material from 
the gaseous effluent.  

To insure that operating procedures are consistent with 
minimizing any radiological impact on the environment, the State is 
reviewing and will make recommendations to the U. S. AEC on the 
Technical Specifications to be included in the proposed operating 
license.  

The Report indicates that the releases of radioactive 
materials to both the atmosphere and to the Hudson River are expected 
to be small percentages of the regulatory limits. The publi'shed 
reports of the State concerning findings in connection with.,the 
operation of Indian Point Station Unit No. 1 for the period 1965 
through 1968 indicate-that the levels of activity in air near the 
Indian Point site show no detectable off-site releases from Indian 
Point. Analysis by the State of water samples collected from the 
lower Hudson River for the same period have detected no radioactivity 
from Indian Point Unit No. 1.  

Analyses of aquatic vegetation and fish have revealed a 
detectable increase in manganese-54. The State's analysis has 
been confirmed by studies made by New York University Center's 
Institute for Environmental Medicine. Apparently certain species 
of algae and aquatic vegetation tend to reconcentrate manganese.  
Evaluations are continuing even though there is no public health 
significance associated with the present levels that have been 
observed. .
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Although tran-poItation of irradiated fuel and emergency 

planning were not discussed in the Report, we are aware that much.  
material has been presented in these areas through the Preliminary 

and .Final Safety Analysis Reports and discussions with State rep

resentatives, and that transportation is subject to separate licenses.  

In addition, these matters have, of course, been satisfactorily 

dealt with as to Unit No. 1 and irradiated tuel has been routinely 

transported from the site. Nevertheless, a limited discussion of 
.these subjects with specific cross references to the available 

information would be of major assistance in the consideration of 

the environmental impact of the Facility.  

NON-RADIOLOGICAL CONSIDERATIONS 

We wish to reflect the very active role played. by the 

State of New York to assure that the discharge of condenser cool

ing water from the Indian Point nuclear generating units does not 

impair the environment of the Hudson estuary. A permit authorizing 

the discharge of cooling water from Indian Point Station Unit No. 1 

was first issued by the State on August 1, 1961. This permit was 

superseded by a permit dated August 22, 1966 which was based in part 

on operating experience during the first five years. After additional 

careful and close review, on May 19, 1970 the State issued a con
struction permit for improved and expanded thermal discharge facilities 

which are intended to satisfy State requirements with respect to 

three units at Indian Point. The Department of Environmental Con
servation will carefully review the construction • of these facilities 

to make certain the fulfillment of the requirements of the con

struction permit and review and analyze post operation performances 

for these facilities to assure that they are and remain within State 

requirements. Additionally, under an agreement between the State 

Atomic and Space Development Authority and Consolidated Edison 
Company, the Authority is providing for the design and construction 

of the discharge facilities, including the performance of very 

substantial research and engineering.  

Over half a million dollars have been spent on mathematical 

and physical hydrological models, and numerous on-site temperature 

studies and infrared surveys have been conducted which have led to 

the design of these outfall structures. State permits have been 
written so that steps can be taken to restrict the use of facilities 

until operational results clearly establish that these facilities 
will perform in accordance with their designed objectives.



w 4 
Ptrmits issued to date authorize the construction of an effluent 
-channil and diffusers designed to handle the cooling water require
ments of three units; however, these authorizations clearly indicate 
that construction approval may not be construed as allowing the 
operation of such structures at their rated capacity. It is rec

ognized that modifications may be necessary as additional operating 
data is developed.  

in evaluating various areas of envirdnmental impact, one 
related area of concern has been identified. While vertical 
traveling screens and a water intake velocity modulating system 
will be installed at the site in an effort to eliminate extensive 
fish loss, it is not clear from data presented by the applicant 
that the cooling water intake structure design will completely 
protect fish and other aquatic organisms.  

In an effort to resolve this particular area of environ
mental concern, Consolidated Eidson Company has established a 
special technical task force headed by the Company's Chief Civil 
Engineer. This task force will concentrate and coordinate the 
Company's efforts to implement plans and studies relating to fish 
protection. In addition, an Indian Point Fish Advisory Board of 
expert biologists and engineers has been convened to provide advice 
to the Company about how to protect fish in the vicinity of the 
Indian Point site. A list of the members on the task force and 
the advisory board has been attached for your information, as 
Appendix D.  

Special ecological studies under the direction of the Hudson 
River Policy Committee and Technical Committee have been undertaken 
in the Indian Point area. These committees are made up of repre
sentatives from State and Federal conservation agencies. A list 
of present committee members is attached for your information as 
Appendix E. The actual ,study being guided by the committees is 
being carried out by Raytheon Company, and it covers a period of 
19,months and is funded at $595,000.  

The amount of attention and level of effort being' given to 
this area of environmental concern is expected to identify possible 
mechanisms for minimizing the impact of plant operation on fish 
and aquatic life.  

The environmental report of Consolidated Edison indicates 
the nearest historical landmarks are St. Peter's Church and Cemetery 
in Verplanck, and St. Mary's Cemetery. Our effort to identify areas 
of historical significance revealed that there were at least 17 
historical locations included in a preliminary inventory undertaken 
by the Hudson River Valley Commission and entitled "Historic 
Resources of the Hudson." They varied from historic houses in the



" own of Peekskill to' Lent's Cove, which is right adjacent to 
Indian Point and is where-the British landed for their raid On 
Peekskill in 1777. We were unable to determine that the historic 
significance of any of these landmarks would be diminished in any 
way by the operation of!Indian Point Uni N6. 2.  

Landscape and architectural design efforts have helped to 
minimize the intrusion of this Plant. In accordancewith 

the.  
suggestions of the Hudson River Valley Commission, Con Ed .has 
restricted the use of the northern part of the Indian Point site 
in order to avoid profiling the facilities. By siting these 
facilities on the lower lying portion of the site, the intrusion 
into the area has been minimized. The upper portion of the site 
continues to support an 80-acre forest with a fresh water lake.  
It appears that the nuclear power development at this particular site may have resulted in an improved land use.  

ENVIRPORTS 
IN ENERA 

As the number of multi-unit sites increase .(for example, 
Indian Point and Nine Mile Point), the environmental report for 
a particular facility should include a summary for all facilities 
Planned or operational at the site and their combined environmental 
impact. We also suggest that future environmental reports include 
specific cross reference to materials and data supportive of state
ments made in the environmental report. (This informationis 
generally presented in.greater detail in other publicly.accessible documents, particularly the Preliminary and/or Final Safety 
Analysis Reports filed with the U. S. Atomic EnergyCommission) Nonetheless, we would urge the U. S. ABC to 'provide clearer 
additional guidance to applicants for the preparation of the 
environmental report so that applicants may have a more definite 
understanding of the specific enviroental factors that should be 
discussed with particularity in these reports.. We believe that 
these should include not only the environmental aspects of proper 
radiglogical protection from routine releases and protection 
against abnormal .releases or emergency situations, but also the environmental effects of thermal and other waste discharges to 

the environment,: even though such discharges, for regulatory pur
poses, may not be within the jurisdiction of the. . % AC f 

We believe the provision of greater detail in the environ
mental report itself and clear cross referencing to'data available 
elsewhere will provide greater clarity, will reduce the time and 
effort needed for comprehensive review by all parties concerned 
and will help to make evident that there exists, in other readily 
available documents, a substantial amount of information and data
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to support the general conclusional statements of the type contained 

in the environmental report.  

As mentioned previously, Appendix A lists background infor
mation that has been developed concerning the Indian Point site 
and environs. This Appendix serves as an indication of the type 
of documentation that should be specifically cross referenced in 
future environmental reports.



APPENDIX A 

PERTINENT PUBLISHED INFORMATION RELATING TO THE 

I-NDIAN POINT SITE 

FEDERAL 

U.S. AEC staff Safety Evaluations and ACRS Reports for Units 1,2, & 3.  

Radioecological Survey of the Hudson River - Progress Report No. 1 

Division of Radiological Health, Bureau of State Services, U. S.  

Public Health Service, March 1965.  

STATE 

Report on the Pre-Operational Environmental Survey in the Vicinity 

of Consolidated Edison Company's Indian Point Nuclear Electric 

Generating Plant - Bureau of Environmental Sanitation, New York 

State Department of Iea.th, November 1959.  

Report on the Environmental Factors to be considered after an 

Accidental Release of Radioactivi ty from the Consolidated Edison 

Thorium Reactor - Division of Environmental Health Services, 

New York State Department of Hea.th, April 1962.  

Quarterly and Annual Reports of Radioactivity in Ai'r, Mi.k, and Water 

prepared by the Bureau of Radiological Health, Division of General 

Engineering and Radiological Health, New York State Department of 

Health, 1961 - present.  

Consolidated Edison Indian Point Reactor.- Post Operational Survey.

Division of Environmental Health Services, New York State 

Department of Health, August 1965.  

Environmental Surveillance - Bureau of Radiological Health Services, 

New York State Department of Health, December 1964.

:3:~ /3
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Hazards Summary Report for Consolidated Edison Thorium Reactor.  

Preliminary and Final Safety Analysis Reports for Indian Point #2 
Nuclear Generating Facility.  

Preliminary Safety Analysis Report for Indian Point #3 
Nuclear Generating Facility.  

Preliminary Safety Analysis Report for Indian Point #4.and #5 
Nuclear Generating Facilities.  

Ecological Survey of the Hudson River - Progress Report No. 3,
New York University Institute of Environmental Medicine, 
September 1968.  

Semi-annual Operating Reports on Indian Point #1 Nuclear Generating 
Facility. Consolidated Edison Company, Inc., New York.  

Semi-annual S~irvey of Environmental Radioactivity in the vicinity 
of the Indian Point Station, Consolidated Edison Company, Inc., 
New York.  

Protecting the Environment Around a Nuclear Power Reactor - a 
State JIx1lth Ro.arttnent Acts. Sherwood Davies, P.E., M.P.H., and 
Meredith Thompson, D. Engr., American Journal of Public Health and 
the Nation's Health. 52:12, 1993-2000, December 1962.  

"Hudson River Ecology, ",.proceeding of a Symposium sponsored by 
the Hudson River Valley Commission, October 4-5, 1966 at Onchiota 
Conference Center at Sterling Forest, Tuxedo, New York

* ~.
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Co so'icdtcd fdison Comp.any c.f v' Y:;k. Ir.c.
4 Irvij Plo,' Ne', York. N Y 1C003 
Telephone (212) 460-3[;19 

September 24, 1970 

Dr. William E. Sey.our 
Staff Coordinator 
Ato:...c Energy Council 
112 State Street 
Albany, New York 

Re: Environmental Report for Indian Point 

Unit No. 2 

Dear Dr. Seymour: 

Your office has requested certain information in con
nection with the-preparation of. i oents by ew York State 
on the Envirormental Report on Indian Point Unit No. 2.  

This letter :is in response to that request.  

Accident Analyses 

Enclosed as attac 10et A to this letter -s a list of 

accidents considered in the AEC licensing review of Indian 
Point Unit No. 2. The l.st contains a brief description 
of each accident and a reference to the section in the 
Final Safety Analysis Report (FSAR) which describes the 
accident in detail.  

Section 14 of the FSAR considers the possibility of 
the accidental release of radioactivity to the environment 
in great detail. This section analyzes the potential for 
environmental effects-under various accident conditions.  
This safety analysis deonstrates that the plant can be 
operated safely and that exposures from credible accidents 
do not exceed the guidelines of 10 CFR 100. You will note 
that most of the accidents do not produce any release of 
radioactivity, and others, under various assumiptions, 
produce releases well below those guidelines.  

It must be kept clearly in mind that Section 14 of 
the FSAR employ's various assumptions on malfunctions, which 
we do not thinh w ill occur. For. exaunple, many of the

.1 ;- / -,
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loss of coolant accidents are analvzed on the basis of ,"*...the arbitrar* .uidelines of TiD-1'S44, which as.Sucs (i) 
a .. fission product release from the coi'e associated with 
core melting, and (2) leakage of these fission products 
to the environment ass~uing a standard one-tenth of a 
percent per day contain-u.ent leakage. N"ithe of these" 

-assumtions is applicable to the design fIndian Point Unit No.. 2, since post-accident core cooling systems re' 
provided to prevent core. meltin. and sealing.svstems are 
provided to prevent containment leakace.  

Transportation accidents are not analyzed in the FSAR because transportation is the subjct of separate 
S•licenses. A contract for the reprocesii.ng of spent fuel

from Indian Point Unit No. 2 has not yet been signed.  
Details of shipping are, therefore, not yet available.  
However, the spent fuel shipping cask for Indian Point. No.  
2 must be designed to meet all the criteria under normal 
and hypothetical conditions set forth in 10 CFR 71 and 
49 OF? 173. The hypothetical accident conditions which 
must be considered in obtaining aepproval of a cask are 
set forth in Appendix B of 10 CFR 71. A copy of Appendix 
B is enclosed cs attachrAent B. The'standards for the 
hypothetical accident conditions are set forth in 10 CFR 

. This section in effect prescribes the limit on 
the environrcntal effects.  

Geoloc , " 

You also referred to a geologic report of Sidney.  
Paige, Consulting Geologist,. dated October 1.2, 1955, which 
is included in Section 2.7 of the FSAR. That report states 
that it is desirable to .seal off from the ground water, 
that part of the plant from which contamination might arise.  Mr, Pai'e suggested, as one methcd of accomplishing this, 
pressure grouting the ground beneath and surrounding the 
plant. You have inquired if this procedure has been followed.  

We believe that the part of the plant frcm which con
tamination might .arise has been effectively sealed off from 
the ground water but we have not. used ,pressure grouting.  
Characteristics of the rock revealed by the excavation were such that pressure arouting was not deemed necessary. In 
.areas of the plant containing nuclear facilities, all rock 
surfaces* were sealed with a covcring of lean concrete. prior 
to the placement of foundation concrete. Undercutting of
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the rock was performed in areas w.ere significant loose 
rock was encountered. In the area of the containment 
structure, after placement of this ccncr.ete fill, a 9-foOt 
thic= base mat was placed upon whicn was set a 1/4-inch 

steel contai-ment liner.- In a4dJ.tioi), above: th contai:
mont liner i-latinzg, a top concrete Y-t of 3-fct thicnC::s 
was -: aced. These nmnterials ccllect.elv fon- an eff cCxc.  
barrier against any leak a:e of c......d int 
the c]round water. Simi-lary, ben e ath the pri:-,ary aux li rv 

buil.6.in and fuel storage building, lcose rock, when en
countered, was removed, and these areas were sealed with 
a covering of lean concrete prior to foundation pl-cc ., n.  

Furthermorp, we call your attention to the memorandsi-m 
on .eological features of Thomas . Fluhr, Engineering 
Geologist, also contained in Section 2.7 of the FSAR. On 
page 1.1-6 of his report, Mr. Fluhr notes that grcund water 
will flow from the plant into the river nd there is no 
posslity of an outflow from the plant working. against 
the flow toward the river. Ile conc lu, s: 

"All these factors m,e-,'- i t an ioyossi bii ity for 
any drainage from the pant to go ,,v..w.e 
except. i1 to he }IuCI -on i, 1 I,o pr o,.).c.m: of 

contaMination of water supplies e-.ists." 

Very truly yours, 

Wil.liam J. Cahill, Jr.  
'Vice President 

Bnc,.
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W _ Attachmefit A

LIST 0P ACC T DEr;T) ; ANALYZV I OR 
INDIAN, 'OI;T Ui' NO. 

Accidents 

Uncontrolled Rod 
Withdrawal

RCCA Drop 

Chemical and Volume 
Control System 

Loss-of-Coolant 
Flow 

Startup of an 
Inactive Loop

Loss of External 
-Electrical Load 

Loss of Feedwater 

$g

FFD & SAR 
Section 

14.1.1, 
14.1.2 and 
14.1.3

14.1.4 

14.1.5 

14.1.6 

14.1.7

14.1.8 

14.1.9

Description 

Defined as an uncontrciled 
addition of reactivity to 
the core by withdrawal of 
rod cluster control 
assemblies.  

Dropping of control rod 
into the core if a drive 
mechanism malfunctions or 
de--energizes.  

Chemical volume control 
system can accidentally 
add unborated water to 
the primary system.  

May occur from a 
mechanical or electrical 
failure in one or more 
reactor coolant pumps, 
or a fault in the power 
supply to these pumps.  
After the reactor is
tripped, pumps coastdown.  

Plant may operate on 
three loops. This 
transient occurs when 
the inoperative loop 
is inadvertently started.  

Most likely way for this 
to occur is as the result 
of a turbine trip. There 
is a possibility of a 
steam release to the 
environment if the 
turbine bypass does not 
function.  

.Results in a reduction 
in the capability of 
the secondary system 
to remove heat from 
the core. Plant is 
tripped.

-1-



AcCidents 

Reduction in 
Feedwater Enthalpy

Excess Load Increase

Loss of a.c. Power 
to Auxiliaries

Fuel -Handling 
'Accident

FFD I SAR 
Section 

14. 10

14.1.11

14.1.12

14.2.1

0 

Description 

This may happen if 
feedwater flow is diverted 
around the feedwater 
heaters. This causes 
reduction of temperature 
at steam generator inlet, 
which is fed back to 
the core.  

Rapid increase in steam 
generator steam flow 
causing a power mis
match between core 
and steam-demand.  

This will resul.t or can 
occur in combination 
with a turbine trip.  
It is similar in its 
initial stage to loss 
of four pump incident.  
There can be a secondary 
steam release to the 
environment.  

(1) Fuel assembly 
stuck in -vessel.  

(2) Fuel assembly 
dropped in 
containinent.  

(3) Fuel assetbly 
stuck in pene
tration valve.  

(4) Fuel assembly 
stuck in 
transfer carriage.  

(5) Fuel assembly 
dropped in fuel
handling building.  

The last case is used 
for calculating off-, 
site doses while the 
first four cases are 
of interest insofar as 
plant personnel are 
concerned.

-2-
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Accidental Release 
of Waste Gas 

Steam Generator 
Tube Rupture

Accidents 

Accidental Release 
of aste Liquid

FFD & SAR 
Section 

-14.2.2 

14.2.3 

14.2.4

Rupture of Steam 
Pipe 

Rod Cluster 
Control 
Assembly (RCCA)

14.2.5 

.14.2.6

Includes any incident which results in an uncon
trolled steam release 
from a steam generator.  
Can occur when a steam 
generator is leaking 
and activity from primary 
coolant can find its way 
to the environment.  

For this accident to 
occur, a rupture of 
control rod mechanism 
housing must be postulated 
creating full system 
differential pressure on 
drive shaft.

-3-

0 
Description 

Can Occur if pipes or 
tanks containing radwaste 
either leak or fail.  

Hypothetical release was 
assumed to occur for the 
purpose of determining' 

.concentrations of 
radioactive species 
at Chelsea. The hypo
thetical release 
consisted of the 
entire primary coolant 
system being dumped 
ilistantaneously into 
the Hudson River.  

Maximum coolant noble 
gas activity with 1% 
fuel defects is 110,000 
curies equivalent Xe-133.  

This event consists of a complete tube break 
adjacent to the. tube 
sheet. If the condener 
becomes unavailable, then 
primary water may find 
its way to environment 
via steam generator 
relief valves..
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Accidents 

Primary System Pipe 
Rupture 

Turbine Missile 
and 
Consequences 

TID-14844 
Release of 
Fission 
Products 
in Containment

0
FFD E SAR 
Section 

Section 14.  

Section 14 

14.3 and 
Question 
14.1

Description

Consists of a loss
3 of-coolant when any 

pipe of the primary 
system ruptures.  
The rupture results 
in an expulsion of 
primary coolant, 
core depressurization, 
ECCS actuation and a 
poss;ible release of 
fission products from 
the core. The relcase 
of activity depends on 
the degree to which 
the fuel cladding 
is damaged during the 
accident. The degre6 
of clad damage is in
turn. dependent on 
peak fuel clad 
temperature which are 
controlled by the ECCS 
actuation and operation.  

A turbine missile is 
generated when a 
turbine disc fails 
either at operating 
conditions or at 
maximum overspeed 
conditions. The disc 
can land in the fuel 
storage pit and 
damage a number of 
fuel elements.  

Analysis of radioactivity 
based on a hypothetical 
major reactor accident 
postulated in TID-14844, 
a document issued by 
the Division of Licensing 
and Regulation, AEC.

-4-
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APPENDIX B-HYPOTHETICAL ACCIDENT CONDITIONS 
14,835] 

7hC following hypothetical accident conditions are to be applied sequen
tially, in the order indicated, to determine their cumulative effect on a-package 
or array of packages.  

1. Free Drop-A free drop through a distance of 30 feet onto a flat essen
tially unyielding horizontal surface, striking the surface in a position for which mliaximun damage is expected.  

2. Pu.ctu'-A free drop through a distance of'-10 inches striking, in a 
position for which maximum damage. is expected. the top end of a vertical 
cylindrical mild steel bar mounted on an essentiall- unyielding horizontal 
surface. The bar shall be 6 inches in diameter, with the top horizontal and its 
edge rounded to a radius of not more than one-quarter inch. and of such a 
length as to cause maximum damage to the package, b.t not less tha. S inches 
long. The long axis of tlhe bar shall bc: perpendicular to the unyielding hori
zontal surface.  

3. Tlhermcil-Exposure to a thermal test in which the heat input to the 
package is niot less than that which would result from exposure of the whole 
package to a radiation environment of 1,4750 F. for 30 minutes with an emis
sivity coefficient of 0.9, assuming the surfaces of the package have an absorp
tion coefficient of 0.S. The package shall not be cooled artificially until 3 hours 
after the test period unless it can be shown that the temperaturc on the inside 
of thc package has begun to fall in less than 3 hours.  

4. Vatcr Imersion (fissile material packages only)-Immersion in water 
to the extent that all portions of the package to be tested are under at least 3 
feet of water for a period of not less than 8 hours.  

[Appendix B. as amended November 20, 1968, effective December 31, 1968 
(33 F. IL 17621).]
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Consol~d, cd (d.sjn C0 , .iy of NL,%w York, Inc.  
4 Irvine P:g*.i . N .'j Y.n. N 6 ICC03 Telepho££o ( 12) .c£Ji 

17 September 1970 

Mr Paul W Eastman 
Assistant Coi-mis s ioner 
Division of Pure Waters 
Department of Envir~nmental 
Conservation 

Albany, New York 12201 

Dear mr Eastman: 

Eclosed is a report on the "Effect of Indian Point Facility on Water Quality of the Iudson River." This report is submuitted to you in connection1 with Con Edison's application for a certificate under Section 21(b) (1) of the Federal Water Pollution Control Act, as amended.  This certificate was originally requested in my letter.' 
to you dated 15 July, 1970.  
The enclosed report refers to several studies. A complete 
set of these studies is being delivered to Mr S P Mathur of the Department of Environmental Conservation.  

Very truly yours, 

Encl.< 
./ 1arry. G Woodbury H a .. , U

-. 1 d j -



Effect of Indigen Point Facility 
on Water Quallity of the Hudson River 

This report is submitted to the New York State Department 

of Environmental Conservation by Consblidated Edison Company 

of New York, Inc. (Con Edison) in support of Con Edison's 

request for a certification, pursuant to Section 21(b)(1) of 

the Federal Water Pollution Control Act, as amended, that there 

is reasonable assurance that Indian Point Unit No. 2 will be 

operated in a manner which will not violate applicable water 

quality standards of the State of New York. This application 

was made by letter dated July 15, 1970 from Mr. Harry G. Woodbury 

of Con Edison to Mr.: Paul W. Eastman of the Department of 

Health (now Department of Environmental Conservation).  

This report discusses (A) thermal discharges, and (B) 

chemical discharges. Plant sewage is treated on site and is 

not discharged to the river.  

The discussion of thermal discharges is based on the com

bined discharge of Indian Point Units Nos. 1, 2 and 3. The 

discharges from these three units will be combined and released 

through a single .discharge canal and outfall structure, An* 

application to construct and operate this discharge structure 

is now pending before the Department of Environmental conservation.
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The discussion of chemical discharges deals with the 

discharges from the operation of Unit No. 1, discharges during 

the construction of Unit No. 2 and the anticipated discharges 

from operation of Unit No. 2. Information on Unit No. 3 is 

not included, since it is not required at this time.  

A. Thermal Discharges 

New York State has adopted detailed criteria covering 

thermal discharges into the Hudson River at Indian Point, which 

has been classified as "an estuary." The criteria are as 

follows [6 NYCRR 704.1(b) (4)]: 

"The water temperature at the surface of an estuary 
shall not be raised to more than 900F at any point 
provided further, at least 50 percent of the cross 
sectional area and/or volume of the flow of the 
estuary including a minimiuii of one third of the 
surface as measured from water edge to, water edge 
at any staga of ti< , shall not be raised to more 
than 40 F over the temperature that existed before 
the addition of heat of artificial origin or a max
imum of 83°F, whichever is less. However, during 
July through September if the water temperature 
at the surface of an estuary before the addition 
of heat of artificial origin is more than 830 F, 
an increase in temperature not to exceed 1.50 F, 
at any point of the estuarine passageway as del
ineated above, may be permitted." 

Con Edison started to study the Hudson River characteristics 

for the purpose of determining the effects of its thermal dis

charges in 1964, prior to the adoption of the above criteria.  

This was one of the Company' s extensive programs to study the 

effect of its existing and proposed genqrating plants on the
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environment of the Hudson River. When the above criteria 

were adopted, these studies were reoriented to determine 

whether the discharges would meet the criteria. 
As a result 

of these studies, an outfall structure was designed, and it 

was determined that, with the outfall structure, the criteria 

would be easily met.  

The principal studies leading to these conclusions were 

conducted by Quirk, Lawler and Matusky, Environmental Science 

& Engineering Consultants, and by the Alden Research Laboratory 

of Worcester Polytechnic Institute at Holden, Massachusetts.  

Copies of these studies have been furnished to the Depart

ment of Health from time to time as the studies were completed.  

This report will describe these studies and reference should 

be made to the studies themselves for complete details and 

data. A list of these studies together with the amount author

ized and the amount spent to date is attached as Exhibit A 

to indicate the degree of effort involved in these activities.
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Section I - Quirk, Lawler, and Matusky-:Engineers Studies 

1. Heat Dissipation Model 

The firm of Quirk, Lawler and Matusky (QLM), which had 

conducted Hudson River salinity dispersion studies for Con 

Edison 4.n 1965, was asked to construct a mathematical model 

to predict temperature distributions at various tidal and 

salinity conditions.  

Northeastern Biologists, Inc. obtained data to compare 

with the predicted results. They performed temperature dis

tribution measurements of the Hudson River in July 1966 and 

April 1967. Measurements were taken at different tidal cycles 

while the Indian Point Unit No. 1 was in operation.  

This resulted in a QLM report "Effect of Indian Point 

Cooling Water Discharge on Hudson River Temperature Distribution," 

dated January 1968. In this report, QLM. calculated that the 

expected capacity operation of all three units at Indian Point 

would result in a temperature rise of 16.4 0 F in a total of 

2,040,000 gpm coolin, water flow. This yielded a total heat 

9 load of 430 x 10. BTU/day.  

Mathematical analyses were developed to estimate the 

expected cross-sectional area-average temperature rise along 

the longitudinal axis of the river and the departure from this 

average at any point with the cross section.  

The temperature distribution across a river cross-section
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was represented by two different mathematical expressions.  

These are "the exponential decay model" and "the reciprocal 

decay model". The "exponential decay model" represents temp

erature as an exponentially decreasing function of river 

cross sectional area. The "reciprocal decay model" represents 

temperature 6s being approximately inversely proportional 

to river area.  

These analyses yiblded computed temperatures Which were 

higher than field teipekature measurements made while Indian 

Point Unit No. 1 was operating.  

At the time these models were constructed, the New York 

State criteria then proposed divided the river's cross-section 

at any point along its. length into. a mixing zone and a passage 

zone. The mixing zone allowed dilution of the heated effluent 

with cooler water. No specific constraints were affixed to* 

this zone except for its size; it should not exceed 50% of the 

total cross-sectional area. The remaining portion of the.  

cross section is called the "passage zone," which provides a 

passage wiy for migratory fish and other aquatic :. life. The 

criteria for this zone included a maximum temperature of 861F.  

The results computed by the two models are summarized.'.  

below:
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Exponential Reciprocal Proposed 
Decay Decay Standard 

Non Summer Conditions 

Maximum Area, T = 40 3b% 25% 50% 
Maximum AT, at 50% Arda 1.50F 2.30F 40F 

Summer Conditions 

Maximuma Area, T 1.50F 44% 64% 50% 
Maximum AT, at 50% Area 1.10F 1.90F 1.50F 

Analysis shows that the non-summer criterion will not be 

exceeded. The summer rise standard of 1.5 will not be exceeded, 

provided the decay followed the exponential behavior. However, 

since the computed rises are conservative in nature, the re

ciprocal decay becomes a border line case.  

The effect of the expected river temperature rise on river 

dissolved oxygen concentration was evaluated, and it was not 

expected to cause any significant changes in the dissolved 

oxygen content of the water as it passes through the plant.  

In August 1969, the criteria governing thermal discharges 

were adopted effective immediately. The new regulations were 

as quoted on page 2.  

The changes in the thermal discharge criteria of the New 

York State Health Department necessitate a revision of the 

original QUA rep(:rt on the "Effect of Indian Point Cooling 

Water Discharge on Hudson River Temperature Distribution." 

In particular, the criteria on water surface temperatures 

required replacement of the planned surface discharge by a



submerged outfalli 'heirevised QLM rbpott is dated February 

1969.  

The revised report incorporated the work of Texas Instru

ments, Inc. which conducted airborne infrared data surveys of 

the Hudson River in the Indian Point tyicinity. in October 1967 

and April 1968. The surveys were undertaken to-collect data 

for compilation of isothermal maps of the river surface.  

The revised QLM report adjusted the mathematical model 

by reducing the heat load to 79% of the value used in prior 

calculations. Previously, the heat load used was 6% higher 

than that associated with the maximum possible three unit 

electrical output of 2351 MW. Planned operation and the initial 

AEC licensed power levels, however, are 90% of this value or 

2114 MW. This value is slightly less than the manufacturer's 

guaranteed rating of 2123 MW. These corrections lead to a 

design heat. load of 340 x 109 BTU/day which is 79% of the 

previous value of 430 x 109 BTU/day. The circulating water 

flow is 2,040,000 gpm. The three unit effluent channel temp

erature rise for initial: power levels become.s 140F, rather 

than the 170F previously used.  

Comparison of the values predicted by the unadjusted 

mathematical model for Unit No. 1 behavior with the field 

measurements are presented below:



Area - Average T6mprature Rise, O 

July 1966 April 1967 
Location easur d Predicted Measured Predicted 

Across Plane of 
Discharge 0.2 0.25 0.093 0.172 

Across plane 
800 Ft Below 
Discharge 0.145 0.245 0.0825 0.17 

The mathematical model was adjusted to yield the observed 

values when operating at the Unit No. 1 heat load. The adjusted 

model showed that the area average temperature rise across the 

plane of discharge is between 50% to 751" of the values pre-.  

viously predicted. Also, temperature decay above and below

the plane of discharge becanes much more rapid, resulting in 

a substantia. reduction of the extent of temperature rises 

greater than 10°.  

This imlproved dilution and dispersion was attributed to 

salinity-induced circulation in the estuary. Results obtained 

from operation of the Indian Point Hydraulic Model II, at 

the Alden Research Laboratories (discussed in S-ction A

of this report) were employed to check and confirm the rapid 

heat dispersion as predicted by the adjusted mathematical model..  

Summer conditions are reported by many to constitute the critical 

biological condition, which consisted of a sustained drought 

f low of 4000 cfs and a heat transfer coefficient of 135 BTU/sa.  

ft./day/°F. The predicted results are presented below as well 

as those for conditions of maximum severity (4000 cfs flow and 

heat transfer coefficient of 90 13TU/sq.ft./day/°F):
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""% Area Bounded by % Surface width Bounded 

Condition 40 F Isotherm by 40F Isotherm 
Criterion Prediction Criterion Predicted 

Maximum Severity 50 26 67 52 
Critical Summer 50 21 67 53 

The percentages of the surface width bounded by.-other isotherms 

at various distances-above and below Indian Point were also com

puted using the adjusted model. The results show that temperatuie 
rises greater than 10F are limited to the vicinity of Indian 

Point.  

2. Submerged Discharge Model 

The studies indicated that the criterion of a maximum-sur

face temperature of 900F at. any point could not be met with a 

surface discharge. iydraulic model studies conducted by Alden 

Research Laboratories showed that the 140F effluent channel-, 

temperature rise can be reduced markedly, before reaching the 

river's surface, by discharging the cooling water through a 

submerged discharge, Model studies showed that rectangular 

ports located along the bottom of the West wall of the discharge 

canal -would yield maximum surface temperatures substantially 

lower than the 90 F criterion.  

In October 1969, Q1M prepared for Con Edison a report 

on "Effect of Submerged Discharge of Indian Point Cooling Water 

on Hudson River Tempeature Distribution." :This study con

sisted of the -development of a mathematical model which is 
! i.
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based on a consideration of the fluid mechanics of submerged 

jets, a comparison of the theoretical model to observations 

of actual submerged jet behavior made in the Alden model and
'.' 

in the Hudson River, and a prediction of behavior at Indian 

Point under a different and more severe set of conditions 

than those studied in the hydraulic model.  

The mathematical model consists of a set of twelve simul

taneous equations. It incorporates the effect of plant intake 

temperature, density and salinity, plant outfall temperature, 

density, salinity and flow, outfall geometry, including port 

size, shape, edging, orientation, and submergence, and linear.  

velocity (both runoff and tidal), tidal phase, and ambient 

temperature, density, and salinity.  

The assumptions made in the development of this model are 

that initial jet momentum, induced buoyancy, and entrained: 

river flow and momentum are the controlling mechanisms and 

that drag force and river boundaries, such as bank, surface 

and bottom can be neglected.  

The computed results agree in general with measurements 

made in the undistorted hydraulic model, and with measurements 

taken in the river in the vicinity of the submerged outfall 

of Orange and ,Rockland Utilities' Lovett Unit #4.  

Computed results for a condition of maximum river ambient 

temperature of 790 F, and a maximum condenser rise of 170 F,



showed that the maximum surface temperaturd can be expected 

to rise 9°F. The surface area bounded by the 40 F isotherms, 

and the lateral distance from the shore, bounded by this iso

therm, compare very well with values given for these parameters 

in Qum's report of February 1969, and/previously presented 

in this report.  

These results show that the submerged discharge will meet 

the thermal discharge criteria of the New York State Water 

Resources Commission. The proposed outfall structure for the 

combined discharges from Indian Point Units Nos. 1, 2 and 3 

will consist of twelve 4' x 15' ports, spaced on 20 ft centers, 

submerged 18 feet below the water'.s surface, and discharging 

at 10 ft/sec normal to-the river's longitudinal axis.  

3. Net Non-Tidal Effect Study 

QLM prepared an additional study entitled ",Influence of 

Hudson River Net Non-Tidal Flow on Temperature Distribution" 

dated October 1969, in order to provide additional support for 

the mathematical model, concerning the salinity induced circu

lation in the estuary. On October 1 and 7, 1969 field surveys 

were carried out by Alden Research Laboratories to collect 

information about water velocities during ebb and flood con

ditions in various parts of the river. At the same time, 

the Raytheon Co. took temperature and saliiity measurements.
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that forces other than those due to inertia and pressure 

gradients governed the water motion during this phenomena.  

Salinity measurements revealed a pronounced density strati

fication. The average water temperature. was 680 F with insig

nificant variation.  

Analysis of these salinity and current measurements showed 

that over a tidal cycle' there is a net upstream movement of 

sea water in the lower layers and a net downstream movement 

of fresher water in the upper layers of the Lower Hudson River.  

The surface of no net motion which separates the two layers 

usually occurs approximately above mid-depth. These net move

ments. are induced by density differences which exist on account 

of the vertical and longitudinal distribution of salinity.  

Such movements exist mainly in the saline portion of the estuary.  

This effect is called the net non-tidal flow.  

At Indian Point, the net non-tidal flow is present when 

the fresh water runoff in the Lower Hudson is less than 20,000 cfs.  

The effect is weakest where salt is not present.  

Field measurements showed that when the Lower Hudson fresh 

water runoff is about 7,300 cfs, there is a seaward flow of 

about 22,000 cfs at Indian Point in the upper layer, and an 

upstream flow of some 14,700 cfs in the lower layer. Under 

those conditions, a total flow of 36,700 cfs is available for
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.dilution purposes at Indian Point.  

The net non-tidal flow concept ekplained the mLasuked, 
area-average tdmpdrature rise at Indian Point. The predicted 
area-average temperature rise at the Indian Point plane of 
discharge taking into account the net non-tidal flow concept 
was only 9/ less than the area-average temperature rise 

measured in July 1966.  

Quirk, Lawler and Matusky Engineers predicted, through 
their use of the mathematical heat dissipation model written 
for Con Edison, that the expected heat load would cause an 
area-average temperature rise of 1.70F when the fresh water 
runoff is 7,300 cfs. A maximum value of 3.20F may occur when 
the net non-tidal flow effect is weak, and the area-average 
temperature rise is expected to range between 1.70 and 3.20 F.  

The establishment of the existence of the net non-tidal 
flow in the Hudson River and the conclusions outlined above 
gave additional justification and support to the theoretical 

findings of February 1969.

-14-



ST SECION II - ALDEN RES ARCI LAfOPATOR1ES TU] 

Alden Research Laboratories has been studying thermal dis

charges at Indian point since 1964 by the use of hydraulic model.  

TIese models attempt to reproduce in a physical structure all 

relevant characteristics of the river, such as topography, 
tidal 

conditions, flows and introduced conditions (including the "moth

ball" fleet). Calibrated flow meters are installed in each of 

the supply pipelines for flow measurement, and valves are in

stalled for flow regulation. Point gauges and staff gauges are.  

used to determnine water surface elevations. The tempzerature 

measurements are made with either thermister type or thermocouple 

temperature sensors. These sensors are located at the critical 

locations such as the inlet and outlet sections of the 
model and 

the inlet and outlet of the model plant. In addition, the sen

sors are placed in various sections of the model to provide 

data which will allow a development of temperature distribution 

and flow patterns of the warm water.  

The first model (Model I) was concerned with recirculation 

problems of. Indian Point Unit No. 1. This led to a discharge 

canal design which minimized the recirculation of heated 
dis

charge water.  

In early 1968 a model of the Hudson River simulating 
9000 

feet above and below Indian Point was constructed (May 
1969 

Alden Report). :The model (Model II) was scaled 1:250 in hori

zontal dimensions and1:60 in the vertical. It was designed to
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"simul'ate the large-scale effects of the heated discharge of two 

and three nuclear units on the Hudson Rlvei 
temperature.  

During model construction the 
State of New York formulated 

thermal criteria including maximum 
temperatures and temperature 

rise for discharges into State 
waters. Another model for the 

area near the plant was necessary 
to optimize the outfall design 

in light of the criteria.  

1. Outfall Model 

The outfall model was undistorted 
and scaled 1:50 so that 

velocities-and temperatures could 
be accurately simulbted for the 

immediate vicinity (within 500 feet) of the outfall. 
The engineer

ing limitations within which Alden 
was to test outfalls were: 

(1) the plant flow and temperature 
rise for three units (Units 

No. 2 and No. 3 operating at initial 
licensed power levels) at 

full capacity (2.04 million gpm, 14T temperature 
rise), (2) the 

maximum head available from circulating 
pumps, and (3) the property 

line and bulkhead line of Con Edison. 
During tests on the out

fall model the thermal criteria 
were modified as indicated in 

Section I of this report., The modification required new tests 

of outfall designs.  

The current criteria led to the 
outfall now under construc

tion (May:1969 Alden report). The temperature distribution 

created by plant dischaige through 
the accepted outfall is pre

sented in Figure l.j The outfall consists of 12 submerged ports.  

The resulting dilution at the 
point where the plume reaches the 

surface is 1:2.

U 
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Tests with Nodel II were conducted with zin outfall similar 

to that now under construction. Model II simulated two unit and 

three unit pl.ant operation. The model's results, however, in

cicatod th at n. larger. iart of the river should bo simulated..  

2. Model III Desi1n.  

Mod :1 III represents an investment of over a year and 
a 

half for construction and pre-operational testing. (Figure 2) 

The model. simulates over '13 miles of river in topographic 
detail.  

Thermal discharges of all power plants in existence 
and proposed 

may be included. Tidal flow and net river flow are reproduced:.  

Several assumptions are necessary to design a model 
and inter

pret the results. The basic hypothesis is that the forces inter

acting in thermal discharges are basically those of inertia and 

buoyancy. If the model is to simulate these two forces, then 

the ratio of forces must be the same in the model as 
they are 

in the prototype. The densimetric Froude number, F.,as a 

dimensionless ratio of characteristic parameters which 
represents 

the ratio of inertial to buoyant forces: 

F g p Do 

Where g is gravity, V is. a characteristic velocity (exit velocity 

at discharge), is the ratio of density variations to ambient 

p 

density, and Do is a dimension of the discharge port. 
The assump

tion inherent in scaling velocities and densities by Froude number 

is that other forces are much less important (May 1969 Alden
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Report) The on ly way to validate such a model is to 
iPototype 

coii 
tensive field measurements 

of Velocity and temperature 
in the modeled section of the prototype 

.river have been made (see February, 1970 Alden Report) 
Primay concern is for reproduction of velocitiesand shears througholt the model. Field measurements 

of velocities at numer
OUS Points across the river and at several depths were made in

S.October 
1969, and reported in Alden's February 1970 report.  The parameters representative 

of the velocity distribution are thetidal phase lag and the net tidal excursion at var.ous 
:s.on aat 

variousa Points. Drogues were tracked in both model and prototype The Velocities are reproduced remarkably well, as shown by typical 
results in Figures 3, 4 and 5.  

Model ii- cannot simulate temperatures near-the outfall because this model is vertically distorted. The distortion is 
necessary to achieve vertical resolution while modeling an extensive distance along, the river. Since the model was constructed to Simulate the large-scale 

thermal effects, the surlace tempera._ ture near the outfall is determined in the undistorted outfall model. -This temperature is then reproduced in Model. ir by adjustment of a horizontal submerged slot at the modeled Indian 
point outfall.  

Conditions of net river flow and relative buoyancy vary through the year. Dilution depends most strongly on the densimetric Froude number as.discussed above 'and net river flow.
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Date 

River Flow (103 cfs) 
Ambient Temperature (°F) 

Relative Density Change x 10 4

TABLE I 

Feb. A Jun.  

11 38 11 
34 53 74 

1.2 12.1 21.6

Jul. A Oct.  

8 6 9 
78 75 58 

23.2 22.0 14.6

The 

ancy, as 

summer.  

and 78*F

maximum relative density change, and thus maximum buoy

well as minimum river flow, indicate minimum dilution in 

The most severe condition is taken as 4000 cfs river flow 

ambient river temperature.

3. Results 

Model III results for severe summer conditions are presented 

for various depths and tidal phases in the Alden report of May 

1970. The tests were run with a thermal discharge from Lovett 

similar to that expected in prototype. The thermal .plumes ex

tend furthest into the river shortly after the tide begins to 

flood; temperatures at this critical tidal phase for several 

tests are presented in Figures 6, ,7 and 8 .

Dec.  

15 
38 

3.8

-24

Since the t-idal velocity and the discharge jeL are fixed, the 

relative density variations determine the Froude number change.  

The relative density change across the condenser in turn de

pends only on the river temperature, since the condenser temper

ature rise is taken to be fixed (140F). Table I shows typical 

net river flows, ambient temperatures and relative density 

changes.
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In conclusion the modeling at Alden is based on extensive 

experience of the laboratory as well as experience 
modeling the 

iludson River since 1964 and making field measurements 
in the 

river. The model was validated against field data. The results 

show that the thermal discharge will meet state criteria 
concern

ing surface temperature. The 40 F isotherm extends only 50% 

across the surface width at Indian Point, at the worst tidal 

phase, river flow, and ambient river temperature.  

Further testing is under way to insure that throttled flow 

will satisfy the criteria and to consider modification of .the 

outfall to maximize dilution of the discharge.
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13.c1:N'CAL DISCI1RGS 

SECTION I - DISCIUX RGE OF CFEMICALS FROM UNIT NO. 1 

No-mal power plant operations require the discharge of certain 

chemicals. Permits, where required, will be obtained from the 

Department of Environmental Conservation with respect to these 

discharges. All the chemicals described iA this section are com

monly used in industry, and their discharge to waterways is a com

mon incident of industrial processing. With the exception of boric 

acid which is un ique to nuclear plants, each of the chemicals listed 

below (end in the concentrations used) is customary to the operation 

and maintenance of all fossil and nuclear power plants in New York 

and elsewhere throughout the United States. .Jh(. list of the chemicals 

discharq ed on a routine basis from Indian Point Unit No. 1 is pro

sented in the following table.  

CHEMICALS USED FOR ROUTIN]E TCRIA'TMEUT. DI SC . G 
FROM INDI7%N POCINT UN:rIr ,um1.V It 

DISCHARGE COCENTRATION BASED ON 

CM1fM4ICA, COI, (3 WATER FLOW OF 300,000 CPM 

Boric Acid 0.1 ppm !130 3 

Cyclohexylamine <1 x 10 - 6 ppm cyclohexylamine 
Detergent 0.001 ppm detergent 

Soda Ash 7 ppm Na2CO3 

Sodium Hydroxide 0.4 ppm NaO 
Sodium Hypochlorite <0.1 ppm residual chlorine 
Sulfuric Acid 2.4 ppm 112 So 4 

Trisodium Phosphate 0.0004 ppm Na 3 PO 4 

Decontamination (Various) Minor (major decontamination waste 
would be treated) 

The discharge concentrations listed in this table have been 

calculated based on a cooling water flow of 300,000 gpm under the 

no'mal cooling water flow. There are circumstances for which this 

flow may be less than 300,000 gpm and as low as 20,000 gpm. This
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i.ould occur only when the plant is not in operation and the result

ant concentrations will be increased proportionately. On the other 

. and, the concentrations listed in this table are extremely con- 

servative because (a) the pre-discharge interactions between chemicals 

and the river water used for cooling have r ot been taken into account, 

and (b) the flow. from other units has not been considered. These 

interactions would undoubtedly decrease many of the. concentrations 

estimated in the table. Measurements in the discharge canal indicate.  

that the pHof this water is near neutral (pH 7), ranging .from..6.5 5 

to 7.5. Thus it is apparent that the river water has a strong buf

fering capacity thereby reducing the anticipate.d effect of each 

specific chemical. An example of this buffering effect is the fol-

lowing. The pHl of a 2.4 ppm sulfuric acid solution in distil.ed 

water with no buffering[ capacity would be 4.6. Recent observvations 

of discharge canal effluent pl during sulfuric acid discharge have 

not been less than 6.5.  

The parameters used in the determination of the concentrations 

presented in the above table are as follows: 

I. Boric Acid - Boric acid is used in the primary coolant 

system and in the fuel storage pools at varying concen

trations. Considering 1000 ppm H3BO3 as an average con

centration of the boric acid in the waste, the released 

concentration calculates to 0..1 ppm H3B03. Waste is 

processed at approximately 25 GPIM, 5 days per month.  

The boric acid concentration, released is undoubtedly much 

lower, since almost all waste is.evaporated, leaving the 

boric acid behind to be drummved and shipped off site.
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I1. Cyclohexyla,:ine - Nuclear boiler feedwater is treated 

with cyclohexylamine to control feedwater and steam pH.  

Most of the cyclohexylamine remains in the system as it 

volatilizes in the boilers. A small portion is dis

charged via boiler blowdown. At a concentration of 0.1 

ppm cyclohoxylamine in the boiler blowdown, the con

centration in the discharge canal would be less than 

1,x 10-6 ppm.  

III. Detergent - "Colgate Low Foam" detergent is used in the 

plant laundry at approximately 3 pounds per day. This 

is equivalent to a continuous discharge of 0.001 ppm in 

the discharge canal.  

IV. Soda Ash - Soda ash is used to wash the flue gas passages 

of the superheaters, economizers and air preheaters. 'It 

is used at a concentration of 2 percent for approximately 

eight hours, 4 times per year. During dischi ge its con

centration in the canal is approximately 7 ppm.  

V. Sodiumydroxide - During regeneration of the mixed bed 

exchangers in the make-up water treatment plant, sodium 

hydroxide is injected for 80 minutes at 0.25 GPM (50 

percent solution). During 40 minutes of this injection, 

sulfuricracid is also injected, neutralizing the effluent.
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in the discharge canal is approximately 0.4 ppm NaOH.  

These exchangers are regenerated about once per week.  

VI. Sodium Hypochlorite - Chlorination of our main conden

sers uses a 15 percent sodium hypochlorite solution 

at a feed rate of about 2.5 GPM for one hour, 3 times 

per week. Chemical tests are made at the discharge 

canal during chlorination to ensure that the discharge 

limits of 0.5 ppm residual chlorine are met. Actual 

values are generally less than 0.1 ppm due to the fact 

that only 1 condenser is chlorinated at a time and the 

chlorine demand of the other condenser circulating' 

water is approximately 1 ppm.  

VII. Sulfuric Acid- Sulfuric acid is used to regenerate the 

cation and mixed bed ion exchangers in the water treat

ment room. As previously described in sodium hydroxide, 

the sulfuric acid used in the mixed bed regeneration is 

neutralized by the sodium hydroxide prior to discharge.  

During the cation regeneration 98% sulfuric acid is in

jected at about 0.6 GPM for one hour. This results in 

a concentration in the discharge canal of 2.4 ppm of 

sulfuric acid. Cation exchangers are regenerated approx

imately onceevery four days.  

VIII. Trisodium Phosphate - Trisodium phosphate is used for
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internal treatment of the house service boilers. Ap

proximately 1.5 pounds are used daily and discharged 

to the river via blowdown. The diluted concentration 

in the discharge canal is approximately 0.0004 ppm 

Na3 P04.  

IX. Decontn. ination Wastes - No major (i(ccontamination op

erations have been perfoiMed to date, If any major 

decontamination should be required, appropriate treat

ment of the chemical waste would be undertaken.  

On occasion, power plant operation requires discharges of 

a non-routine nature. All such discharges shall be within limitz 

prescri.2d by ap-JIicuble Y,'1cv York State regul i.t ions. In the 

event that no such regulation is in existence, an application 

for a permit will be filed.  

SECTION 1I - DISCHAPwGE O0 CRIMIC)%Ls FROM UIn 1 o. 2 DUR ING COSUSTRUCTTON 

The construction of Indian Point Unit No. 2 necessitated the 

discharge of a cleaning solution in March 1970. At that time 

an alkaline cleaning (using trisodium phosphate) was performed on 

the condensate and steam systems of Indian Point Unit No. 2. The 

concentrated cleaning solution was barged out to sea and only the rinse
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water was drained to the discharge canal. Bioassays have been 

performed on alkaline cleaning solutions 
discharged from Unit 

No. 2. The bioassays W4ere for trisodiu i phosphate and demonstrated 

that the predictions made concerning the lack of toxicity 
to fish 

life at the concentrations in qluestion in. the discharge cana, were 

correct. All discharges were made with the approval of the V. Y.  

State Department of Health.  

Tests for Indian Point Unit No. 2, w~ich will be conductud r 
this fall, will require the discharge of phosphates, 'morpho l.ine 

and hydrazine. An application for :a permit wa s filed with the 

Department of Environmental Conservation by letter dated Septerm

ber 14, 1970, from Mr. Frank D. l cElwee of Con Ed.,on to 

Mr. T0hon E. Quinn of the Department of E.'nvironmental Consezva

SCT ON III DISCITARGE OF CHEMICALS FROM UTNIT NO. 2 DURING T O.  

A list of chemicals which Con 11dison expects to discharge from 

Indian Point Unit No. 2 is presented in the following table.:.  

Chermical Discharge Concentration Based on.  
cooling Water Flow of 850,000 GPM.I 

Boric Acid 0.002 ppm H3BO3 
Detergent 0.0004 ppm detergent 

Hydrazine -1 x 10-6 ppm hydrazine 

Morpholine 0.0001 ppm morpholine 

Sodium Hypochlorite ).l ppm residual chlorine 

Trisodium Phosphate 0.0007 ppm Na3PO4 

- *
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As discussed above in Section I with respect to Unit No. 1, 

there will be circumstances when the cooling 
water flow will, be 

reduceta froni normal cooling water flow of 850,000 gpm to a flow 

of aA little. is 15,000 gpm. Proportionately increased concen

tration4 will. result. Practically, of course, the cooling water 

flow of Unit. 1,o. 2 will be augmented by. that from Unit No. 1 or, 

as indicated above in Section I, by 20,000 qpm to 300,000 gpin.  

The parameters used in the deterii.natofn of the concentra

tions presented in the above table are as follows: 

I. B1oric Acid - Boric acid will be used in the primary 

coolant system and' in the fuel storage: pools at. vary

ing corncntrations. Co"U idei1M 000 ppm fl3 BO3 as an 

ave.Vrage co:xcentration of the boric acid in the waste, 

the released concentration calcilates to 0.002 ppm 

i3iO3. Waste will be processed at approximatelY 2 GPM 

on a continuous basis. The boric acid concentration 

released will undoubtedly be much lower, since almost 

all waste will be evaporated, leaving the boric 
acid 

behind to be drummed and shipped off site.  

II. Deterqelt. - "Colgate Low Foam" detergent will be used 

inthe plant laundry at approximately 3 pounds per 
day.  

This is equivalent to a continuous discharge of 0.0004 

ppm in the discharge canal.  

III. Hydrazine -Hydrazine will be used as an oxygen scavenger

r 

V,



in the steam generator. It will be discharged at 58 GPm 

at a concentration of 0.01 ppm in the blowdown. This will 

result in a diluted concentration of less than 1 X 10l6 ppm.  

IV. Mor-pholine - Morzpholine will be used to control water and 

steam pH. It will. be discharged at 51,0 GPM via blowdo-an 

from the stlam generator at a concentration of 2 ppm in 

the blowdown. This will. result in a diluted concentrat-ion 

of 0.0001 ppm.  

V. Sod.iumv i:-och.o.Rrite - Chlorination of main condensers will 

use a 15 percent sodium hypochlorite solution at a feed, 

rate of about 2.5 GPM for- one hour, 3 times per week.  

Chc.ticai tests will be made at the dis-,charge canal durin 

choL'in t t to nsure that the di :virtje limits of 0. 5 

re ;idual. chlorine are met.. Actual values are expected 

to be generally less than 0..ppm due to the fact that 

only 1 condenser -is chlorinated at a time and the chlorine 

demand of the other condenser circulating water is approxi.

mately 1 ppm.  

VI. Trisodium Phosphate - Trisodium- phosphate will be used 

for internal treatment of the steam generators. It will 

be discharged at 58 GPI4 at a concentration of 10 ppm 

Na3 PO4 in the blowdown. This will result in a diluted 

concentration of 0.0007 ppm.  

The Indian Point Station, as other power stations, has a wet 

chemicals laboratory on its premises. In accordance with common
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SECTION IV- COINCLUSION 

Con Edison is confident that the discharge of the chemicals 

referrcd to above will not have any adverse effects on fish life.  

As noted above, all the chemicals r-eferred to h erein have been 

commonly lischar'ged at the indicated concentrations from power 

p,-iair±s tho.coughout the country for m-any years. FurthoAmore, in the 

course of Unit No. 1 operation, advr.se effects have not been 

observed in the discharge canal. These observations combined with 

the low concentrt.ztions of all chemicals in question and the inherent 

buffering effect of the, river water in the vicinity of Indian Point 

indicate that there will be no undesirable effects on the water 

quality of the Hudson River.

Dated: 
September 17, 1970

indu trial practice, the wastes froa this laboratory are emptied 

into drains which, after much dilution, enter the discharge canal.  

The quantities of chemicals involved are minute and the dilution 

factor in duestion is so enormous that the resulting concentrations 

from thc!--e chemicals in the discharge canal are less than trace 

and are consider'ed inconsequential.
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EXHIBIT A

INDIAN POINT TEMPERATURE STUDIES 

.Ade HuIsnn River 1ydraulic 
Model No. I (1964-66) 

S A!i -:'.; ..River Hydraulic 
* - >~'(1967-69) 

Hi._ locin River Hydraulic 
Model No. IlI (1969-70) 

Q .1ud* ver Temperature 

N.E. Biologists - Temperature Study 
at I. P. Outfall (1966) 

N.E. .- iologists - Temperature Study 
(P o ts t: Crews) (1968) 

* - N.El .13 io01-sit.s - Temperature Study 
a°t -Paiit P L .L t 1l (19 67) 

7-.. Texa. lnstr inents - Infrared Temp.  
Surveys at I.P. (1967-68) 

: .Thomas Air Views - Aerial Surveys 
at I.P. (1968) 

Hollman - Effects on H. River Ambient 
Temp. from I.P. Discharge (1965-66)

Amount 
Authorized 

$ 76,963.24 

90,000.00 

230,000.00 

'75,000.00 

10,000.00 

1,254.00 

8,318.16 

24,300.00 

3,842.00 

1,296.70

Amount 
Spent 

$ 76,963.24 

86,323.86 

230,033.18 

49,657.70 

4,802.35 

1,2541.00 

8,318.16 

24,300.00 

3,842.00 

1,296.70

$520,974.10 $ 486,791.19

("-I

1.



APPENDIX D

Consolidated Edison Fish Protection Task Force 

Charles Soutar, Chairman 
Chief Civil Engineer 

GeorcCe Co.hcrd, Jr.  hEnviron"'Int-i -n ine e 

Donald -lCormick 
General Superintendent of Indian Point Station 

Indian Point Fish Advisory Board 

Merril EisenbuO, Chairman 
New York University .?.Medical Center Institute of nvironmental Medicine 

Dr. G. J. Laucr,Secretary 
New York University Medical Center Institute of Environmental Nedicine 

Dr. Edward Raney Fisherie's l3iojocist 
Cornell Univcsi.ty  

Herbert Reistol 
Bechtel Corporation 

Dr. Gwenyth Howells 
Biologist, 
Great Britain
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.APPENDIX E 

Hudson River Polic, Co.nittee* 

Albert G. Ial,Chairman 
New York State bepartment of Environmental Conservation 
Lester G. MacNanara** 

New Jersey Department of Conservation and Economic 
Development 

Richard r. Griff jth, Regional Director 
U. S. Bureau of Sport Fishcries & Wildlife 
13oston 

Ossi o r r is.  
U. S. Bureau of Commercial Fisheries*** 
Glouster, Mass.  

Hudson River Technical Committee 

Joseph A. Doccardy, Chairman 
U. S. Bureau of Sport Fisheries & Wildlife 

Paul 1. Hamer 
New Jersev Department of Conservation and Economic 

Developin ent 

Kenneth E. Wich 
New York State Department of Environmental Conservation 

Paul R. Nichols 
U. S. Bureau of Commercial Fisheries*** 

* In June 1967 the Connecticut State Board of Fisheries 
and Game accepted an invitation to participalte as 
an adviser and active discussant. Theodore .Bampton 
is presently serving as the representative from the 
Connecticut agency.  

•* Retired in 1970; Acting Director George Alpaugh is 
participating.  

• October 1970, agency shifted to U. S. Department 
of Comnmerce.



CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
, INDIAN POINT STATION, UNIT #2 

Statement of thO Department of Environmental Conservation on 
the "Environmental Report, Indian Point Station, Unit No. 2" 
filed by the Consolidated Edison Company of New York, Inc., 

U. S. AEC Docket No. 50-247 

The Department of Environmental Conservation has reviewed the 
"Environmental Report" (the Report) filed with the U. S. Atomic Energy 
Conmission by Consolidated Edison Company of New York, Inc. (Con Ed), 
and has had benefit of a meeting with regard to the Report on September 10, 
1970 between rcpresentatives Of Con Ed and staff representatives of the 
N.Y. State Atomic Energy Council and subsequent meetings with'the staff 
representatives of the Coun~il.  

The Report filed by Con Ed is a brief and general discussion of 
several aspects of the potential impact of Unit #2 on the environment 
rather than a single source of all available information on the environmental 
impact of Unit No. 2.  

-.The following is the specific statement of the Department on the 
environmental factors referred to in the Report. The statement is divided 
into two main categories: (1) Radiological Considerations, and (2) Non-radiological 
Considerations. A third section addresses itself to the format and content of 
Environmental Reports in general.  

RADIOLOGICA. CONSIDERATIONS 

The Report indicates (on page 17) that "For the purpose of determining 
compliance with these regulations* Indian Point Units 1, 2 and 3 will be 
treated as a single facility." In light of this determination, our comments 
relate.at this time to the environmental impact of the combined radioactive 
releases from the site of Units 1 and 2.  

The Report states -(on-page 20) that. equipment.for processing radioactive 
waste and administrative procedures to control the release of radioactive 
effluents will keep such releases as far below regulatory limits as "practicable".  
As a specific example of the Company's program to reduce its activity discharged 
to the environment to levels as low as practicable, Con Ed indicated in the 
meeting actions being taken to reduce the liquid radioactive effluent from 
Unit No. 1. Con Ed is installing an ion exchange system for the secondary 
loop boiler blowdown and is now making more extensive use of the liquid waste 
evaporator. These changes should significantly reduce the Report"s (table on 
page 18) estimated 36.95 curies per year of fission and corrosion products 
other than tritium discharged to the Hudson 'River. Liquid discharges as 
reported by Con Ed to the Department for the period September 1969 through 
February 1970 indicate the release of radioactivity, other than tritium to be 
approximately 10% of the amount released for the previous six months. .This 
lower release rate would give an annual release of three curies per year for 
Unit No..1. In the table on page 18 of the Report, Unit No..2 is estimated 
to have liquid effluents other than tritium that are less than one curie 
per year.  

*10 CFR 20
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The State radiologi,6al surveillance progran has detected Manganese-54 
in aquatic vegetation in 963 an d 1969 and in fish sampled from the lower 
Hudson River in the fall of 1968. Cs-134 and CS-137 were detected in fish 
and miud in 1969. The foregoing actions to be taken by Con Ed to reduce the 
activity discharged frem Unit 03. should reduce the concentration of these 
isotopes in the aquatic environment.  

The Department's Environmental facliation Surveillance Netw:ork has 
not dutected airborne particulate matter attributablh to the stack discharjes 
from Indian Point Unit 1o. 1. Since 1965, radioactivc particulate concen
trations mxeasured at two locations near the reactor, have been similar to 
concentrations measured at other sites throughout the state. The particulate 
ab-tivity detected is attributed to worldwide fallout and not to reactor 
operations.  

We understand from the meeting with Con Ed that Unit io. 2 will be 
provided with equipment and Con Ed will implementt procedures to eliminate 
essentially all halogens and particulate material from the gaseous effluent.  

The Department feels that the measures indicated by Con Ed to control 
the release of radioactive material should minimize the radiological impact 
on the environment of the two units operating at this site.  

This approach to the control ofr-dioactive effluents is consistent 
Aith the USAEC's proposed amendments to lCFR Parts 20 and 50 that emphasize 
the Federal Radiation Council concept of keeping exposures to radiation as; 
low as practicable. In this' regard, to insure that operating procedures are 
consistent with minimizing any radiological impact On the environment, the 
proposed Operating License Technical Specifications should include limits 
on the effluent discharges that reflect this concept and the plant capability.  

The following areas of potential environmental impact'were not 
discussed in the Report: 

1. Transportation of irradiated fuel; and 
2. Emergency planning.  

The State is continuing to work with Con Ed in regard to -emergency 
procedures related to the Indian Point site. The State was infored by 
Con Ed of the details of shipping the spent fuel fro'm Unit No. 1 prior to 
the initial shipment. Con Ed should identify probable routes, methods, 
frequency of shipments and ultimate disposition of spent fuel from Unit No. 2 
to permit evaluation of the environmental aspects of this factor.  

NON-RADIOLOGICAL CONSIDERATIONS 

We believe Con Ed's discussion of the urban environment in the Report 
is a very pertinent consideration. The environmental impact of two 'alternatives 
to 1 nuclear plant, namely, lack of power or additional fossil fueled capacity, 

Mav a'direct bearing on the acceptability of the Facility.
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As in the case of radiological considerations, there are a number of 

areas of potential non-radiological impact upon the environment which were not 
discussed or. were mentioned only briefly in the Report. These include:.  

1. Thermal discharges; and 
2. Chemical discharges.  

A discussion of these subjects with specific cross-reference would 
be of major assistance in the consideration of the environmental impzict of 
the Facility.  

An environmental report should cover thermal discharges to the re:eiving body. The inclusion of such information in the report should not 
prejudice the State's .authority for regulatory control over industrial waste 
discharges, including thermal discharges. The Divison of Pure 1'aters, now 
in this Department, issued a construction permit on I-lay 19, 1970 for a sub
merged outfall that could acco:raodate the discharge from Units 1, 2 and 3.  
Upon completion of these facilities and receipt of application from Con Ed 
to use the submerged outfall for Unit No. 1, the request will be grantcd as 
evaluation has shown that there is reasonable assurance that the discharge 
will meet water quality standards. The operating pernit will be based on 
using the submerged outfall'. To obtain an operating discharge permit for 
Unit No. 2, Con ELc must domoistrate by the operation of Unit No. 1 that the 
estuarine therxnal criteria relating to limits and distribution of temperatu)e 
and the thermal standard relating to conditions non-injurious to fish life 
will be satisfi.ed. The approval for construction clearly indicates that 
this approval cannot be construed as allowing op:tration of the outfall 
structure at rated capacity. It is recognized that modifications may be 
necessary as additional operating data is developed.  

i'n eviluatincg variou.s, areas of environmental impact, one related area 
of concerxn has been identified. While vertical traveling screens and, a water 
intzae velocity modulating system will be installed at the site in an effort 
to eliminate extensive fish loss, it is Iot clear from data presented by the 
applicant that the cooling water intake structure design will adequately pro
tect fish and other aquatic organisms.  

The' problem of fish mortality at the site must be solved either by the structural and operational modifications proposed by Con Ed in the Report, 
or by such additional miodifications as are found necessary.  

Discharges of non-radioactive wastes are mentioned on page 22 of the 
Report. Con Ed should provide an estimate of the quantity and type of chemicals 
expected to be released to the Hudson River.' This will aid in the determination 
that all necessary State permits for industrial waste discharges have been 
obtained.  

By siting the plant facilities on the lower lying portion of the site, 
the aesthetic intrusion into the area has been minimized. The upper portion 
of the site continues to support an 80-acre forest with a fresh water lake.
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As the number of multi-unit sites increase (for cs.:ample, Indian Poi:t 
and Nine Mile Point) , the environmental report for a particular facility shouid 
include a sup;mary for all facilities planned or- opercational at the site and 
:their combined enviromicntal impact. We also suggest that future environmentl 
reports includ spe fic cross-reference to materials and data supporti-. of 
statements made in the environmental_ report. (i inis en . v 

presented .in greater detail in other publ icly - ble docu::.cn.ts, p-'' ,la1v 
the Preli,:ary .and/or Final Safety Analvsi; Reports; filed with the U.S. Atomic 
Energy Comission.) Nonetheless, .;e would i r.e the USEC to provide clearer 
additional cGui dance to applican[:s for the prcpar[.tnii .f the environmental 
report so that applicants iray have a more definite understanding of the specif ic 
envlaronmental. factors that should he discussed w-.,ith particularity in these 
reports. We be 1]ieve that thce o qI o) .d include A not An]y the environmL-.ental 
asI.)ects of .N 4'.r a ada] gi ca, protect ion f ao routi.rle re leases and 1 protecti,)n 
aga i n:t ' ,.ma,] ea., or cmc .,gc:ncy fi t ea).:ions, but 41 SC) the environmental 
cf.fc '., of us 1'1;I ai,nti ,'C W.: te dis(iher qer. to the cixvicronment, even. thouci, 
sulc.h dw. 1ci l 'cs, .for i,.'cy 1,at ory .,apos I:', Wy Hot; be t enc the ju:,r.isdictj on 
oI: the, 1.\12c. For >w.:,p;'m:,., dot. nil]cd iilioriat ion i:; a'a,:.'ti red in Ih Lu nvi.ron

mental ]P'ear:idbility Lcp .. ) to i,: filed wi thi this IApaa:L:ieint ill accno-d with 
the State .a , Ru]e!.; and Re qeu.a ii onns , 'Part "/:, Section .1. AI.tIlhu(ih the rF;PR 
is not recuixc:0d for Con Ed UniiL Nno 2, this Ltype o.- l t o ld have 
facilitated the review of the Report and the rvaluation of the impact on the 
environmnct.  

We h)C!i eve t le provisioi of greator detail in the !nvironmunval report 
itse].f and el ear cro:;s--rc terene :i.nq to data available el d-wlere will lrovide 
greater clarity and reduce the .iiarme and e flort needed for cormprehen nive reviaow 
by, all parties concer_-ned anid will help to make evident that there (-xists, in 
other readilv available documents, a subr;tantial amount of information and 
data to support the general conclusional statements of the type contained in 
the environmental report'.  

October 29, 1.970

TJC: rl


