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1 UNITED STATES OF AMERICA 248 

2 NUCLEAR REGULATORY COMMISSIC( 

3 - m m m m m m m m mm--- --- - - - - -

4 In the matter of: 

CONSOLIDATED EDISON COMPANY OF : Docket No. 50-286 
NEW YORE, Inc.  

6 
(Indian Point Station, Unit 3) 

7 

8 
Aitorit , Hendrick Hudson High 

iSchool, Montrose, New York 

10 Tuesdaf, 1 April 1975 

The above-entitled matter came on for hearing 

12 pursuant to notice at 9:30 ej m.  

BEFORE: 

SAMUEL W. JENSCH, Esq., Chairman, 
Atomic Safety aLid Licensing Board 

R. BEECHER BRIGGS, Member 

16 DR. FRANKLIN DAIB.3R, Member.  

17 APPEARANCES: 

18 HARRY 3. VOIGT, EUGNE A. FIDBLL and 2AURICE WHITE, 

Esqso, LeBoeuf, Lamb, LDiby & MacRae, 1821 Jefferson 
Place, NW, Washington, D.C. and 

20 
EDWARD SACK, Esq., Consolidated Edison Company of New 
York, Xnc. 4 Irving Place, New York, Now York; on 
behalf of the Applicant.  

23,: 
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1 
JOSEPH GALLO, Chief Haaring Counsel, FRE)DERIC GRAY, 

2 THOMAS BRUIN and MICR.iPL GRAiNEY, Esquires, Office 
of the General Counsel, United States Nuclear 

3 Regulatory Commission. W shington, D.Co, on behalf 
of the Nuclear Regu'latory Commission Staff.  

4 
ANGUS MAC BETH, Esq., 15 West 44th Street, New York, 

5 New York, on behalf ol? Intervenor Hudson River 
Fisherman's Association.  

JOHN CLEMENE and J. BRUCE MC DONALID, New York 
7 State Atomic Energy Council, 99 Washington Avenue, 

Albany, New York, 1224.5, 
S 

and JAMES CORCORAN, Eq., Al)any, New York, New 
9 York State Attorney Gtneral, 

appearing on behalf of the State c f New York.  
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1 P R 0 C E E D I :3 G S 

2 CHAIRIMIA JENSCH: Please come to order.  

3 This proceeding is a session to consider 

4 matters related to thle Consolidated Edison Company of New 

5 York, Inc., application for authority to operate a nuclear 

6 power facility that has been generally designated as Indian 

7 Point Unit No. 3, and this proceeding is filed as Nuclear 

8 Regulatory Commission Docket ilo, 50-286.  

This Nuclear Regulatory Commission is the, 

t0 organization successor to the Atomic Energy Commission as 

11 provided by the legislation enacted by the Congress and 

12 approved by the President October of 1974, and the effective 

13 date of the Nuclear Regulatory Commission is January 19, 1975.  

14 The Nuclear Regulatory Commission is delegated 

15 by the Congress to consider the regulatory aspects of 

16 nuclear power facilities, among other matters, that were 

17 formerly regulated by the Atomic Energy Commission.  

18 This session will be, in a sense, in two parts: 

19 This is the first convening of the evidentiary 

20 phase of the Indian Point No. 3 facility, and insofar as 

21 pertinent, certain matters pertaining to the operating 

2Z aspects of the now-constructed facility will be considered.  

23 A second phase of the session will be related 

24 to a stipulation which was executed by all of 'the parties 

25 to the proceeding, and the terms of which are in the Public

arl
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I Document Room and will be considered in several aspects here 

2 today and tomorrow, and for such as this proceeding may be 

3 continued.  

4 As those who are familiar with the Indian Point 

5 proceedings, Indian Point No. 1 and Indian Point No. 2, and 

6 this Indian Point No. 3, you know that this proceeding is 

7 conducted by an Atomic Safety and Licensing Board which was 

8 appointed by the Atomic Energy Commission to consider 

9 matters related to the requested operation of the Indian 

10 Point No. 3 facility.  

11 After the appointment of this Atomic Safety and 

12 Licensing Board, which consists, I might say, by way of 

13 introduction, because we have a different member here for 

14 Indian Point No. 3 than we had for the Indian Point No. 2 

15 facility. On my left and on your right is Dr. Franklin 

16 Daiber who is a professor at the University of Delaware, 

17 primarily engaged in environmental matters, and is a 

consultant to the Nuclear Regulatory Commission.  

19 And you are all familiar with the gentleman on 

20 my right and on your left, Mr. Beecher Briggs, who is a 

21 consultant to what is now the Hollifield 

National Laboratory in Tennessee, which was a long-time 

23 contracting party, you might say, to the Atomic Energy 

Commission, and now to the Nuclear Regulatory Commission.  

And I am Sam Jensch, Administrative Law Judge 

designated by the Civil Service Commission, assigned to the

ar2



I Nuclear Regulatory Commission.  

2 Now perhaps before we proceed, a few things 

3 should be done: 

4 One is to request appearances on behalf of the 

5 parties, and when appearances are requested, it has been 

6 the practice to request the Applicant to make a statement 

7 at the outset of an operating licensing proceeding, to give 

8 his views of the status of the application by Consolidated 

9 Edison Company of New York, Inc., as well as any other comments 

10 he may have in reference to the proceedings to be undertaken 

| I here.  
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lk -And likewise to cal1 for an appearance on behalf 

2 ofthe .egula,ory staff of the Nuclear Regulatory Commission, 

with a similar statement of the views of the regulatory 

staff respecting the status of the application and such other 

matters as might seem appropriate to the regulatory staff.  

6 The other parties in their anpearances may likewise 

make statements concerning the several matters. As I. com

8 municated, however, only the parties have executed a sti.pula.

tion which deals with the environmental matters primarily 9 

which have been of concern in the several proceedings and is 

probably most recently illustrated by what has been described 

12 in rather lengthy proceedings that were held in reference 
to 

Indian Point 2, wherein there was a great deal of evidence 

14 presented in reference to the Hudson River environment and, 

15 therefore, we will expect that the parties 
in speaking to 

16 these matters, especially the intervenors 
to relate some of 

their comments at least to the stipulation which has been 
17 

executed.  18 

19 lie are planning to have, as we have indicated 
.at 

the prehearing conference which was held, I believe, in 

21 February of 1975, statements presented 
by the several parties 

in reference to-the stipulation and we have reauested that 

23 statements be presented under oath so that the record will 

24 be in that shape for review by the Appeal Board or by the 

25 1 uclear Regulatory Commission.
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1 As we have indicated at the prehearing confer

2 ence, there will be no cross examination of those statements 

3 related to the stipulation in view of the fact that all 

4 parties have signed a stipulation and a concern by the 

S Atomic Safety & Licensing Board, we should have .the record 

6 reflect the public interest congidarations which were enter

7 tained by the parties as a basis for their signing and 

8 presenting the stipulation.  

9 The stipulation is ot to be contested by the 

10 parties obviously, and the Atomic Safety & Licensing Board 

t1 will consider the statements in reference to the sufficiency 

12 of the consideration of the public interests for the executior 

13 of the stipulation.  

14 The National Environmental Policy Act requires 

i5 that the environmental concerns be amply demonstrated upon 

16 the record when a regulatory commission does have provision 

17 for a hearing, in which those matters may be considered 

i8 and the Atomic Energy Act which is now administered in the 

19 regulatory phase by the Nuclear Regulatory Commission does 

20 provide for a hearing at which environmental concerns can be 

21 considered.  

22 In addition, after the statement of ap earances 

23 by the parties and their statements there have been rerquests 

2 by three individuals for limited appearance statements, and 

25 those will be received after the parties have made their
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k3 I presintations.  

2 I believe that that is all of the preliminary 

3 matters. I might just mention that Dr. Daiber reauested 

4 of the regulatory staff prior to convening a copy of a letter 

5 that was sent by the regulatory staff to the Atomic Safety & 

6 Licensing Board on or about March 20, 1975, with copies to 

7 all parties as well as contained in the public record.  

8 If any party would like to observe what was 

9 received, it is here on the table which we have so the parties 

10 may know that that was what was received by Dr. Daiber.  

11 May we have an appearance on behalf of Consolidated 

12 Edison Company of New York, Inc., the applicant in this 

13 proceeding? 
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2-2 4R. VOIGT: Mr. Chairman, members of the 2-2 
2 Board, ny name is Harry Voigt, and I appear this morning 

Sack 3 together with Edward J. Sack on behalf of the Consolidated 

0 4 Edison Company of New York, Inc., the Applicant in this 

5 proceeding.  

6 I am also accompanied by my associates, Eugene 

7 R. Fidell and Maurice E. White.  

8 CHAIRMAN JENSCH: Would you give your address, 

9 please, and also Mr. Sack's address? 

10 MR. VOIGT: Our address is 1757 N Street NW, 

11 Washington, D.C. 20036.  

12 Mr. Sack's address is 4 Irving Place, New York, 

13 New York 10003.  

14 CHAIRMAN JENSCH: Thank you, sir.  

15 Appearance on behalf of the Regulatory Staff of the 

16 Nuclear Regulatory Comission.  

17 MR. GALLO: Mr. Chairman, my name is Joseph Gallo, 

18 Chief Hearing Counsel of the Nuclear Regulatory Coimission.  

19 To my right is Michael Grainey, and-across 

20 the table from him is Mr. Frederic Gray, and to his right 

21 is Mr. Tom Bruin.  

22 Together we represent the Nuclear Regulatory * " .  
23 Commission Regulatory Staff, 

24 Mr. Grainey will handle the safety phase of the 

25 case and will also make the opening statement for the Regulator
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2 staff.  

2 Mr. Gray will handle the environmental phase 

3 of the case.  

4 CHAIRMAN JENSCH: Did you give your address, sir? 

5 MR. GALLO: The address is Washington, D.C., 

6 zip code 20545.  

7 CHAIR44AN JENSCH: 45 or 55? 

8 MR. GALLO: I am told it has been changed, Mr.  

9 Chairman. It is 55.  

10 CHAIRMAN JENSCH: Thank you, sir.  

Appearance on behalf of the Hudson River 

12 Fishermen's Association and Save our Stripers, Are they 

13 represented, those two organizations represented by the same 

14 counsel? 

MR. AAC BETH-: They are, Mr. Chairman.  

16 My name is Angus fMacBeth, and I represent the 

Hudson River Fishermen's Association and Save our Stripers 17 

i8 in this proceeding.  

Mr. Nicholas A. Robinson also represents those 

parties. lie is not here this morning, but may be here later 

21 today or tomorrow.  

22 My address is 15 West Fourth Street, New York, 

New York 10036.  
23 

Mr. Robinson's address is 4,30 Park Avenue, New 

York, New York 10022.  
25
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I 
CHAIR14MAN JENSCH; Very well, thank you.  e2 
Is there an appearance on behalf of the State of 

3 
New York? 

*4 
MR. CLEkENTE: Mr. Chairman, good morning, members 

5 
of the Board.  

6 
My name is John Clemente, and with J. Bruce 

7 McDonald, Deputy Coummissioner' and Counsel to the New York 
8 

State Commerce Department, we appear this morning on behalf 
9 

of the New York State Atomic Energy Council.  

10 
Our address is 99 Washinqton Avenue, in-Albany, 

New York, zip code 12245.  
12 CHAIRMAN JENSCH; Thank you, sir.  

13 Is there an appearance on behalf of the Attorney 
14 General of the State of New York? 

15 As I recall, he field a request to intervene in 

16 the proceeding and after consideration of answers thereto 

17 intervention was allowed. I hear no request from the Attorney 

General or his representative, 

19 MR. MAC BETH: I spoke to the Assistant 

20 Attorney General yesterday and he said at thattime 

21 he was coming.' He possibly is delayed, but I expect. they 

.22.  

will appear in the course of the proceeding.  

e 2-2 23 

* 24 

25
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1 CHAIRMAN J*ENS*'H: Well, thank you.  

2 Is there any other appeaxance in the proceeding? 

3 .1Hearing no requests, applicant, would you outline and give 

us a statement of your views of the present status of the 

5 application of Consolidated Edison Company of New York? 

6 MR. VOIGH: Yes, Mr. Chairman.  

7 The Indian Point 3 plant has its construction 

substantially completed. There are various items of testing 

and cleanup work which are under way, and we will be pre

t0 pared to present a statement to the Board giving the details 

11 of what remains to be done prior to the loading of fuel and 

12 the commencement of testing of the plant.  

13 Applicant still anticipates that fuel loading 

14 will take place during the first half of May of this year.  

15 With respect to the proceeding this morning, 

16 as your Honor has indicated, we are here for two purposes: 

17 Ie are here to explain and support the stipulation among 

18 all of the parties pursuant to which all requests for a 

19 hearing in this proceeding have been withdrawn and all of 

20 the environmental issues have been settled among the parties.  

21 We have previously -

22 CHAIRMN JENSCH: May I interrupt a moment? 

23 There are quite a few people here in the room.  

This is a sizable auditorium. Are you able to hear the 

25 gentleman?
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kS I (Chorus of noes.) 

2 CHAIRM4AN JENSCH: He does have a microphone, and 

3 I wonder if you could hold it as you speak? I think the 

4 public would better be able to hear you.  

5 MR. VOIGT: May I respectfully request that I be 

6 permitted to be seated. if I use the microphone? 

7 CHAIRMA14 JENSCH: Yes, you can or you can stand 

8 and partially face them. I think they might be able to hear 

9 better when they can see you.  

10 I don't know whether that is a combination that 

11 is necessary, but proceed with your. convenience, I guess.  

12 flE. VOIGT: We will try this for the moment.  

13 CHAIRMA4 JENSCH: Proceed, please.  

14 MR. VOIGT: Prior to coming to this hearing, 

is we addressed in writing a number of questions which were 

16 stated by the Board at the last prehearing conference.  

17 Included in that statement is an explanation of 

18 the mechanics of the stipulation and the consideration vhich 

19 promoted the applicant to enter into it.  

20 If the Board has any further cyuestions along those 

21 lines, we shall, of course, attempt to respond to them 

22 during this session, to the extent that a respotise under oath 

23 is deemed necessary by the Board.  

24 We have the people here who can do that.  

25 1We believe in light of the fact that all requests
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k6 I fora hearing have-been withdrawn and all of the parties 

2 have agreed to the stipulation, that it is not necessary to 

3 contiuct an evidentiary hearing with regard to the stipulation, 

4 . but we are certainly prepared to provide whatever data by way 

5 of background or explanation the Board desires before it con.

6 siders the stipulation.  
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ari I The second purpose of the hearing today, as 

3-1 2 we understand it, is to respond to any remaining questions 

3 the Loard may have with respect to safety conside. ations 

4 regarding Indian Point No. 3.  

5 Here again, no one has requested a hearing on 

6 these matters, there are no matters in controversy before 

7 the Board so that our purpose is simply to respond to the 

8 Board's inquiries.  

9 We have again people here who are compatent to 

10 address whatever questions are likely to be put by the 

11 Board, and we have also submitted previously certain written 

12 responses to the questions that were previously given by the 

13 Board.  

14 Among those, the Board inquired about the quality 

15 assurance emergency plan, and site security plan for Indian 

16 Point No. 3. We responded to that in writing, and Mr.  

17 Cahill is here to give any further explanation that is 

8 deemed necessary.  

19 We also received from the Board a letter requesting 

20 that % have available answers to certain questions that 

21 were posed by the New York State Atomic Energy% Comncilo We 

22 have distributed to the parties and the Board written 

23 responses to those questions, and we are prepared to give 

24 any further explanation that is deemed necessary on the 

25 points.
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In short, gentlemen, we are here to respond to 

Iyour questions and your concerns.  
3' 

CHAIRMAN JENSCfl: Thank you.  

I think it might be appropriate to mention. that 

those who are familiar with the ind2ian Point No.. 2 proceeding 
6 

know that the entire matter of environmental. concerns was 
7 

very bitterly contested, and it wais a very lengthy proceeding.  

And in a sense, we only recently concluded that proceeding, 

and 1here we are into Indian Paint No. 3.  

The Board has not made any determination at all 
as to the adequacy ~fthe cconsideration of public interest 

12 stipulation,. a-nd that is the purpose of having this hearing, 

IS or this session here tody 7 'to permit the parties -to 

74 indicate how', in their judgment, the publIic int.,erest can be 

15 cons iered when they signed the stiLpulation.  

16 The Board does believe -t-hat the varties hav~e 

'1.j laboxed equally as diligently in approaching -the matter of 

is the stipulation as they did in theirt presentation of evi-dence 

19 for Indian Point No. 2, and rather than having a replay of 

a0 Indian Point No. 2Vs presentation, the parties, by their 

21 stipulation, have borna in mind those several contests 

that extenided over many months and involved uiany Witnesses 

and the presentation of very complex evidence in reference 

24to 'the Hludson River environments.  

25 my colleagues will. more-specifically address
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I inquiries they might have about the Hudson River environ

2 ment. But for those members of the public. who are not 

3 familiar with the provisions of the stipulation, it may be 

4 appropriate to mention that the stipulation does provide a 

5 basis for expediting the consideration of the matter.  

6 The stipulation is available for public review 

7 here at the public reference room at the Henry Hudson High 

8 School, and all parties or all members of the public are 

9 encouraged to turn to the stipulation and read it. We will 

10 have references to it, of course, in the time ensuing in this 

11 portion of the proceeding.  

12 But for more particular reference, that stipulation 

13 is available to the members of the public, and I noticed 

14 that there are some students here in the room, and we 

15 welcome their attendance. I don't know whether the Staff 

16 would be in a position to let them read a copy of the 

17 stipulation; if you have a Xerox room, maybe during the 

18. noon hour it could be Xeroxed if you would like to make copies 

19 of it, or in any event, you may certainly read it and take 

20 notes from the copy that is available to the public here, 

21 available in the public reference room of Hendrick Hudson 

22 High School.  

23 I don't know whether it is in this building; 

24 the principal of the school will know and can inform all 

25 students or any member of the public about the stipulation.



0 
3-2 fols 

0

265

may we have a stipulation on behalf of the 

Regulatory Staff Qf the Nuclear Regulatory Commission?
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I MR. GRAINEY: Yes, sir, Mr. Chairman. I would 

2 like to address briefly the status of the staff's safety 

3 review today and Mr. Gallo will later comment on the financial 

4 matters.  

5 Specifically, Consolidated Edison filed their 

6 application for an cperating license in December of 1970.  

7 The staff's initial safety evaluation was not issued until 

8 1973. Between those two periods, there was an extensive 

9 review by the regulatory staff and a number of items on which 

10 the staff required additional information from Consolidated 

11 Edison. These required an in-service inspection program for 

12 No. 3, financial information, industrial security and emer

13 gency plans, information about the analysis of 
seismic 

14 equipment, quality assurance, fuel densification and inspec

is tion and information relating to the hoist failure in 
1971 -

tG CHiAIRMAN JENSCH: May I interrupt you a moment? 

17 Can all you folks hear him? I don't know.whether 

is you are speaking too rapidly, Mr. Grainey, or 
not.  

19 Those of you who are sitting the back, if you would 

20 like to move up front, you can do it.  

21 Will you proceed, Mr. Grainey? 

22 MR. GRAINEY: Approximately ten major design 

23 changes were made as a result of the staff's review. 
These 

24 are all listed in Section 1.6 of the Safety Evaluation, and 

25 include among them the following:
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I Augmentation of the seismic instrumentation pro

2 gram, a safety injeet ion system redesigned to meet the single 

3 failure criteria, and additional -- and particular monitors 

4 for the fuel handling 

5 With these changes, the staff was able to conclude 

6 in its safety evaluation in 1973 that the plant was being 

7 built in conformance with the Commission's rules and regula

8 tions, and there was reasonable assurance the plant would 

9 operate in conformance to the Commissl! n's rules and regula

to tions and not endanger the health and safety of the public.  

71 Subsequent to the safety evaluation, a number of 

12 new items came to the staff's attention, including the 

13 question of the financial qualifications and ability of the 

14 appl'icant, Consolidated Edison, and the question of seismicity.  

15 In addition, there were a number of items for which conditional 

I6 approval had been given in the safety eValuation which were 

27 subject to further confirmation.  

18 As a result of this, the staff issued Supplement 

19 No. 1 in January of this year to the Safety Evaluation, which 

20 updated five areas: 

21 First, Section 2.6 on geology, seismology and 

22 foundation engineering.  

Section 5.7 on loose parts monitors, Section 13.5 

94 on industrial security, Section 20 on financial qualifications, 

5 Section 21 on financial protection and indemnity requirements.
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I In addition, the staff in its supplement had two 

2 appendixes to address in greater detail the question of 

3 seismology and financial qualifications.  

4 Since the issuance of the original safety evaluation 

5 in 1973, the Commission has issued its final acceptance 

6 criteria for emergency core cooling systems. The staff was 

7 still in the process of reviewing the models that would be 

8 used at the Indian Point No. 3 plant, which would determine 

9 compliance with this.  

10 Subject to resolution and compliance with the 

11 final acceptance criteria, the staff again makes the findings 

12 that it made in its earlier safety evaluation, that the plant 

13 could operate in conformance with the Comnission's rules and 

14 regulations.  

Is This brings us to today's questions raised by the 

16 Board and the staff's testimony in this case. Specifically, 

17 the Board questions on financial ability, emergency and indus

1f trial security plans and quality assurance are in fact areas 

19 which the staff itself originally reviewed in some detail, 

20 and was concerned about. The staff today will present two 

21 panels to address the Board's questions: 

22 The firstppanel will include Mr. Aycock and Mr.  

23 Vassalo who are the project manager and branch chiefs. They 

24 will sponsor the safety evaluation into evidence. In addition, 

25 the. staff will present Tim Jackson, Carl Stepp and Seth
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'Coplan on this'panel, who were the sponsors on the Appendicbs 

to the Safety Evaluation dealing with safety and seismicity.
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3-3-3 1 The staff's second panel, dealing with Mr.  

2 Heishman, Mr. Fasano, and Mr. Glascock, who are inspectors 

3 from Region I of the Division of Enforcement, which was 

4 formerly Regulatory Operations.  

5 In addition, the Staff will offer into evidence 

6 the inspection reports for Unit 3 facility covering the 

7 entire period of construction and preoperational and opera

8 tional testing for this facility.  

9 Finally, I would like to address briefly the 

10 quality assurance itself and the testimony the Staff will 

11 give0 

12 As you may be aware, Appendix B was applicable 

13 to this plant only after construction had started.  

14 Consequently, there were a number of major items, major 

15 change that had to be made in the quality assurance construc

16 tion program. These are all documented in the inspection 

17 reports which were offered into evidence.  

The change caused by Appendix B were 

19 reflected in the increased inspections conducted at the 

20 site, which totaled 70 over the approximately six years 

21 of construction up to this point, including 16 in 1973, 

22 and 27 in 1974.  

23 These increased inspections over the past year 

24 also indicate a large number of preoperational testing 

25 inspections which have been going on and are still going on

I M
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I at the site.  

2 The quality assurance testimony specifically 

3 will address the follavying: 

4 In regard to the welding question raised by the 

5 Board, the quality assurance testimony indicates there 

.6 were 14 violations of nuclear regulatory commission require

7 ments which have virtually all been resolved to the 

8 satisfaction of inspection and enforcement.  

9 in addition, there were 21 outstanding items 

10 which, while not violations in themselves, were items that 

11 needed additional checking and inspection by our inspectors.  

12 And these have all been resolved.  

13 Next, the Staff's testimony discussed the pre

14 operational testing and operational testing program. This 

15 program has three functions: 

16 First, to determine if the facility is adequately 

17 tested to demonstrate it is ready for operation.  

is Secondly, to determine if the operational 

19 programs have been implemented and are implemented properly, 

20 and 

21 Thirdly, to assure that the plant personnel are 

22 prepared to safely start up, test, and oparate the plant.  

23 12 general areas are reviewed in the preoperational 

24 testing inspection, including fuel loading, initial 

25 criticality, implementation of procedures, security plans,

271
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I and waste disposal systems.  

2 As the Staff's testimony indicates, not all these 

3 tests have been completed at this time; however, upon the 

4 satisfactory completion of these tests, the inspection and 

5 enforcement division at that time will issue a statement 

6 to the Licensing Division of the Regulatory Staff indicating 

7 that an operating license can be issued, and that these 

8 tests have been completed.  

9 In summary, then, the Staff has conducted an 

10 extensive review of this application, and in particular 

11 within the past few years with specific emphasis on questions 

12 of seismology, financial qualifications of the company, 

and questions of quality assurance for both construction and 

14 operation, and upon satisfactory completion of the pre

15 operational testing and its determination of conformance 

16 with the final acceptance criteria for the emergency core 

cooling system, the Staff can recommend that te operating 17 
license be granted to Consolidated Edison in this proceeding.  

19 Thank you.  

CHAIRMAN JENSCH: Before you sit down, counsel, 

21 let me ask you this: 

We have been talking about Indian Point 2 and Indian 

Point 3. While they are wholly separate proceedings and 23 

separate construction and separate operation, do you recall, 

when was Indian Point No. 2 authorized for operation, do you 25
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recall generally? Perhaps Mr. Cahill will recall.
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3-4 1 MR. CAHILL: Our recollection is that fuel loading 

01 2 was authorized in October, 171..  

3 CHAIRMAN JENSCH: Aid Indian Point 2 has operated 

0 4 for several periods since that time, is that correct? 

5 MR. CAHILL: Well, 7s actual commercial opera

6 tion at full load started about a year ago, that was steady 

7 operation. It has run since then continuously as a major 
Q.ON F- .a 

8 part of the farnaae %d- system, 

9 It started its initial operations in May, 1973, 

10 which was when it went critical and started into operation.  

11 CHAIPMAN JENSCH: 1Mr. Grainey, are you able to 

12 say, and perhaps you are not, not being an engineer, it 

13 may not give you many specifications, but is there a sub

14 stantial similarity between Indian Points 2 and 3? 

15 MR. GRAINEY: There are a number of similarities 

16 and outr witnesses can address this in detail.  

17 CHAIRMAN JENSCH: And in your view, I suppose 

18 your rospective people can gpeak more definitely to this 

19 matter. But there is inspection work and follow-up on Indian 

20 Point 2 as well as the inspection work that is done during 

21 the construction of Indian Point 3, is that correct? 

22 MR. GRAINEY: Yes, sir.  

23 CHAIRA4AN JENSCH: And this period which Mr.  

24 Cahill of Consolidated Edison has referred has been under 

25 review, and the Nuclear Regulatory Commission does, as the
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I Atomic Energy Commission did, continually review operating 

2 facilities even though an operating license has been granted, 

3 is that correct? 

@ 4 MR. GRAINEY: Yes, sir.  

5 And, of course, the inspectors are out there inspect.  

6 ;.ing after operation begins and they are the same inspectors, 

7 generally and there is some feedback and review on at 

8 Indian Point 3 that can be improved based on Indian Point 2.  

9 CHAI MAN JENSCH: Is Consolidated Edison Company 

10 obligated to send to the Nuclear .Regulatory Commission reports 

11 of the operation, for instance, of Indian Point 2, so that 

12 there is a record information concerning the progress of 

13 operations and continuity of operations of Indian Point 2? 

14 MR. GRAINEY: Yes, sir.  

15 CHAIRMAN JENSCH: And that would be proposed like

16 wise for Indian Point 3 if it is authorized to operate, is that 

17 correct? 

18 MR. GRAINEY: Yes, sir.  

19 CHAIRMAN JENSCH: And it is your understanding that 

20 with the completion of the testing and the approval of the 

21 inspectors and the rirector of Regulation of the Nuclear 

22 Regulatory Commission it would be your recommendation, as it 

23 -'-was of the regulatory staff, for Indian Voint No. 2, that if 

0 24 the Indian point No. 3 testing proved satisfactory, that 

5 Indian Point 3 can satsifactorily operate without endangering



276 

kl 8 the health or safety of the public, is that correct? 

2 MR. GRAINEY: Yes, sir.  

3 CHAIRMAN JENSCH: Very well.  

4 Another gentleman for the staff. is Mr. Gallo, the 

5 Chief Hearing Counsel going to speak to the environmental 

6 matters now or is Mr. Gray going to speak? 

7 MR. GALLO: I can speak to that matter now, Mr.  

8 Chairman.  

9 I thAink that Mr. Voigt has covered some of the 

same ground that I might cover with 
respect to the stipula 

tion. I think I would like to address myself, Mr. Chairman, 

to some of the reasons why the staff feels that 
the stipula

tion is indeed in the public interest.  

14 The Chairman mentioned that the environmental 

issues were hotly contested for Indian Point 2o At stake 15 

16 were the question of the impact of operation of 
Indian Point 2 

on the fish ia the Hudson River and particularly the striped 17 

bass.  
18 

At issue was whether or not Indian Point 2 needed 19 

a closed cycle cooling system as opposed to a once-through 

cooling system.  

22 CHAIRMAW JENSCH: What do you mean by a closed 

23 cycle system? 

24 MR. GALLO: Well, Mr. Chairman, on an open cycle 

251 system, the water flows through the plant and is used for
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ki14 k cooling purposes for the reactor.  

2 It picks up heat in the process and it is dis

3 charged directly into the river, whereas the closed cycle 

4 cooling system, the water instead of being discharged into 

5 the river is recycled and through a mechanism like a cooling 

6 tower or a cooling pond or spray pond. This allows the water 

to cool somewhat and is recycled through the plant and used 

8 for cooling purposes again.  

9 CHAIRMAN JENSCH: In other words, the water wotldnit 

to go back to the Hudson River until it had been cooled to the 

11 degree permitted by the regulation, is that correct? 

12 MR. GALLO: I think that is generally correct.  

13 It is in accordance with the regulations as well as the 

14 technical specifications to the operating license, which sets 

15 up a -very detailed regime for operation which the applicant 

must comply with.  

17 CHAIRMAN JENSCH: Thank you.  

Excuse me for interruptinag in the case.  

19 . GALLO: Certainly.  

20 As I mentioned, it was a heavily contested issue 

21 which ultimately was decided by the Atomic Safety & Licensing 

Board and reviewed both by the Appeal Board and the Commission.  

2It was determined that indeed a closed cycle system 

should be installed within a certain time schedule, subject, 

of course, to the right of the applicant to make application 
25
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at any time deemed appropriate to try to demonstrate to the 

regulatory staff that the closed cycle system wasn't needed.  

With that background we then moved to Indian 

Point 3, which in some ways is a duplicate of Indian Point 2.  

The same question is involved with respect to the cooling 

system.  

The parties, therefore, are well aware of what the 

issues were. They were abla, then with the background of 

Indian Point 2 to sit down and discuss the issues calmly.  

I could say that the stipulation was based on 

.the continuing and growing of new wealth of information t.ith 

respect to the Hudson River. All the parties are awrare of 

this.  

I think it is pretty clear -that I am able to say 

that,when the parties agreed to the stipulation, it was indeed 

a well informed assent. The parties, of course -- I keep 

mentioning the parties. The parties are the regulatory staff 

for the Commission, the Consolidated Edison Company, the State 

of New York, as represented by the Attorney General's Office, 

and the Atomic Energy Counsel, and the Hudson River Fishermen 

and Save our Stripers, the intervsn==: in this case.  

I believe it would be fair to say that it was 

thought by the parties that we had learned a nunmer of things 

in the Indian 2 proceeding and it wasn't really nevessary that 

we litigate them at this time.
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I The regulatory staff's independent assessment of 

2 the environmental effects of the-operation of Indian Point 3 

3 was thoroguhly analyzed and is contained in this rather 

4 thick document.  

5 CHAIRMAN JENSCH: What is that document? 

6 MR. GALLO: This docuiment is entitled Final 

7 Environmental Statement related to Operation of Indian 

8 Point Nuclear Generating Plant Unit No. 3, and it contains 

9 an environmental assessment of all facets of Indian Point 3.  

to It concludes with respect to the cooling tower 

11 question that indeed -- I said "cooling tower." I should 

12 say closed cycle.  

13 The question vis-a-vis the open cycle question 

14 and concludes indeed that Indian Point 3 should be like Indian 

i8 2 and operate on a closed cycle basis, thereby eliminating 

16 the amount of hot water discharge into the Hudson River.  

17 Recognizing that this was the staff's -position 

18 all along, the Hudson River Fishermen and the Save our 

19 STripers also felt that their position remained the same, 

20 that indeed for the protection of the Hudson River it was 

21 necessary to have a closed cycle system.  

22 The applicant, on the other hand, felt that it was 

23 not essential to the operation of Indian Point 3 that it be 

24 the closed cycle system, nonetheless it was willing to agree 

23 that along the lines of the agreement, not the agreement,'--
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k17 I but the decision at Indian Point 2 that-we could follow the 

2 same theme.  
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4-2 1 The applicant has felt all along that its 

2 research program, which is ongoing., will eventually demon

3 strate that a closed cycle system isn't necessary, 

4 The stipulation also provides for a construction 

5 schedule for a closed cycle system° That construction 

6 schedule provided in the stipulation is generally the same 

7 one as the Staff itself determined would be fair and 

8 reasonable, and is contained in Appendix G to the Final 

9 Environmental Statement.  

10 So basically the stipulation follows the scheme 

and the lines of the Indian. Point 2 decision, a decision 

12 which was thoroughly contested, thoroughly aired on the 

13 public record, and we think for those reasons it is indeed 

14' in the public interest.  

15 Looking ahead, how would a hotly-contested issue 

16 on the same question be concluded with respect to Indian 

17 Point 3? 

On behalf of the Staff, we feel that the result 

19 would be somewhat the same, therefore the stipulation in 

20 effect was, I think, a great boon, because the Indian Point 

21 2 proceeding lasted for many weeks, 20,000 pages or more 

22, of hearing record.  

23 We believe that in our discussions which have 

24 been ensuing since last May, we have been able to effectively 

25 accomplish the same thing without the need for reproducing
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I that kind of record.  

2 'he record will be more than adequate, but will 

3 save a lot of time in the process. A lengthy hearing 

4 process will not be necessary.  

5 Mr. Chairman, these are some of the wasons the 

6 Staff feels indeed it is in the public interest.  

7 We think that the stipulation as it is drafted 

8 is a.fair compromise for all of the interests of the parties 

9 and.the greater interest of the public generally.  

10 Thank you.  

I I CHAIRMAN JENSCH: Thank you0 sir.  

12 Is that Final Environmental Statement made 

13 available to the public? 

14 MR. GALLO: Yes, Mr. Chairman, it is available to 

15 the public. Indeed it is in the Public Document Room, both 

16 in Washington and the local Public Document Room.  

17 Copies can be obtained by writing to the Project 

18 Manager, and indeed we have copies right here; if anybody 

19 wants one, they can simply come up at the recess and we will 

20 be glad to give it out.  

21 X might also say that I have an extra copy of 

22 the stipulation, and if someone wants a copy, we will attempt 

23 to make Xeroxes of it and furnish it to the people.  

24 CHAIRMAN JENSCH: Well, I think if any member 

25 1of the public here or anybody would like to have a copy of



ar-3

1 either the Final Environmental Statement or the stipulation 

2 that they may address the STaff at a recess and see if 

3 copies can't be made available.  

4 The Public Document Room, as I understand it -

5 I don't know whether the Nuclear Regulatory Commission has 

6 a representative of their public information section here, 

7 but I understand the Public Document Room for this area is 

8 right here at the Henry Hudson School, and the Final 

9 Environmental Statement is there. It is a two-volume 

10 presentationt is that correct? 

11 MR. GALLO; That's correct, Mr. Chairman, and I 

12 have been reminded that indeed the stipulation itself is 

13 umbodied in the Final Environmental Statement, so that 

14 by getting a copy of the document itself, you will get not 

15 only the independent assessment of the Staff, but the 

16 stipulation, too.  

4-3 17 CHAIRMAN JENSCH: Very well. Thank you.  

18 Was Mr. Gray going to speak to some matter? 

19 MR. GALLO: I believe that that concludes the 

20 opening statement presentation for the Staff.  

21 CHAIRMAN JE14SCH: Very well.  

22 MR. VOIGT: Mr. Chairman? 

23 CHAIRMAN JENSCH; Yes? 

24 MR. VOIGT: For the benefit of the public, I 

25 just want to point out that the local Public Document Room

283
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is in the library, which is directly across the main road 

2 from this building.  

3 CHAIRMAN JENSCH: Across the road? 

MR. VOIGT: Across the highway.  

5 CHAIRMAN JENSCH: Across the highway? 

6 MR. VOIGT: Yes.  

7 CHAIRMAN JENSCH; I thought it was in this buildincy.  

8 Excuse me.  

9 Is there a statement by the New York Atomic 

10 Energy Council? 

11 MR. CLEMETE: Mr. Chairman-

12 CHAIRMAN JENSCH: Could you stand up, sir, and 

13 perhaps speak as Mr. Gallo did, so that the people can hear 

14 you perhaps a little better? 

15 MR. CLEMENTE: Mr. Gallo accurately described 

16 the controversy which was litigated in the Indian Point 2 

17 proceeding, and which prior to the stipulation amongst 

is the parties here was scheduled to be relitigated here.  

19 We have received your letter to Angus MacBeth 

20 of March 28. We understood the Board to take statements 

21- on the issue of why the stipulation is in the public interest 

22 tomorrow, and we will be prepared to present such a statement.  

23 CHAIRMAN JENSCH: It may be done tomorrow if you 

24 aren't ready.  

25 Really, we made that suggestion that we go on

ar4
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I so that there would be no gap in this proceeding, when we 

2 conclude the safety matters, we ought to go right into 

3 the environmental matters, if we do have time today, but 

4 we will expect we will be here tomorrow, so your statement 

5 may be presented tomorrow0 

6 I may say, by interruption, if I may, the Board 

7 has been trying to contemplate the length of time that 

8 this session may entail, but we would hope that we could 

9 recess this afternoon at 3:30 or 4:00, and if it isn't an 

10 inconvenience to the Applicant, the Board would like to have 

11 a general view of Indian Point No. 3, which will g, ve us a 

12 little better understanding of some of the matters that we 

13 will be hearing in reference to the environmental concern.  

14 Dr. Daiber has not seen the Indian Point No. 3 

15 facility, and there are certain mechanical devices in 

16 reference to environmental concern that he would like to view.  

17 The Board will not undertake a visit unless the 

;8 opportunity is present for representatives of all parties, 

19 namely the Hudson Piver Fishermen's Association, the 

20 Save our Stripers, the New York Atomic Energy Council, 

21 and the Regulatory Staff.  

22 We will not engage in any conversation with 

23 representatives of the Applicant except for identification 

24 of what the facilities represent and their location.  

25 All parties are encouraged to have representatives

ar5
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1 present if such an arrangement can be made with the 

2 Applicant, and to participate in any discussions by way 

3 of identifying the facilities to which our attention may be 

4 directed.  

5 Perhaps the Applicant can consider the matter 

6 and indicate later to us such a viewing can be had by the 

7 Board this afternoon.  

8 MR. VOIGT: We will start checking on that right 

9 now, Mr. Chairman.  

10 CHAIRMAN JENSCH: Thank you, sir.  

11 Is there any representative of the Attorney Genyral 

12 of the State of New York. here? Apparently he has not yet 

13 arrived. Perhaps we can have a statement on behalf of 

14 the Hudson River Fishermen's Association and Save our 

i5 Stripers.  

16 MR. MAC BETH: Mr. Chairman and members of the 

17 Board: 

18 The Indian Point 2 proceeding was a very lengthy 

19 one, and that dealt with highly complex environmental matters., 

20 The basic problem that the Hudson River 

21 Fishermen's Association addressed itself to in that proceeding 

22 was the problem of the entrainment and impingement of the 

23 product of the Hudson River at the plant.  

24 Entrainment, of course, is the process by which 

25 the small organisms are drawn through the plant in its

at6
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I condensor system, pass through the various kinds of 
2 mechanical abrasion, receive heat shock in the condensor 

3 system, occasional shots of biocide, pass to the pressure 

4 changes and then go out into the river again.  

5 Impingement, of course, is the process by which 

6 the fish and other organisms are 'drawn up against the screenz, 

7 at the plant. In other words, it is the contention of the 

8 fishermen in our proceeding that particularly with regard 

9 to the striped bass, fish of great commercial and sports 

10 importance, that a very large percentage of the annual 

11 production of striped bass in the Hudson River would kill 

12 through impingement and entrainment at the Indilan Point 2 

13 site.  

14 We took the position that something on the order 

15 of 25 to 35 or 40 percent of the annual production of the 

16 river would be killed at Indian Point plant, and that 

17 annual production in the Hudson supported a very extensive 

18 sports and commercial fishery along the Atlantic Coast, 

19 particularly along the shore of .Long Island, both south 

20 shore of Long island and Long Island Sound, and along the 

21 coast of New Jersey and then north through waters of New 

22 England, Connecticut, Rhode Island, Masschusetts, New 

23 Hampshire.  

24 it is difficult to put any precise percentage 

25 numbers on what percentage of the fish in that area came
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I the Hudson, but certainly in the area along ConInecticut, 

2 New York, and New Jersey, the Fishermen took the position 

3 it was a large percentage, probably something in the 

4 region of 80 percent, and a lesseer unknown percent along 

5 the shores of New England.  
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4-4 1 These fish, in turn support very important recreacio 

2 al and commercial interests. The iinal ,nvironmental Impact 

3 Str.tement for Indian Point 3 indicates something on the order: 

4 of 450,000 sports fishermen are dependent to some extent on 

5 the Hudson stock of striped bass, so we are talking about 

6 interests involving a very large number of people indeed.  

7 The effect of the plant on other species of fish 

8 was also of importance, but very difficult to pin down in 

9 quantitative terms, simply because there was not a great deal 

10 of data avilable on it.  

11 The measures that the fishermen argued for were 

12 to have a closed cycle cooling system installed at the plant.  

13 In other words, the water and with the organisms in the river 

14 would not be drawn through the plant, but rather a certain 

15 amount of water would essentially be cycled again and again 

16 to cool the plant and it would not be necessary to constantly 

17 withdraw water from the Hudson.  

18 There was not a great deal of data particularly 

19 onthis site at this time as to what the effect of having a 

20 cooling tower, either mechanical draft or natural draft at 'the 

21 site would be.  

22 The fishermen argued from evidence elsewhere that 

23 there would not be any major effect in the immediate vicinity 

4 if a natural draft cooling tower was put in. It would be 

25 large and it would be visible. There is no question of that.
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19 1 But from fogging and saline drifts the noise would be very 

2 insignificant. Since that time, Consolidated Edison has 

3 carried out an analysis of the effect of the impact of the 

4 cooling towers and the staff of the Nuclear Regulatory Cornm

5 mission has also carried out such an analysis which is in the 

6 Final Environmental' Impact Statement, and I think that both 

7 of those statements essentially confirm the position that 

8 the fishermen took in the Indian Point proceeding.  

9 I believe the staff came to the conclusion that 

10 a natural draft tower would add only approximately four hours 

11 of fog per year, and obviously an insignificant amount, and 

12 the staff concluded on the question of saline drift that 

13 there would be virtually no damage at all to any vegetation 

14 in the area from the operation of a natural draft tower, and 

15 that condensate, some slight damage in a small area if there 

16 was a long period without rain.  

17 There was discussion, for instance, with 30 

18 consecutive .days without rain, low flow on the Hudson, and 

19 apparently there are not historical data indicating that a 

20 period that long has ever actually come to pass.  

21 A 27-day period was the longest identified, but 

22 in a slightly more realistic discussion, 14 consecutive 

23 days, and there was an indication of potential injury to a 

24 few species of vegetation in a small area.  

25 I think the total area is sonething like 3.2 square
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kilometers, and for all three kinds of vegetation really was 

a very small area to talk about.  

On noise, there was the conclusion that there 

4 
would be some slight noise from a natural draft tower, but 

not a great deal. The present noise from the cars along 
6 the property line has faded the noise from the natural draft 

7 tower. There seems to be an assumption by both the staff 

and the applicant that it would have a major impact.  

The fishermen and the Save our Stripers are 

0 presenting testimony which witness will be here tomorrow, 

11 indicating -that there is a good argmnent that the impact on 

12 property is great as a ssumed by the other parties.  

13 Essentially what we have then is a situation which 

14 we have had a very long, complex hearing at Indian Point 2 

on these major, environmental issues, and which the conclusion 

was., the closed cycle cooling system had to be installed 

t7 at the plant.  

18 Since that decision came down from the Appeals 

79 Board a year ago, two things have been going forward. One 

20 has been the searching, reanalysis that the staff and the 

21 NRC has undertaken in the iinal Environmental Statement for 

22 Indian Point 3, that is indicated from the Appeals Boardo 

23 and I think it has been carried out and carried out very well.  

1 find the Final Impact Statement a very impressive 

document, it at'enpts obviously to address all the major
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21 
I issues very thoroughly and very carefully.  

2 There are obviously parts of it which we do not 

3 entirely agree with, but I think there is no question that 

4 the staff has made a very real and very thorough effort to 

5 deal with the Appeals Board, to look at this site and the 

6 impact of these plants carefully again with no prejudgment.  

7 I think the staff has done thift and it has come 

8 to essentially the same result, that it did at Indian Point 2, 

9 and the one that the fishermen think is correct,.that a 

10 closed cycle cooling system is necessary at this plant in 

t1 order to protect the Hudson River and its bioda, a ad the 

12 fishermen are dependent upon .  

13 At the same time, Con Edison has been carrying 

14 out research on the river through a niuber of different 

t5 consultants, and theie are pieces of final reports on that 

16 research. I think, that generally a number of them tend to 

17 confirm the position that the fishermen took at Indian Point 2, 

18 and the beginning of the Indian Point 3 proceeding.  
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It's certainly the Fishermen's belief that as 

2 
it continues, it will continue to demonstrate the kind of 
effect that this will have on the rivor.  

4 
in that situation, the question, of course, is 

5 whether or not the whole issue should be relitigated 
6 at that time before this Board, and the Fishermen came 

7 to the conclusion that that would not in the end be in the 

public interest, if reasonable compromise betmeen the parties 

was possible. Ad negotiations were undertaken, and the 

10 stipulation is included in the Final Environmental Statement.  

11 Essentially the stipulation requires that a 

closed cycle cooling system be installed at Indian Point, 

13 and it gives the company the opportunity to com back some 

14 time in the future to the Nuclear Regulatory Commission and 

15 on the basis of its research, if it believes it is warranted, 

16 attmpt to show to the Commission that a closed cycle 

17 cooling system is not needed at the plant, because either 

Ito the river spioda will not be injured, or it can be protected 

19 through some other means.  

20 This is, of course, an agreement and stipulation, 

21 and essentially follows a pattern of the Indian Point 2 

22 decision. It seems to m a reasonable one, and a wise one.  

23 It achieves for the Fisherman and Save our Stripars the 

24 basic redial measure we feel is important, that there 

25 be a closed cycle cooling system.
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I It also gives Consolidated. ,Edison the opportunity 

2 to show at a later date that that system is not needed.  

3 We think that Con Edison will not be able to make that 

4 showing, but ue certainly feel they should have the oppor

5 tunity.  

6 At the same time, it's been known that Con Ed 

7 may sell the plant, so as part of the stipulation, any 

8 future owner and operator of the plant is also bound to the 

9 terms of the stipulation. That is obviously a matter of 

10 great importance to the Fishermen, as it really is to all 

I' the parties, to know that this stipulation will hold up 

12 whether or not Con Edison continues to own and operate the 

13 plant in the future.  

14 On the basis of this essential compromise, I 

15 think very reasonable compromise, the Fisherman ca me to the 

16 conclusion that not litigating the issue again would be in 

17 the public intexest; that the issues have been fully explored, 

18 and the two members of this Board know them extremely well, 

19 and most of the .parties to the proceeding evidence knowr 

.0 them extremely well, and that little would be gained by 

21 rehearing them all a second time, Especially since it 

22 seems likely that a final decision somewhat along the lines 

23 of the stipulation is probably what would emerge at the 

2 end process of litigation.  

For that reason, the Fisherman have signed the

at2
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I stipulation, and they urge this Board to approve it, and 
/ 

2 send it to the Appeals Board for their approval.  

3 I have with me today and can, offer the Board at 

4 any appropriate time memorandum on behalf of the Fishermen's 

5 Association, and Save our Stripers. It is in support of 

6 the stipulation and it simply makes in somewhat .greater 

7 length, many of the arguments I have gone over now, and is 

8 also an authorization from the Hudson Wtvar Fishermen's 

9 Association and Save our Striperso to the counsel to enter 

10 into the stipulation so there will be no question at all 

11 that the stipulation has been properly entered into on the 

12 authorization of those two organizations.  

13 Thank you very much.  

14 CHAIRMAN JENSCfl- May I inquire, I think one of 

15 the things that must be of interest to people generally 

16 is the time schedule, if you could speak to that. Speaking 

17 as a "layman, and not technically aware of many of these 

)8 complex life cycles that go on in the Hudson River, and the 

19 entrainment and impingement problems that can affect the 

20 fish.  

21 I think that one of the things that perhaps is 

22 of interest and concern, perhaps to people generally, is 

0 23' why that you, the Fishermen, believe the cooling towers or 

24 closed cycle systems should be installed, and not postponed 

25 to such a time in the future. Now I infer that you are
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I signing the stipulation and agreeing to a certain time 
2 schedule for construction of cooling towrs or some other 

3 core cycle system, that you agree that the Hudson River 

is a very complex mechanism, if I may use that ter., and 

5 there is a great deal to be learned and it is in the interest 

6 of the public that frther studies be carried out in great 

7 detail.  

8 Let me ask you, are you being informed of the 

9 studies that are nowT going on and are you receiving reports 

as t1e reports are prepared of these matters and the data? 
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5-2 1 MR. MACBETH: Yes, we are receiving the reports.  

2. As I stated in papers submitted to the Board last wee., I 

3 think it would be wise in technical specifications to require 

0 4 that the data be furnished, the raw data, as early as 

5 possible. We do have it now, but generally we wait until 

6 the report from the consultants is prepared and then ask for 

7 the data which lies behind it and that, I think, is a process 

8 that essentially slows down the work that the other parties, 

9 other than the applicant, carry out. So that is one improve

10 ment that I thlxnk would be a wise one. But the Company 

)I certainly has been forwarding to the Fishermen's Association 

12 and Save Our Stripers, copies of the reports as they come 

13 out from the consultants.  

14 CHAIRMAN JENSCH: I take it one of your considera

15 tions for the stipulation that you are much interested in is 

16 finding out just what goes on in the Hudson River and what 

17 is likely to go on as any other person or party would be.  

18 And if applicant is willing to take the burden of attempting 

19 to prove that the cooling towers or the closed cycle system 

20 is not necessary, that they should have the opportunity' to 

21 develop all of the data they can to support that position, 

22 is that correct? 

23 MR. MACBETH: Mr. Chairman, I should say to start 

24 with, it is the fishermen's position and Save Our Stripers 

25 position that there is presently enough information available 
I I
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23 1 so that one can reach the conclusion that closed cycle 

2 systems are necessary. That was the position we took at 

3 Indian Point No. 2, and that was the position upheld by the 

4 Licensing Board and Appeals Board, so that when one talks 

5 about the research, I %iant to emphasize very, very strn6:4Y 

6 that we think that a great deal of knowledge is presently 

7 available, and enough of it available to make the decision, 

8 After all, it's now ten years since the Second 

9 Circuit Court of Appeals ordered the Federal Power Commission 

10 to look at the entire Hudson fishery question before issuing 

11 a license for the Storm King plant at Cornwall, so the 

12 amount of information we have simply from ConEd and the 

13 utilities alone, essentially ten years of work on the Hudson 

14 River, which is unlike other parts of the coutry, but we 

i5 do know a great deal about it.  

16 Of course, one is interested in ad much :as one 

t7 can learn, so if ConEd wishes to undertake the research pro

18 gram, although we don't think it's necessary for decision, 

19 we certainly have no objection to it. We think there are 

20 some weaknesses in the program, and we have real doubts if 

21 it will be able to prove anything ConEd wants it to prove.  

22 But we certainly have no objection to ConEd condricting the 

23 research on the river.  

24 There are a number of plants on the river, so 

25 havIng knowledge of that Indian Point in context of the other
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ones is very important.  

2 CHAIRMAN JENSCH: Let me ask, I don't know whether 

3 you were present, but I think some representative from your 

0 organization was present when the Atomic Safety & Licensing 

5 Board went through the laboratory, I think it was, the ConEd 

6 setup for the Indian Point 2 proceeding, and as I recall the 

7 regulatory staff was present, and I think the applicant and 

8 the New York State Atomic Energy Counil had merers present 

9 and we went through, as I recall, one or two buildings in whiclj 

10 there were tanks of water filled with flowing water and there 

11 were laboratory assistants slicing up, I think, amoeba or some 

12 small collections from the rivers.  

13 Is there any other laboratory of that detail in 

14 operation, doing that kind of research on the Hudson River, 

15 do you know? 

16 MR. MCBETH: Well, the utilities have three or 

17 four major conculstants, so far as I know, New York University

18 well, it used to be Lloyd Matuskey, it's now Lloyd Matuskey & 

19 Sk~iler, I believe, as well as Texas Instruments, as well as 

20 personnel on the staffs of the utilities themael-is. So 

21 that work is going forward, it's my underst.,inding, at the 

22 Cornwall site, at Indian Point and certainly work in connec

23 tion with the plant at Bowling,. Rosetovn, DanskammekW and L6vett 

I am 
24 /not wyself familiar with the exact setup of the labs at those 

25 site, but there certainly is research going on at all of the
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1sites.  

2 The total program on the utilities on the Hudson 

3 is one of the largest in the country, it runs in the range 

4 of $3 million to $5 million a year, and that is a very 

5 subs.-antial amount of money being put in, The amount being 

6 expended far outmasses what the intervening groups can bring 

7 to bear, and probably outweighs what the government itself 

8 brings to bear in individual proceedings.  

9 CHAIRMAN JENSCH: Do your representatives have 

10 an opportunity to go to the labotatory and talk with the 

11 technicians there concerning the work, or for explanation? 

12 For instance, you say the raw data, and by raw data you mean 

13 the original recordings by the technicians concerning their 

14 discoveries when they carry on this laboratory work and 

15 from which data these reports are prepared. Do you have 

16 an opportunity to talk with the technicians about that kind 

17 of raw data? 

18 MR. MACBETH: The compawy has made people available 

19 from time to time, and there have been such consultations.  

20 I think there has been good relations between the company and 

21 the Fishermen's Assocaition on that issue.  

22 By raw data, what- I mean obviously is tows in the 

23 river pulled by the boats, recordings made at the rate of 

2 speed the tow was made,how much water passes through and 

25 1what kind of organisms are likely to be found, and itf-s having
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1 access to that kind of tabulation that is important because 

2 it's from that analysis that one builds tip what is happening 

3 in the river anid what the buildup will be in the river.  
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5-3 CHAIRMAN JENSCH: I have forgotten specifically, 

2 but does the stipulation provide there would be a continuance 

3 of that kind of contact between the Hudson River Fishene.ns 

4 Association and the laboratories? 

5 MR. MAC BETH: It provides that all communications 

6 of the parties will be served on the other parties so that 

7 evex~rone will know what everyone else is doing.  

8 It doesn't require that there will be a ccntinuing 

9 communication of this kind, but outside of the stipulation 

10 there have been discussions, and it's my understanding that 

! I the parties have agreed they will continue to talk to one 

12 another and there will be a free exchange of infornation° 

13 And I have no reason to doubt that will not 

14 happen.  

15 CHAIRMAN JENSCH: As I recal.l the Indian Point 2 

16 proceeding, there was some sort of, if I used -the term 

17 correctly, a coordinating comnittee dealing with Hudson 

18 River matters involving perhaps persons who aren't parties 

19" in this proceeding. Are you a member of that type of 

20 committee? 

21 MR. MAC BETH: There are two committees, and I 

22 am not sure which you are referring to. Perhaps I describe 

23 them, we will know. It is my imderstanding there is an 

24 interutility coordinating committee, by which the utilities 

251 coordinate their research program on the river. We are not a

302
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1 member of that, that is a utility conmittee.  

2 There is, in addition -- this is a third one I 

3 didn't think of, a Fisheries Advisory Board that gives same 

4 advice to Con Edison. The Fishermen have been invited in 

5 the past to meetings of that board where reports of Con 

6 Edison's consultants are made available, so we have been 

7 recipients of the kind ofinformation that goes to the 

8 fish advisory board and have been able to spezuko 

9 There is also, or was at the time of the Indian 

10 Point 2 proceeding, a Hudson River policy committee which 

11 was made up of members from the Department of Environmental 

12 Conservation here In New York, one from the equivalent in 

13 New Jersey, I believe the Department of Environmental 

14 Protection there, and a representative from the Department of 

15 Interior, and one from the National Fisheries Service out 

16 of the Department of Commerce. That has now been replaced 

17 by Hudson River Fishery and Wildlife Management Cooperative, 

18 which essentially has the same parties in it.  

19 1 must confess I find it very difficult to 

20 understand exactly what the management cooperative does.  

21 It has a very broad mandate to look at the environmental 

22 impact of one sort or anothier.  

23 At the same time, the chairman of the cooperative 

24 stated in a letter to the Federal Power Commission last 

25 summer at the time the Power Conission had wade the

ar2
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I 
coop rative party to the Storm King proceeding last fall, 

that the cooperative did not take positions on specific issue.,, 
3 

and further that it declined to become a party to the 
4 

Storm King proceeding.  
5 

1 It did, I think, in the end make a short appearanco 

there. But t's a very odd situation to have a management 
7 

cooperativa which, while it takes a broad view of tiings, 
8 

doesn't take any poslition en specific issues which a specific 
9 issue on something like as big as the Storm King Plant, and 

10 I assume that would be true for Indian Point 2.  
11 So it's very hard to come away with a feeling that 

12 the cooperative is a very effective form of government, 

13 frankly. I don't like to -be harsh on government agencies, 

14 but I am left with the sense that not too much comes out of 

the cooperative.  

16 CHAIRMAN JENSCH: Wa I, to summarize, then, 

17 it's that middle group to which you referred where yor 

18 have the opportunity of access to data developed on the 

19 Hudson River, and you have been invited and do attend. and 

20. have spoken at several of those meetings, is that 

21 correct? 

2HR. MAC BETH: Correct.  

CHAIRMAN JENSCH: WeIl, you intend to continue that, 

24 do you, to be apprised of developments of data of this 

25 1nature, is that correct?

ar3
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1 MR. MAAC BETH: We do.  

2 DR. DAIBER: In light of that, are there minutes 

3 kept of these activities, and do you get copies of the 

4 minutes of various groups? 

5 MR. MAC BETH: I don't kno-i whether there are 
6 minutes kept of the interutility coordinating ,committee.  

7 Minutes are kept of the Fish Advisory Board moetings, and 
8 we have been sent copies of those we have attended in the 

Spast.  

10 1 am not sure whether the cooperative keeps 

11 minutes or not. They have, at the time they were the 

12 Hudson River Policy Coumittee, they did refuse to have members 

13 of the public present at their meetings. But we did later.  

14 receive copies of the minutes of the meetings.  

15 I am simply not sure what their present policy 

-16 is on the issue.  

17 DR. DAIBER: Thank you.  

1 MR. GALLO: Mr. Chairman? 

19 CHAIRMAN JENSCH: Mr. Gallo, 

20 MR. GALLO: As X was sitting here listening to Mr.  

21 MacBeth, it occurred to me that one essential element of 

22 the stipulation hadn t been mentioned this raorning" and I 

23 wanted to put that on the record this morning, and that is 

24 simply this: 

25 That should the company make application to the
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Nuclear Regulatory Commission to make a showing that the 

closed cycle cooling is not required, the Commission Staff 

would make a decision, and after that decision, the 

stipulation provides a hearing mechanism whereby the general 

public and parties to the stipulation have a right to a 

public hearing so that whatever the stipulation provides 

in that regard, I believe, will continue to be handled in a 

public forum.  

I wanted to make that point.
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5-4 I CHAIRMAN JENSCH: I think that is very important, 

2 because I think the members of the public are interested in 

3 addition to what-.the parties may have as interest in the 

4 presentation of the consideration of the data, and I think 

5 that is .a worthwhile item to have mentioned.  

6 Well, if you are all able to survive without a 

7 usual mid-morning recess, let us proceed.  

B Is there any other statement? If not, we might 

9 receive a statement by w-ay of limited appearances at this 

10 time.  

ti We did have a request, I believe, from Senator 

12 Gordon. Is he here? 

13 Would you come in and give us your views, and 

14 would you identify yourself and your address? 

15 SENATOR GORDON. Where would you want me to speak 

16 from? 

17 CHAIRMAN JENSCH: If you could just take the 

18 microphone there and speak from there, maybe that would be 

19 all right.  

20 As I recall it, sir, you have not heretogore made 

21 any limit~d appearance statement in any of the Indian Point 

22 proceedings, is that correct? 

23 SENATOR GORDON: That is correct, sir. As a matter 

24 of fact, this is my first appearance before you and I was 

25 interested in the preliminary and opening statements by the
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28 
I Agency -

2 CHAIRMAN JENSCH: Would you give your name, please, 

3 and address? 

0 4 SENATOR GORDON: 1MV name is Senator Bernard G.  

5 Gordon, I reside in Peakskill at 1422 River View. I represent 

6 this area in the State Sentateo 

7 CHAIRMAN JENSCH: Thank you, sir.  

8 SENATOR GORDON: Xnd the greater portion of the 

9 Westchester County area, incidentally.  

10 As I was saying, I was interested in the prelimi

11 nary statement and opening statements, because I think a 

12 number of the people who are here today assume, as a matter 

13 of course, that the safety evaluation program and everything 

14 that goes with it, the building of a new plant and licensing 

15 the plant will be accomplished in duei order by the proper 

16 federal agencies, and yet I think the concern that has grown 

17 in recent weeks and recent months has been, of course, tihe 

18 building of the cooling towers that have been mandated, in 

19 effect, by the NRC.  

20 CHAIRMAN JENSCH: Well, agreed to by the Stipulati6n 

21 also, is that your understanding? 

22 SENATOR GORDON : Yes, agreed to by the stipulation.  

23 And I might address myself for a moment to that stipulation, 

24 because sitting and listening to it, it almost sounds like a 

25 cozy arrangement h4,sbeen arrived at between the people involved
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29 1 the NRC, after they conducted their full investigation, and 

2 my statement will, I hope, belie that impression -

3 C1AIRPMN JENSCH: What do you mean by a cozy 

A statement? Did you hear the statement by the New York State 

5 Atomic Energy Council support the statement, and also the 

6 Hudson River Fishermen's Association? 

7 SENATOR GORDON: Yes. As a matter of fact, it 

8 leads me to believe that this stipulation may be something 

9 that has been agreed to by an agency that I disagree with 

to as far as the state of New York is concerned.  

.11 CHAIRUMA JENSCH: You mean the Hudson River 

12 Fishermen's Association? 

13 SENTATOR GORDON: No, I mean the New York State 

14 Atomic EnergT. Council.  

15 CHAIRMAN JENSCH: Well, address yourself to the 

16 NRC, please.  

17 SEATOR GORDON: I would say that the Stipulation 

18 bothers me because it seems to me that there was a meeting 

19 of the minds that didn't include the point that you originally 

20 made, sir, and that was the public interest and the public 

21 concern and the public welfare and the public safety.  

22 And these are the things that I want to address myself to, 
S23 if I may.  

2 4 CHAIRMAN JENSCH: We are very hapi. to have your 

25 statement here.
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I SENATOR GORDON: I do appreciate the opportunity 

2 to submit this statement to your body, concerning the very 

3 real fears and concerns that the people of the Hudson River 

4 Valley have relating to the planned construction of a hideous 

5 and offensive water cooling tower at the site of the Con 

6 Edison Atomic Plant at Indian Point. I refer not only to 

7 one plant, but I refer to the possibility of two towers.  

8 I want to emphasize 'chat I -= absoft-tely convinced, 

9 sir, -'and members of the Panel, that I am expressing the 

10 opinion and viewpoint of a large majority of the people who 

11 will be grievously and adversely affected by a 71ashington 

12 directive that is going to have a catastrophic impact upon 

13 them regardless of what we have heard here this morning.  

14 And it is my hope that the NRC Commission, even 

15 at their considerable and comfortable distance from the 

16 effects of their own ruling, I hope they are going to be able 

17 to revise their ill-conceived viewpoint toward a more humane 

18 consideration.  

19 CHAIRMN JENSCH: lThat do you mean by "a comfort

20 able distance"? 

21 SENATOR GORDON: I understaiid they live in 

22 Washington. We live here, we are affected adversely on the 

23 scene.  

24 CHAIRMAN JENSCH: You understood that the regula

25 tory staff continues inspections of any nuclear plant in
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I operation? 

2 SENATOR GORDON., Yes, I heard thlat.  

3 It is most disheartening to recognize that the 

I4 Commission is prepared to mandate not only a tower at Plant 

5 No. 2, but also plant No. 3, I can see where Indian Point 

6 can very well become the world's largest towering inferno, 

7 a most dubious distinction.  

8 I would like to direct my remarks to both of 

9 these cooling towers anid the possibility of their being 

to built, because exactly seven years ago I had warned publicly 

11 th.t the continued proliferation of atomic energy plants 

12 at Indian Point must be weighed against the common welfare.  

13 That, apparently, still holds true today.  

14 The Comnmission's license provisions regarding 

is cooling towers are an outrage to the people of the Hudson 

W6 Valley and poses a clear danger to the health, welfare and 

17 livelihood of a quarter of a million or more people in 

I8 Westchesterp Orange, Putnam and Rockland Counties.  
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5-5 1 Construction of these two natural draft 

2 wet cooling towers as proved by thie Commission would un

3 questionably, and this is acknowledge4 ruin the natural 

4 beauty of the Hudson River and Hudson River Valley.  

5 These concrete tawers would be over 560 feet 

6 high, over 300 feet across the top, and they would emit a 

7 plume of saline mist that would rise thousands of feet into 

8 the air and cover an area miles wide, 

9 They would be the tallest structures between 

10 New York City and Albany.  

11 While every subtle attempt has been made to 

12 minimize the other horrible consequences to the Hudson 

13 Valley which would result from construction of these towers, 

14 the NRC report concludes, and I am going to start reading 

15 from various portions of the NRC report and other reports, 

16 and I quote from the report: 

17 "The NRC Staff recognizes there is one impact of 

78 cooling towers that is not ngeligible. This is the visual 

19 insult of the towers themselves and under certain meteorologic¢i 

20 conditions the plumes from the towers." 

21 That is a quote from their report.  

22 Now ."insultO is certainly the proper word for 

23 the order requiring a tower for plant No. 2o But it is 

24 that insult, sir, that too greatly threatens the very 

25 existence of the people affected allowed to go uncorrected,
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1 and that is why I am here today.  

2 Economically, the cost of these trwers will be 

3 added to the treivendous burden already borne by the Con 

4 Ed Customer and Con Ed consumer. $40 million, almost half 

5 a billion dollars, is the estimated total revenue requirement 

6 over the life of the plant for just one of these to.wers.  

7 And this amount will be added to the rate structure of Con 

8 Ed, whose customers are already paying the highest electric 

9 rates in the country.  

10 Now, apart from the obvious esthetic and economic 

11 reasons, human wealth and environmental considerations alone 

12 fully demonstrate the ininuity of constructing such towers.  

13 Never before in the world, to my knowledge, have such towers 

14 been constructed on an inland salt water estuary. 'The 

15. millions of gallons of salt water mist which will be spewed 

16 daily from the top of these towers will kill plant life, 

17 block sunlight, create dangerous ice and fog at certain 

18 time, rust our automobiles, and erode the very structure of 

19 our homes.  

20 And I emphasize these are not Just Idle fears.  

21 The NRC reports themselves say that this smog plume will 

22 create an articial cloud cover blanketing an area having 

3 a radius of more than four miles, a possible diameter of 

p4 eight miles, and a fallout affecting an area mor -than 20 

25 miles wide. The Con Edison environmental .study concluded

ar2
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that this saline mist could increase corrosion activity, 

and they state in their report, I quote again: 

"Metal, concrete, wood, painted and as~ihlted 

surfaces in the vicinity of the cooling tower may all 

present a potential for saline damage." 

Now the NRC study has concluded that these towers 

would do this, and this is fantastic. They have cmcluded 

that the tawers uould drop almost 20 pounds of salt per acre 

each year in some areas, and deposit over eight pounds per 

acre each year an area 10 miles from the towers.  

The impact of this salt drift on plant life alone 

will be devastating.  

Now the NRC Environmental Study also concluded 

that these towers will cause fog, and they go on and also 

state this, and again I quote from the report: 

"When temperatures are sufficiently low, cooling 

tower plumes can cause icing.' 

To these horrors, and I am not certain, sir, 

whether you are familiar with this, but I must point out 

that to these horrors must be added the accumulative effect 

we can expect from construction of two similar towers 

across the river at the Orange and Rockcland-Boline plants 

as required by the Federal Environmental Protection 

Administration ruling just a month ago.  

And incidentally, that construction, when those
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0

towers go up, two more similar towers, if they do go up, 

that is a distance of less than five miles from Indian Point 

itself. So we are going to have a cumulative effect.  

Visual insult, salt deposits, fog, icing, 

corrosion, blockage of sunlight, these environmental 

catastrophes are all indicated as inevitable in the NRC 

report, and yet the report concludes, and I quote: 

'In the judgment of the Staff, the impact is 

acceptable hereas the likely damage to striped bass is not..l 

I can't accept this, nor will the people accept 

such a calloused, indefinite, and absurd conclusion.  

The fact that such conclusion is not based on 

sound information regarding the impact of the product of 

the towers, namely ice and plumes, rests uneasy upon all of 

us who reside in this area, particularly since the NRC 

report determines that, and I pote this again from the 

report: 

"No quantitative method of predicting these 

situations are generally accepted." 

Relative to the killing of plant life, that same 

report points out, and again I quote, and this is documented 

in my report, we pinpoint it right in on the page, and if 

there is any question about it, I can furnish the pages, 

but here is another quote; 

PUnfortunately, the effects of aerial salt

at4
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I impact upon plant species in areas removed from the 

z influence of coastal salt spray have received little study." 

3 Unfortunate indeed. Not for the Commission's 
us 

4 members, but for those of/who live here who will be so 

5 gravely affected.  

6 And incidentally, no consideration was given at 

7 all in the NRC report to the additional salt mist ice, 

8 fog, corrosion from the towers now mandated for across the 

9 river.  

10 in the name of environmental conservation, this 

11 Commission and your NRC report have inadequate studies and 

12 with limited foresight, I'm afraid, seek to condemn the peopl 

13 of this area to live in a smog-shrouded wasteland, and I 

14 intend to do everything I possibly can to prevent this from 

15 happening.  

16 Now if the total isolation of this Commission 

17 from the concerns of the people who live and work in this 

18 area is not yet clear, one final quote from your own Staff 

19 report ends all doubt, and I am going to quote again from 

20 your own report.  

21 'From the analysis of alternative cooling systems, 

22 the Staff believes that additional information of impact of 

23 such systems should be obtained. As predictions of minimal 

24 vegetation damage were based upon calculated drift deposition 

25 rates which have not been verified, the Staff requires that

ar5
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1 upon completion of the construction of the cooling towers, 

2 the Applicant should establish a series of permanent plots 

3 at strategic locations. In the event that major vegetation 

4 damage is observed, it is recommended that appropriate steps 

5 be then taken." 

end 5-6 6 

7 

8 

9 

10 

11 

12 

* 13 

14 

15 

16 

17 

t8 

19 

20 

21 

22 

23 

*24 

25

317



318 
k32 

I The Commission has the temerity to order the 
6-1 

2' building and operation of those monstrous towers and they 

3 tell us that if the countryside rots in the process, we'll 

4 worry about it then. They're putting the cart before the 

5 horse - and they are also placing the value of quatic life 

6 before that of human life. I urge you to rescind your order 

7 requiring cooling towers for Plant 2 and I ure you not' _to 

8 require a tower for Plant 3.  

9 1 Ihtend to vigorously pursue purwsage of legislatio1 

10 that I have already introduced in Albany to require our State 

11 agencies, the Public Service Comimission, Environmental Conserva: 

12 tion Department and others to study and mandate approval of 

13 all plans for these towers before construction can be 

14 started.: 

25 I emphasize, too, that I appreciate and understand 

16 the problems related to the environment of t-he -udson River 

17 and the desire to properly regulate such factors. I have 

18 addressed myself only to some objections. it is certainly 

19 proper to consider alternatives. I have not been able to 

20 conclude as to the best methods of appeoach although I believe 

21 that several addressing you to.-ay will be offering solutions.  

22 I-am aware, too, that the Commission has considered other 

23 approaches and they should be fully explored.  

24 However, frightening towers and their calamitous 

?m impact are not the answer. There must be a better way -
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33 1 and it must be found.  

2 1 notice in the proceedings this morning they are 

3 searching for the right kind of answers. I would hope that 

4 even though 1-am not a party to the proceeding, and you have 

5 been kind enough to le me address: myself to the problem 

6 that we face, I would hope that a hard careful look idi be 

7 taken because, sir, once the tower is built, it is not going 
.1 

8 to be torn down, and when people tell me, as people have 

9 told me, "Don't worry about the impact because it's going to 

10 be all right..." -- I have worked with engineers before 

11 and I know that things are built and all their predictions 

12 of how it is not going to happen don't come true, and I can't 

13 see for the life of me once a 560 foot tower is built at 

14 $100 million, I can't see us taking that tower down brick by 

i5 brick because somebody made an' engineering mistake.  

'16 Don't let that happen to us.  

17 We in this area and various counties throughout 

18 the state implore you to make a decision which will not have 

19 the adversity on the daily lifelihood of all of us.  

20 Thank you very much for your courtesy.  

21 CHAIRMA4 JENSCH: Thank you.  

22 (Applause.) 

23 SENATOR GORDON. Supporters.  

24 CHAIRMAN JENSCH: These are mebers of your family 

25 or are they just constituents?
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I SENATOR GORDON: Voters. I was going to say I 

2 ~hope they are voters.  

C AIRMAN JENSCH: Senator, let me ask you this:' 

4 Have you read the stipulation? 

5 SENATOR GORDON : No, I have not.  

6 We are getting a copy of the stipulation.  

7 CHAIRMAN JENSCH: Do that, because I don't want 

8 to misjudge what I read to be the stipulation. But let me 

9 express it this way. As I read the stipulation, everything 

t0 is in the hold position, although the applicant has agr,§e 

11 to take the burden of saying, "We will build cooling towers 

12 if we can't show to the contrary, nevertheless, this thing 

13 is in a hold position.  

14 No one is hurt. This thing,as Mr. Gallo pointed 

15 out, is going to be the subject of another hearing.  

16 You can be sure.  

17 When the applicant has completed the stage, I 

18 urge you to go down and take a look at theI.r laboratory if 

19 the applicant will make it available. But they are conduct

20 ing a study, and this stipulation provides it may continue, 

21 and when the applicant feels it has enough data you can be 

22 sure the applicant is coming in here with both arms swinging, 

23 because they have opposed cooling towers as they are entitled 

24 to do.  

25 They bolieve less damage is done to the environment



35 321 

in its entirety by letting this water go back into the Hudson 

2 River which flushes up and down and gets a lot of turbulence.  

It doesn't become a hot pond where there is too much 60tivity.  

SENATOR GORDON: Sir,, if I may understand that -

CHAIRMAI JENSCH: This is not in a sense a final 

6 decision. Really it is just saying to the parties that they 

7 show on the record why they think it is in the public interest i 

8 at least to stay in a hold position until more data are develop in.  

9 Wouldn't you agree that this is a pretty good program? 

10 SENATOR GORDON: I would if -- and I say "if," -

11 if we weren't scared out of our wits in this area because of 

12 the things we hear and the things we read.  

13 Now, I understand, for instance, there is an 

14 application pending before the Town for the building of the 

15 tower. They need a permit for the building of the tower here.  

16 Why is that? Because somewhere I was shown a schedule which 

17 says that the excavation for this tower must start before 

18 the end of this year, 1975, in order for that license to be 

19 effective for the operation of the plant No. 2.  

20 CHAIRMAN JENSC: Who gave you 'that information? 

21 SENATOR GORDON: A permit by the end of the year, 

22 I'm sorry. It is in the NRC report.  

23 So these are the things when we read about, we 

24 hear about, we feel that we won't have the opportunity to 

25 object, to protect ourselves, to protect our own lives, if you
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I will, and this is why I came here today, and that is why I 

2 appreciate your patience.  

3 CHAIRMAN JENSCH: Don't go, because we welcome 

4 your statement and I think it is a very serious concern to 

5 all of the parties, even though they have signed this 

6 stipulation, because as Mr. Gallo pointed out, once the 

7 applicant has assembled its data, and the staff has reviewed 

8 it, then any party, as I understand the stipulation, can 

9 oppose whatever the staff says, and there will be a public 

10 hearing on that, on those data, and on the recommendation that 

11 the staff will make about those data, whatever it be, ..  

12 I don't know -- but the public will have an opportunity for 

13 hearing and an appearance, and the Hudson River Association 

14 will be in here, as I say, and you can bet that.  

15 You can bet that the applicant will come in here 

16 with both arms swinging if they don't think that the cooling 

17 towers are justified and I am sure they will welcome your 

18 assistance to make available to you their data and you probabli' 

19 will .have a division in this room here, *the fishermen saying, 

20 "Don't put the hot water in the river," at whatever the 

21 temperature of the water that is entered into the Hudson 

22 River, and then you folks say, "Let her go, because it's 

23 better to have electricity at a lower rate." 

24 But it seems to me that this is a very serious 

25 matter for all people in this area, and the Nuclear Regulatory



37 323 

I Commission jor which I cannot speak as to any matter, but 

2 I would have the impression from the way the Nuclear 
3 Regulatory Commission and the Atomic Energy Commission did, 

4 too, when the public asks for a hearing, there will be a hear

5 ing.  

6 SENATOR GORDON: Sir, just one last question, 

7 and I know you have so many others to hear, but it was my 

8 impression that the only way there could be a hearing is if 

9 Conld raised objection to the construction of the towers and 

1o said, "No, we don't want to build them." 
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6-2 1 CHAIRM JENSCH: Mr. Gallo, is that correct? 

2 MR. GALLO: Mr. Chairman, as the stipulation 

3 stands, if Con Ed does not make application to change the 

4 closed cycle system, then there would be essentially no raaso...  

5 to change any license position, and indeed there would be no 

6 opportunity for hearing in conection with that.  

7 SENATOR GORDON: Sir, that is exactly what w- are 

8 all afraid of, and despite your assurances that this 

9 will be public hearing, I can see the day coming when Con 

10 Edison says, uWe have to build this tower, that's the only 

11 way we can do it,' and then we, the publicp will be precluded 

12 from raising any other positions.  

13 CHAIRMAN JENSCH: You are a Senator for the state 
of Now York. Is there any comicil or any agency of the state 

of New York that might participate in a request, maybe? 

16 SENATOR GORDON. No. I doubt it. The legislation 

17 that was passed last year to enable Con Edison to sell from 

Indian Point Plant No. 3 to the NWw York State Power 

19 Authority, and which legislation I opposed and voted against 

20 at that time, mrely provides that the New York State Pover 

21 Authority will make their engineering and financial studies 

to see whether the purchase of plant No. 3 is feasible for 

23 the New York State Power Authority, which is a separate 

authority, not technically of the state of New York-, but a 

separate state authority, and if that occurs, then they-will
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comment and make that purchase0 and it is my understanding 

z also that if they make that purchase, it will be bound to 

* do whatever may be ordered by NRC.  

They would be bound by whatever Con Edison would 

5 have to do. It would have to do the same thing, -nd if we 

6 are going the direction of another cooling tower, I doubt 

7 whether the Power Authority would have any hearing, 

8 public hearing, after spending a half a million dollars to 

9 acquire that plant No. 3.  

10 They would just be bound by the order, and again 

11 the public would be precluded, 

12 Now, these are great fears and reservations that 

13 X have.  

14 MR. GALLO: Mr. Chairman.  

I5 CHAIRMAN. JENSCH: Yes.  

16 MR. GALLO: I would like to point out to the 

17 Senator what I should have mentioned before, that although 

18 under the circumstances I described if Con Edison does not 

19 make application to change the cooling mechanism, that the 

20 stipulation itself would not provide for mchanism for 

21 hearing, but our regulations do provide that ..any member of 

22 the public can at any time request an order to show cause 

23 be issued by the Commission in connection with almost any 

24 issue under the licanse, including whether or not the 

25 cooling towers, if that be the mechanism, whether or not

ar2
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I those cooling towers should be built.  

2 I would be glad to acquaint the Senator or your 

3 staff with the procedural mechanism, so if you want, you 

4 can avail yourself of that procedure if necessary.  

5 SENATOR GORDON: I just want to make certain 

6 that there is no legal impediment, there is no procedures 

7 that are going to be too difficult for the public to be heard 

8 on this important issue, and with your assurances that this 

9 would be had and with the assurances of the panel here, fine.  

10 We want that opportunity. But we don't want to be led down 

11 the road too far where you are going to say to us, "'Well, 

12 look, it's too late, we have had the excavations, we have 

13 got the permits, the tower is going up.' 

14 We want to stop it while we caA.  

15 Thank you.  

16 (Applause.) 

17 CHAMRMN JEMSCH: You folks can applaud again, 

i8 but we will save som time this way.  

is This Atomic Safety and Licensing Board cannot give 

20 any assurance as to what the Nuclear Regulatory Cmmission 

21 will do.  

22. 1 take it this is your suggestion, thatthis 

23 Atomic ' Safety and Licensing Board include a reacrmndation 

.4 in the conaidetion of this stipulation that the Nuclear 

25 Regulatory Commission, if what Mr. Gello says, a member
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I of the public request for a hearing that the Nuclear 

2 Regulatory Commission itself will give some assuranCe 

3 about ahearing if such a request is made? 

4 SENATOR GORDON: I would be most grateful for 

5 that, yes.  

6 MR. BRIGGS: Senator Gordon, may I ask a questiong 

7 please? 

8 SENATOR GORDON: Yes.  

9 MR. BRIGGS: I was concerned about your statements 

10 concerning the effect of the salt drift and, as you know, 

11 the Applicant is very much concerned about salt drift and 

12 those effects.  

13 Men the cooling towers were first mentioned, 

14 and in their research program, they examiiind 'chese effects 

15 an various types of vegetation. Have you read their report 

16 on the environmental impact of the cooling tower? 

17 SENATOR GORDON- Yes, I have. it s very voluminou 

IS Now, I can't say that I have read it word by word, but I have 

19 read those pertinent sections that struck me as being 

20 important enough to inclade in the statement this morning.  

21 MR. BRIGGS: It was my impression in reading it 

22 that only under the circumstance that there was no rain for 0 
23 30 days would the most sensitive vegetation be affected by 

24 the salt drift.  

25 SENATOR GORDON: I don't think they indicate that,
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I although a statement was made earlier this morning, 27 

2 days had elapsed before this occurred. But dont you see, 

3 sir, no one is certain as to what is going to happen, and 

4 this is the fear we live with. If you don't know what's 

5 going to come down out of the sky upon you, this is something 

6 that we fear, and I think the feels are real and genuine.  

7 So if an engineer says to me, as one did only 

8 recently, "What do you worry about, these things will look 

9 horrible, but they are not going to hurt you, too much, " 

10 what does that mean to me? They could be real hurtful, sir.  

11 MR. BRIGGS: You understand there are research 

12 programs going on in connection with towers that have 

13 actually been constructed? 

14 SENATOR GORDON: Yes, but there's not been a 

i5 salt water sanctuary such as we have here in this river.  

16 This is the only one that has salt water coming up here, 

17 and there would be salt water vapor going into the atmosphere.  

1S There is not another one -- there may be another one on the 

19 coast where the vegetation and the plant life and everything 

20 is used to the salt water, but not anything inland such as 

21 we have here.  

MR. BRIGGS: Well# you don't think that axperimentU 

23 that are done on the cooling tower on the coast to determine 

24 the rates of deposition from such cooling towers, and 

25 experiments that are done on vegetation indigenous to your



ar6

1 area, that you can't combine this information to decide 

2 what would happen in your area? 

SENATOR GORDON: -That's right, that is impossible, 

4 because the results on the coast where you have the ocean, 

5 and where the entire environwent is used to salt water and 

6 salt spray and so forth and eo on, it's a different 

7 situation up here.  

8 MR. BRIGGS: No, but that is not the point.  

9 The tests that are run on the coast determine ha-Y much salt 

10 is deposited per square foot. Now, if you had tests that 

11 determined the amount of salt deposited per square foot, and 

12 you keep tests of the vegetation in your area to determine 

13 the effect of this deposition per square foot, would you not 

14 be satisfied with the information? 

15 (A chorus of no's.) 

16 SENATOR GORDON.- No.  

17 CHAI AN JENSCH: Please, don't. The gentleman is 

18 speaking.  

19 SENATOR GORDON: I think I can tell you why, 

20 because there is so much acknowledgement through the NRC 

21 report that they really don't know what the impact of all of 

22 these things are going to be.  

23 MR. BRIGGS: If you take -

24 SENATOR GORDON: And it worries me, sir -- if I 

25 may interrupt you - I know what experiments are, and I

329
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1 through 
have gone/all. of this befora, with engineering experiments, 

2 
and all these types of things that take place0 and I dcn't 

3 want to be in the. position that the experiments vere proven 
4 to be wrong. That is what I am trying to say.  
5 MR. BRIGGS: One more question.  
6. if measurements are made in the Hudson River 

7 Valley, and they show deposition rates per square foot of 
8 surface from spray that is given off from the Hudson River, 

91 and show no damage to the vagetation, would you be satisfied 

t0 with that? 

11 SENATOR GORDON% I donat kno X would like to 

12 know how the experiments iere made and who made them. I 

13 want you to know something else. it's not only that aspect 

14 that I am concerned with, but you talk about quite a few 

15 other aspects. I think the visual insult to the area is 

16 tremendous.  

17 MR. BRIGGS: We muderstand that.  

SENATOR GORDON: *o I would take all of these 

19 experimente with a grain of, salt, so to speak -- a grain of 

20 salt., and I think there would be a lot more than a grain, sir.  

21 CHAIRMA JENSCH. Senator Gordon, you understand 

22 that your concern here for the moment is wihether or not 

23 the public interest has been adequately represented by the 

24 stipulation that the parties entered into. if the Commission 

25 should decide that the stipulation canmot be accepted, we may
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live here on the Hudson for mnths on end to get some 

2 evidence in ani evidentiary piesentation, so our only concern 

here is forwarding the stipulation for review by the 

4 Commission as to whether the public interest and provisions 

for consideration of public interest are adequately 

reflectad° 

7 Now, it may be that the Board will take your 

8 suggestion, that the Regulatory Comission provide some 

9 ssurance in addition to what the parties have done that 

10 there be a public hearing, no matter what the result of 

11 the research program carried on as Con Edison is .oing.  

12 I think it is fair to say that the Indian Point 

13 No. 2 proceeding reflected an earnest endeavor by Con 

14 Edison to avoid the construction of cooling towers in view of 

15 the cost involved, and what they felt was the little damage 

16 to the Hudson River.  

17 That provision was violently opposed by the Hudson 

i8 River Fisherun's Asociation and others. So, really, we 

19 are here only to send to the Commission whether this 

20 stand-still stipulation, the hold-everything stipulation 

21 until data are collected, is adequate in the public 

22 interest. So that cooling towers do not necessarily follow 

23 for this procoewing today. You understand that? 

24 SENATOR GORDON: I do, and I appreciate your 

25 viewpoint and I thank you really, very, very much for your
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I attitude and your suggestions.  

2 CHAXIPiu JENSCH: We appreciate your coming here.  

3 SENATOR GORDON: I am grateful.  

4 CHAIRMAN JENSCE: Wall, Senator, we are glad to 

5 have your statement.  

6. 1 think there was another gentleman from the 

7 village of Buchanan, the mayor of Buchanan. Is he here? 

8 (Applause.) 

9 CHAXIRMAN JENSCH: I don't see him here.  

10 1 thought you were sitting with the Senator's 

11 voters.  

12 MAYOR GEORGE V. BEGANY: Those are the 

13 Repulicans, I'm a Dmocrat.  

14 CHAIRMAN JENSCH: We will get two points of view, 

15 MAYOR BEGANY: We are all on the same side.  

16 CHAIRMAN JENSCH: I have heard it-said there is 

17 no difference between Republicans and Democrats.  

MAYOR BEGANY: Not in Buchanan.  

19 CHAZRM JENSCH: Proceed.  

20' 
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6-3 1 MAYOR BEGANY: Mr. Chairman, my name is George 

2 V. Begany, Mayor of the Village of Buchanan, New York.  

3 My address is 218 Westchester Avenue, Buchanan, New York, 

4 10511.  

5 As Mayor of the Village of Buchanan,Z am here not 

6 only on behalf of the residents of the Village, but also for 

7 our 100,000 neighbors -

8 CHAIRMAhN JENSCH- Don't be in a hurry, Mayor.  

9 Don't read rapidly, read slowly and we will all hear it better.  

10 MAYOR BEGANY: I have five minutes, 

11 CHAIRMAN JENSCH: We will give you another five.  

12 MAYOR BEGANY: Thank you, very much.  

13 We are certainly very concerned about the construc

14 tion of the cooling towers at Indian Point and their everyday 

15 effect on us.  

16 At one time, the Con Edison Indian Point pw6?erty 

17 was one of the most beautiful recreatinal spots in the Hudson 

18 Valley. The Hudson River Day Line docked there; there was a 

19 dance pavilion; ballfields; tennis courts- picnic grounds; 

20 and one of the nicest outdoor swimming Lxols to be found. All 

21 of this is gone by thy scarring of this beautiful site. It 

22 now appears that further deterioration of our riverfront, or I 
23 backyard, is being sought.  

24 These cooling towers, which are 565 feet highe 

25 are equal in height to the towers of the George Washington
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1 Bridge. Their top diameter is equivalent to the size of a 

2 football field, and the base diameter and circumference is 

3 large enough to place mst of Yankee Stadium into it.  

4 How about the climatic impact upon the plant and 

5 human life. The beauty of the Hudson Valley is essential, 

6 and the intent of purposely destroying plant life is not 

7 forgivable. Does the Natural Resources Defense Cotuicil 

8 really support this action? 

9 1 do not believe that the' human element or peece 

10 of mind is being considered. I know of residents who have 

11 already placed their homes up for sale. Doctors have advised 

12 patients with allergies that they will have to move.  

13 1 have read the Con Ed report entitled, "Economic 

14 and Environmental Impacts of Alternative Closed-Cycle Coo Ung 

System, and also the Final Environmental Statement of the 

16 NRC in regard to Plant 3.  

17 I am inclined to believe that there is some exag

i8 geration in both reports, but more so in the Environmental 

19 Statement 'hereafter. I also believe that the statement is 

20 not positive in many instances.  

21 I have loaned my copy of the Statement to New 

22 York State Senator Bernard Gordon; and upon returning the 

23 volumes to me, he remarked that he too thought the Statement 

24 was confusing. The Statement tends to stress a rosy outlook 

25 for Buchanan residents.

40
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Pave vii of Summarv and Conclusions, paragraph p, 

2 states: "The local economy iill be stimulated through local 

3 taxes, direct employment and visitors." That sentence sounds 

4 great, but the next sentence reads: "A short-term economic 

5 benefit on the local economy has resulted due to construction 

6 activities." 

7 Let's look back at the first sentence. Local 

8 Taxes - are you aware that the State Power Authority is negoti

9 ating to purchase Plant 3 from Con Ed? Could Plants 1 and 

10 2 be in the thinking, also.  

11 Direct employment, only short-term.  

12 Visitors. Our streets are already a massive 

13 detour from all directions.  

14 Gentlemen, we have a nice, quiet community and 

15 would like to leave it as one.  

16 Of the letters I.received. some people suggested 

17 moving Indian Point to New York City. One letter suggested 

18 that Con Ed erect a dam at the south end of their abandoned 

19 quarry, The quarry would then hold. close to 1,000,000,000 

20 gallons of water for an approximate 8-hour cycle.  

21 On behalf of those people whom I am opeaking 

22 for today, I certainly hope you understand :hor we feel in that 

23 our everyday habits or living are more important than some 

,4 fish that might be lost. I do not recall that any time had 

25 Mayors William Burke and George Segnit supported copling
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I towers; and I believe that before :Auchanan can grant Con Ed 

2 permission to build such cooling towers, for 2 and 3, we 

3 must be furnished with conclusive data showing that cooling 

4 towers are the only possible solution - without causing 

5 us any hardships beoause of the plumes and saline emissions.  

6 Thanc you for your time.  

7 We thank you for your time and I will be available 

8 the rest of the day for any questions on behalf of the Village" 
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6-4 
1 CHAIRMAN JENSCH: Thank you, Mayor.. for your 

2 statement.  

3 We haven't had a recess, and perhaps before we 

4 proceed to some of the regulatory safety measures, particu

5 larly quality assurance, we should take a recess.  

6 MR. GIBBS: Mr. Chairmano, I also sent you a request 

7 to be able to speak. I am a member of the Westchester 

8 Board of Legislators. X dont know if you have it before you., 

9 but I would like the opportunity.  

10 CHAIRMJM JENSCH- Are you Mr. Gibbs? 

1i MR. GIBBS: Yes, I am.  

12 CHAIRMAN JENSCHU Will you come forward, please? 

13 MR. GIBBS: I could use some water at this point.  

14 My name is Edward Gibbs. I am the Westchester 

15 Coanty legfiator representing the town of Cortlandt and 

16 the city of Peekskill. Primarily I would like to say that 

17 Senator Gordon and Mayor Begany have pinpointed the problem 

8 that we face vear well.  

19 I am also happy to hear that we are in the hold 

20 position on the cooling towers, and that we the people affected 

21 will be able to express our concerns at other hearings before 

22 any action is :taken.  

23 CHAIRM&N JEM1SCH: I don't want you to have any 

24 misunderstanding about it, The Atomic Safety and Licer-sing 

25 Board can' t give you that assurance. I think as the
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I Chief Hearing Counsel of the Nuclear Regulatory Commission 

2 has indicated, there are regulations that permit you to ask 

3 for a hearing from the Nuclear Regulatory Commission.  

41 might say that in my observation of my 

5 requests from members of the public for a matter such as 

6 this, of such serious import, neither the Atomic Energy 

7 Safety Licensing Board or the Nuclear Regulatory Ccmuissian 

8 has ever refused a request for a public hearing to .a member 

9 of the public. That is the background of it. Xt may be 

10 that in vime of the expressions from Senator Gordon and 

11 Mayor Begany and yourself that the Board would include in 

12 its forwarding of this stipulation for consideration by the 

13 Commission a suggestion that the Commission provide some 

14 assurance, if it cars to, for a public hearing when Con 

15 Edison has completed its research program.  

16 Will you proceed? 

17 MR. GIBBS: Would it require any legal action on 

18 our part, on the part of the municipalities aeffected? 

19 CHAXRKAN JSNSCH: I couldn't advise you as to 

20 what your legal action should be.  

21 MR. GIBBS: With relation to the hearings now.  

22 Mr. Gallo said something about an action, and I didn't know 

23 what he was referring to at that tims.  

24 CHAIhMAN JENSCHs Would you care to speak to that 

25 matter?
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MR. GALLO: Yes, Mro Chairman.  

2 I indicated that the stipulation provides a 

3' hearing mechanism under one set of circmustances, and the 

4 hearing mechanism in the stipulation would not be triggered, 

5 that being if the Con Edison decided to just go ahead and 

6 build some sort of closed wycle system, namely probably 

7 cooling towers.  

8 Ma that event, it xould be incumbent on anybody 

9 in the locality, if they wanted to have a hearing on that 

10 question, the question of whether or not they should build 

I cooling towers, to file a request with the Nuclear Regulatory 

12 Commission pursuant to our regulations.  

13 Nowr that request would simply take the form of a 

14 letter, and set forth the reasons why a hearing should be 

15 held on that issue. it is then considered by the Cormuission, 

16 and I can add ay assurance as well as the Chairman, that 

17 generally on important issues such as we have.been discussing 

8 today, the Commission is disposed to grant such a reqmst.  

19 MR. GIBBS: All right, Thank you. I will proceed, 

20 then. I don't know if I gave my address or not. 1368 Long

21 view Avenue, Peekskill.  

22 1 am here today speaking on 4ehalf of the 

23 Westchester County Board of Legislators, as the chairman of 

24 the committee on community affairs. The members of the board 

25 of legislators represent 900,000 people in Westchester County.
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The Westchester County board of legislators 

2 is greatly concerned about the effect of cooling towers on 

the physical environment of northern Wastchester.  

4 At its March 18th meeting the county board 

S expressed that concern by unanimously supporting New York 

6 State legislation which would require state approval of any 

7 appurtenaxices to utility installations.  

8 I will not read the resolution and the report 

9 unless you require it, Mr. Chairman. I will submit ito 

10 CHAI %N JENSCH: If you do that, give it to the 

11 reporter to be copied into the transcript.  

12 MR. GIBBS: However, I am submitting copies to be 

13 entered as part of the official proce ings of this meeting.  

14 Obviously the entire question concerning cooling 

15 towers is technically complex. However, let's define the 

16 problem in terms we can all understand 

17 we who live along the beautiful Hudson River do 

18 not want the landscape visually polluted. People do not 

19 want trees destroyed by saline mist. People do not want 

20 their cars and other metal objects to rust. People are not 

21 "willing to chance potential health hazards.  

22 Xf the main purpose of the cooling tomrs is to 

23 save fish, then we must search for other altenatias which 

24 are not harmful to people and property. These problew we 

25 face as a result of plants which produce proaer, whether nuclea:
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1 
or fossil fuel, must be handled responsibly by all to 

2 
achieve mutually satisfactory solutions.  

i will file the report and resolution of the 
4 county board of legislators with the reporter.  

CHAIRMN JENSCH: Thank you very much for your 

6 time.  

7 Thank you, Mr. Gibbs.  

a MR. GIBBS: Resolution No. -1975, To the honorable 

board of legislators, Westchester County, New York: 

10 On March 10th, there was referred to this comittee 

11 on legislation a coauunication from Legislator Edward M.  

12 Gibbs, requesting we support Senator Gordon"s proposal, 

13 Senate Bill No. 3266, and Companion Bill, Assembly 4296, 

14 which would amend the Public Service Law, in relation to 

15 appurtenancz to major steam electric generating facilities 

16 with respect to siting.  

17 The law now reads that once a site has been 

i8 approved for a generating facility, no further certification 

19 is required. A power company can thus go ahead and build 

20 storage facilities or cooling towers that have a greater 

21 potential for environmental harm than the original facility 

22 itself. The purpose of this amendment is to require the 

23 same certification procedures that are currently in effect 

24 for major steam electric generating facilities before construe

25 tion of any appurtenance to such a facility can begin.

ar5
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I This bill would also require in-depth hearings 

2 and examinations of the environmental compatibility and 

3 public need before siting and construction of any electric 

4 gene rating facility can be undertaken. This should be 

5 extended to include appurtenances to such generating 

6 facilities, such as cooling towers, fuel and water 

7 storage structure, and et cetera.  

8 Your committee agrees with Legislator Gibbs that t 

9 municipal governments affected should be given the right to 

10 participate in hearings on the question of certification of 

11 the proposed supplementary utility structures and construc

12 tion would not be authorized unless the Public Service 

13 Commission concluded, after hearings, that the facility 

14 represented the minimum possible adverse environmental 

15 impact. Accordingly your committee offers the following 

16 resolution: 

17 RESOLVED, that this board approves legislation 

18 as set forth in Senate Bill No. 3266, and urges the 

19 County's representattives in Albany to use all honorable 

20 means to effect its passage and enactment.  

21 Signed, Committee on Legislation.  

22 
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CHAIRMAN JENSCH: Do you have a statement? 

2 1 .doi't know that we received any letter.  

3 MR. THOMAS WHYATT: I would like to make a stateme. t 

4 on behatlf of the Striped Bass Fund.  

5 CHAIRMAN JEISCH: Very well.  

6 74y name is Thomas Whatt. I live on Phillips Brook 

7 Road, Garrison, New York, 10524.  

8 1 speak for uiyself and also, on behalf of the 

9 Striped Bas,; und, a nlti.onal organization devoted to protect.  

10 ing the natural habitat of the striped bass.  

11 Since July of 1.973 1 have served as Hudson River

12 keeper, supported, by Hudson Valley conservation groups to 

13 work full time in defnse of the Hudson River. During that 

14 time I have met individually and in groups with thousands of 

15 Hudson Valley re.,idents dedicated, like myself. to preserving 

16 and enhancing the aquatic resrouces of the Hudson.  

17 With their words, their hard work, their financial 

I8 sacrifices and selfless contributions of time and talent, 

19 they have demonstrated to me how deeply they love and treasur

20 the richness of the Hudson River, and how essential they 

21 consider it is that we protect the river's 1atural resources 

22 The Hudson has been a prime beneficiary of hundred I 
2 of millions of dollars of Pure WatersoPiojram funds New York 

24 State voters have made available in the last decade. People 

25 working t., clean and protect the Hudson's waters have respond d
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I .,thusiastically to citizen participation provisions in the 

2 1972 Federal Water Pollution Control Act Amendments, 

3 In fighting for the river, Hudson residents have 

4 spent millions of dollars in legal and other fees, have built 

5 and operated a full-scal replica Hudson River Sloop, have 

6 focused worldwide concq=n on the river's problems , and have 

7 generated court decisions of landmark importance to the life 

8 of the Hudson and to the people of the nation.  

9 As only a small part of this mighty effort, I ad 

10 my voice to the chorus of others calling for wise protection 

11 of the Hudson's life.  

12 I have read the Nuclear Regulatory Commission's 

13 Final Environmental Statement figures which show how vast 

14 would be the destruction of this Hudson life if once-through 

15 cooling systems are used at the Indian Point nuclear plants.  

16 The predicted destruction of a resource shown to be of such 

17 immense economic and cultural improtance to the people of the 

18 Hudson indicates the sheer folly of once-through cooling.  

19 In terms of striped bass alone the folly iz-eviden.  

20 The Regulatory Commission's Environmental Statement findinq.  

21 show a potential of up to almost290,000 anglers reliant on 

22 Hudson stripers, a potential commercial landing of 1.2 

23 million pounds of Hudson stripers a year. This amounts to 

2A an economic value of more than $45 million a year worth of 

n striped bass coming from the Hudson River. Once-through



cooling systems, sucking in striper eggs and larvae by the 

2 millions of gallons, could cut this triped bass value down to 

3 50 percent or more.  

4 This is the story for striped bass. To add folly 

5 upon folly, we would have to consider the effects of once

6 through cooling on other Hudson fish species; the secondary 

7 threat to the river's ecology which such unrestrained predatio.  

8 wuld cause simply by removing awesome quantities of life from 

9 the system on a regular basis; and the thermal alterations 

10 which the once-through cooling water discharge would cause in 

11 the Hudson.  

12 Consolidated Edison Company recently signed a stipu

13 Lationcalling for use of a closed cycle cooling system in the 

14 Indian Point No. 3 plant. Other signatories to this stipula

15 tion include the Hudson River Fishermen's Association, Save 

16 Our Stripers, and the Attorney General of the State of New York.  

17 This agreement is in the best interests of the.  

138 people of New York and others who rely on Hudson fishery re

19 sources.  

20 A closed-cycle cooling system would minimize the 

21 amount of water withdrawn from the Hudson River for cooling 

22 purposes.. Mineral water use would assure minimal damage to 

23 the fish eggs and larvae and other life forms in the Hudson 

24 which are subject to entrainment and impingement by the cooling 

25 system. This, in turn, would save this resource which is of
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I value to humans in the East Coast of the United States as 

2 a recreational resource, as an economic resource, as a cultur 

3 resources, as part of the way of life that we humans must 

4 have.  

5 According to paragraph 8 of the stipulation, 

6 "All parties agree to exercise dn diligence in the perform

7 ance of their various responsibilities under this stipulatic.  

8 Zfy signing this agreement, Con Ed is bound to pursue closdd 

9 cycle cooling for Indian Point No. 3 with "due diligence." 

10 1 hereby -offer to help Con Ed in any way I can to carry out 

11 its responsibility.  

12 CHAIRMAN JENSCH: Well, ladies and gentlemen, 

13 you can see how sharply these issues develop in proceedings 

14 of this kind. There is a very substantial public interest 

15 which concerns the whole proceeding.  

16 We haven't had a recess.  

17 MR. BRnNNAJN: Mr. Chairman, can I seek your indul

is gence, please? I don't have a formal request to speak, but 

19 1 would just like your indulgence and I would ask for a mome:.  

20 My name is Francis X. Brennan. I am the Councilma 

21 in -the Town of Courtland, and I believe that I represent the 

22 majority of the Township.  

23 We have there in the Township 35,000 people of 

24 which possibly 10,000 live in the Villages.  

25 As mentioned before I got on this microphone, my
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I name is Francis X. Brennan, and I am a Councilmi in the 

2 Town of Courtland. I reside at 15 Cross Lane in the Town

3 ship, and in so stating, I believe that I do represent the 

4 majority of the Board.  

5 I apologize for not having a prepared statement, 

6 but I would like to add my statements and sentiments to 

7 those already made by Senator Gordon, by Mayor Begany and 

8 by Mr. Gibbs, the County Legislator.  

9 if I had a statement, I would have had it copied 

10 verbatim, their sentiments, and I just wished to express to 

11 your Board what I believe to be the sentiments of the Town

12 ship, and we appreciate verymuch the fact that there is a 

13 hoX4 on the construction of these towers, and we hope that 

14 that hold will continue 7 mti! it is determined positively 

15 whether they are ab.Eolutely necessary, sand I on my part will 

16 do my utmost to convince your Board and the tomspeople that 

17 these towers should not be built and are not necessary.  

i8 Thank you very much.  

19 CHAIRMAN JENSCH. Thank you, Mr. Brennan.  

20 We have, however, a now reporter today with this 

21 session, so you donut have to worry about fatigue of reporter.  

22 If any party suggests we take a recess for a few minutes, 

23 before we proceed with the evidentiary presentation, he may 

24 do so.  

25 MR. GALLO: I will make a suggestion on behalf of
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1 everybody.  

w 2 CHAIRMAN JENSCH: Well, let's take a recess.  

3 It is 11:40, let's take a recess until 11:50.  

4 (Short recess.) 
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7-1 1 CHAIRMAN JNSCH.- Please come to order.  

2 Is there an appearance on behalf of the Attorney 

3 General of the State of New York? 

4 MR. CORCOVAN: Jamas B. Corcoran, Assistant Attorn-.  

5 General, and Peter Skinner, engineer, Attorney Ggneral's 

6 office.  

7 CHIRMAN JENSCH- You weren't here at the outset, 

8 when we asked the attorneys for the parties to make a 

9 statement about their regard to the status of the proceeding 

t0 and any comnents they would like to make about the stipula

11 tion.  

12 What are your views about what this proceeding 

13 might entail? Would you care to make such a statement? 

14 MR. CORCORAN: Mr. Chairman, I have no particular 

15 coments about the stipulation itself. We entered into the 

16 stipulation with the other parties, and unless there are 

17 specific questions about it, the stipulation speaks for 

i8 itself, and we stand with it.  

19 CHAIRMAN JENSCH: Wall, what we were asking.  

20 and some of the parties here will be presenting statements 

21 through witnesses, as to what were the public interest 

22 considerations entertained by each of the parties that led 

23 them to the signing of the stipulation. And if you could 

24' speak to that aspect, we would appreciate it.  

25" MR. CORCORAN: First of all, with regard to the
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I stipulatin as submitted by the Applicant, Con Edison, to 

2 construct a closed cycle cooling system at Indian Point 3 
3 by September 1980, the provision which gives the Applicant 

4 the right to come back to the Board after it has completed 

its research program is a legal right which the Applicant 

6 would have in any event.  

7 And there was no reason, legal or otherwise, for 

8 us to object to that being included in the stipulation.  

9 L1 light of the Indian Point 2 proceeding, and 

10 the decision rendered by the Appeal Board in that proceeding, 

11 it was our judgment that what was agreed to in the stipulatic 

12 would have been the likely result if a proceeding had gone 

13 forward, and that in the interest of time, in the interest 

14 of saving everyone a lot of money and a lot of effort, it 

Is was felt that the proceedings should be -- that aspect of 

16 the proceeding should be stipulated to.  

17 We were concerned also, may I say, Mr. Chairman, 

18 that if the proceeding went forward and took a considerable 

19 aount of time, as the Indian Point 2 proceeding did, that 

20 it might well result in the delay of a closed cycle cooling 

21 tower at Indian Point 3.  

22 CHAIRKM JUNSCR: Wall, one of the things you 

23 mntioned, you mentloned the Appeal Board, and I always 

24 hesitata to cive a lot of these capsuled simaries 

25' about a lot of .these things, because the Appeal Board
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dealt at length with this matter. Just as. said, the 

2 stipulation is sort of a hold situation, it isn't really 

3 a stopping because the Applicant has agreed to build 

4. cooling towers or closed cycle systems unless it can prove 

5 to the contrary.  
to 

6 So there is a certain momentum/that extent.  

7 But the Appeal Board, and I say I hesitate to 

8 summarize, but I haie the impression that the Appeal Board 

9 was not -- well, let me say felt there was an overabundance 

10 of evidence for closed cycle systems, in fact, it said that 

1i it suggested that this proceeding, Yndian Point 3 proceeding, 

12 that a fresh look, the term was, be given to this whole, 

13 matter° And that if I inferred correctly from their vary 

14 extensive coverage of ths matter, they would hope to see 

15 the presentation of more data for a closed cycle system than 

16 they observed at present in the Indian Point 2 proceeding, 

17 while the Indian Point 2 proceeding is final in the sense 

78 in that the cooling towers of a closed cycle systsm is 

19 established.  

20 You say, as I presume, that the Applicant has a 

21 right to seek to modify that, if he would have a right to 

22 seek to modify any license provision possible by applicatin 

23 to do so. Whether he would be granted right to do it is 

24 another matter, but he has a right, and if they have a 

25 petition to present, I assume they will come in after

ar3
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1 Indian Point 2 and seek to establish some new provisions.  

2 My question to you is: That in view of what 

3 the Appeal Board has said in regard to a fresh look or 

4 greater abundance of data to be shown for closed cycle 

5 systems, they have some reservations. They didn't say so, 

6 but I am trying to infer that if I read it correctly.  

7 MR. CORCORAN - I don't view the stipulation as 

8 an illustration of that concern by the Appeal Board, because 

9 the Applicant will be going ahead with its zesearch program 

10 which the Appeal Board wanted to see happen, I think,. so tha 

11 additional data will be compiled.  

12 And presumably an opportunity will be had by 

13 all for hearings in the future on this additional data. So 

14 1 don't see the stipulation as really frustrating the Appeal 

15 Board decision in that way.  

16 

17 

18 

19 
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7-2 CHAIRMAN JENSCH: Were you here when Mr. Gallo -

2 don't see him here at the moment, I guess he is in consultF..  

3 tion -- but he expressed the view that the staff, after 

4 review of these data from the applicants, concludes that the 

5 closed-cycle system should still be constructed, that only 

6 Con Edison would have the right to seek a public hearing in 

7 that regard.  

8 Now, your statement lies that any party to this 

9 stipulation could have that.  

10 Are you able to reconcile your views somehow to 

11 Mr. Gallo's statement? 

12 MR. COCORA1: I am not sure, Mr. Chairman, at 

13 this point.  

14 CHAIRMAN JENSCH: Well, I think you were here 

15 when Senator Gordon and the Mayor spoke? 

16 MR. CORCORAN: Yes, I was.  

17 CHAIRMAN JENSCH: You do know, I take it,. that 

18 there is quite a feeling for public hearing upon the deter

19 mination? 

20 MR. CORCORAN: There is strong public feeling on 

21 both sides of the issue, Mr. Chairman; I know that.  

22 CHAIRMAN JENSCH: Would you support a request to 

23 the Nuclear Regulatory Commission for a public hearing if the 

24 public generally indicated some disagreement with the recom

25 mendation of the staff later on that cooling towers be instal .c.'
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I closed-cycle systems be installed? 

2 MR. CORCORAN: Mr. Chairman, at this time, I don't 

3 thik I could make a commitment on behalf of the Attorney 

4 General.. But it is our policy, as I think it is the Nuclear 

5 Regulatory Connission's, as you expressed it earlier, to supp : 

6 public requests of that kind.  

7 CHAIRMIN JLWSCH: And you see no reason why that 

8 practice wouldn't be continued, too? 

9 MR, CORCORAN: No, I don It.  

10 CHAIR %N JENSCH: Very well. If there is nothing 

11 further, thank you.  

12 MR. CLEMENTE: Mr. Chairman, may I make a remark 

13 relative to some of the remarks made in the limited appear

14 ances? 

15 We heard from Sentator Gordon and Mayor Begany, 

16 about the particular proposal which is contained in a Decemb'.  

17 filing that the applicant made with respect to Indian Point : 

I wanted to point out that the Council was concerned that a 

19 choice of the least environmentally insulting closed-cycle 

20 system be one that is made in full v.iew of the public, and 

21 preferably at the hearing.  

22 We also, you will find, that there is a provision 

23 in the stipulation on page 7 which requires the applicant to 

24 submit a report about the environmental impact within a montl 

25 after full-term license in this procedure is issued, if it
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1 is, in fact, issued. They are to submit this evaluation to 

2 the staff for their review and approval.  

3 It would be our position that the staff review 

4 and approval of such a significant thing as a particular type 

5 of closed-cycle cooling system is subject to the provisions of 

6 NNPA, and that staff would be bound by the procedural pro

7 visions of NEPA and the Commission's regulations to promulgat.  

8 a draft environmental statement for conment by governmental 

9 agencies and members of the public, and then to issue a final 

10 environmental statement taking full cognizance of the particu*.L 

11 decision that they have made.  

12 This, coupled-with the opportunities provided by 

13 Section 2.2 of the Rules of Practice, to request a hearing, 

14 I th ihk should be brought to the attention of the public.  

15 The State is reviewing the document provided by 

16 ConEd in Deceriber with respect to the Indian Point 2 proceed

17 ing. We are preparing comments for the Commission's evalua

i8 tion on that document, and we realize the staff has made no 

19 decisions with respect to whether they will consider this a 

20 major federal licensing action, and thereby proceed under the 

21 provisions of the National Environmental Policy Act, but we 

22 feel there really is no other alternative.  

23 The stipulation took careful note of preserving 

24 the State's and any other party's rights to take what-V~E 

25 position it deemed necessary in any other proceeding or hearina,
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52 1 and did not waive the right of any party, including the 

IState, with respect to any matter other than those expressed 

3 in this particular stipulationo 

4 And this Stipulation does not present a consensus 

5 on the issue of what slould be the proper closed-cycle 

6 coaiinqj 

7 CHAIRM;iN JEN.SCH: Is it your thought that even 

6 for the Indian Point No.'2 proceeding, that the public may 

9 have an opportunity of a hearing on the Indian Point 2 requir

10 ment at the present time for cooling towers or closed-cycle 

11 systems, as will develop from the review by the staff of 

12 the data submitted by applicant on Indian Point No. 2, is 

13 that correct? 

14 MR. CLEMENTE: Most definitely, the applicant has 

15 submitted an economic and environmental application and 

16 staff review, as I understand from Mr. Gray, is going forward 

17 The State is reviewing that particular document, and I see 

I8 this as just the beginning of -

19 CHAIRMAN JENSCH: Another round? 

20 MR. CLEMENTE: Another round, Mr. Chairman.  

21 CHAIRMAN JENSCH: Thank you, sir.  

22 MR. MACBETH: Mr. Chairman, I would just like to 

23 reply for a moment to Mr. Clemente.  

24 If he is suggesting that a new environmental 

25 impact statement is needed to simply carry forward the terms
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of the stipulation, that certainly has not been. my understand 
2 ing of it. I thk~c there are conceivable circumstances undez 

which further impact statement would be necessary from the 
4 

Commission, if there were significant differences, new 

evidence developed that was not reflected in the present 

6 Final Statement.  

7 But I read this Final Statement "to look at th e 

8 alternatives that are involved in the cooling system at 

9 Indian Point, and that the Commission has fulfilled its 

10 duties under the National Environmental Policy Act', through 

11 this Statement.  

12 CEIAInMAN JENSCH: the conclusion of the FES, is 

13 that your thought? 

14 
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MR. MAC BETH: Obviously battle on this can wait 

2 until a later date, but I would cexvtainly like to go on the 

3 record for the Fishemenls Association and Save our Stripers 

as presenting the p,:.,,tion that I think this is an adequate 

5 statement under the act.  

6 CHAIRMAN JENSCH: Well, let's postpone that evil 

7 to another day, and sufficient unto the day and so forth.  

8 Applicant, do you care to speak to matters of 

9 radiological safety? 

10 One matter I should note for the record, 

11 in the course of the last week, Mr. Voigt, the attorney for 

12 the Applicant, talked with our secretary in the office. 1 

13 try to avoid direct ex parte communication, even on procedure, .  

14 matters, and he made inquiry as to whether the Board would 

15 request the presence of the financial witness for the 

16 Applicant in support of the financial data.  

17 Through our secretary, we referred back to Mr.  

i8 Voigt that unless the other members of the Board indicated a 

19 specific request for it, we would not so request the presence 

20 of the financial man.  

21 The Board does not request the presence of the 

22 financial man.  

23 1 was going to suggest that Mr. Cahill, who is 

24 here, who is the vice president of the company, he may 

25 speak two or three minutes about it, but he can identify
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I the document as being the typical kind prepared by the 

2 Applicant, and his general knowledge, he kncws of no reason 

3 why it's not true and correct, and that should be adequate.  

There being no other request, the Appliant -

5 MR. GRAINEY: Mr. Chairman, can we have a bench 

6 conference for a moment? 

7 CAXRMAN JENSCH: Yes, surely.  

8 (Bench conference, off the record.) 

9 CJAWRMAW JENSCH: Back on the record.  

10 We have been considering here at the table 

11 suggestions from the Staff as to the order of calling 

12 witnesses. And we think we have worked out a procedure that 

13 will be convenient to the parties and their witnesses, and 

14 we will take them in the order that we can accommodate 

15 witnesses of the party; we will take witnesses out of order, 

16 in order to accommodate the witnesses and the parties.  

17 But let's first take the situation and discuss 

18 the financial data which has been prepared by Mr. Cioffi.  

19 MR. VOIGT: That's correct.  

20 CHAIRMAN JENSCH: Io is the assistant comptroller, 

21 of Con Ed.  

22 Mr. Cahill, will you stand and be sworn? 

23 

24 

25
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1 Whereupon, 

2 WILLIAM J. CAHILL 

3 was called as a witness on behalf of the Applicant and,, 

' having been first duly sworn, was examined and testified as 

5 follows: 

6 CHAIRMAN JENSCH: Let me just ask some questions 

7 here.  

8 You are vice president of Consolidated Edison 

9 Company? 

10 THE WITNESS: I am.  

11 CHAIRMAN JENSCH: You reviewed -the financ-al 

12 data prepared by Mr. Cioffi, have you? 

13 THE WITNESS: Yes, sir.  

14 CHAIRMAN JENSCH: And in the course of your 

15 duties,' you do become familiar with the financial condition 

16 of the company especially in relation to this company, is 

17 that correct? 

i8 THE WITNESS: Yesq sir.  

19 CHAIRMAN JENSCH: Having reviewed Mr. Cioffils 

20 statement, do you have any reason to believe other than it 

21 is true and correctp to your belief? 

22 THE WITNESS: 1 have reviewed the statement, and 

23 I have no reason to believe that it is not trw and correct.  

24 CHAIRMAW JENSCH: You would recommnd that it be 

25 accepted as true and correctly reflecting the financial

358
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I condition of the company? 

2 THE WITNESS: That is correct.  

3 CHAIRVN JENSCH: Is there any objection to 

4 having it incorporated pr marking it as an exhibit, I guess 

5 would be easier? 

6 Exhibit No. 1# the statement submitted by Don 

7 Cioffi, and identified by Mr. Cahill, will be identified 

8 as Exhibit No. 1.  

9 Do you offer it? 

10 MR. VOIGT:= Yes# I do.  

1 ~CHAIRMAN JENSCH: There being no objection, it 

12 will be raceived in evidence.  

13 (The document referred to was 

14 . marked Exhibit No. 1 for identifico

15 tion, and was received in evidence, ) 

16 CHAIRMAN JENSCH: Mr. Clemente, do you care to maka 

17 a statement on behalf of the New York Atomic Energy Council? 

k8 MR. CLEMBNTEt Yes, I do.  

19 As earlier indicatd y Mr. Grainey, the Staff 

20 -4seede on January 16, 1975 a supplemental to the Safety 

21 Evaluation. This document was received at the council on 

22 Ftbzuary 4, and this docua 9nt, vch, among other things, 

23 contains at - of Appendix C a discussion of the 

24 geology and seismology oharacteristick of the Indian Point 

25' site. We have reviewed the Staff analysis therein presented,

ar3
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1 and har.aconcluded that the Staff has misapplied 

2 Appendix A to Part 100.  

3 specifically we conclude that the Staff improperlN 

4 defined the Boston-Ottoway trend as a tectonic structure and 

5 - the intensity 8 event in the historical record of the 

6 New England-Piedmont tectonic provincecannot be associated4 

7 cTectonic structure+ within that province0. - application 

8 of Appendix A would require a reevaluation of Unit 3 using 

9 the response spectrum and maximum sustained acceleration 
V _77r 10 associated with that occurrence an intensity - event at 

11 the closest point to the site of the New England-Piedmont 

12 tectonic province.  

13 In view of this Board's perception of jurisdiction 

14 as expressed at the last prehearing conference, specifically 

15 at page 203 and 224 of the transcript, we will not here 

16 attempt to raise the issue I have described.  

17 however, it will be our position before the 

18 Commission in a filing which is yet to be made that no 

19 full-term operating license should issue until compliance 

20 with Appendix A has been resolved.  

end 7-3 21 
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1 CHAIRMAN JENSCH: Well, maybe we should clarify 

2 this question of seismology. The Commission has indicated, 

3 as I understand it, that it will review the conteiii'ions of t.,.  

4 State of New York, either through the Attorney General or 

5 the New York State Atomic Energy Council with reference to 

6 the Rammapo Fault. And since the Commission thereby has 

7 taken under advisement that matter, we, of this Atomic 

8 Safety Licensing Board, felt that we should not intrude in 

9 any respect in that regard. However, if there are other 

10 aspects of seismology, I think those aspects should be 

11 considered by the parties.  

12 I think perhaps we should get a copy of the order.  

13 MR. CLEMENTE: May I respond, Mr. Chairman? 

14 CHAIRMAN JENSCH: We will get a copy from the 

15 Commission and to the extent to which the Rammapo Fault is 

16 before the Commission, because I don't think we should either 

17 intrude upon the Commission's consideration, nor should we 

18 preclude development of data other than that which is, before 

19 the Commission.  

20 MR. CLEMENTE: Mr. Chairman, I don 't understand 

21 the commitment of the Nuclear Regulatory Commission to be as 

22 you described it. I have one vopy of the order and I will 

23 provide it to the Board.  

2CHAIRMAN JENSCH: We will be happy to have it.  

25 We will take it over the recess, if we may, and give consider,-,-



362

I tion to it.  

2 Mr. Voigt? 

3 MR. VOIGT: Mr. Chairman, it is our nderstanding 

4 that the matters raised by Mr. Clemente-An his reiwarks to the 

5 Board is ancillary to and a part of the review which the 

6 state Geoglogical Survey has been conducting. You may recal 

7 that originally was brought to the altention of the staff 

8 some time ago,. it was then a joint investigation "onducted 

9 by the staff, in which the company was invited to participate 

10 and the applicant and the Otate was in consultation.  

11 Based upon that, a report was issued by the 

12 staff last fall, and as a result of the issuance of that 

13 report, a petition which had been filed by a different organi ::.

14 tion, the Citizens Committee for Protection of the Environ

15 ment, to hold a public hearing was denied.  

16 Shortly thereafter, the Citizens Committee filed 

17 a position directed to the Commission itself which in ' t 

is sought a review of the determination by the staff, andrenewe i 

19 the request of the Citizens Committee that a public hearing 

20 be conducted. It is that petition which is still pending 

21 before the Nuclear Regulatory Commission.  

22 Now thqt petition was noticed in the Federal 

23 !tagi3ter and the public and the parties were invit. ,.d to ?enl,: 

24 The applicant filed its response to that-notice and Mr.  

25 Clemente, on behalf of the State, requested an extension unti'.
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M4arch 28th, in order to file the State's comments.  

2 Now, I was advised yesterday by Mr. Clemente that 

3 the State has not yet filed its comments, and it has requests 

4 a further extension within which to submit its comments.  

5 I take it that the matters that Mr. Clemente has 
6 referred to here will be incorporated into those comments, 

7 and will be brought to the attention of the Comission.  

8 So it is our view that these matters are all intertelated.  

9 The Commission has agreed to take a look at them and we 

10 don't know what the Commission is going to do with them, 

11 whether it will determine that there is a necessity for a 

12 hearing or whether it will determine that there has been 

13 adequate, compliance' shown with its own regulations, such that

14 no hearing is required.  

15 But we do believe that this matter is sufficiently 

16 related to what is already prending before the Commission 

17 that the Board should not, at this tivre, attempt to resolve 

18 it one way or the other.  

19 ... .. . CHAIRMAN JENSCH: Well, let me assure you that 

20 the Board, as we have indicated, does not intend to intrude 

21 upon any pending considerations, whatever be its scope.  

22 And if this is a part of the matter that is now befpre 

23 the Nuclear Regulatory Commission, this Board will not give 

24 consid4ration to the matters in this proceeding."'A '-d it's 

25 just a question that we can resolve perhaps during the noon
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I hour* Perhaps we can have a copy of the order and we can 

2 get some indication on this.  

3 What is the staff's view of the matter? 

4 MR. GRAY: Mr. Chairman, it is the staff's 

5 position while the Commission is reviewing this matter regare;-

6 ing the Citizens Committee position that that does not, per t 

7 remove this Board's jurisdiction. However, we do believe, 

8 as the Chairman has indicated, that it is a watter within 

9 the sound discretion of the Board as to whether it wishes 

10 to get into this matter in this proceeding, or whether to 

11 leave it to the Commission. And, therefore, it is in the 

12 Board's discretion.  

13 CHAIRMAN JENSCH: Well, we have considered that 

14 phase of it. And our judgment, if it is related to the 

15 matters pending before the Commission, we of this Board will 

16 not intrude or interfere or consider those parts or the 

17 entirety as a matter before the Commission.  

1 MR. GRAY: I might add, Mr. Chairman, that the 

19 staff has not seen a copy of the Commission order, also.  

20 We would like to, if possible, see it during the noon recess.  

21 CHAIRMAN JENSCH: You are second on the list.  

22 (Laughter.) 

23 MR. CLEMENTE: Mr. Chairman, I am not sure what 

24 order everybody is talking about. Mr. Chairman, do you have 

25 the original petition the Citizens Committee for Protecti.
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58 1 of the Environment + NRC fo reviewv of an adverse determini 

2 tion by the Director of Regulations? 

3 CH-AIRPM TENSCH: I don't have it here, I don't 

4 belive. I may have it, but I am not sure.  

5 MR. CLEMENTE: I will endeavor to find a Xerox 

6 machine and reproduce that, because -ie issues which are 

7 presented to the Comnission in that petition are obviously 

8 set out In rather succinct fashion. You may determine 

9 exactly what is before them for review.  

10 CHAIRMAN JENSCH: Is it your thought it is not 

11 before the Commission? 

12 MR. CLEM-ENTE: The issue ,we raise here is not 

S13 before the Commission in that petition.  

7-5 14 .  
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1 CHRAX&L4 JENSCH.- Well, I tea it that the, Staff 

2 believes that it is i-nterrelated? 

3 MR. CLEMENTE: It is interrelated, Mr i arm 

4 4- eissue we framed is uot addressed.  

5 ~~CRAIuRM JENSCH.- If it's i -seroyatly a part of it4 

6 it s verboten.  

7 MR GRAY: I *was going tro say, It is our undJer

8 standing regarding at least ttieStte of Xvsw*Yo# position, 

9while this matter way not have directly raised-wAh the 

10 citizens' cvtee, at least tlie t o'saYrthug 

11 the Atomic Energy Council intends to, in its anwe, raise 

12 the matter for the comission's consideration. Correct me I1 

13 1 am wrong.  

14 M~R. CLEMAENTE: That is true.  

I5 Mr. Chairman, we have noted what you consider 

16 to be a limit to your jurisdiction.  

17 CHAIRMN JENSCH: We don~t fesel that way. We 

1. feel the way the Staff counsel indicated, that itWs a 

19 matter of discretion.* However,, we are not going to ifterfdrae 

20 with what is pending before the Commission. That vaould be 

21- somewhat insubordinate on our part to interfere in'something 

22 the Board is entertaxing..  

23 ~ 3 ~MR. CtLDMtENTE. The particular issue, I take ito 

24 preclude takcing testimony? 

25 CHAIRMAN JENSCH: It would, exccept y ou may' h ave a
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1 hearing if the Commission decides you have a hearing.  

2 MR. CLEMENTE: I am preserving my position in 

3 this proceeding. I understand that, Mr. Chairman.  

4 CHAIPRMAN JENSCH: Maybe due to the fact that 

5 you do desire to do some Xaroxing, we can consider the nmatte2 

6 at a later time. We will proceed upon the basis we just 

7 announced, and you can make the documents availa)ble to the 

8 Staff and to tw, If you will.' 

9 MR. VOIGT: Mr. Chairman, it is now I225, and 

10 there has been !some concern expressed here about looking 

11 over these documents during the noon recess. May I suggest 

12 we now take the luncheon recess until 2:00 p.m.? 

13 CUUAIRMIAN JENSCH: Yes, th at is about the tMN'e of 

14 our usual recess.  

15 MR. BRIGGS: Mr. Voigt, before we take the recess, 

16 Xwould like to ezk if you could provide me with come 

17 information during the luncheon hour.  

in your recent letter, you indicated that you 

19 r providing the Board with information concerning the 

20 operating his'tory of Indian Point 2 to date, and then the 

21 projected operating history. And then copies of tho 

2 permits that have been received from the Town of Ichanan.  

3 . I didn't receive those before I left Oak Vidge, 

24 but .I would like to see if it's not too volulnous, copfies of 

the information concpali~-the operating be.r Stand
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I projected for Indian Point 2. But I don't have need 

2 for the copies of the parmits.  

3 MR. VOXGT: Yesi sir, The past operatmg! history 

4 had been mailed, I believe, on Tuesday. and we recret 

5 that the mails were such that it didn't get to you. Wu i1l 

6 Supply you with an additional copy of that.  

7 The projected operating history did net get into 

8 the mails u.til Friday, so it's not too surprising that you 

0 didn't get it. And there again, we will have additional 

10 copies for you.  

11 MR. BRIGGS: I don't need a copy to keep; I would 

12 just like to have one to look at for a little while.  

13 MR. VOIGT: Ye, sir.  

14 CHAIRMAN JENSCH: Very well. -At this time let's 

fs recess and rconvene in this room this afternoon at 2,00 

.16 o'clock .  

7 (Whereupon, at 12:30 p.m., the hearing was 

18 recessed, to reconvene at 2:00 p.m., this same day.) 

20 

21 

22 

23 

24.
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8-1 1 
AJTEMOON SESSION 

(2:00 p.m.) 

CHAIRMAN JENSCH: Please come to order.  

4 
Mr. voit.  

5 MR. VOIGT: Mr. Chaiman, you had inquired 
6 this morning about the arrangenent, possible arrangements 

7 for a visit by the Board to the plant site. We ama prepared 

8 to take the Board and representatives of the parties on a 

tour starting after 4:00 o'clock this afternoon.  

to We would like to get ar, indication at this time, 

11 if we could, of approximately howv many people will be 

T2 involved.  

We might have a sho of hands so that we can make 

14 the necessary preparations.  

is CflAI14A!N JWSCH.- Wall, it will be three from 

16 the Board. Two from the Staff? 

17 MR. GALLO- Just two.  

18 M4R. CLEMETE. Pour from the Atomic Energy 

19 

20 CHAIRMA JENSCH: We are the ones that waill be 

21 going over this evidentiary matter. It is primarily -for 

22 the benefit of Dr. Daiber° We would not do it without 

23 the participation of the parties.  

24 Do you have a total of about 

25 MR. GALLO: 1'our from the staff.



I MR. VOIGT: I think it is about 14, Mr. Chairman, 

2 other than the company.  

3 CHAnNUN JENSCH: Is that a convenient number to 

4 handle? 

5 MR. VOIGT: We can handle that, yes.  

6 CHAIRNAN JENSCH: Very well.  

7 MR. VOIGT; We would plan to approve as part of 

8 the itinerary the containment, the control room, the turbine 

9 room, and the waterfront area where the intakes areo 

10 CHAIRNMN JENSCH: That will be fine. Thank you.  

T1 The waterfront area is not one of Dr. Daiberls 

12 interests, but he said that would be fine, too.  

13 24R. VOIGT: The laboratory at the plant which is 

14 somewhat removed from the site. We could go over there 

15 afterwards, ifyou wanted to.  

16. CHAIRM. J ENSCH: Yes. We would like to see that.  

17 MR. VOXGT: Very well, then, we will plan after 

18 we finish at the site to move on to the laboratory.  

1 CHAIRN JENSCH: it will be very helpful.  

20 MR.' VOXGT:. Thank you, sir.  

end 8 21 

2Z 

I 23: 

* 24.
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I CHAIRMAN JENSCH: I guess we are ready to.  

9-TR 

2 9 proceed to the next item. We have concluded the financial 

3 capabilities situation presentation.  

4 Mr. Gray? 

5 MR. GRAY: Yes, Mr. Chairman, I wish, with the 

6 Board's indulgence, to clarify the remarks I made this 

7 morning regarding the matter of seismicity before the Board.  

8 In the argument that I made before the lunch recess, the 

9 subject really dealt with whetht-t .e.-Baard can consider 

10 the seismic issue sua sponde, and I indicated this is clearly

11 within the Board's discretion.  

12 However, the question of whether an interprsted 

13 State, such as the State of New York in this proceeding, 

14 can raise in this issue or interrogate staff witnesses is 

15 governed by the provisions of 2.715C.  

16 In that provision it indicates that, "The presidin 

17 officer will afford a representative of an interested state 

I8 which is not a party, a reasonable opportunity to participate 

19 and to introduce .evidence, interrogate witnesses and advise 

20 the Commission wi'hout requiring..." et cetera.  

21 We believe under 2.715C the State is entitled 

22 to interrogate the staff's witnesses, subject to a determina

S 23 tion, of course, whether such opportunity is reasonaLle in 

24 light of the circumstances. One matter which the Board may 

n wish to consider in this regard is the timeliness of the
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.A State's request. However, in view of the fact that we have 

k60 
2 indicated we do have witnesses available, the staff w o.ld 

3. have no objection to the State's request on the grounds of 

4. the timeliness.  

5 However, we do believe that 2.715C' permits. the 

6 State to raise this matter as the issue, moreover the issue 

7 before the Conmission raised by the Citizens Confmittee deals 

8 with an operating license for Indian Point I and Indian Point 

9 and suspension, modification, revocation, et cetera, of a 

10 construction permit for Indian Point 3.  

11 The issue before the Board is the issuance of 

12 an operating license for Indian Point No. 3.  

13 We have no comment on whether this matter is 

14 appropriate for the Board to raise sua sponde, that is 

15 clearly within the Board's discretion. We do believe that / 

16 the State should be entitled to a reasonable opportunity 

17 to participate in this matter if they so choose.  

is CHAIRMAN JENSCH: Well, I think your statement is 

19 certainly of general application, and the-problem we have, 

20 however, is the fact that, while the matter before the 

21 Commission deals with Indian Point I and 2, the site situatic 

22 is one and the same, in effect.  

23 MR. GRAY: Clearly the subject matter is generic 

24 to the site.  

25 CHAIMAN JENSCH: And we just think it's
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1 
61 inappropriate for us to try to anticipate or to preclude 

2 full, free and open consideration by the Commission, which 

3 
might be prevented if we purport to develop the record in a 

4 way that the Commission does not feel the matter is apropria 

5 
for consideration.  

6 MR. GRAY: The only point we bring to the Board's 

7 attention is that the safety evaluation report which the 

8 staff ,-'.ntends to submit as evidence in this proceeding con

9 tains the staff's analysis regarding the geology and seismolo 

10 regarding the Indi.an Point site.  

11 And we intend to rely upon it, the safety evalu

12 ation report, as an evidentiary basis for the conclusion that 

13 this plant can be granted an operating license.  

LO 14 

15 

16 
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IIf the State of New York believes that there 

2 is an insufficient basis in that documant, I believe that 

3 it would indeed be proper for the board to permit such 

4 inquiry so that there would not be a cloud upon the Indian 

5 Point 3 record, the issuance of such license.  

6 CHAIRKM JENSCH: Certainly appreciate your 

7 position in that regard, and it is a very fine line that we 

8 are attempting to establish, that we do not want to undertake 

9 a proceeding that would be in a sense an insubordination.  

MR. GRAY: I understand that, Mr. Chairman.  

11 CHAIRMN JENSCH: By the Licensing Board before 

12 the Commission. If the Cotission decides that there 

13 should be a hearing, of course, there will be full opportunit 

14 for the generic matter to be considered.  

i5 We do appreciate the fact, howeverv that as the 

16 Staff is obligated to do, is present this Safety Analysis 

17 Report, that all parts of it should be open for interrogatior.  

18 to the extent that a party has raised a matter or as the Ste-

19 has the liberty to do.  

20 Let us give some further consideration to the 

U matter as we proceed, and see if we can wozk this out.  

22 Certainly I feel this way: If there are matters over and 

23 beyond those which were specifically before the Commiseiogn 

24 then clearly I think the Atomic Energy Council is entitled 

25 to interrogate on those matters.
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1 However, we were furnished by the Atomic Energy 

2 Council copies of portions of the petition by some inter

3 venor .  

4 MR. CLEMENTE: CCPEo 

5 C.HAIRMAN JENSCH: Citizens Comittee, I guess, 

6 for the Protection of the Environment.  

7 So we are looking at that now to see if there is 

8 something that specifically delineates the precise matter 

9 before the Commission.  

10 If this is in a fringe beyond that, I think the 

11 Board would agree that we will have to consider that the 

12 matter should be open for -

13 MR. GRAY: The reason why the Staff is bringing 

14 this matter to the attention of the Board, aside from the 

15 legal position, is that we have two witnesses available 

16 who will be unable to participate the remainder of this week, 

17 and we brought them up to this hearing in an obvious 

18 anticipation in telephone conversations with the State of 
but 

19 New York,/to be prepared to proceed should the 

20 Board deem it advisable to do so.  

21 CHAIRMAN JENSCH: It is your thought that the 

22 witnesses are going to be available today and not tomorrai 

23- and the rest of the week? 

24' MR. GRAY: We brought them up if the Board 

2,5 permitted questioning of the witnesses, and they would be



ar3 376 

ii 

available today, in any event, and they would not be availabl 

2 C the remainder of the week, regardless of the Board's decision 

3 CHAIRMAN JENSCH: Perhaps we better give some 

4 ' consideration to the matter.  

5 I think this aspect that you mentioned, however, 

6 it would be indeed unfortunate if witnesses were available 

7 and if the Commission should decide the matter that is 

8 pending before it, that they were not developed when the 

9 opportunity is available to do so.  

10 Mr. Voigt? 

11 MR. VOIGT: Mr. Chairman, as I indicated previousl 

12 we believe that the matters that Mr. Clements has raised 

13 are inextricably linked with the petition filed by the 

14 Citizens Committee for the Protection of the Environment.  

is I note, for example, on page 6 of that petition, 

16 the Citizens Committee argues that, *The geological survey 

17 and the Staff had interpreted Appendix A in a different 

18 manner and arrived at different scientific conclusions." 

19 Now, that assertion obviously is tied to the 

20 question that has been raised by Mr. Clements, Simply, 

21 the Citizens Committee petition questions the intensity 

o2 of the earthquake that has been assigned to the Indian Point 
23S 3 site.  

C 24 Once again, that is the same questiom that Mr.  

25 Clemente has alluded to.
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I 
So we do feel that these matters cannot 

2 
legitimately be separated from the Citizens Comittee 

3 
petition which has been noticed by the Commission.  

On the other hand, Mr. Chairman, we would have 
5 

no objection if the Staff witnesses are available today, 
6 

and if the State wishes to address certain questions to them, 
7 

that that could be done at this hearing without prejudice to 
8 

the position that the matter is beyond the purview of the 
9 

Licensing Board for the time being.  
10 

CHAIRMAN JENSCH: The first thing we should do 

is get the NCR in evidence. Will the Staff proceed? 
12 

MR. GRAY: Thank you, Mr. Chairman.  

13 
CHAIRMAN JENSCH: This is getting a little out of 

14 
order, hearing all the statements from the Applicant, but 

15 to accommodate witnesses, will you proceed, please? 
16 MR. GRAINEY: I would like to introduce the 
17 Safety Evaluation, and I would like to call a panel.  

Domenic Vassallo, Michael Aycock, Carl Stepp, Seth Coplan, 

Tim Jackson.  

20 

21 
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I T&ereupon, 

2 DOMENIC VASSALLOe 

3 MICHAEL AYCOCKF 

4 CARL STEPP, 

5 SETH COPLN, 

6 and 

7 TIM JACKSON 

8 were called as witnesses on behalf of the Regulatory Staff 

9 and, having been first duly sworn, were mamined and testifie% 

10 as follows; 
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CHAIRMAN JENSCH: All right, you may proceed, 

Mr. Grainey.  

DIRECT E=XMINATION 

BY MR. GRAINEY: 

Q .r. Vassallo, I show you a document entitled 

Domenic Vassallo, Professional Qualifications. Was this 

document prepared under your direction and supervision? 

. A Yes, it was.  

Q Is it true and accurate, to the best of your 

knowledge? 

A Yes, it is.  

Q Are there any additions or corrections? 

A No additions or corrections .  

MR. GRAINEY: Mr. Chairman, I would move that 

the document entitled, Domenic Vassallo, Professional 

Qualifications, be admitted into evidence and be incorporate6 

in the transcript as if redd.  

MR. CLEMENT3: No objection.  

MR. MACBETH: No objection.  

CFAIRMAN JENSCH: Hearing no objection, the 

request is grant ed and the statement of professional qualifi

cations of the witness Vassallo may be physically incbrPjratf' 

in the transcript as if orally given.  

(The document follows.)



DOMENIC B. VASSALLO 

PROFESSIONAL QUALIFICATIONS 

CHIEF, LIGHT WATER REACTORS PROJECT BRANCH 1-1_ 

DIVISION OF REACTOR LICENSING 

As Chief, Light Water Reactors Project Branch 1-1, in the Division 

of Reactor Licensing, U. S. Nuclear Regulatory Commission, I provide 

supervision over and coordinate the activities of a group of Licensing 

Project Managers engaged in managing the safety review of nuclear power 

reactors in connection with the required issuance of construction permits, 

operating licenses, and changes and amendments to operating licenses for 

such reactors.  

I graduated from Rensselaer Institute in 1950 with a Bachelor of 

Science Degree in Chemistry, and received a Master of Science Degree in 

Nuclear Engineering from the Massachusetts Institute of Technology in 1956.  

I served with the U. S. Army Medical Corps from 1951 to 1953.  

From June 1953. to September 1954, I was employed by the Stauffer 

Chemical Company of Chauncey, New York, as a chemist involved in pilot 

plant studies of specialty organic chemicals.  

From February 1956 to October 1965, I was employed by Pratt and 

Whitney Aircraft, East Hartford, Connecticut in its AEC sponsored aircraft 

nuclear propulsion and space reactor programs. As an Assistant Project 

Engineer, I served as a group leader responsible for directing the safe

guard aspects of a proposed containment facility for the ground-testing 

of liquid metal cooled space reactor under simulated space conditions, 

and the preparation of a Safety Analysis Report for review by the AEC;
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represented Pratt and Whitney as a member of the Atomic Industrial Forum 

* Subcommittee on Aerospace Nuclear Safety; and assisted in conceptual 

design studies of liquid metal cooled space reactors, including thermal 

* and hydraulic aspects. My initial assignments as a Senior Engineer 

included responsibility for conducting irradiation experiments of 

reactor fuels in test reactors and the conceptual design and analysis of 

a self contained, forced convection liquid metal in-pile loop for irradia

tion of space reactor fuel elements in the Engineering Test Reactor.  

Following termination of Pratt and Whitney's nuclear program, I was 

reassigned, and from October 1965 to September 1966, I was involved in the 

development of combustion systems for turbo-jet engines.  

In September 1966, I joined the Directorate of Licensing, U. S.  

Atomic Energy Commission. As a Project Manager, I had the primary 

responsibility for managing the safety review of both boiling water and 

pressurized water reactor plants. These included Peach Bottom Units 1 

and 2, Easton, Salem Units 1 and 2, Monticello, FitzPatrick, McGuire 

Units 1 and 2, and Rancho Seco. In February 1972, I was promoted to 

Chief, Pressurized Water Reactor Branch No. 1 of the Directorate of 

Licensing.  

I am a member of the American Nuclear Society.

I
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BY MR. GRAINEY: 

Q Mr. Aycock, I show you a copy of a document 

entitled, Michael Aycock, Professional Qualifications. 
Was 

ths document prepared under your direction and supervision? 

A Yes, it was.  

Q Is it true and accurate to the best of your 

knowledge? 

A Yes, it is.  

Q Are there any additions or corrections? 

A No.  

MR. GRAINEY: Mr. Chairman, I would move that 

the document entitled, Michael B. Aycock, Professional 

Qualifications, be admitted into evidence and incorporated 

in the transcript as if read.  

CHAIRMAN JENSCH: Is there any objection? 

MR. M ACBETH: No objection.  

CHAIRMAN JENSCH: Hearing no objection, the 

request is granted and the professional qualifications 
of 

witness Aycock may be physically incorporated as 
if orally 

given.  

(Document follows.)



#1 MICHAEL B. AYCOCK 

PROFESSIONAL QUALIFICATIONS 

LIGHT WATER REACTORS PROJECT BRANCH 1-1 

DIVISION OF REACTOR LICENSING 

I am a Project Manager in Light Water Reactors Branch 1-1 of the 

Division of Reactor Licensing, U. S. Nuclear Regulatory Commission.  

I am responsible for the evaluation of nuclear safety aspec ts of nuclear 

reactor facilities and serve as the project manager for technical evalu

ation of nuclear power reactor license applications.  

I was born in Durham, North Carolina. I am a graduate of the United 

States Naval Academy from which I received a Bachelor of Science degree 

with a major in aerospace engineering in 1970. As a commissioned officer 

in the U. S. Navy I successfully completed the U. S. Naval Nuclear Power ' School course at the training center in Bainbridge, Maryland and received 
further instruction in reactor plant operation at the -SlC-submarine 

prototype facility in Windsor Locks, Connecticut. I am currently-in a 

Master's degree program in Nuclear Engineering ona part-time basis at the 

Catholic University of America.  

In October 1971 I was compelled to leave the Navy as a result of a 

medical disability and in February 1972, I joined the AEC Directorate of 

Licensing as a Project Engineer. With the Division of Reactor Licensing,



I have been assigned the responsibilitiesas project manager, for the 

safety reviews of Pilgrim Nuclear Generating Station, Unit 2; Westinghouse 

* Reference Safety Analysis Report, RESAR-3; and in April 1974, Indian 

Point Nuclear Generating Unit 3.



I - 381 
BY MR' GRAITEY: 

Q Mr Jackson, I show you a documnt entitled.  

"Tim Jackson, Professional ' Qualifications. ! Was this prepare" 

under your direcotion and supervision? 

A Yes, it was.  

Q is it true and accurate to the best. of your 

knowledge? 

A Yes, it is.  

Q Are there any additions or corrections? 

A No, there are not.  

MR. GRAINEY: Again, Mr. Chairman, I would move 

that the document entitled, "Tim Jackson, Professional 

Qualifications,' be admitted into evidence and incorporated 

in the transcript as if read.  

CHAIRMAN JENSCH: Any objection? 

MRo MACBETH: No objection.  

CHAIRMAN JENSCH: Hearing no objection, the 

request is granted and the statement of professional qualifi

cations of witness Jackson may be physically incorporated 

in the record, as if orally given.  

(Document follows:)



TIM JACKSON

PROFESSIONAL QUALIFICATIONS 

I am a financial consultant, associated with the firm of Foster 

Associates, Inc., Washington, D.C., an economic consulting firm.  

I have been with the firm since April, 1974 and have worked on rate 

of return testimony and exhibits for public utilities and other 

financial and economic reports and studies. I have been requested 

by the Nuclear Regulatory Commission to prepare for the staff, 

testimony regarding the financial qualifications of several appli

cants for licenses and permits.  

From 1968 to April 1974, 1 was employed by Lone Star Gas Company, 

Dallas, Texas, a gas transmission and distribution company. I was 

elected Treasurer of that company in 1970 and vice president in 1972.  

I was responsible for corporate finance, cash management, credit, risk 

insurance, payroll, acquisitions, general and financial public relations 

and advertising. I prepared and presented rate of return testimony in 

Texas and Oklahoma for various rate cases in both states. Prior to my 

employment at Lone Star Gas Company, I was associated with IBM and E. I.  

Dupont de Nemours and Company.  

I received a Bachelor of Arts degree from Northwestern University in 1963 

and a Masters of Business Administration with specialization iii ftnance
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from the University of Chicago in 1968. 1 have served two years 

in the U. S. Navy and was responsible for a supply department.
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BY MR. GRAY;--2 

Q Mr. Stepp, I show you a docutent entitled, 

"J. Carl Stepp, Professional Qualificetion ;." Was this docu 

prepared under your direction and supervisi41on? 

A Yes, it was.  

Q Is it true and accurate to the 'est of yo r 

knowledge? 

A Yes, it is.  

Q Are there any additions or corrections? 

A No, there are not.  

MR. GRAINEY: Mr. Chairman, I would move that 

the document entitled, "J. Carl Stepp, Professional 

Qualifications," be admitted in evidence and incorporated 

in the transcript, as if read.  

CHAIRMAN JENSCH: Hearing no objection, the reque

is granted and the statement of professional qualifications 

of witness Stepp may be physically incorporated in the 

transcript, as if orally given.  

(Document follows z)



J. CARL STEPP 

Professional Qualifications 
Site Analysis Branch 

Nuclear Regulatory Commission 

I am employed by the.United States Nuclear Rdgulatory Commission as a 

seismologist in the Division. of-Technical Review; Site.Analysis Branch.  

I received a Bachelor of Science degree in Geology from Oklahoma 
State University in 1959, a Master of Science degree in 
Geophysics from the University of Utah in 1961, and a Ph.D. in 
Geophysics (Seismology) from Pennsylvania State University in 

1971. With the exception of one year. of full time graduate 

study at Pennsylvania State University in 1964, I was employed 
by the National Oceanic and Atmospheric Administration (and its 
predecessor organizations, the Environmental Science Services 
Administration and the United States Coast and Geodetic Survey) 
from 1961 through the spring of 1973 as a research geophysicist 
specializing in earthquake hazard evaluation.. My research there ! , 
was concerned with determining relationships between geologic 

structure and earthquake occurrence inithe United States, with.  
the statistical estimation of earthquake recurrence rates, and.  

with developing generally applicable methods of mapping earth-.  
quake hazards .for guidance in earthquake resistant design of 
structures. As part of my assignment,.I participated in a 

comprehensive study of the seismicity-of the United States and a 
study of the earthquake recurrence statistics in California which 
formed the basis for the Department of Housing and Urban.  
Development Report. to Congress on the advisability of a national 
program for earthquake insurance. Since accepting my present 
position in March 1973, I have been responsible for evaluating 
the seismologic aspects of proposed sites for nuclear generating 
stations. I am a member of the Seismological Society of America, 
the American Geophysical Union, the Society of Exploration 
Geophysicists, the Earthquake Engineering Research Institute, 
and the American Association for the Advancement of Science. I 

have served on the editorial board of Earthquake Notes, the 
Journal of the Eastern Section of the Seismological Society of 

America. I am the author or co-author of eight professional 

publications on earthquake hazard and earthquake zoning.
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BY MR. GRAINEY: 

Q Mr. Coplan, I would xfefer you to a document 

entitled, "Seth M. Coplan, Seismologist, U. S.Nuclear 

Regulatory Staff." Are you familiar with this document? 

A Yes, I am.  

Q Was this prepared under your direction and super

vision? 

A Yes, it was.  

O Is it true and accurate to the best of your 

knowledge? 

A Yes, it is.  

kR. GRAINEY: Again, I would move the document 

entitled, "Seth M. Coplan, Seismologist, U. S. Nuclear 

Regulatory Staff," be admitted in evidence and incorporated 

in the transcript as if read.  

CHAIRMAN JENSCH: Is there any objection? 

Hearing no objection, the request is.graned 

and the statement of grofessional qualifications of the 

witness Coplan may be physically incorporated in the tran

script as if orally given.  

(Document follows: 

BY MR. GRAINEY: 

Q Mr. Vassallo, I would refer you to the bound 

document which includes the -afety evaluation for Indian Poin 

No. 1, published in September 1973, with supplement No. 1,



SETH M. COPLAN 

SEISMOLOGIST, 

U. S. NUCLEAR REGULATORY STAFF 

My name is Seth M. Coplan. I live at 1505 Hampshire West Court, 

Apartment 4, Silver Spring, Maryland 20903 and am employed as a 

seismologist by the United States Nuclear Regulatory Commission, Office 

of Nuclear Reactor Regulation, Division of Technical Review, Branch, 

Washington, D. C. 20555.  

PROFESSIONAL QUALIFICATIONS 

I received a Bachelor of Science degree in Physics from the 

University of Maryland in 1965 and a Master of Science degree in"'Physics 

from that University in 1970. From 1969 to 1973 1 was employed by the 

National Oceanic and Atmospheric Administration (and its predecessor 

organization, the Environmental Science-Services Administration) as a 

geophysicist specializing in seismology. There I was affiliated with 

the National Earthquake Information Center, which analyses and disseminates 

current earthquake data. My basic responsibilities in that position 

were (1) the computation of earthquake epicenters, (2) the evaluation of 

macroseismic information, and (3) the interpretation of seismograms. From 

the spring of 1971 until the summer of 1972 1 was detailed on a part-time 

basis to a NOAA project charged with investigating the seismic hazard



* posed by the Amchitka nuclear testing program. As part of this assignment, 

I performed epicenter computations, participated in the development of 

advanced techniques for such calculations, and assisted in the evaluation 

of regional tectonic data. I have been in my present position since 1973, 

where I am responsible for evaluation of the seismologic aspects of 

proposed nuclear power reactor sites. I am a member of the Seismological 

Societyof America (including its Eastern Section), the American Geophysical 

Union, the Earthquake Engineering Research Institute, and the American 

Association for the Advancement of Science. I have also published a 

paper on advance techniques for earthquake. location.  

0
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I published on January 16, 1975, and the appendices to supple

2 ment No. 1. Are you familiar with this document? 

3 A (Vassallo) Yes, I am.  

4 Q Was this document prepared under your general 

5 direction and supervision? 

6 A (Vassallo) Yes, it was.  

7 Q Is it true and accurate to the best of your 

8 knowledge? 

9 A (Vassallo) Yes, it is.  

10 Q Mr. Jackson, I refer you to the same document and 

11 to supplement No. 1 of that doctmento Is there any part of 

12 thatdocument of which you were the primary author? 

13 A (Jackson) Yes, appendix D to this report.  

14 Q Mr. Stepp and Mr. Coplan, I refer you to the same 

15 document,to supplement No. 1, to the safety evaluation issued 

16 January 1975. Is there an appendix to that suipplement to whi 

17 you were the primary authors? 

is A (Coplan) Yes, there is.  

19 Q And which portion is that? 

20 A (Coplan) Geologic and seismic evaluation of the 

21 Indian Point site.  

22 MR. 'GRAINEY: Thank you.  

23 MR. Cimirman, I would then move that the entire 

24 bound document, which includes ;fety evaluation for the 

25 Indian Point Unit 3 site., dated September 13, 1973, Supplemen'
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68 f No. l; dated January 16, 1975, and the Appendices to that 

2 supplement be admitted into evidence and physically incor-

3 porated in the transcript as if read.  

4 CHAIRMAN JENSCH: Do you have si.ufficient copies 

5 for the reporter? 

6 MR. GRAINEY: Yes, sir.  

7 CHAIRMAN JENSCH- Is there any objection to the 

8 request of staff counsel? 

9 MR. .ALCBZTH: No objection.  

10 

11-2 11 

12 

14 

15 

16 

17 

i8 

19 

20 

21 

22 

23 

*2A 

25
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11-2 1 MR. CLEMENTE: Mr. Chairman, I would object to 

2 the admission of the document into evidence unless we are 

3 afforded an opportunity to examine on the o1ements that 

4 deal with geology and seismology, unless the Board determine,.  

5 that it could leave the record in this pro.eeding open 

6 pending a determination of the proper formn in which we 

7. would be permitted to raise our concerns.  

8 MR. GRAINEY: Mr. Chairman, may I address that? 

9 The Staff put these witnesses in to sponsor 

10 this document, and is making them availabl for examination 

11 by any of the parties on any of the matters contained in 

12 the reports and supplements and appendices.  

13 So we would have no objection to the questions 

14 by the State or any other party.  

15 MR. VOIGT: Mr. Chairman, if I nderstood Mr.  

16 Grainey correctly, he was asking that the document be 

17 incorporated in the record, and I suggest it might be more 

18 appropriate to deal with it as an exhibit.  

19 CHAIRMM JENSCH: I think the practice has been 

20 to physically incorporate it in the transcript so all 

21 recipients of the transcript will have it readily available, 

2 and will not have to rely on access to exhibits on such a 

23 fundamental document.  

24 I think it has been the practice to have it 

25 incorporated in the transcript, and he has sufficient copies
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I available, I understand.  

2 Mr. Clemente, the Board is inclined to its view 

3 that the primary adjudicator of this problem is with the 

4 Commission.  

5 However, due to the availability of these 

6 witnesses and perhaps because the Board may not be in a 

7 position to fully participate in many reuspcts, we will let 

8 the record be prepared subject to the determination by the 

9 Commission whether it should or should not be a part of the 

proceeding.  

If the Commission determines it should be, the 

12 record will be complete as you have suggested it; if it is 

13 not, then you are in a worse position than whatever he the 

14 determination of the Commission on the CCPE petition.  

15 So you will be permditted to interrogate, 

16 MR. CLEMENTE: Mr. Chairman, I would also note at 

this time that we anticipate offering evidence through our 

18 own witnesses, one of whom has only recently returned to the 

19 country, and we are not sure about his availability.  

20 our witnesses also would like a period of time to 

21 assess the results of the examination of Staff witnesses, 

22 and I wish simply to alert the Board that we anticipate 

23 presenting witnesses on the same subject, not jmt examining 

24 the Applicant's witnesses today.  

CHAIRMAN JENSCH: Well, we will consider any

387
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situation in reference to your witnesses' availability at 
2 

another time. But we will make the Staff vitnesses 
3 

available for your examination at this time, and expect your 
4 

witnesses to be present for this session of the proceeding.  
5 

MR. VOIGT: .Mr. Chairman , I must object very 
6 

strongly to Mr. Clemnte's statement and request, inter
7 

preting it as I do as a request to delay the completion of 
8 

this proceeding.  
9 

CHAIRMMN JENSCH: It was my indication that we 
10 will take that Up another time. We are making no commitment 

that that will be done at all. I just indicated we would 

12 
e"pect his witnesses to be available when time permits 

13 
at this sesnion.  

14.  
At the request of Staff counsel, it is before 

15 
the parties. Is there any objection to the request of 

Staff counsel other than as stated? 

17.  
In view of the statements made to the New York 

State Atomic Energy Council, the objection is overruled, 

19 and the request of Staff counsel is granted, and the Safety 

Evaluation in the form stated by Staff counsel may be 
21.  

physically incorporated in the transcript, and accepted 

a if orally given.  

(The document follows.) 
24.

25.
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1.0 INTRODUCTION 

@1.1 General Background 

This is the Atomic Energy Commission's (Commission) Safety 

Evaluation Report relating to the application of the Consolidated 

Edison Company of New York, Inc. (the applicant or Con-Ed) for a 

license to operate the Indian Point Nuclear Generating Unit No. 3 

(Indian Point 3).  

The applicant by application dated April 26, 1967, and as 

subsequent ly amended, requested a license to construct and operate 

a pressurized water reactor, to be known as Indian Point Nuclear 

Generating Unit No. 3 to be located in the town of Buchanan, New York 

about 24 miles north of New York City. The Commission reported the 

* results of its construction permit review in its Safety Evaluation 

Report dated February 20, 1969. Following a public hearing before an 

Atomic Safety and Licensing Board in Montrose, New York on May 15 

1969, the Director of Reactor Licensing issued provisional construc

tion permit number CPPR-62 on August 13, 1969.  

On December 4, 1970, the applicant filed, as Amendment No. 13, 

the Final Facility Description and Safety Analysis Report* required 

by Section 50.34(b) of Chapter 10 of the Code of Federal Regulations 

(10 CFR) as a prerequisite to obtaining an operating license.  

The current application requests an operating license of 3025 

megawatts thermal (MWt), equivalent to a net electrical output of 

*Throughout this safety evaluation, the Final Facility Description and 

and Safety Analysis Report is referred to as an FSAR as in the Final 

Safety Analysis Report.



about 965 megawatts. This is the same power level requested in the 

initial application.  

The radiological safety review with respect to a decision con

cerning issuance of an operating license for Indian Point 3 has been 

based on the applicant's Final Safety Analysis Report (Amendment 13) 

and subsequent Supplements one through 21 inclusive, all of which 

are available at the Atomic Energy Commission's Public Document 

Room at 1717 H Street, N. W., Washington, D. C. and at the Hendrick 

Hudson Free Library, 31 Albany Post Road, Montrose, New York. In 

the course of the review of the material submitted, numerous meetings 

were held with the applicant, the nuclear steam system supplier, 

Westinghouse Electric Corporation, and the applicant 's architect-engineer, 

United Engineers and Constructors, to discuss the plant design, 

construction, and the proposed operation. As a consequence, addi

tional information was requested which the applicant provided in 

certain of the supplements. A chronology of the principal actions 

relating to the processing of the application is attached as Appendix 

A to this Safety Evaluation Report.  

This Safety Evaluation Report summarizes the results of the 

radiological safety review of Indian Point 3 performed by the 

Commission's Regulatory staff.  

This Safety Evaluation Report also delineates the scope of the 

technical details considered in evaluating the radiological safety



aspects of the proposed operation of the Indian Point 3 facility.  

In accordance with the provisions of 10 CFR Part 50, Appendix D of 

the Commission's regulations, a Draft and a Final Environmental 

Statement will set forth the considerations of the environmental, 

impact of the proposed operation of the Indian Point 3 facility.  

1.2 General Plant Description 

The Indian Point 3 facility utilizes a nuclear steam supply 

system incorporating a pressurized water reactor and a four-loop 

reactor coolant system. The reactor core is composed of fuel rods 

made of slightly enriched uranium dioxide pellets enclosed in 

Zircaloy tubes with welded end plugs that are grouped and supported 

into assemblies. The mechanical control rods consist of clusters 

of stainless steel-clad silver-indium-cadmium alloy absorber rods 

that are inserted into Zircaloy guide tubes located within the fuel 

assemblies. The core fuel is loaded in three regions, each utilizing 

fuel of a different enrichment of U-235, with new fuel being introduced 

into the outer region, moved inward at successive refuelings, and 

removed from the inner region to spent fuel storage. Water will serve 

as both the moderator and the coolant, and will be circulated through 

the reactor vessel and core by four vertical, single stage, 

centrifugal pumps, one located in the cold leg of each loop.  

The reactor and reactor coolant system will operate at a pressure 

of 2250 psia with a nominal reactor inlet temperature of 543'F and 

a nominal outlet temperature of 600.4 0 F. The reactor coolant water



will be circulated through the four steam generators to produce 

saturated steam and then be returned back to the pumps to repeat0 

the cycle. An electrically heated pressurizer connected to 

the hot leg piping of one of the loops will establish and maintain 

the reactor coolant pressure and provide a surge chamber and a water 

reserve to accommodate reactor coolant volume change during operation.  

The steam that is generated in the steam generators will be utilized 

to drive a four element tandem compound turbine and will be condensed 

in a radial flow single pass deaerating condenser. Cooling water 

drawn from the Hudson River will be pumped through the tubes of the 

condenser to remove the heat from, and thus condense, the steam 

after it has passed through the turbine. The condensate will then 

be pumped back to the sfeam generator to be heated for another cycle.  

The reactor will be controlled by a coordinated combination of 

a soluble neutron absorber (boric acid) and mechanical control rods 

whose drive shafts penetrate the top head of the reactor vessel.  

The control system will allow the plant to accept step load changes 

of 10 percent and ramp load changes of 5 percent per minute over the 

range of 15 to 100 percent of full power under normal operating 

conditions. Plant protection systems that automatically initiate 

appropriate action whenever a monitored condition approaches pre

established limits are provided. These protection systems will 

act to shut down the reactor, close isolation valves, and initiate 

operation of the engineered safety features should any or all of



these actions be required. Supervision and control of both the 

nuclear steam supply system and the steam and power conversion 

system will be accomplished from the control room.  

The nuclear steam supply system is housed in a steel lined 

reinforced concrete cylindrical structure. -The control building, 

the spent fuel pit, and the primary auxiliary building are-all 

Category I* structures. The-safety injection pumps, the containment 

spray pumps, the spray additive tank and boric acid tanks are among 

the equipment housed in the primary auxiliary building.  

The plant is capable of being supplied with electrical power 

from two independent 138 kV feeders and two 13.8 kV underground feeders 

and is provided with independent and redundant onsite emergency power 

supplies capable of supplying power to shut down the plant safely or 

to operate the engineered safety features in the event of an accident 

and a loss of offsite power sources.  

1.3 Comparison with Similar Facility Designs 

Many features of the design of Indian Point 3 are similar to 

those we have evaluated and approved previously for other nuclear 

power plants now under construction or in operation. To the extent 

feasible and appropriate, we have made use of our previous evaluations 

of those features-that were shown to be substantially the same as those 

previously considered. Where this has been done, the appropriate 

sections of this repor t identify the other facilities involved. Our 

*Category I structures are defined in Section 3.2 of this Safety 

Evaluation Report.



Safety Evaluation Reports for these other facilities have been-pub

lished and are available for public inspection at the Atomic Energy 

Commission's Public Document Room at 1717 H Street, N. W., Washington, 

D. C.  

1.4 Identification of Agents and Contractors 

The Westinghouse Electric Corporation (Westinghouse) is furnishing 

the nuclear steam supply system for Indian Point 3, including the first 

fuel loading, and is also furnishing the turbine generator set. For 

those items of the plant included within its scope of supply, Westinghouse 

has also acted as procurement agent. Westinghouse had contracted with 

United Engineers and Constructors as the architect engineer. Construction 

of the plant was performed by United Engineers until December 1969, 

when this function was assumed by WEDGO, a wholly owned subsidiary0 

of Westinghouse.  

Quirk, Lawler, and Matusky was the applicant's principal consultant 

for hydrological studies while Environmental Analysts, Inc. prepared 

population estimates for the applicant. The Research Division 

of New York University was the applicant's meteorological consultant.  

1.5 Summary of Principal Review Matters 

The evaluation performed by the staff included a review 

of the information submitted by the applicant particularly with regard 

to the following matters: 

We evaluated the population density and use characteristics 

of the site environs, and the physical characteristics of the site,



including seismology, meteorology, geology and hydrology to establish 

that these characteristics had been determined adequately and had been 

given appropriate consideration in the final design of the plant, and 

that the site characteristics are in accordance with the Commission's 

siting criteria (10 CFR Part 100), taking into consideration the 

design of the facility, including the engineered safety features 

provided.  

We evaluated the design, fabrication, construction, and testing 

and performance characteristics of the plant structures, systems, and 

components important to safety to determine that they are in accord 

with the Commission's General Design Criteria, Quality Assurance 

Criteria, Regulatory Guides, and other appropriate rules, codes and 

standards, and that any departures from these criteria, codes, and 

standards have been identified and justified.  

We evaluated the expected response of the facility to various 

anticipated operating transients and to a broad spectrum of accidents, 

and determined that the potential consequences of a few highly 

unlikely postulated accidents (design basis accidents) would exceed 

those of all other accidents considered. Conservative analyses were 

performed of these design basis accidents to determine that the calcu

lated potential offsite doses that might result in the very unlikely 

event of their occurrence would not exceed the Commission' s guidelines 

for site acceptability given in 10 CFR Part 100.
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We evaluated the applicant's engineering and construction organi

zations, plans for the conduct of plant operations, including the 

proposed organization, staffing and training program, the plans for 

industrial security, and the plans for emergency actions to be taken 

in the unlikely-event of an accident that might affect the general.  

public, to determine that the applicant is technically qualified to 

safely operate the plant.  

We evaluated the design of the systems provided for control of 

the radiological effluents from the plant to determine that these 

systems are capable of controlling the release of radioactive wastes 

from the facility within the limits of the Commission's regulations, 

and that the equipment provided is capable of being operated by the 

applicant in such a manner as to reduce radioactive releases to 

levels that are as low as practicable.  

We evaluated the financial position of the applicant to determine 

that the applicant is financially qualified to operate Indian Point 

3.  

1.6 Facility Modifications Required as a Consequence of Regulatory Staff 
Review 

As a consequence of the staff review, a number of design changes 

and emergency plan changes were made to Indian Point 3. These modifi

cations are discussed in greater detail within the body of this 

Safety Evaluation Report. The principal changes which were made are as 

follows:0



(1) The seismic instrumentation program has been augmented (see 

Section 3).  

(2) The safety injection system has been redesigned to meet the 

single failure criterion (see Section 7).  

(3) Interlocks have been placed on the residual heat removal system 

to prevent possible over-pressurization of this system (see 

Section 7).  

(4) Design modifications to prevent premature initiation of the 

recirculation phase following a postulated loss-of-coolant 

accident (see Section 7).  

(5) Design modifications to eliminate the need for automatic trans

fers between redundant d-c power sources (see Section 8).  

(6) Modifications to the emergency diesel fuel oil transfer pumps 

(see Section 8).  

(7) Provision of additional gaseous and particulate monitors to the 

radwaste area, the control room, and the fuel handling and 

storage area (see Section 12).  

(8) Expanded emergency plans to include letters of agreement from 

the Coast Guard, medical support facilities, and the Penn 

Central Railroad (see Section 13).  

(9) A more rapid method of alerting appropriate officials has been 

developed in the case of a radiological emergency (see Section 13).  

(10) Numerous design changes have been required for protection against 

postulated high energy line breaks outside of the containment 

(see Section's 6 and 10).



2.0 SITE CHARACTERISTICS 

2.1 Geography and Demography 

The Indian Point facility is situated on a 239-acre tract of 

land located in Westchester County, New York on the east bank of 

the Hudson.River. The three-unit nuclear facility is located 

approximately 2-1/2 miles southwest of Peekskill, New York and 24 

miles north of the New York City boundary line.  

The Indian Point nuclear facility is surrounded on all sides 

by high ground ranging in elevation from 600 to 1000 feet above sea 

level. Across the Hudson River, which varies in width between 4500 

and 5000 feet in the vicinity of the plant site, the west bank is' 

flanked by steep heavily wooded slopes of the Dunderberg and West 

Mountains to the northwest (elevations 1086 feet and 1257 feet, 

respectively) and the Buckberg Mountains to the west-southwest 

(elevation 793 feet).  

The closest cities with populations exceeding 25,000 are Newburgh, 

New York (1970 population of 26,219, a decrease of 15% since 1960), 

and White Plains, New York (1970 population of 50,220 a 0.5% decrease 

since 1960), both located approximately 17 miles from the Indian 

Point site. The area within five miles of the site has a population 

of 18,130 based on the 1970 census data. The projected population for 

the year 2010 is approximately 74,000 persons. The closest schools 

are located about one mile to the south and east of the site. Figures



2.2 and 2.3 show the 1970 population and predicted 'Cumulative popula

tion data for the year 2010 relevant to the Indian Point nuclear 

facility.  

At the present time the land surrounding the Indian Point site is* 

residential with large areas devoted to parklands and a military 

reservation. A gypsum plant is adjacent to the southwest border of 

the Indian Point site. Northeast of the sit e, just within the 1100 

meter low population zone radius, is a second industrial area on the 

shoreline of Lent's Cove. The closest commercial airport is at White 

Plains, New York, 17 miles south of the station. Minor seaplane 

activity occurs at Green's Cove, about 1.5 miles south of the plant.  

The Hudson River in the area of the site is used for commercial 

ship and barge traffic and for pleasure boating. For recreation, 

there are several sections of the Palisades Interstate Park on the 

west bank, and fishermen's landings, parks and beaches are on the 

east bank of the Hudson River.  

The Hudson River is not used for drinking water purposes below 

the plant site due to salt water intrusion in the tidal estuary.  

The nearest municipal intake of the Hudson River is that for the 

City of New York, which is located about 22 miles upriver from the 

Indian Point site, in the vicinity of Chelsea, New York. Four 

industrial plants within five miles of the site use water from the 

Hudson River for industrial purposes and one plant uses a well for 

its source of industrial water.
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In a report prepared by Environmental Analysts, Inc. in June 

1972, the population data submitted by the applicant was updated 

based on the 1970 census, and population projections were made through 

the year 2010. Based on this report there have been no significant 

demographic changes in the area of the site as described in our 

February 20, 1969 Safety Evaluation Report.  

The minimum exclusion distance as provided by the applicant 

for Indian Point 3 is 350 meters from the centerline of the reactor 

and 330 meters from the outer surface of the containment building 

to the nearest property line (Figure 2.1). The outer edges of the 

cities of Newburgh and White Plains, New York, are the nearest 

boundaries of densely populated geographic centers containing more 

than 25,000 persons, and both are located approximately 17 miles 

from the plant site. However, based on projected populations, the 

outer boundary of the more densely populated section of the City 

of Peekskill was chosen by the applicant during the construction 

permit stage of review as the population center. The nearest 

boundary of Peekskill is 0.63 mile to the northeast; however, the 

nearest residential area of Peekskill is 0.85 mile to the east.  

The applicant has selected a low population zone having an outer 

boundary of 0.67 mile (1100 meters). On the basis that (1) the 

population within the proposed low population zone is small 

(approximately 50 people) and (2) the area of Peekskill in the 

area of the nuclear plant is of a general industrial nature, the



staff at the time of the construction permit review concurred in 

the applicant's selection of the low population zone.S 

Based on the 10 GFR Part 100 definitions of the population center 

distance, the exclusion area and low population zone distances (for 

which adequate emergency plans have been developed), on our analysis 

of the onsite meteorological data from which dilution factors were 

calculated for various time periods (Section 2.3), and on the 

calculated potential radiological dose consequences of design basis 

accidents (Section 15.0), we have concluded that the exclusion area 

radius is acceptable from the standpoint of computed doses from all 

of the design basis accidents analyzed when the reactor is operated 

at the proposed power level of 3025 MWt.  

2.2 Nearby Industrial, Transportion and Military Facilities 

New York State Route 9, which passes through Peekskill and 

Buchanan, is located on the east bank of the Hudson River and 

R oute 9W and the Palisades Interstate Parkway on the west bank of the 

Hudson River. A Penn Central railroad line passes within 0.85 mile 

of the Indian Point 3 containment structure on the east bank of the 

Hudson River; on the west bank, a line of the Penn Central Railroad 

passes approximately one mile from the Indian Point site. Two 

natural gas lines cross the Hudson River and pass ab out 620 feet 

from the Indian Point 3 containment structure. Based on previous 

staff reviews, failures of these gas lines will not impair the safe 

operation of Indian Point 3.



About 600 to 800 commercial barges and ships on the Hudson 

River pass by the Indian Point site each year. The cargoes consist 

of petroleum products, dry goods, and molasses. The applicant has 

indicated that no river traffic shipment of toxic materials or 

explosives currently pass the site. No new environmental hazards 

have been identified since the construction permit review of this 

plant.  

The staff has reviewed the question of airport proximity to 

nuclear power plants in various other licensing cases. On the basis 

of these studies, we conclude that the Indian Point site is suffi

ciently far from an airport of significant size that the probability 

of a crash at the site is essentially that associated with general 

overflights and that the Indian Point facility need not be designed 

or operated with special provisions to protect the facility against 

the effects of an aircraft crash.  

The military installations in the area include the New York State 

Military Reservation (Camp Smith) and the West Point Military Reserva

tion. Camp Smith is about two miles and West Point is about six miles 

from Indian Point 3.  

The closest industry to the Indian Point site is the Georgia 

Pacific gypsum plant located approximately 0.3 mile southwest of 

the Indian Point 3 containment structure. Oil, gas, gasoline, and 

molasses storage facilities are located just outside of the 1100 

meter low population zone for this facility.
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Because of the distance that separates these military and 

industrial facilities and because of experience gained in the0 

operation of Indian Point 1 At the same site, we have concluded 

that these facilities will not affect the safe operation of 

Indian Point 3.  

2.3 Meteorology 

The plant is in a general climatic region which is primarily 

continental in character, but is subjected to some modification by 

marine air which can penetrate the site area. The general regional 

topography ranges from hilly to mountainous. Locally, the plant 

site lies along the Hudson River in a bowl surrounded on almost 

all sides by high ground ranging from 600 to 1000 feet above sea 

level. This topography decisively influences meteorological condi

tions in the valley in the following ways: 

a. Orientation of the valley ridges channels the airflow.  

b. The wind speeds in the valley tend to be lower than in open 

level terrain.  

c. Differential heating of the hillsides and the plain at the mouth 

of the valley create local air circulation (e.g., diurnally

regulated up-and-down valley flow).  

The measured prevailing winds show the influence of valley 

channelling. This channelling effect is not as pronounced during 

the winter months due to generally stronger westerly airflow aloft.
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Several meteorological studies of atmospheric diffusion 

conditions have been based on onsite data. The initial onsite 

meteorological measurement program was conducted during the years 

1956 and 1957. The program consisted of measurements of wind 

speed and temperature taken on a 300-foot tower. Data on the joint 

frequency distribution of wind direction and speed were taken at 

the 100-foot level and vertical temperature differences between the 

150- and 7-foot levels were measured. These data were presented in 

exhibit L-5 for Indian Point 1 (Docket No. 50-3). The total joint 

frequency data recovery for this period is not now known because 

the data were presented as fractions of recovered data and the 

original records were not kept.  

Another meteorological study was conducted during the years 

1969 and 1970. This study was conducted primarily to describe the 

diurnal wind direction reversals in the Hudson River valley. Measure

ments of wind and temperature were made on a 100-foot tower in the 

same location as the now dismantled 300-foot tower and at other 

stations along the Hudson River located within five miles of the site.  

Data collected in this program were taken for the period November 26, 

1969 - October 1, 1970, with recovery rate near 80%. Joint frequency 

distributions of wind direction and speed by vertical temperature 

difference class were not presented in this study. However, the 

applicant concluded that the annual average statistics of wind 

direction and speed, and of vertical temperature difference were 

0
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substantially the same as the 1956-1957 data, thereby indicating 

that meteorological conditions are reasonably consistent from year 

to year. Diurnal valley flow wind reversals were found whenever the 

winds aloft were very light.  

More recent data were acquired by the applicant during the years 

1970 - 1972 utilizing the 100-foot tower. These data provided the 

basis for making a meteorological analysis of the site in accordance 

with current staff practices and verified the representativenes of 

of the 1956-57 data.  

It is the Regulatory staff's practice to utilize for offsite dose 

calculations meteorological data that have been collected for at least 

one continuous year with a data recovery rate of at least 90%. Due to 

numerous equipment failures, the applicant's meteorological data 

recovery rate was often below 90% during the 1970-1972 years.  

Consequently, for use in its accident analyses, a composite year 

of data was constructed by the staff where the recovery rate was 95%.  

This composite year consisted of January-July 1970, August 1971, 

September-October 1972, and November-December 1970.  

Additional modifications of the applicant's data were made to 

have the data conform with present staff methods. The applicant 

recorded wind speeds and directions at the 100-foot elevation, while 

temperatures were measured at the 95-foot and 7-foot levels. The 

wind speed measurements were adjusted by the staff to represent wind
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0 
speeds at a level of 33 feet (the height assumed for ground level 

release calculations) by use of a power law extrapolation. The 

temperature difference between the readings at the 95-foot and 

7-foot levels were extrapolated to temperature differences simula

ting recording instruments at 150-foot and 30-foot levels. This new 

vertical temperature difference calculated by the staff utilized a 

logarithmic method to extrapolate the measured vertical temperature 

difference.  

Additional data were submitted by the applicant in support of 

other meteorological models. In Supplement 14 of the FSAR, the 

applicant presented an analysis of diffusion conditions using the 

"split sigma model" to allow for greater wind meander, a procedure 

to allow for diffusion to the distance of the actual site boundary 

by direction instead of the minimum site boundary, a procedure to 

allow for the effect of averaging diffusion conditions over a 

two-hour period, and a turbulent building wake diffusion model 

developed from New York University wind tunnel tests. The applica

tion of any one of these four meteorological models would result in 

significant reductions in the calculated off-site doses. Although 

the staff felt that these meteorological models have some merit, 

they were not accepted at this time. Among the reasons for not 

accepting these proposed meteorological models was the concern that 

the instruments that recorded the basic data were not sufficiently A
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accurate in the wind speed range of interest. Additional studies using 

more accurate instruments and conditions simulating winds below 4 mph 

may be acceptable to the staff at some future date....  

We concluded that the applicant did not provide sufficient 

justification for the use of these meteorological models for evaluating 

the radiological consequences of accidents at this site; consequently 

we used our own, more conservative meteorological models.  

Utilizing standard staff practices, an evaluation of the meteor

ological diffusion characteristics of the site was made for both 

accident analysis and routine release analysis purposes.  

The evaluation of the calculated offsite doses resulting from 

radioactive releases due to postulated accidents requires calculations 

of the relative concentration, X/Q, for the first 30 days following an 

assumed accident. The impact of routine radioactive releases requires 

calculations of an annually averaged X/Q. These relative concentrations 

were then incorporated into dose analyses.  

Accident dose analyses utilize calculated X/Q values which 

vary with time. The staff uses its most conservative assumptions 

when calculating the X/Q values for the first eight hours following 

an assumed accident. Additional credit is given for diffusion and 

spread of the gaseous plume for time periods beyond the first eight 

hours.  

The calculated dose at the minimum exclusion radius (330 meters) 

at the end of the first two hours and the 30 day dose at the low 

population zone (1100 meters) must be within 10 CFR Part 100 limits.
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In the evaluation of the diffusion of short term (0-2,hr) acci

dental releases from the plant, a ground level release was assumed 

with a building wake factor, cA, of 1000 square meters. The relative 

concentration, X/Q, using the composite year of data (1970-1972), which 

is exceeded 5% of the time was calculated to be l.8x10 -3 sec/m 3 at the 

minimum exclusion radius of 330 meters. This relative concentration is 

equivalent to a dispersion condition produced by Pasquill type F 

stability and a wind speed of 0.7 meters/second with the building wake 

effect being limited to a factor of three over the diffusion condition 

produced by a point source. A similar analysis of the 1956-57 data 

tends to confirm these results. Our meteorological consultant, the 

National Oceanic and Atmospheric Administration (NOAA), has calculated 

a similar X/Q value and the applicant estimates a value which is 40% 

lower (less conservative) than ours.  

In addition to calculating the X/Q values utilized in the two

hour dose at the exclusion radius, the staff calculated X/Q values 

for the 30-day dose at the outer boundary of the low population zone 

(LPZ). Using the diffusion models presented in Regulatory Guide 1.4, 

"Assumptions Used for Evaluating the Potential Radiological Consequences 

of a Loss of Coolant Accident for Pressurized Water Reactors", and the 

onsite meteorological data, the 'staff calculated X/Q values at the LPZ 

of 4.7x10- 4 sec/m 3 for the 0-8 hour period, 1.4x10 - 4 sec/m3 for the 

8-24 hour period, 6.5xi0 - 5 sec/m 3 for the 1-4 day period and 2.2x10
- 5 

3 sec/m for the 4-30 day period. The applicant has presented values 

which are in essential agreement with the staff's values for the first S
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24 hours but are a factor of two to three less for the time period 

from one to 30 days.  

In our evaluation-of the diffusion conditions associated with 

routine effluent release, the maximum annual average relative 

concentration, 2.6x10-5 sec/in3, was calculated to the south-southwest 

of the plant at the site boundary (330 meters). Both the applicant 

and our meteorological consultant (NOAA) have presented values which 

are in essential agreement with ours.  

As discussed in Section 11.0 of this Safety Evaluation Report, 

concerning effluent releases, the maximum annual average concentration 

-7 3 at a location seven miles south of the plant is 2.4x10 sec/in 

We have concluded that the composite year of data present ed in the 

FSAR provides a reasonable basis for estimating atmospheric diffusion 

conditions during accidental and routine gaseous effluent releases 

from the plant. It is not expected that subsequent data collection 

and analysis will change our estimates significantly because the 

data from the years 1956, 1957, and 1969 confirm the climatic repre

sentativeness of the data for the composite year.  

2.4 Hydrology 

The plant is located'on the east bank of the Hudson River and 

is affected by ocean tides as modified by estuary effects between 

the site and the ocean. Runoff from precipitation-type floods, storm 

effects along the coastline, or a combination of these types of events 

can cause local high water levels. Such situations are common along
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estuaries such as the Hudson River. Similarly, low water levels are 

affected by tides, runoff, and cyclonic type storms such as hurri

canes which can depress water levels by essentially blowing water 

downstream. Normal maximum tidal flows at the site, in both the 

upstream and downstream directions, vary between 250,000 and 300,000 

cubic feet per second (cfs). Plant grade is about elevation 15.3 

feet above mean sea level datum (MSL). The intake structure at 

elevation 15.0 ft. MSL is of the outdoor type with the safety-related 

service water pumps located landward of the circulating water pumps.  

Other safety-related facilities are more landward of the intake 

structure.  

The Hudson River is used for water supply in the area, but only 

for industrial cooling purposes near the-site. The river is used 

for public water supply some 30 miles upstream at Poughkeepsie, 

and may be used as a supplemental New York City source at Chelsea 

(22 miles upstream of the plant) during drought conditions. Ground 

water in the area is generally used for industrial and commercial 

purposes, with some limited residential usage on the west side of 

the river at Stony Point.  

Floods from both runoff and hurricane-induced mechanisms have 

occurred in the area. The highest historical water level in the plant 

vicinity occurred in 1950 when a water level of 7.4 feet MSL was 

recorded about one-half mile downstream of the site. 0 
0
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applicant's computational techniques, we concur with the applicant 

in the estimates of water levels at the site for these events, 

exclusive of the allowances provided for coincident wind-generated 

wave action.  

We have independently estimated wind-generated wave action 

coincident with either a PMF, a PMH, or other reasonably extreme 

combinations of less severe events. Our analysis was based upon an 

analytical technique developed by the Corps of Engineers using a 

postulated 45 mile per hour overwater wind speed as the cause of such 

wave action. To assure that the plant will be safely shut down before 

wave action could cause a loss of function of service water pumps,, 

the Technical Specifications require plant shutdown for water levels 

approaching 15 feet MSL and appropriate emergency procedures to 

protect service water pumps.  

At the request of the staff, the-applicant has analyzed the 

capability of local site drainage, including the roofs of safety

related structures, to store and/or pass the runoff from precipita

tion events as severe as could be produced by a local probable 

maximum storm. Although such facilities would undoubtedly overflow 

during severe rainstorms, the analysis has indicated that no loss of 

safety-related functions from such an event is anticipated.  

The applicant has arbitrarily assumed the failure of upstream 

dams coincident with floods of a severity approximately half0
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The potential for site flooding from precipitation events, 

hurricanes, upstream dam failures, and from combinations thereof has 

been investigated by the applicant and evaluated by the staff. Water 

levels at the site for a probable maximum flood (PMF), a probable 

maximum hurricane (PMH) surge, coincident precipitation-type floods 

and hurricanes, and dam failures during various floods have been 

estimated. A PHF or a PHH is considered the upper limit of potential 

flooding that can reasonably be expected to occur at this particular 

site. The applicant's analyses of flooding events indicate that the 

worst such event reasonably possible would be the coincident occurrence 

of the runoff from a precipitation-type flood approximately half as 

severe as a PMFtimed to occur with the worst conditions produced by 

a surge from a hurricane approximately half as severe as a PNH, and 

an arbitrarily assumed failure of a large upstream dam. This estimate 

of the water level at the site for such an event is elevation 15.0 feet 

MSL, and includes an allowance of 1.0 foot for coincident wave action.  

The individual occurrence of either a PMF or a P141, however, were each 

estimated by the applicant to produce water levels at the site of 14.0 

feet MSL and 14.5 feet MSL, respectively. Each estimate contains an 

allowance of 1.0 foot for coincident wind-generated wave action. Based 

upon a comparison of the applicant's estimates with similar determinations 

at other locations in the Northeastern U.S. and upon a review of the
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that of a PMF and has determined that water levels at the site would 

be somewhat less severe than would be produced by a PMF or PMH as 

discussed above. On the basis of our review, we agree.  

The water levels which could be produced from tsunamis at the 

site, are considered to be substantially less than those which can 

be produced from a PMF, PMH, dam failures, or reasonable combinations 

of such flood producing mechanisms.  

Ice-induced flooding at the site to levels approaching those 

estimated for a PMF, or PMH, dam failures, or reasonable combinations 

of such flood producing mechanisms, are not considered credible 

because of the adjacent extremely wide and relatively deep river 

channel.  

The complete loss-of-cooling water at the Indian Point site is 

not considered credible because water can reach the site from both 

upstream and downstream sources.  

The potential exists for minor flooding in the vicinity of the 

outdoor intake structure that could be produced by wave action, 

coincident with severe river flood levels. The staff has required 

the applicant to provide for such extreme conditions by instituting 

plant shutdown for water levels approaching elevation 15 feet MSL 

and to protect the service water pumps in such situations.  

Low water levels are influenced by both droughts and tides.  

Extreme low water levels are caused primarily by severe wind storms,
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such as hurricanes, where storm winds tend to blow estuary water 

downstream. The safety-related effects of low water levels at the 

site are related to the ability of the service water pumps to provide 

a continuous water supply. The applicant has shown in the FSAR that 

the service water pumps, located in the outdoor intake structure at 

elevation 15.0 MSL, reach to elevation 18.5 feet below I4SL. Mean 

low water, based on published U. S. Coast and Geodetic Survey records, 

is approximately elevation 1.5 feet below MSL. The Coastal Engineering 

Research Center's records of the 1932 and 1959 historical low water 

levels at.New York City have been extrapolated to the site by use of 

U. S. Coast and Geodetic Survey tide difference inference techniques 

to indicate that low water levels at the site of approximately 

elevation 5.5 feet below MSL have been experienced. The 13-foot 

difference between the apparent historical low water level and the 

service water intake is considered by the staff to provide adequate 

assurance of a dependable safety-related water supply.  

Ground water occurs in both unconsolidated surf icial deposits, 

and the fractures and solution channels in the underlying bedrock.  

The surficial deposits range in thickness from a few feet in hills 

to several hundred feet in the valley flood plains. General surf icial 

deposit ground water movement at riverbank locations is considered to 

be toward the river, except where high well pumping rates are employed 

(which are not expected at the site), or during relatively short 

periods of high river levels. Use of ground water within five miles
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of the site has been reported by the applicant in several categories; 

*public water supply and commercial, industrial, and private use. The 

only public water supply use within five miles is at Stony Point across 

the river where water is drawn from shallow wells at a rate of about 

550 gallons per minute. Most of the rest of the local wells take 

water from the deeper bedrock aquifer. Within two to three miles of 

Indian Point, almost all wells have been abandoned and connections have 

been made to public water supply systems. We have reviewed the 

potential for contamination of ground water sources from the plant and 

have concluded that such contamination is highly unlikely because of 

the direction of ground water movement and the very limited use of 

ground water in the plant vicinity.  

2.5 Geology, Seismology, and Foundation Engineering 

The staff has completed its review of the geology, seismology, 

and foundation engineering matters relating to Indian Point 3 and 

has concluded that the site foundation conditions are acceptable for 

the facility. This conclusion is based on reports from our consultants, 

the U. S..Geological Survey (USGS) and the National Oceanic and 

Atmospheric Administration (NOAA), formerly the U. S. Coast and 

Geodetic Survey. These reports are included as Appendices D and E, 

respectively, in the Safety Evaluation Report issued on February 

20, 1969.
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The U.S. Geological Survey stated that "There are no known active 

faults or other young geologic structures in the area that could be, 

expected to localize earthquakes in the immediate vicinity of the 

site. Although several ancient faults occur in the area, none appears 

to have been tectonically active since glacial times, or for at least 

the past several hundred thousand years." 

Likewise, in its evaluation of the seismological aspects of 

the site, the U. S. Coast and Geodetic Survey (now NOAA) stated 

that "based on the review of the seismic history of the site 

and the related geologic considerations, the Coast and Geodetic 

Survey believes that the applicant's proposal to use 0.10g for 

representing earthquake disturbances likely to occur within the 

lifetime of the facility to be adequate. The [Coast and Geodetic] 

Survey agrees with the applicant that 0.15g would provide adequate 

basis for designing protection against loss of function of components 

important to safety." 

With regard to the ground which supports the structures at Indian 

Point 3, the applicant's geological consultant concluded that there 

were no cavernous conditions within the bedrock at the site. It based 

this conclusion on detailed studies of two nearby quarries and borings 

drilled at the site. The applicant reported that when excavations were 

made for Units 1, 2, and 3 cavernous conditions were not encountered.  

This conclusion is supported by a representative from the U.S. Geological 

Survey who visited the site and orally reported that there were no 

cavernous conditions.
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The staff has also reviewed various aspects of the foundations 

for Units 1, 2 and 3. The applicant stated that "The Unit No. 1 

structures 'are now at least 12 years old and there has never been 

any evidence of settlement cracking or other settlement related problems.  

The same can be said for recently completed Unit No. 2 structures." No 

evidence of settlement related problems has been observed with the 

Indian Point 3 structures during their construction.  

Based on the performance of these foundations and the earlier 

reports of the USGS and NOAA, the foundation conditions at Indian Point 

are acceptable.



3.0 DESIGN CRITERIA -STRUCTURES, COMPONENTS, EQUIPMENT, AN'D SYSTEMS 

3.1 Conformance with AEC General Design Criteria 

The Indian Point 3 plant was designed and is being constructed 

on the basis of the proposed General Design Criteria, published 

July 11, 1967. Construction of the plant was partially completed and 

the Final Facility Description and Safety Analysis Report had been 

filed (filed on December 4, 1970) when the Commission published its 

revised General Design Criteria in February 1971 and the present 

version of the criteria in July 1971. As a result, we did not require 

the applicant to reanalyze the plant on the basis of the revised 

criteria. However, our technical review assessed the plant against 

the General Design Criteria now in effect and we have concluded that 

the plant design conforms to the intent of these newer criteria.  

3.2 Classification of Structures, Components and Systems 

The applicant has classified the seismic design of plant structures, 

components and systems into three principal categories. Class I* includes 

those structures, components and systems whose failure might cause or in

crease the severity of a loss-of-coolant accident, or result in an 

uncontrolled release of significant amounts of radioactivity, and those 

structures, components and systems essential to safe shutdown-and 

isolation of the reactor. Class II includes those structures, components 

and systems that are important to reactor operation, but not essential 

*In this Safety Evaluation Report, the staff utilizes the words Category I as 

equivalent to the applicant's seismic Class I notation.



to safe reactor shutdown and whose failure would not result in the 

release of significant amounts of radioactivity. Class III includes 

those structures, systems and components that are not directly related 

to reactor operation or containment. In addition, some structures 

have a mixed classification when they are basically a Class II or 

Class III designation, but contain components or systems of a Class 

I or Class II designation.  

We find these classifications to be acceptable and we have concluded 

that the applicant placed all safety-related structures, systems, and 

components in their appropriate category.  

3.3 Wind and Tornado Criteria 

The applicant has considered the effects of tornado loads in the 

design of Category I structures. Tornado wind loading was taken 

as a 300 mph tangential wind traveling with a translational velocity 

of 60 mph. Also considered as a separate and combined loading 

condition is a 3 psi pressure drop external to the structure.  

The wind loading and pressure drop parameters are consistent with 

the generally accepted criteria used for nuclear power plants. ASCE 

Paper No. 3269 was utilized to determine the loads resulting from 

these wind and tornado effects. We have concluded that in the design 

of the facility, the methods of converting wind and tornado velocities 

into forces on the structures are in accordance with the state-of-the

art and are acceptable.
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3.4 Water Level (Flood) Design Criteria 

The applicant established that the most severe flooding condition 

corresponds to a water elevation of 15 feet above mean .sea level (MSL).  

This elevation is lower by three inches than the critical elevation 

at which water would start seeping into the lowest of the plant 

buildings.  

As discussed in Section 2.4 of this report, the staff concluded 

that flooding levels under the most extreme conditions could reach 

a level of 15.0 feet MSL, exclusive of wind-generated wave action.  

Wind-generated wave action could raise the flooding level above 

plant grade in the vicinity of the service water pumps.  

In the event of wind-generated wave action in conjunction with 

extreme flooding conditions, the plant will still be protected. In 

this unlikely event, the plant will be shut down in accordance with 

the Technical Specifications, and the service water pump area will 

be protected. Other areas, such as the diesel generator area, will 

not require additional protection from the wind-generated waves in 

that these waves rapidly dissipate once they strike land. Calculations 

have shown that the plant intake structure can bear a hydraulic 

load associated with 21 feet of water. Therefore, we have concluded 

that the intake structure can withstand the additional hydraulic load 

produced by wind-generated waves.  

Consequently, the combination of the elevation of the plant 

structures, the load-bearing capability of the intake structure,



and the Technical Specification requirements on plant operation and 

service water pump protection, result in acceptable conditions to 

protect the plant against flooding.  

3.5 Missile Protection Criteria 

Various structures at the Indian Point 3 site have been designed 

and constructed to withstand the effects of tornado generated missiles.  

Among these structures are the primary auxiliary building, the control 

room, the containment, the diesel generator building, the cable 

tunnels, and the waste hold-up tank pit.  

The tornado generated missiles include a spectrum of possible 

items that could be dislodged during tornadic winds and become 

missiles. The missiles assumed by the applicant include two horizontal 

missiles: a four inch by twelve inch by twelve foot wooden plank 

traveling end-on at 300 mph and an automobile weighing two tons with 

a contact area of 20 ft2 traveling not more than 25 feet off the ground 

at 50 mph, and two vertical missiles: a four inch by twelve inch by 

twelve foot Wooden plank at 90 mph and a passenger car weighing two 

tons at 17 mph less than 25 feet above the ground. We find that the 

missile criteria utilized by the applicant are adequate on the basis 

that they have been used on previous plants.  

The effects of missiles generated inside of the containment 

have also been considered. The reactor coolant system is protected 

by a three foot thick concrete shield wall which encloses the reactor



coolant loop and the pressurizer. A two foot thick concrete operating 

floor provides additional protection against internally generated 

missiles. The effects of missiles generated by the fracture of con

trol rod drive mechanisms have also been considered. A structure over 

the control rod drive mechanisms has been provided to block any such 

potential missiles. We have concluded that the measures taken to 

provide protection against interntally generated missiles are acceptable.  

3.6 Protection Against Dynamic Effects Associated with the Loss-of-Coolant.  
Accident 

The applicant has provided protection against pipe whip in 

accordance with the criteria in Regulatory Guide 1.46 "Protection 

Against Pipe Whip Inside Containment". The piping/support systems 

have been dynamically analyzed by the time-history method for each 

postulated break.  

We conclude that the applicant has provided adequate pipe whip 

restraints to protect against postulated breaks, both longitudinal 

and circumferential at specified locations within the reactor coolant 

pressure boundary and in the main steam and feedwater systems.  

3.7 Seismic Design 

We and our consultant, Nathan M. Newmark Consulting Engineering 

Services, have reviewed and evaluated the seismic design input criteria 

employed by the applicant with reference to structures, systems and 

components. The seismic loads are based on horizontal ground 

accelerations of 0.10 g for the Operating Basis Earthquake and 0.15 g



for the safe shutdown earthquake with vertical accelerations equal 

to two-thirds the horizontal ground accelerations. The consultant's 

report is attached as Appendix B.  

The seismic design response spectra curves were presented in 

the application for a construction permit and found acceptable. The 

modified earthquake time histories used for component equipment 

design were adjusted in amplitude and frequency to envelope the 

response spectra specified for the site. We and our seismic design 

consultant conclude that the seismic input criteria proposed by the 

applicant provides an acceptable basis for seismic design.  

The modal response multi-degree-of-freedom method and the 

normal mode-time history method are used for the analysis of all 

Category I structures, systems and components. The vibratory0 

motions and the associated mathematical models account for the 

soil-structure interaction and the coupling of all coupled 

Category I structures and plant equipment. Governing response 

parameters have been combined by the square root of the sum of the 

squares to obtain the modal maximums when the modal response 

spectrum method is used. The absolute sum of responses is used for 

closely spaced frequencies. Horizontal and vertical floor spectra 

inputs used for design and test verification of structures, systems 

and components were generated by the normal mode-time history method.  

Torsional loads have been adequately accounted for in the seismic



analysis of the Category I structures. Vertical ground accelerations 

were assumed to be 2/3 of the horizontal ground accelerations and the 

horizontal and vertical effects were combined simultaneously. Constant 

vertical load factors were employed only where analysis showed suffi

cient vertical amplifications in the seismic system being analyzed.  

We and our consultant have reviewed the information provided by 

the applicant and find the seismic system and subsystem dynamic 

analysis methods and procedures used by the applicant acceptable.  

As part of the review of Indian Point 3, the staff concluded that 

the applicant's seismic instrumentation program required augmentation.  

In response to the Staff's requirement for additional seismic instru

mentation the applicant has added three peak shock recorders on 

the containment base mat in a tri-axial-arrangement. The applicant 

also added recording accelerographs on one steam generator, one 

reactor coolant pump, and on the pressurizer. A plan for the 

utilization of any acquired seismic data will be developed before 

an operating license is issued.  

We conclude that the type, number, location and utilization of 

strong motion accelerographs to record seismic events and to provide 

data on the frequency, amplitude and phase relationship of the seismic 

response of the containment structure correspond to the recommendations 

of Regulatory Guide 1.12, "Instrumentation for Earthquakes" and is acceptable.



3.8 Design of Category I Structures 

The review and evaluation of the Category I structures included 

the structural foundations, the containment, the auxiliary building, 

the control room, the intake structure, and a portion of the pump

house. The structures were built from a composite of structural 

steel and reinforced concrete members. In general, the structures 

were designed as continuous systems. The various structural com

ponents that were integrated into the continuous structures consist of 

slabs, walls, beams, and columns.  

The analyses were based on elastic analysis procedures with the 

design being executed using the working stress design method and 

the ultimate strength design method. The design method for reinforced 

concrete followed that of ACI 318-63, with the use of specific loading 

combinations applicable to nuclear power plant design conditions.  

For the structural steel the AISC Specifications were utilized.  

The loading combinations used for the design of the structures 

included normal dead and live loads, accident loads, wind and tornado 

loads, the flood loads, the missile loads and the earthquake loads.  

The applicant has specified and utilized numerous loading 

combinations for the normal loading conditions as well as for the 

severe loading conditions that include the accident, the tornado 

and/or the safe shutdown earthquake.



As a result of the review and evaluation of the criteria and the 

procedures related to the design and construction, we conclude that 

the Category I structures have been acceptably designed and constructed.  

3.9 Mechanical Systems and Components 

3.9.1 Dynamic System Analysis and Testing 

The staff has reviewed the effects of dynamic loads on the 

Indian Point 3 reactor coolant pressure boundary and on the reactor 

internal structures.  

Because of the similarities of the Indian Point 3 design to 

Indian Point 2, the applicant has designated Indian Point 2 as the 

prototype plant from which preoperational vibration test results are 

applicable in evaluating the design adequacy of the reactor internal 

structures of the Indian Point 3 plant. A vibrational test program 

was conducted at Indian Point 2 which included various operational 

flow transients up to a temperature and pressure of 530'F and 2200 psi, 

respectively. The response characteristics of vibratory strain, 

acceleration,.and pressure signals were analyzed in terms of major 

frequency components for obtaining modal contributions and to define 

the dynamic behavior under flow induced excitations. These test results 

were reported in Topical Report WCAP-7879, "Four Loop PWR Internals 

Assurance and Test Program." The staff has reviewed this topical report 

and has concluded that the vibration testing program conducted at the
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Indian Point 2 plant acceptably demonstrates the integrity of the 

Indian Point 2 reactor internals to withstand flow-induced vibrations 

under normal operating conditions. The staff also concluded that 

these tests on Indian Point 2 serve as a prototype for other four 

loop Westinghouse plants, similar in design to Indian Point 2, in

cluding Indian Point 3. Th us, only a confirmatory preoperational 

vibration test in accordance with Regulatory Guide 1.20 will be 

conducted on Indian Point 3. On the basis of the applicability of 

the Indian Point 2 tes ts and conformance to Regulatory Guide 1.20, 

we have concluded that the vibration test-.program is acceptable.  

The reactor internal structures must also withstand the loadings 

associated with the simultaneous occurrence of a LOGA and a safe shut

down earthquake (SSE). The applicant has applied the results of Topical 

Report WCAP-7822 "Indian Point Unit No. 2, Reactor Internals Mechanical 

Analysis for Blowdown Excitation" to demonstrate the capabilities of 

the Indian Point 3 reactor internals. The staff has reviewed this 

topical report including the mathematical models, analytical procedures 

and methods, allowable stress criteria, and allowable deflection and 

stability criteria. The staff concludes that the topical report is 

acceptable and applicable to Indian Point 3. The staff also concludes 

that the Indian Point 3 reactor internals will withstand the simultaneous 

occurrence of LOCA and SSE loadings within design limits.
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The consequences of vibration in other parts of the reactor 

coolant pressure boundary (RGPB) have been considered by the staff.  

In accordance with the provisions of USAS B31.1.0, a vibration 

operational test program will be performed during startup and initial 

operations. This test program will verify that the piping and 

piping restraints within the RCPB have been designed to withstand 

the dynamic effects of valve closures, pump trips and other anticipated 

events which could cause significant vibrations. Thesd tests will 

simulate transients that are expected to be experienced during reactor 

operation and will demonstrate that the requirements of USAS B31.1.0 

to minimize vibrations have been met.  

.Category I Components Outside of the Reactor Coolant Pressure Boundary 

All safety-related systems, components, and equipment outside of 

the reactor coolant pressure boundary are Category I and are designed 

to sustain normal loads, anticipated transients and one half of the 

safe shutdown earthquake (SSE) within the appropriate code allowable 

stress limits. These same systems, components, and equipment are also 

designed to sustain the SSE within stress limits which are comparable to 

those associated with the emergency operating condition category of 

current component codes. We have concluded that these stress criteria 

provide an acceptable margin of safety for Category I systems and 

components outside of the RCPB which may be subjected to seismic

loadings.

0 3.9.2
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3.10 Seismic Qualification of Category I Instrumentation and Electrical 
Equipment 

A seismic qualification program for all Category I instrumentation 

and electrical equipment was implemented to confirm that (1) in the 

event of a safe shutdown earthquake, this equipment will function 

properly during the earthquake and following the post-accident 

operation, and (2) the support structures for this equipment are 

adequately designed to withstand the seismic disturbance. The 

operability of the instrumentation and electrical equipment was 

ensured by testing. The design adequacy of the supports was 

assured by either analysis or testing. The results of these tests 

and analyses are described in Topical Report WCAP 7397-L "Seismic 

Testing of Electrical and Control Equipment". We have evaluated0 

this report and conclude that it is acceptable and applicable to 

Indian Point 3.  

Additional information on this subject is given in Section 7.8 

of this Safety Evaluation Report.
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4.2

REACTOR 

Summary Description 

The Indian Point 3 core is similar to that of the Zion Unit 1 

core and consists of 193 fuel assemblies with 204 fuel rods per 

assembly. The active heat transfer surface area for each plant is 

approximately 52,000 ft. 2 The proposed initial power level for the 

Indian Point 3 core is 3025 megawatts thermal (MWt) as compared to 

3250 MWt for the Zion Unit 1 core. A comparison of the Indian Point 

3 and the Zion Unit 1 thermal hydraulic, and core mechanical and 

nuclear design parameters is given in Table 4.4.  

Mechanical Design of Reactor Vessel Internals 

For normal design loads of mechanical, hydraulic and thermal 

origin, including anticipated plant transients and the operational 

basis earthquake, the reactor internals were designed to the stress 

limit criteria of Article 4 of the ASME Boiler and Pressure Vessel 

Code Section III, 1965 Edition.  

The reactor internal components have been designed to withstand 

the loads calculated to result from a loss-of-coolant accident (LOCA), 

the safe shutdown earthquake (SSE) and the combination of these 

postulated events, utilizing the criteria described in Section 14.3.3 

of the FSAR, and in Topical Report WCAP-7822, "Indian Point Unit 

No. 2 Reactor Internals Mechanical Analysis for Blowdown Excitation".  

These criteria are consistent with the comparable Code emergency and 

faulted operating condition category limits and the criteria which



have been accepted for all recently licensed plants. Accordingly, 

we have concluded that these design criteria are acceptable.* 

4.3 Nuclear Design 

The nuclear design of the Indian Point 3 reactor is essentially 

the same as that for Indian Point 2 and Zion Units 1 and 2 previously 

reviewed by the staff and found acceptable. The design power level 

and average linear power density for Indian Point 3 is intermediate 

to Indian Point 2 and Zion as shown in Table 4.3 below. Our con

clusions concerning the adequacy of the n uclear design presented 

in the Safety Evaluations for the above cited four-loop Westinghouse 

designed reactors apply to Indian Point 3 in most areas. These 

include design bases, reactivity control provisions, reactivity 

coefficients, nuclear design methods, and the general concept of 

reliance on ex-core neutron detectors for power level and power 

distribution monitoring and safety system functions.  

TABLE 4.3, 

Design Power Level and Average Linear Power Density 

Average Linear 
Plant Power Level (MWt) Power Density (kW/ft) 

Indian Point 2 2760 5.7 

Indian Point 3 3025 6.2 

Zion 1 and 2 3250 6.7
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We have examined the effects of fuel densification on the core 

power monitoring requirements and have concluded that Indian Point 

3's system of reliance on ex-core neutron detectors is acceptable.  

This conclusion is based on the fact that the largest total 

peaking factor, FQ, expected during operation of this nuclear 

power plant is smaller than the peaking factor (and its associated 

power level) which meets emergency core cooling acceptance criteria.  

This comparison is discussed below.  

Fuel densification has been observed in some Westinghouse 

manufactured fuel. Densified fuel can result in local power 

spikes, greater stored energy in the fuel, and a reduced heat 

transfer capability within the fuel. (See Section 6.5 of this 

Safety Evaluation for a more complete discussion). The effects of 

fuel densification on the operation of Indian Point 3 have been calcu

lated. It was determined that the core can be operated with densified 

fuel at a power level of 3025 MWt, and an FQ, of 2.56, and will meet 

the AEC's emergency core cooling acceptance criteria.  

In a separate series of calculations, the total peaking factor, 

F, with densified fuel, was calculated for numerous operating condi

tions. To be conservative, this group of calculated FQ's was calcu

lated for many extreme control rod configurations not expected under 

usual operating conditions. These calculated values of F have 

Q 

been correlated with the percent of axial offset. Axial offset 

is defined as the percent of the difference between the power levels



0 
of the top and bottom halves of the core, divided by their sum.  

The correlation shows that FQ < 2.56 when the axial offset is in 

the range of -14 to +12 percent. The axial offset of the Indian 

Point 3 core is determined from measurements made by the ex-core 

detectors. To account for ex-core detector uncertainty the Technical 

Specifications limit the measured axial offsets from -11 to +9 

percent when the core is at the design power level.  

On the basis that the largest FQ value that satisfies emergency 

core cooling limits equals or exceeds any FQ value allowed by the 

Technical Specifications, the use of ex-core monitors satisfies 

the core power monitoring requirements.  

The reactor is protected against uncontrolled axial xenon 

oscillations. It is predicted to be stable against azimuthal 0 
oscillations. This will be verified by tests in Indian Point 2 

and/or Zion 1.  

We conclude that these measures and those described in the FSAR 

assure that FQ limits will be maintained and allow safe operation 

of the reactor at the design power level of 3025 MWt.  

In addition to the provisions required for power maldistribution 

detection, control, and protection, a limited number of fixed in-core 

neutron detectors have been included in the Indian Point 3 design.  

Such detectors have also been included in the Indian Point 2 and 

H. B. Robinson reactors. The fixed in-core detector system consists 

0
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of eight flux thimbles located symmetrically (radially and axially) 

throughout the core. Each thimble will have four miniature detectors 

(small argon filled , highly enriched U 25fission chambers) with a 

sensitive length of about one inch and will be about 0.15 inch in 

diameter. Individual detectors have a design limit of about 

3 x10 21nvt.  

The detectors will provide input to a computer. The readings 

for each detector will be time averaged for one minute, and the 

computer will compute the following: 

a. Mean power level seen by each detector string.  

b. Axial offset seen by each string.  

C. Core mean power level.  

d. Core mean axial offset.  

e. Radial quadrant tilt factors for the eight quadrants which describe 

the tilted power distribution curve for each detector string.  

The computer will print out an alarm message whenever: 

a. Any of the 8 mean power levels exceeds its limit.  

b. Any of the 8 radial tilting factors exceeds its limit.  

c. Any of the 8 axial offsets exceeds its limit.  

d. The core mean axial offset exceeds its limit.  

There is no safety requirement for these detectors, but their 

existence and use will provide extra assurance that power distribu

tion limits are maintained.



4.4 Thermal and Hydraulic Design 

The core thermal and hydraulic design parameters for Indian 

Point 3 and Zion Unit 1 are presented in Table 4.4 to facilitate 

comparison of these two reactors. The design criteria for prevention 

of fuel damage are the same for both reactors. The first criterion is 

that the minimum local DNBR, calculated using the Westinghouse W-3 

correlation*, be maintained greater than 1.3 for steady state and 

anticipated transient conditions. The second criterion is that fuel 

melting will not occur for all steady state and anticipated Itransients.  

We have reviewed the methods of analyses and the results of 

core thermal hydraulic performance for a spectrum of limiting 

anticipated transients presented in the FSAR. These include Loss of 

C oolant Flow (FSAR Section 14.1.6), Loss of External Electrical Load0 

(MAR Section 14.1.8) and Excessive Load Increase (FSAR Section 14.1.11).  

For all of these anticipated transients, the minimum DNBR during the 

transients is well above 1.3 using appropriate assumptions regarding 

initial power distribution. Additional analyses of core performance 

during transients have been presented in WCAP-7306, "Reactor Protection 

System Diversity in Westinghouse Pressurized Water Reactors" which 

is applicable to Indian Point 3.  

*The Westinghouse W-3 correlation is used to predict the heat flux and 
location where departure from nucleate boiling is predicted to occur.
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On the basis of the applicant's ability to calculate power 

distribution, ability to verify these calculations experimentally 

with incore instrumentation, the adequacy of the W-3 correlation, 

the results of analyses for both the steady state and transient 

cases of interest, and a suitable margin between the minimum 

calculated DNBR and 1.3, we have concluded that the reactor thermal 

and hydraulic design is acceptable.



TABLE '4.4 

REACTOR DESIGN COMPARISON*

THERMAL AND HYDRAULIC DESIGN PARAMETERS 

Performance Characteristics 
Reactor Core Heat Output, MWt 
Reactor Core Heat Output, Btu/hr 
System Pressure, PSIA 
Minimum DNBR at Nominal Conditions 

Coolant Flow 
Total Flow Rate, lb/hr 
Average Velocity Along Fuel Rods, ft/sec 
Average Mass Velocity, lb/hr-ft

2 

Coolant Temperature, *F 

Nominal Inlet 
Average in Core 
Average in Vessel 
Nominal Outlet of Hot Channel 

Heat Transfer at 100% Power 
Active Heat Transfer, Surface Area, ft2 

Average Heat Flux, Btu/hr-ft
2 

Maximum Heat Flux, Btu/hr-ft
2 

Average Thermal Output, kW/ft 

Maximum Clad Temperature, 'F 
Clad Surface at Nominal Pressure 
Clad Average at Rated Power 

Fuel Central Temperature, *F 
Maximum at 100% Power 

CORE MECHANICAL DESIGN PARAMETERS

Indian Point 3 Zion Station

3025 
10324 x 106 

2250 
2.21 

136.3 x 106 

15.6 
2.54 x 106

542.6 
573.0 
571.5 
633.5 

52,200 
193,000 
539,000 
6.2 

657 
715 

4100

3250 
11090 x 106 

2250 
2.02 

135.0 x 106 

15.3 
2.52 x 106

530.2 
564.8 
563.2 
631.7

52,200 
207,900 
579,600 
6.7

657 
720 

4250

Fuel Assemblies 
Design RCC Canless 

15 x 15 
193 
204

Number of Fuel Assemblies 
UO2 Rods per Assembly

RCC Canless 
15 x 15 
193 
204

*As originally presented in the FSAR

6 

0

0



TABLE 4.4 

REACTOR DESIGN COMPARISON (Cont'd)

CORE MECHANICAL DESIGN PARAMETERS 

Overall Dimensions, in.  

Number of Grids per Assembly

Fuel Rods 
Number 
Outside Diameter, in.  
Clad Thickness, in.  
Clad Material

Fuel Pellets 
Material 

Length, in.

Indian Point 3 Zion Station

8.426 x 8.426 
7 

39,372 
0.422 
0.0243 
Zircaloy-4 

UO Sintered 
0.600

8.426 x 8.426 
7 

39,372 
0.422 
0.0243 
Zircaloy-4 

UO Sintered 
0.600

Fuel Enrichment, w/o U-235 
Region 1 
Region 2 
Region 3 

Rod Cluster Control Assemblies 
Number of Clusters, Full/Part Length 
Number of Control Rods per Cluster 

NUCLEAR DESIGN PARAMETERS

Hot Channel Factors 

Heat Flux N 

Nuclear, F E 

Engineering FE 
Total 

Enthalpy RiseN 

Nuclear, FAH E 
Engineering, FAH

2.25 
2.80 
3.30 

53/8 
20

2.72 
1.03 
2.80 

1.58 
1.01

2.25 
2.80 
3.30 

53/8 
20

2.71 
1.03 
2.79 

1.58 
1.01
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5.2

REACTOR COOLANT SYSTEM 

Summary Description 

The reactor coolant system includes a reactor vessel and four 

coolant ioops connected in parallel to the reactor vessel. Each 

loop contains a circulating pump and a steam generator. The 

pressurizer, the pressurizer relief tank connecting piping, and 

instrumentation necessary for operational control are also part of 

the reactor coolant system.  

Integrity of Reactor Coolant Pressure Boundary 

Components of the reactor coolant pressure boundary are Category I 

and are built to meet the requirements of the codes and standards 

specified in 10 CER 50.55a, except that the pumps are designed to an 

equivalent acceptable standard. The stress limit criteria specified 

for the normal and upset operating condition categories of the 

applicable codes apply for normal loads, anticipated transients and 

the Operational Basis Earthquake. Under the loads calculated to 

result from the Design Basis Accident, the safe shutdown earthquake 

and the combination of these postulated events, the components of the 

reactor coolant pressure-boundary are designed to the applicable 

emergency and faulted operating condition limits of the appropriate 

codes, or where explicit limits are not provided in the codes, to 

the criteria of Appendix A of the FSAR. The criteria of 

Appendix A, as modified by Supplement 12 of the FSAR, are consistent
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with comparable current code criteria. We have concluded that these 

criteria are acceptable for components of the reactor coolant 0 
pressure boundary.  

Table 5.2 lists the Code requirements to which the reactor 

coolant system has been designed and fabricated.  

To assure compliance with the safety and design criteria, ferritic 

materials of pressure retaining components of the reactor coolant pres

sure boundary must exhibit adequate fracture toughness properties under 

normal reactor operating conditions, system hydrostatic tests, and 

during transient conditions to which the system may be subjected. We 

have reviewed materials testingand the operating limitations proposed 

by the applicant and find them acceptable.  

The applicant has stated in the FSAR, Amendment Nos. 23 and 24, 

Supplement Nos. 9 and 10, respectively, that acceptance testing for 

ferritic materials was performed in accordance with the requirements 

of the ASME Boiler and Pressure Vessel Code, Section III (1971 Edition, 

including Addenda through Summer 1972). Dropweight NDT data have been 

obtained for the reactor vessel material.  

In establishing the operating pressure and temperature limitations 

during heatup, cooldown, and inservice hydrostatic tests of the system, 

the applicant has followed the recommendations of Appendix G, "Protection 

Against Non-Ductile Failure," of the 1972 Summer Addenda of the ASME Code, 

Section III.  

0



We have reviewed the specific heatup, cooldown, and 

hydrostatic test limitation curves applicable to Indian Point 3 

and conclude they meet the current fracture toughness Regulatory 

staff requirements. These curves form the basis for the heatup 

and cooldown limits included in the Technical Specifications.  

We conclude that the planned operation of the reactor coolant 

system in conformance with the Technical Specification limits will 

assure adequate margins of safety.  

Stainless steel that has been sensitized has an increased 

susceptibility to stress corrosion cracking. The applicant has 

shown in FSAR, Appendix 4D, and Amendment Nos. 21 and 23, Supplement 

Nos. 7 and 9, respectively, that significant sensitization of all 

nonstabilized austenitic stainless steel within the reactor coolant 

pressure boundary was avoided through materials selection and control 

of welding and heat treating processes. The precautions included: 

(1) use of approved procedures for welding and verification of 

them by periodic quality control checks; (2) use of low heat input 

procedures during shop and field welding operations; (3) check of 

core structures by the Strauss test; (4) not allowing use of wrought 

furnace sensitized stainless steel, and (5) limiting interpass 

temperatures during welding to 350'F maximum. Where stainless steel 

safe ends were welded to the vessel, the weld preparation of both



the safe end and the nozzle were built up with Inconel. We 

conclude that the steps taken to avoid sensitization of austenitic 

stainless steel during the fabrication period are acceptable.  

Selected-welds and weld heat-affected zones must be inspected 

periodically to assure continued integrity of the reactor coolant 

pressure boundary during the service lifetime of the plant. The 

applicant has stated in Amendment No. 21 that the inservice inspection 

program for the reactor coolant pressure boundary will comply with 

Section XI of the ASME Boiler and Pressure Vessel Code, "Rules for 

In-Service Inspection of Reactor Coolant Systems," 1970 Edition.  

Access for inservice inspection was provided in the design and 

arrangement of pressure-containing components. Section 4.2 of the 

Technical Specifications lists the inservice inspection requirements 

for Indian Point 3.  

The facility was constructed to allow either external or internal 

inspection of the reactor vessel using a remotely operable inspection 

tool capable of performing inspections of vessel surfaces, and 

circumferential, longitudinal, and nozzle welds.  

We conclude that the access provisions and planning for inservice 

inspection are acceptable. The provisions of the AEC Guideline, 

"Inservice Inspection Requirements for Nuclear Power Plants Constructed 

with Limited Accessibility for Inservice Inspection," (January 31, 1969) 

have been satisfied.  

0
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The applicant has provided, for inservice inspection, access 

to the Group B and C fluid'systems, such as the engineered safety 

systems, reactor shutdown systems, cooling water systems, and the 

radioactive waste treatment systems outside the limits of the reactor 

coolant pressure boundary. The applicant stated in Amendment No. 22 

that when ASME Section XI of the Boiler and Pressure Vessel Code is 

revised to include additional system requirements in the above areas, 

that these requirements will be evaluated for application to Indian 

Point 3. We conclude that the planning for an inservice inspection 

program for the Group B and C fluid systems is acceptable.  

5.3 Reactor Vessel Material Surveillance Program 

A material surveillance program is required to monitor changes 

in the fracture toughness properties of the reactor vessel beltline 

material induced by neutron radiation.  

The applicant has shown in the FSAR, Amendment Nos. 21 and 23, 

Supplement Nos. 7 and 9, that the proposed materials surveillance 

program, although differing in minor details, is technically 

equivalent to the requirements of the Commission's Appendix H, 10 

CFR Part 50, 50.55(a). The only significant difference is that to 

obtain the optimum relationship between the integrated neutron flux 

seen by the vessel wall and the capsules, the capsules will have to be



TABLE 5.2 

REACTOR COOLANT SYSTEM - CODE REQUIREMENTS 

The edition of the ASNE Code, Section III and addenda to which the major 
components in the Reactor Coolant System are designed and fabricated are: 

Component Code Edition Class Applicable Addenda 

Reactor Vessel 1965 A Summer 1965 and Code 
Cases 1332, 1335, 
1339, 1359 

Rod Drive Mechanism 1965 A Summer 1966 

Rod Drive Mechanism (part-length) 1965 A Summer 1967 

Steam Generators -Tube side 1965 A Summer 1966 

-Shell side 1965 A Summer 1966 

Pressurizer 1965 A Summer 1966 

Pressurizer Relief Tank 1965 C Summer 1966 

Pressurizer Safety Valves 1965 Summer 1966 

Reactor Coolant Pump Volute - Designed per ASME III Article 4.  

In addition the reactor coolant pipe was designed to ANSI B31.1 1955.



rotated from one location to the other during the service life of 

the vessel. The program is acceptable with respect to the number of 

capsules, number an d type of specimens, and retention of archive 

material. The proposed withdrawal and rotation schedule will provide 

adequate monitoring of radiation effects occurring in the vessel 

material.  

We have concluded that the reactor vessel material surveillance 

program will adequately provide for monitoring neutron induced changes 

in the fracture toughness of the reactor vessel material and is 

acceptable.  

5.4 Leakage Detection System 

The leakage detection system provided for the reactor coolant 

pressure boundary includes diverse leak detection methods, has 

sufficient sensitivity to measure small leaks including such leakage

from small through-wall flaws, and has suitable control room alarms 

and readouts. The major components of the system are the containment 

atmosphere particulate and gaseous radioactivity monitors, main air 

recirculation unit condensate coil collection and measurement system, 

and level indicators on the containment sump. Indirect indication of 

leakage can be obtained from the containment humidity, pressure and 

temperature indicators.  

We have reviewed the design and sensitivity of the leakage 

detection systems and have concluded that the systems have the



capability to detect leakage from small through-wall flaws in the 

reactor coolant pressure boundary and are acceptable. 0 
5.5 Pump Flywheel Integrity 

The loss of pump flywheel integrity, which could result in 

high energy missiles and excessive vibration of the reactor coolant 

pump assembly, has been minimized by the use of a suitable material, 

adequate design and inspection.  

The design, fabrication, and preservice and inservice inspections 

for the pump flywheels presented in Amendment No. 21 are in general 

accord with AEC Regulatory Guide 1.14, "Reactor Coolant Pump Flywheel 

Integrity." Therefore, we conclude that the design, fabrication, and 

inspection of the flywheels are acceptable.  

5.6 Evaluation of the Integrity of the Reactor Vessel 

During installation of the reactor vessel at the site, a hoist 

failed, and the vessel was dropped. A reinspection of the vessel 

was performed, which involved dimensional checks, visual examination, 

and nondestructive examination by magnetic particle, liquid penetrant, 

and ultrasonic methods. The results obtained from the nondestructive 

examinations subsequently served as a basis for assessment of possible 

damage to the vessel using stress analysis and fracture mechanics 

criteria.  

A report prepared by Oak Ridge National Laboratory entitled, 

"Summary Report and Reinspection and Appraisal of the Indian Point 

0
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Unit No. 3 Reactor Pressure Vessel Subsequent to Hoist Failure on 

January 12, 1971," covering the above incident and the subsequent 

reinspection and evaluation was reviewed by the Regulatory staff.  

Our review of the report revealed that the nondestructive examina

tion techniques which were used were equal to or better than those 

specified by the ASNE Boiler and Pressure Vessel Code, Section III, 

and in fact permitted a more comprehensive examination than that 

originally performed using the Code specified methods. No rejectable 

defects were disclosed as a result of the above indicated inspection, 

even though additional discontinuities were shown to be present in 

excess of those originally reported.  

Appendix "C" of the ORNL report, which is in two parts, con

tains an assessment of the effects of this incident based on stress 

analysis and fracture mechanics. This appendix has been reviewed and 

evaluated.  

The procedure in the first part of this appendix is inappropriate 

due to assumptions made relating to the stress, the imposed stress 

intensity, and the toughness. In the second part the toughness value 

that was used agrees well with an estimated lower bound reference 

toughness from the ASIAE Code, Section III, Appendix G, 1972 Summer 

Addenda. We believe that the calculated maximum bending stress is 

realistic. A critical flaw depth of approximately four inches was cal

culated. Our independent calculations, performed according to the
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procedures of Welding Research Council Bulletin No. 175,.PVRC 

Recommendations on Toughness Requirements for Ferritic Materials, 

August 1972, confirm the results of this calculation. Further, using 

conservative assumptions, we have estimated that a four-inch deep 

flaw, assumed to exist in the most deleterious location and orientation, 

would have grown less than 0.001 inch due to this incident.  

We concur with the findings of the report that no rejectable 

defects were disclosed, and that any existing flaws would not have 

been significantly extended as a consequence of this incident. There 

was no mechanical damage to the reactor vessel and, therefore, its 

integrity was not impaired by the drop which resulted from the hoist 

failure. On this basis we conclude that the Indian Point 3 pressure 

vessel is acceptable for its intended service.  

5.7 Loose Parts Monitor 

Occasionally, miscellaneous items such as nuts, bolts, etc., 

have become loose parts within reactor coolant systems. In addition 

to causing operational inconvenience, such loose parts can damage 

other components within the system or be an indication of undue wear 

or vibration. For such reasons, the staff has encouraged applicants 

over the past several years to support programs designed to develop 

effective, on-line loose parts monitoring. For the past few years 

we have required each applicant for an operating license of a PWR 

plant to initiate a program, or to participate in an ongoing program, 5 
0
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the objective of which is the development of a functional, loose 

parts monitoring system within a reasonable period of time. We 

will require this applicant to commit to a similar undertaking.  

It is of interest to note that prototype loose parts monitoring 

systems have been developed and are presently in operation or being 

installed at several plants. None, however, are plants utilizing a 

Westinghouse nuclear steam supply system. We will be evaluating the 

experience gained with these systems as it becomes available to us.



.6.0 
6.1

ENGINEERED SAFETY FEATURES 

General 

The purpose of the various engineered safety features is to 

provide a complete and consistent means of assuring that the public 

will be protected from excessive exposure to radioactive materials 

should a major accident occur in the plant. In this-chapter we discuss 

the reactor containment system, the emergency core cooling system, the 

auxiliary feedwater system, fuel densification, and the post loss-of

coolant accident protection system. Certain of these systems have 

functions for normal plant operations as well as serving as engineered 

safety features.  

Systems and components designated as engineered safety features 

are designed to be capable of assuring safe shutdown of the reactor

under the adverse conditions of the various p ostulated design basis 

accidents described in Section 15 of this report. They are designed, 

therefore, to Category I standards and they must function even with 

complete loss of offsite power. Components and systems are provided 

in sufficient redundancy so that a single failure of any component or 

system will not result in the loss of the capability to achieve safe 

shutdown of the reactor. The instrumentation systems and emergency 

power systems are designed for the same seismic and redundancy require

ments as the systems they serve. These systems will be described in 

Sections 7 and 8 of this report, respectively.
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6.2 Containment Systems 

6.2.1 Containment Functional Design 

The Indian Point 3 containment is a steel-lined, reinforced con

3 

crete structure with a net free volume of approximately 2,610,000 ft 

The containment houses the reactor and primary coolant system, including 

the pressurizer and steam generators, and certain components of other 

engineered safety features provided for the facility. The containment 

is designed for an internal pressure of 47 psig and a temperature of 

271 0F.  

We have evaluated the containment system in comparison to the 

Commission's General Design Criteria stated in Appendix A to 10 CFR 

Part 50 of the Commission's Regulations and, in particular, to Criteria 

16 and 50. As a result of our evaluation, we have concluded that the 

calculated pressure and temperature conditions resulting from a design 

basis loss-of-coolant accident will not exceed the design conditions 

of the containment structure. The highest calculated containment 

pressure and temperature are about 44 psig and 268'F, respectively, 

which are calculated for the loss-of-coolant accident resulting from 

a postulated double-ended rupture of a pump suction pipe in the reactor 

coolant system.  

The applicant has described the results and methods used to analyze 

the containment pressure response for a number of design basis loss

of-coolant accidents in FSAR Supplement 12. Break locations 

0
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and sizes were varied to determine that the double-ended pipe rupture 

at the pump suction of the reactor coolant system results in the highest 

containment pressure. As discussed below, we have reviewed these 

analyses, and verified by our own analyses that the methods used by 

the applicant were acceptably conservative.  

The applicant has analyzed the containment pressure response from 

postulated loss-of-coolant accidents in the following manner. Mass 

and energy release rates were calculated using the SATAN V, LOCTA and 

REFLOOD computer codes. TThese mass and energy addition rates were then 

used as inputs to the COCO computer program, which is used by the 

applicant to calculate the containment pressure response. The SATAN V 

computer code was used by the applicant to determine the mass and energy 

addition rates to the containment during the blowdown phase of the 

accident; i.e., the phase of the accident during which most of the 

energy contained in the reactor coolant system, including the primary 

coolant, metal, and core stored energy, is released to the containment.  

To obtain a conservatively high energy release rate to the containment 

during the blowdown phase, the applicant extended the time that the 

core would remain in nucleate boiling. The LOCTA computer program 

was used to calculate this energy release. The calculational approach 

used by the applicant assumes that more energy would be transferred to 

.the containment for containment analyses than for emergency core



cooling studies. This additional energy release from the core will 

increase the containment pressure. Both the SATAN V computer code 

and the LOCTA computer code have been accepted by the AEC for cal

culating energy release during a LOCA.  

During the core ref lood phase of the accident, mass and energy 

release rates were calculated by the applicant using the computer code 

REFLOOD. The analyses of the reflood phase of the accident are important 

with regard to pipe ruptures of the reactor coolant system cold legs, 

since the steam and entrained liquid carried out of the core for these 

break locations pass through the steam generators and represent an 

additional energy source. The steam and entrained water leaving the 

core and passing through the steam generators will be evaporated and/or 

superheated to the temperature of the steam generator secondary fluid.  

Results of the FLECHT* experiments indicate that the carryout 

fraction of fluid leaving the core during ref lood is about 80% of 

the incoming flow to the core. The rate of energy release to the 

containment during this phase is proportional to the flow rate into 

the core. The rupture of the cold leg at the pump suction results in 

the highest mass flow through the core, and thus through the steam 

generators. We have compared the mass and energy release to the con

tainment during the reflood phase of the accident using our FLOOD com

puter code with that predicted by the applicant using the REFLOOD 

*FLECHT - Full Length Emergency Cooling Heat Transfer.
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computer code. The results of this comparison indicate equivalent 

predictions of energy release. Therefore, we have accepted the REFLOOD 

computer code as a realistic method of computing core reflood for this 

plant.  

We have analyzed the containment pressure response for a double

ended rupture in the suction leg of the reactor coolant system using 

the CONTEMFPT-LT computer code which includes the energy addition to 

the containment from the steam generators. En our analysis, we assumed 

the core is quenched at the 10-foot elevation, whereas the applicant 

assumed that entrainment continued until the quench front reached the 

8-foot elevation. Consequently, in our analysis the energy release was 

greater and the containment pressure slightly higher. We calculated 

a peak containment pressure of about 44 psig as compared to 40 psig 

calculated by the applicant using the COCO computer code.  

We conclude that the maximum containment pressure is conservatively 

calculated to be below the design pressure (47 psig) of the containment 

structure.  

The applicant has analyzed the pressure response of the contain

ment interior compartments, such as the reactor vessel cavity and steam 

generator compartments, to postulated loss-of-coolant accidents. The 

applicant calculates peak differential pressures of 600 psi in the 

reactor cavity and 6.4 psi in a steam generator compartment, and has 

designed these compartments accordingly. The reactor cavity is



designed for a pressure of 1000 psi, and the steam 

compartments are designed for a pressure of 7 psi.  

formed similar calculations and our results are in 

the applicant's. We, therefore, conclude that the 

of the compartments are acceptable.  

6.2.2 Containment Heat Removal Systems

generator 

We have per

agreement with 

design pressures

The Containment Spray System (CSS) and the Containment Air Recircu

lation Cooling and Filtration System (CARCFS) are provided to reduce 

the containment pressure and remove fission products from the contain

ment atmosphere following a loss-of-coolant accident. Any of the 

following combinations of equipment will provide adequate heat removal 

capability:

(1) Both spray trains of the CSS.  

(2) All five fan-cooler units of the CARCFS.  

(3) One spray train of the CSS and three fan-cooler units of 

the CARCFS.  

The CSS, which consists of two separate spray trains of equal 

capacity, is designed as a Category I system. Missile protection of 

system components is provided by direct shielding and by physical 

separation of duplicate equipment. The containment sump screen 

assemblies, through which the containment spray flows prior to 

recirculation, are designed to prevent debris from entering the 

spray system which could clog the spray nozzles.

0 

0 

0
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The CSS includes a system for injecting sodium hydroxide into the 

spray water to enhance iodine removal from the containment atmosphere 

if fission products are released from the core following an accident.  

The sodium hydroxide enters the spray water system through eductors.  

The motive fluid for the spray additive eductors is the borated water 

supplied from the discharge of the spray pumps. The spray additive 

tank contains enough sodium hydroxide to bring the entire post-accident 

containment water inventory to a pH of 8.3. Provision has been made 

for monitoring and adjusting the pH of the recirculating cooling water.  

A high containment pressure signal will automatically actuate the 

CSS. The system pumps and valves can also be manually operated from 

the control room. The spray pumps initially take suction from the 

refueling water storage tank. When the water in the tank reaches a 

low level, a switchover from injection to recirculation is manually 

initiated. During the recirculation phase, spray water is supplied 

by redundant recirculation pumps located within the containment.  

These recirculation pumps take suction from the recirculation sump.  

Environmental qualification tests have been performed on the recir

culation pump motors in simulated accident environments more severe 

than would be expected for postulated loss-of-coolant accidents.  

Backup recirculation capability is provided by the redundant residual 

heat removal pumps located outside the containment, which take 

suction from the containment sump. At the time the recirculation 

phase is initiated, sufficient water has been delivered to the
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containment to provide the required net positive suction head to 

the recirculation pumps. The residual heat exchangers cool the 

spray water during the recirculation phase.  

The Containment Air Recirculation Cooling and Filtration System 

(CARCFS) is designed to remove heat from the containment to prevent 

the containment design pressure from being exceeded and remove fission 

products from the containment atmosphere if they are released following 

a loss-of-coolant accident. The CARCFS consists of five equal capa

city air handling units. All components of the CARCFS, except the 

filter sections of the air handling units, are part of the Containment 

Ventilation System which removes heat from the containment under normal 

plant operating conditions. Under accident conditions, a portion of 

the air flow passes through the filter sections before being mixed with 

the main stream and cooled. Receipt of a safety injection signal will 

automatically place the CARCFS in operation. The system can also be 

manually operated from the control room.  

The CARCFS is designed as a Category I system. The air handling 

units, the air flow distribution header, and the service water cooling 

piping are located outside the primary concrete shield for missile 

protection and at an elevation that precludes flooding under loss-of

coolant accident conditions. All system components are protected 

against the differential pressure that may occur during the rapid 

pressure rise in the containment following a loss-of-coolant 6 
accident. Environmental qualification tests simulating accident 0



environments have been performed on the fan motors in the air handling 

units to assure that they will perform satisfactorily under post

accident conditions. The CARCUS equipment, including fans, cooling 

coils, damper doors, filters, and ducting, is accessible for inspection 

and maintenance during normal plant operation. The system is designed 

to permit functional testing of components periodically and after 

component maintenance.  

.We have reviewed the containment heat removal systems for con

formance with General Design Criteria 38, 39 and 40, and have found 

them to be acceptable.  

6.2.3 Containment Isolation Systems 

The Containment Isolation System is designed to isolate the con

tainment atmosphere from the outside environment under accident condi

tions. Double barrier protection, in the form of closed- systems and/or 

isolation valves, is provided so that no single valve or piping failure 

can result in loss of containment integrity. Lines penetrating the 

containment,,up to and including the second isolation barrier, are 

designed to the same seismic criteria as the containment and are con

sidered to be extensions of containment. Isolation valves inside con

tainment are protected against missiles which could be generated under 

loss-of-coolant accident conditions.' 

The automatic isolation valves are tripped closed by one of two 

containment isolation signals. The first signal is derived from the 

safety injection signal and closes most of the automatic isolation
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valves. These valves are in process lines that have no post-accident 

safety function or would not result in damage to equipment if isolated. 4 

The second isolation signal is derived from actuation of the contain

ment spray system. The valves closed by. this signal are in lines 

which provide cooling water and seal water to the reactor coolant pumps.  

We have reviewed the isolation valve arrangements for conformance 

to General Design Criteria 54, 55, 56, and 57, and conclude that the 

design meets the intent of these criteria.  

6.2.4 Combustible Gas Control Systems 

Following a loss-of-coolant accident, hydrogen may accumulate 

inside the containment. The major sources of hydrogen generation 

include: (1) a chemical reaction between the fuel rod cladding and 

the steam in contact with the cladding, (2) corrosion of aluminum by 6 
the alkaline spray solution, and (3) radiolytic decomposition of the 

cooling water in the reactor core and the containment sumps. The 

generation of sufficient hydrogen could lead to potentially combustible 

mixtures in the containment.  

The applicant's analysis of post-LOCA hydrogen generation, which 

is based on AEC Regulatory Guide 1.7, "Control of Combustible Gas 

Concentrations in Containment Following a Loss-of-Coolant Accident," 

indicates that the hydrogen concentration will not reach the lower 

flammability limit of 4 v/o ,until 23 days after the accident. Our 

analysis of hydrogen generation in the containment confirms the appli

cant's results.  

6
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To preclude the accumulation of combustible gas mixtures following 

a LOCA; a hydrogen recombination system is provided. The Category I 

Hydrogen Recombination System consists of two redundant flame 

recombiner units. Either unit will be capable of maintaining the hydro

gen concentration in the containment below the lower flammability limit.  

A separate control station will be provided for each recombiner unit.  

Provision has been made to functionally test the Hydrogen Recombination 

System during normal plant operation and the testing frequency is 

included in the Technical Specifications.  

Hydrogen gas must be supplied to the flame recombiner system as 

fuel, and oxygen gas must eventually be supplied to the containment to 

replace the oxygen consumed in the recombination process. Since hydro

gen and oxygen are not kept at the site in large quantities, bulk gas 

would have to be brought to the site. The applicant has stated that 

sufficient hydrogen and oxygen can be brought to the site in about five 

days following a loss-of-coolant accident. At this time, the hydrogen 

concentration in the containment would be about 2.6 v/o.  

A sampling system has been provided to permit monitoring of the 

combustible gas concentrations in the containment atmosphere following 

a loss-of-coolant accident. Sample lines originate in each air handling 

unit of the Containment Air Recirculation Cooling and Filtration System.  

The CARCFS, with only three of the five air handling units operating,
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is capable of mixing the containment atmosphere. Therefore, hydrogen 

stratification should not occur in the containment and the samples0 

taken will be representative of the containment atmosphere.  

The applicant has also provided a backup purge system that is 

capable of maintaining the hydrogen concentration in the containment 

below 3 v/o. The purged containment air would be filtered and 

exhausted f rom the plant stack.  

Based on our review of the systems provided for combustible gas 

control following a loss-of-coolant accident, we have concluded that 

the systems meet the recommendations of AEC Regulatory Guide 1.7 and 

are, therefore, acceptable.  

6.2.5 Leakage Testing Program6 

Leakage testing of the reactor primary containment and associated 

components is intended to provide preservice and periodic verification 

of the leaktight integrity of the containment.  

The applicant has stated in the PSAR in Section 5.1.7 that the 

primary reactor containment and its components have been designed so 

that periodic integrated leakage rate testing can be conducted at a 

test pressure corresponding to the calculated peak accident pressure.  

Penetrations, including personnel and equipment hatches, airlocks, 

and isolation valves, have been designed to provide individual leak 

testing at calculated peak accident pressure.  

We have reviewed the provisions for leakage testing and conclude 

that the containment system will permit containment leakage rate
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testing in compliance with "Reactor Containment Leakage Testing for 

Water Cooled Power Reactors," 10 CFR 50, Appendix J, and is acceptable.  

6.3 Emergency Core Cooling System (ECCS) 

6.3.1 Design Bases 

The basic design and layout of the emergency core cooling system 

for the Indian Point 3 plant are similar to those developed and approved 

for the Zion and Indian Point 2 plants. The design bases are 

to prevent fuel and cladding damage that would interfere with adequate 

emergency core cooling and to mitigate the amount of clad-water 

reaction for any break size in the primary coolant system up to a 

double ended rupture of the largest primary coolant line. These 

requirements are intended to be met even with the minimum effective

ness of the ECCS, that is, operation assumed without offsite power 

and with only two of the three onsite diesel generators operable.  

6.3.2 System Design 

The emergency core cooling system consists of a high-head safety 

injection system, a low-head safety injection system, and an accumula

tor injection system.  

The three high-head safety injection pumps deliver water to two 

separate discharge headers. The flow from each header is then injected 

into each of the four cold legs of the reactor coolant system.  

As shown in Figure 6.2-1 of the FSAR, the high-head safety pumps 

deliver borated water to one of these discharge headers. The boron
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injection tank is located on the discharge side of the high-head pumps 

to minimize the time to insert negative reactivity into the core.  

Should one of the three high-head pumps fail to operate, water would 

still be pumped through the boron injection tank and then on to one of 

the discharge headers. As discussed in Section 7 of this report, the 

system was modified as a consequence of the staff review so that it 

now meets our s~ingle failure criterion.  

-Four passively activated accumulators are provided to ref lood the 

core during the loss-of-coolant accidents resulting from intermediate 

or large size breaks. The four accumulators discharge through the low 

head safety injection lines to the four cold legs of the primary system.  

During normal operation, the accumulators are isolated from the primary 

coolant system by two check valves in series. A normally open gate 

valve is also located in the lines between each accumulator and the 

cold leg piping. In order to assure that the gate valve will be open 

when operation of the accumulator is required, the design includes auto

matic valve opening on a Safety Injection signal. There is a valve 

position indication in the control room, and audible alarms sound when 

the valve is not fully open. Each cold leg is connected to one ac

cumulator by a 10-inch line.  

The boron injection tank is located on one of the high head 

SIS delivery lines, and is normally isolated via motor operated isola

tion valves. Appropriate safety injection system activation signals
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will place the boron injection tank on line for delivery, and the 

system design is such that two-of-three high head pumps could 

discharge through the boron injection tank.  

Two residual heat removal pumps provide low-head safety injection 

emergency coolant flow which recovers the core following blowdown.  

These residual heat removal pumps take suction from the refueling 

water storage tank. Only one of these residual heat removal pumps is 

required to meet the design objectives of the low-head injection system, 

therefore, this system can tolerate a failure of an active component.  

By proper valve arrangements the low-head system can be directed 

to discharge to the core through two of the hot legs. However, 

premature injection through the hot legs is prevented by the Technical 

Specifications that require locking off of the power to the valves 

controlling injection flow through the hot legs.  

At the end of the injection phase the emergency core cooling system 

is then aligned for the recirculation phase. Two modes of operation 

are possible during the recirculation phase. One mode of operation 

establishes a flow path that is completely internal to the containment, 

the other mode circulates sump water outside of the containment. The 

internal recirculation loop utilizes the recirculation pumps which 

draw water from the recirculation sump. This water is cooled in the 

residual heat exchangers and then pumped to the core and the 

containment sprays. The cycle is completed when the spray water 

falls to the containment floor and the ECCS water spills out of the 

break and then flows to the sump.
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If the primary system break is small, the reactor coolant pressure 

at the end of the injection phase may be above the shut-off head of the 

recirculation pumps. Under these circumstances the external recircula

tion mode will be used. In this cooling mode, water is taken from 

containment sump by the residual heat removal pumps, cooled, and then 

injected into the core by way of the high head safety injection pumps.  

Care has been taken to minimize possible radiation effects due to 

this external recirculation path. Discharges from pressure relieving 

devices are collected in closed systems and radioactive leakage from 

pumps, flanges, and seals in this. external1 loop has been limited to 

999 cubic centimeters per hour. The staff has calculated that the 

dose at the exclusion distance from this leakage is about 0.1 rem 

(Thyroid) during the first two hours following a LOCA.  

6.3.3 Performance Evaluation 

On June 29, 1971, the AEC issued an Interim Policy Statement-l 

containing interim acceptance criteria for the performance of emergency 

core cooling systems for light-water cooled nuclear powei reactors. A 

public rule making hearing on the Interim Acceptance Criteria for 

Emergency Core Cooling Systems for Light-Water Cooled Nuclear Power 

Reactors has been held.  

In accordance with the Interim Policy Statement, the performance 

of the emergency core cooling system is judged to be acceptable if 

the course of the loss-of-coolant accident is limited as follows:g 

.1/36 Federal Register, 12247.6
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1. The calculated maximum fuel element cladding temperature does 

not exceed 2,300 'F.  

2. The amount of fuel element cladding that reacts chemically with 

water or steam does not exceed 1 percent of the total amount of 

cladding in the reactor.  

3. The clad temperature transient is terminated at a time when the 

core geometry is still amenable to cooling, and before the clad

ding is so embrittled as to fail during or after quenching.  

4. The core temperature is reduced and decay heat is removed for an 

extended period of time, as required by the long-lived radio

activity remaining in the core.  

Indian Point 3 has been analyzed using the Westinghouse Evaluation 

Model specified in Appendix A, Part 3 of the Interim Policy Statement 

The results of the analyses of the EGGS performance capability-are 

provided in Amendments 6, 9, and 19 to the FSAR.  

The applicant presented the results of analyses of calculated peak 

clad temperatures for a spectrum of pipe break sizes up to and including 

the double-ended rupture of the largest coolant pipe. The calculated 

peak clad temperatures, assuming normal plant operation, at 102% of the 

ultimate power level of 3216 MWt are as follows:
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Break Size and Type 

Double Ended Hot Leg 
(Guillotine) 

Double Ended Gold Leg 
(Guillotine) 

Double Ended Gold Leg 
(Split) 

0.6 Double Ended Gold Leg 
(Guillotine) 

0.6 Double Ended Gold Leg 
.(Split) 

3.0 ft G old Leg 
(Split) 

0.5 ft G old Leg 
(Split)

Peak Clad Temperature ('F) 

1034

2003 

1995 

1604 

1924 

1664 

1124

The results of the analyses indicated that for each of the assumed 

pipe breaks, the total core metal-water reaction is less than 1%. The 

maximum hot-spot metal water reaction is 2.3%, and the total core metal

water reaction is less than 0.1%. Therefore, no significant amount of 

cladding would become embrittled and the core geometry would be preserved.  

As a result, the core would remain amenable to cooling and the long-term 

removal of decay heat would be carried out effectively by the emergency 

core cooling system.  

On the basis of our evaluation, we consider that the predicted func

tional performance of the Indian Point 3 EGGS for the full spectrum of
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break sizes is in accord with the Commission's Interim Policy Statement 

and-satisfies the Interim Acceptance Criteria for Emergency Core Cooling 

Systems.  

The above analyses do not include the effects of fuel densification.  

This topic is discussed in Section 6.5 of this report.  

We have reviewed the applicant's analysis of the consequences of 

small breaks requiring the operation of the emergency core cooling 

system. The peak clad temperature associated with the spectrum of small 

breaks analyzed occurs at the 3.5 inch break size, and is only 1200'F.  

In view of the relatively low peak clad temperature for the worst case 

small break, we conclude that the information provided by the applicant 

provides reasonable assurance that the ECCS performance is adequate to 

accommodate small breaks.  

6.4 Auxiliary Feedwater System 

The auxiliary feedwater system removes heat from the secondary 

system whenever there is a loss of normal feedwater. Normal feedwater 

can be lost by pipe breaks, pump failures, valve malfunctions, or loss 

of offsite power. The auxiliary feedwater system also influences the 

fuel cladding peak temperature following a small break in the primary 

coolant system.  

Auxiliary feedwater is supplied by two motor-driven auxiliary 

feedwater pumps and one steam turbine-driven auxiliary pump. Each 

motor-driven pump will deliver 400 gpm (at a head of 3200 feet) and the
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steam turbine-driven pump will supply 800 gpm (at a head of 3300 feet).  

These pumps draw their water from the condensate storage tank and 

have an alternate supply of water stored in a 1.5 million gallon tank.  

A third supply of auxiliary feedwater is a city water system that 

is piped into the auxiliary feedwater pump room. (See Section 9.2 

of this report for a further description of the condensate storage 

facilities.) Electric power for the two motor-driven auxiliary feed

water pumps is automatically obtained from the diesel generators in the 

event of a loss of offsite power.  

Several modifications have been made to this system in order to 

give it additional protection in the unlikely event of high energy 

line breaks outside of the containment. The auxiliary feedwater lines 

are directly connected into the feedwater system and experience the 

same pressure as the feedwater system. The staff had a concern that 

a break in an auxiliary feedwater line within the room that houses 

the motor-driven and the steam turbine-driven auxiliary feedwater 

pumps might result in back flow from the feedwater system and could 

possibly flood these three pumps. Because of this concern, the applicant 

put check valves in the piping that connects the discharge side of 

these pumps with the normal feedwater system. These check valves 

are located outside of the auxiliary feedwater pump room and prevent 

backflow from the feedwater system into the auxiliary feedwater 

system. (See Figure 6.4)
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Another modification made by the applicant as a result of our 

review is additional protection of the electric motor-driven 

auxiliary feedwater pumps from a high temperature-high humidity environ

ment. The staff postulated that a break in the steam supply to the 

steam turbine-driven auxiliary feedwater pump might result in temperature 

and humidity conditions in the pump room for which the electric motor

driven pumps were untested. These motor-driven pumps are "drip-proof," 

but their operability at elevated temperatures and in a steam environ

ment has not been demonstrated. Consequently, the applicant has installed 

two redundant valves in the steam supply line to the auxiliary feedwater 

turbine-driven pump. These valves are outside of the room that houses 

the auxiliary feedwater pumps. Each valve is signaled to close auto

matically on high temperature in the pump room. Each valve has its own 

separate temperature sensor. There is control room indication of each 

valve's position, and an alarm will sound upon closure. Operation of 

these valves would limit the temperature and humidity rise in the pump 

room due to a break in the steam supply to the steam turbine auxiliary 

feedwater pump.  

The applicant has examined the consequences of pipe ruptures in 

the vicinity of the auxiliary feedwater pumps which might cause flooding 

in the pump room. The applicant has modified,the drainage capabilities 

of the pump room to prevent water levels from reaching a depth of 14 

inches off the floor from such postulated breaks. At the 14-inch level,
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water would begin to touch the bottom of the electric motor-driven 

auxiliary feedwater pumps. The applicant has also installed pipe 

restraints on feedwater lines in the room above the auxiliary feed

water room. This was done to eliminate any concrete from the pump 

room roof falling onto the pumps as a result of whipping of the 

pipes after a postulated pipe rupture.  

The staff has reviewed these modifications and found them 

acceptable.  

Because of the important role of the auxiliary feedwater system 

following a loss of feedwater and also following small breaks in the 

primary coolant system, the staff has reviewed the design criteria that 

this system meets. The applicant supplied a list of these design 

criteria in Supplement 20 of the FSAR.  

The principal design criteria of the auxiliary feedwater system 

are that (1) the distribution piping is Category I throughout, (2) the 

system can withstand a single failure and still meet its performance 

requirements, (3) the pumps are driven by diverse principles - two are 

electric driven pumps and one is steam driven, (4) the auxiliary feed

water pumps are automatically started by safety injection signals or 

by a plant trip concurrent with loss of offsite power, and (5) one 

electric driven pump has sufficient capacity to limit the steam 

generator water level from dropping below 10 feet above the steam 

generator tube sheet. One electric driven auxiliary feedwater pump 

has enough capacity to limit the primary coolant heat up after a loss
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of offsite power so that primary water is not expelled through 

the pressurizer relief valve. 6 
In view of the design modifications that the applicant has 

made to limit the consequences of pipe whip, flooding, and 

temperature and pressure transients in the pump room, and in 

view of the design criteria that were in effect at the time of the 

construction permit, we have concluded the design of the auxiliary 

feedwater system, as modified, is acceptable.  

We have also made an independent analysis of the auxiliary 

feedwater system's capability to remove decay heat following a loss 

of offsite power. Based on our analysis, one electric driven 

auxiliary feedwater pump has the capacity to meet the design criteria 

of maintaining at least ten feet of water above the steam generator 

tube sheet and preventing the primary coolant system from discharging 

liquid from the pressurizer relief valve after a loss of offsite 

power.  

6.5 Fuel Densification 

The fuel in current Westinghouse reactors is uranium oxide, UO2 

in the form of pellets. In the manufacturing process the UO powder 
2 

is compacted into pellets and sintered to form a ceramic-like solid.  

The as-manufactured pellets have densities less than the maximum 

theoretical density of void-free UO The void volume is distributed 

in small voids or pores throughout the pellet.  

Some Westinghouse fuel has experienced densification after 

irradiation. Densification occurs as a result of high temperature
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changes in the micro-structure of the oxide in the hotter central 

regions of the pellets and as a result of the disappearance or 

annihilation of small pores from the oxide matrix during irradiation.  

Densification of fuel causes a decrease in the volume of the fuel 

pellet with corresponding changes in the pellet radius and length.  

There are three principal effects associated with fuel densification: 

(1) A decrease in the pellet length will cause the linear heat 

generation rate to increase by an amount in direct proportion to, 

the percentage decrease in pellet length.  

(2) A decrease in the pellet length can lead to generation of axial 

gaps within the fuel column, resulting in increased local neutron 

flux and the generation of local power spikes.  

(3) A decrease in the pellet radius increases the radial clearance 

between the fuel pellet and fuel rod cladding, causing a decrease 

in the gap thermal conductance and, consequently, in the capability 

to transfer heat across the radial gap. This decrease in heat 

transfer capability will cause the stored energy in the fuel 

pellet to increase. A 'decrease in radial gap conductance also 

will degrade the heat transfer capability of the fuel-rod during 

various transient and accident conditions.  

In summary, the effects of fuel densification cause the fuel rod 

to contain more stored energy, increase the linear heat gene ration 

rate of the pellet, decrease the heat transfer capability of the fuel 

rod and create the potential for a local power spike in any fuel rod.
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To assess the safety implications of fuel densification, all 

of these effects were evaluated for the Indian Point 3 reactor under 0 
all modes of reactor operation.  

Prior to initiating the staff review of the effect of densifica

tion on the Indian Point 3 fuel, the staff completed a detailed review 

of fuel densification effects in connection with Point Beach Unit 2 

(Docket No. 50-301) which also has a Westinghouse nuclear steam 

supply system. As a result of that review, we concluded that 

Westinghouse analytical techniques conservatively predict the effects 

of fuel densification and are generally applicable to other Westing

house designed plants. The bases for our conclusions stated below, 

including results of staff calculations, were presented in the 

additional testimony prepared for the Point Beach Unit 2 hearing.  

The applicant has used the methods developed by Westinghouse for 

Point Beach Unit 2 to evaluate effects of densification at Indian 

Point 3.  

Using the previously approved methods, a determination was made 

of how rapidly the fuel densified, the clad creepdown, the time 

required for unsupported clad tubing to flatten (time-to-collapse), 

and the effects of fuel densification on gap conductance. These 

determinations are discussed below.  

Examinations of density changes in irradiated fuel by Westing

house have shown that, for exposure times of less than 14 hours of 0 
power operation, no temperature-dependent densification has occurred, 

but that a-fter 2000 hours of reactor operation -fuel densification 

has probably been completed.
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The properties of the UO2 pellets in reactor fuel assemblies are 

dependent on the many variables which exist in the manufacturing pro

cess. We considered how the manufacturing process could affect densi

fication and concluded that we are unable to attribute densification to 

the control of one or more process parameters at this time. Therefore, 

until further irradiation data are accumulated, it will be assumed that 

all fuel will densify to an extent consistent with present observations.  

Westinghouse examined the effects of initial density, peak power, 

burnup, fission rate and internal gas pressure on the densification 

process. The only clear conclusions that can be drawn at this time 

are that there is increased fuel column shrinkage with decreased 

initial density and the assumption should be made that axial shrinkage 

is greater than radial shrinkage.  

Because of these unknowns the evaluation model specified by the 

staff conservatively requires the assumption of instantaneous 

dens if icat ion.  

Cladding creepdown is the term used to indicate the phenomenon 

which affects the geometry of the gap between the fuel pellets and 

the cladding.  

The applicant's creep model (Westinghouse Report E-PA-475, "Clad 

Creep Model," Westinghouse Proprietary, October 1972) was normalized 

to match the measurements of fuel rods which had been subjected to 

reactor operating conditions. These fuel rods had physical character

istics similar to those of the Indian Point 3 prepressurized fuel
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rods, and the environmental conditions were similar to those expected 

for the Indian Point 3 plant. On this basis we conclude that the 

cladding creepdown calculation method utilized for Indian Point 3 is 

acceptable.  

Time-to-collapse is the term used to indicate the time required 

for an unsupported clad tubing to become dimensionally unstable and 

flatten into the axial gap volume caused by the fuel pellet 

densification. The data on which the Westinghouse collapse model is 

based were for cladding which is similar to that used for Indian 

Point 3. Using the previously approved time-to-collapse model, the 

applicant calculates that there will be no collapsed rods during the 

first fuel cycle.  

Gap conductance is a measure of the ability to transfer heat from 

the fuel pellet to the cladding. The effect of densification is to 

increase the radial gap between the fuel pellet and the cladding, thus 

decreasing the gap conductance and increasing the fuel pellet stored 

energy. The staff has established guidelines for calculating the gap 

conductance used in analyzing the behavior of the fuel for all modes 

of reactor operation. Westinghouse has followed these guidelines in 

developing an acceptable model for the prediction of the gap conductance.  

This model has been used for the Indian Point 3 plant, and includes the 

effects of initial diametral gap size, the amount of fill and fission 

0
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gas (pressure and chemical composition) in the gap, the amount of 

densification, the surface roughness of the fuel and clad and their 

material properties, and, in the case of fuel-to-clad contact, the 

contact pressure.  

In summary, the staff's review of the applicant's densification 

methods concludes that: 

(1) The time to collapse method used by Westinghouse for the 

Indian Point 3 plant is acceptable.  

(2) An acceptable calculational method has been used to 

describe the cladding creepdown effect that tends to 

increase gap conductance with lifetime.  

(3) The Westinghouse calculations of gap conductance used 

in the performance analysis are acceptable.  

Having demonstrated that the previously approved Westinghouse 

fuel densification models are applicable to Indian Point 3, the appli

cant then determined how fuel densification would affect the operation 

of Indian Point 3. A preliminary report filed by the applicant on 

April 2, 1973 and a final report to be filed, address the effects of 

fuel densification on the operation of Indian Point 3.  

The effects of fuel densification on overpower transient limits, 

on the departure from nucleate boiling (DNB) limits, and the loss-of

coolant accident limits were presented by the applicant in its April 2,
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1973 preliminary report. This fuel densification report utilized a 

total peaking factor, FQ, of 2.56. Of the three limits examined by 

the applicant, the loss-of-coolant accident limitestablished the 

most restrictive linear heat generation rate. In order to remain 

within the 2300'F temperature limit required by the Interim Policy 

Statement the peak linear heat generation rate, with fuel densifi

cation, is 16.8 kW/ft. By comparison, the peak linear heat genera

tion rate without fuel densification effects is listed in Table 

3.2.2-1 of the FSARas 17.5 kW/ft.  

Analyses of the effects of fuel densification on the loss-of

coolant accident limit presented in the preliminary report were 

based upon the double-ended rupture of a primary system cold leg.  

This particular break was selected because it had the highest fuel 

clad temperature of all break sizes analyzed and reported in the 

FSAR. (See Section 6.3 of this Safety Evaluation Report). It is 

assumed that when densification effects are considered-for-other 

sized breaks, this break will still result in a higher fuel clad 

temperature than any other sized break. The final submittal will 

examine other sized breaks to verify that the cold leg break is 

still limiting. The final report will also review the effects 

of fuel densification of the loss-of-flow transient, steam line 

rupture, control rod ejection and other accidents and transients.  

Analyses of similar Westinghouse nuclear plants indicate that
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these other transients and accidents will not result in peak linear 

heat generation rates lower than that set by the cold leg break. The 

staff will review the final report to verify this.  

The Indian Point 3 reactor design parameters have been compared to 

the Zion plant and many of these parameters are listed in Table 

4.4-1 of this report. This comparison is useful because the two 

plants are quite similar and the effects of fuel densification on the 

Zion plant has been reviewed by the staff. The plants are quite 

similar except that Indian Point 3 has a 7% lower rated power (3025 

MWt vs 3250 MWt), has a higher initial fuel density and a higher 

initial fuel pressurization. The control rod patterns are different.  

6.6 Post Loss-of-Coolant Accident Protection (PLOCAP) 

The possibility of reactor vessel failure as a result of thermal 

shock caused by emergency core cooling action in the unlikely event 

of a LOCA during the later portions of plant life was discussed during 

the construction permit phase of our review. The injection of cold 

water into a hot reactor pressure vessel raises the possibility that 

a vessel embrittled by irradiation and having a small internal defect 

could fail. During the construction permit review the applicant committed 

to the development of an additional engineered safety feature, the 

post loss-of-coolant accident protection (PLOCAP) system, which would
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provide a means of covering and cooling the core in the event reactor 

vessel integrity is lost. A conceptual design of a PLOCAP system was 

submitted which subsequently was integrated into the-existing ECCS in 

such a manner that capability of the ECCS to meet its design objectives 

would be maintained.  

Recent analyses by the reactor vendor indicate that cold water 

injection toward the end of the vessel's service life might cause 

defects of the maximum allowable size to grow, but the vessel would 

not be expected to fail under these conditions.  

Additional data needed to resolve the thermal shock problem are 

expected to be provided by the Oak Ridge National Laboratory Heavy 

Section Steel Technology (HSST) Program. Since the reactor vessel 

materials will not be significantly changed by irradiationduring the 

initial five years of operation, no thermal shock problem will exist 

before the HSST program is completed and the final data analyzed.  

Fracture toughness of the vessel material will be monitored by 

testing of the surveillance samples withdrawn from the reactor at 

specified intervals. The Indian Point 3 surveillance program is in 

compliance with the intent of Appendix H of 10 CFR Part 50.55 A.  

The design of Indian Point 3 has the capability of annealing the 

reactor vessel in place to permit partial recovery of fracture 

toughness properties.  

0 

0
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The applicant has provided in the design of Indian Point 3 all 

equipment and structural requirements such as space to accommodate 

cavity flood tanks; the cavity sump and piping are in place as are 

the cavity flood pump cubicles and associated piping. Should it be 

deemed necessary, equipment to complete the PLOCAP system can be 

procured and installed without major revision of the station.  

We have concluded that it is not necessary to provide an 

operational system such as PLOCAP at this time and that the provisions 

made in the design of Indian Point 3 for future installation of PLOCAP 

are acceptable.



7.0 INSTRUMENTATION AND CONTROL SYSTEMS 

7.1 General 

The instrumentation and control systems for Indian Point 3 

have been evaluated against the Commission's General Design Criteria 

as published July 1971 and the Institute of Electrical and Electronics 

Engineers Standard, IEEE 279, "Criteria for Nuclear Power Plant 

Protection Systems," dated August 1968.  

The evaluation of the Indian Point 3 plant was accomplished 

by comparing its design with that of the previously evaluated Indian 

Point 2 plant. In addition to the information in the FSAR various 

electrical diagrams were reviewed to determine that the final design 

conforms to the design criter ia.  

7.2 Reactor Trip System 

The design of the reactor trip system is virtually identical to 

that of Indian Point 2. The basic design has been reviewed extensively 

in the past and we conclude that the design for Indian Point 3 is 

acceptable.  

During our review we considered the adequacy of reactor protec

tion for operation with less than four coolant loops in service. When 

operating with one of the coolant loops out of service, the reactor 

is normally automatically limited to 60% of rated power. However, 

by manual adjustment of several protection system setpoints, adequate 

S reactor protection can be provided for operation up to 75% of rated 

power. We have concluded that this aspect of the design does



not conform to the requirements of IEEE Std 279-1968. However, since 

the need for manual adjustments during reactor power operation is 

expected to arise infrequently and the Technical Specifications will 

require adjustment o f overtemperature AT setpoints prior to increasing 

the power level limit, we have concluded that the design is acceptable 

for the Indian Point 3 plant.  

7.3 Initiation and Control of Engineered Safety Feature Systems 

The design of the protection systems for initiation and control 

of the operation of the engineered safety feature systems is functionally 

identical to the design for Indian Point 2. The basic design has been 

reviewed extensively in the past and we consider it to be accept

able. Therefore, our review of the Indian Point 3 design concentrated 

on those aspects of the design that differ from those of Indian Point 2.6 

We have reviewed the capability for testing the engineered safety 

feature circuits during reactor power operation. As a result of our 

review the de sign has been changed to permit more complete testing 

of the circuits during reactor operation. To prevent actuation of the 

associated engineered safety feature systems during the tests, operation 

of certain circuits is blocked. The continuity of the circuits that 

are not operational during the tests is verified using permanently 

installed equipment. Use of an ohmmeter is not necessary. Since 

automatic initiation of one train of engineered safety feature equipment 

is disabled during these tests, it is necessary to test the two logic 

trains one at a time. As a result of our review, separate annunciators



have been installed on the main control board to provide unique 

identification of the logic train being tested. Manual initiation of 

safety injection is not blocked during these tests. We have concluded 

that this testing capability is acceptable.  

We have reviewed the procedure and circuits used to change 

operation of the safety injection system from the injection phase to 

the recirculation phase following a loss-of-coolant accident. To 

facilitate the change in operating modes of the system, a series of 

eight switches are provided and these would be operated in a sequence 

depending on whether the high pressure injection pumps were needed in 

the recirculation phase. The original design was such that premature 

operation of certain recirculation switches could prevent operation of 

redundant safety injection system components. As a result of our review, 

the design was modified to prevent the loss of redundant functions 

due to the malpositioning of any single recirculation switch while 

there is a safety injection signal present. We have concluded that 

this approach is acceptable, but we have not completed confirmation of 

the necessary circuit changes. Prior to the issuance of the operating 

license, we will review the applicable schematic diagrams.to verify 

that no single malpositioned recirculation switch will disable 

redundant functions when a safety injection signal is present.  

We also requested that the applicant re-examine the adequacy of 

the information available to the reactor operator during the change

over to the recirculation phase. The original procedure required



that the operator manipulate the recirculation switches in either of 

two sequences depending on the indicated flow in three out of four low6 

pressure injection lines. With the original design of the power 

supplies for these flow instruments, a single failure could result 

in loss of two flow instruments. We informed the applicant of our 

requirement that there must be sufficient information available to 

the operator to complete correctly the change-over following a loss

of-coolant accident, even in the event of any single failure.  

In Supplement 18 of the FSAR the applicant stated that flow 

indication from only two of the four low pressure injection lines 

was sufficient to meet this system's original design criterion. This 

original design criterion required that there be a measured flow of 

at least 600 gpm through the low pressure injection lines and this 

criterion is met with just two flow meters. Procedures have been 

modified to allow the operator to manipulate the recirculation switches 

based on just two flow meter readings. Based on these revised 

procedures and-the original design criterion for the use of this 

system, no single power supply failure would result in insufficient 

information for the operator.  

The original design of the Indian Point 3 safety injection system 

did not meet the single failure criterion. Safety injection pumps 

31, 32 and 33, as shown in Figure 6.2-1 of the FSAR, were designed to 

provide flow down high pressure injection lines 16 and 56. The 

original design assigned pump 31 to line 56 and pump 33 to line 16.  

If either pump 31 or 33 failed to start, its pumping requirements6
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were then to be accomplished by pump 32. This required automatic 

closure of valve 851A or 851B, depending on-which pump failed.  

This design did not meet the single failure criterion in that 

it relied upon a failed piece of equipment to generate a signal to 

initiate the operation of valve 851A or 851B.  

I~n response to our requirement that the system be designed in 

accordanc e with the single failure criterion, the existing automatic 

control circuits were removed. An additional orifice was installed 

ont line 56 to balance the flow distribution to both injection headers.  

The modified system can tolerate the failure of any one of the 

three safety injection pumps and will still provide adequate flow 

down each high pressure injection line without requiring any auto

matic valve motion. We conclude that the modified system now meets 

the single failure criterion and is acceptable.  

We reviewed the design to assure that all operating bypasses 

conform to the requirements of IEEE Std 279-1968. At our request, 

an additional bypass switch was installed to provide assurance that 

no single failure would result in a bypass of the low pressurizer 

pressure/low pressurizer level signal in both safety injection logic 

trains. On this basis, we conclude that the modified design is 

acceptable.  

We conclude that the design of the protection systems for 

initiation and control of the engineered safety feature systems 

conforms to the requirements of the Commission's General Design 

Criteria and IEEE Std 279-1968 and is therefore acceptable.



7.4 Systems Required for Safe Shutdown 

The instrumentation and control systems provided for safe shutdown 

have been reviewed, and on the basis that the design meets all applicable 

criteria we have concluded that their design is acceptable. The 

controls for the service water system were found acceptable, provided 

the essential header is isolated from the conventional header during 

reactor operation. The Technical Specifications require that this 

condition exist during reactor operation.  

During a meeting on May 31, 1973, the applicant provided the staff 

with further information on the design criteria of the auxiliary 

feedwater system. Based on the applicant's statements, the auxiliary 

feedwater system meets the single failure criterion. This design 

criterion, as well as the other design criteria that apply to the 

auxiliary feedwater system, were documented in Supplement 21 to the 

FSAR. Based on these statements, we find the criteria for the 

instrumentation and control of the auxiliary feedwater system 

acceptable. The confirmation of the implementation of these design 

criteria will be done when the electrical schematics for this system 

are submitted by the applicant and prior to issuance of the operating 

license.  

We have reviewed the instrumentation and controls provided 

outside the control room and determined that they are identical to 

those provided for Indian Point 2 and are acceptable.-
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7.5 Safety-Related Display Instrumentation 

We have reviewed the instrumentation systems that provide infor

mation to enable the operator to perform required safety functions 

throughout all operating conditions of the plant and to monitor the 

course of accidents. We have concluded that the safety-related 

display instrumentation is acceptable.  

7.6 RR System Interlocks 

During the review of this application, the staff took the 

position that additional protection of the low pressure Residual Heat 

Removal (RR) System from possible over-pressurization was required.  

Motor operated valves 730 and 731 are used to isolate the suction line 

of the low pressure RR system from the high pressure reactor coolant 

system. A letter was issued by the staff on May 2, 1973 to the 

applicant stating our requirements to automatically close RR system 

valves 730 and 731 whenever the primary system pressure exceeded the 

RR design pressure. The staff also required independent interlocks 

on these valves to prevent their opening whenever the primary 

system pressure exceeded the RR system design pressure. Both the 

interlocks and the automatic closure of these valves were to be 

designed to meet the single failure criterion.  

The applicant responded to the staff requirements in a letter 

dated May 25, 1973. The staff has reviewed the criteria proposed 

for the design modifications to be incorporated'into the RR system 

and finds them acceptable. Confirmation of the implementation of



these criteria will be obtained when the electrical schematics 

for this system are submitted by the applicant prior to issuance 

of the operating license.  

7.7 Control Systems Not Required for Safety 

The applicant has stated that the functional design of the 

reactor control systems for Indian Point 3 is the same as that 

for Indian Point 2 with the exception of minor changes in equipment.  

We have reviewed the design and changes and have concluded that 

such equipment changes have not changed the functional design 

or degraded the safety of this plant and have concluded that these 

control systems are acceptable.  

7.8 Seismic, Radiation, and Environmental Qualification 

The seismic design criterion for the reactor protection system 

and engineered safety feature circuits requires that the equipment 

not lose its capability to perform the required safety functions 

during or following a safe shutdown earthquake. We have reviewed the 

type tests performed to demonstrate conformance with the seismic design 

criteria and have concluded that the seismic qualification program 

is acceptable.  

The design criterion for safety-related equipment installed inside 

the containment structure is that the equipment shall be capable of 

functioning under the post-accident temperature, pressure, humidity 

and radiation conditions for the time periods required. We have6



reviewed the type tests performed to demonstrate conformance with 

these design criteria and have concluded that the environmental and 

radiation qualification program is acceptable.  

7.9 Common Mode Failures and Anticipated Transients Without Scram 

In connection with our review of potential common mode failures, 

we have considered the need for means of preventing common mode 

failures from negating protective functions and of possible design 

features to make tolerable the consequences of failure of scram 

during anticipated transients. This concern is applicable to all' 

light water cooled power reactors.

This problem is being studied on a generic basis. If the pro

bability of any of the events considered is determined to be 

sufficiently high to warrant consideration as a design basis for 

plants having a nuclear steam supply system similar to Indian Point 3, 

suitable design modifications to reduce the probabilities or to limit 

the consequences to acceptable levels may be necessary.



8.0 ELECTRIC POWER 

8.1 General 

The design of the safety-related electric power systems for Indian 

Point 3 is similar to that for Indian Point 2. Therefore, our review 

concentrated on those aspects of the design that have changed since 

our evaluation of Indian Point 2 and those aspects of the design 

affected by changes in regulatory requirements.  

8.2 Offsite Power 

Two 138 kilovolt (kV) circuits connect the Buchanan switchyard 

to the Millwood Substation which is connected to the Consolidated 

Edison, Niagara Mohawk, and Connecticut Light and Power transmission 

networks. Two additional 138 kV lines, using separate routes from.  

the first two lines, connect the Buchanan switchyard to the Orange 

and Rockland system.  

Two 138 kV circuits connect the Indian Point station and the 

Buchanan switchyard. These circuits carry the output power from 

Indian Point 1 and supply power to the station auxiliary transformers 

for Indian Point 2 and Indian Point 3. The normal source of power for 

startup of Indian Point 3 and the preferred source of power in the 

event of an accident is the station auxiliary transformer. A second 

source of of fsite power is available to Indian Point 3 via two 

underground 13.8 kV circuits from the Buchanan switchyard. In addition 

to power from the transmission network, power is available from two



gas turbine generators, one located in the Buchanan substation and 

one located on the Indian Point site, which can be connected to the 

13.8 kV circuits.  

We have concluded that the offsite power system provides two 

physically independent circuits that connect with the onsite power 

distribution system in accordance with General Design Criterion 17 

and is acceptable.  

8.3 Onsite Power 

8.3.1 A-C Power Systems 

The original design of the onsite emergency power supply for 

Unit No. 3 employed four 480 V buses energized upon loss of normal 

power by three diesel generators, two of which were required to 

furnish energy to engineered safety features. The applicant had 

proposed an automatic system of cross-connecting sources and loads.  

Both the ACRS and the AEC staff believed that the onsite power sources 

needed greater independence, at least to the extent that they could 

not be connected together with automatically operated devices.  

Consequently design modifications were made so that the emergency 

a-c power is now supplied by three physically and electrically 

independent diesel generator sets. The redundant engineered safety 

feature and safe shutdown loads are arranged in three groups, each 

group powered from its assigned diesel generator in the event of 

loss of offsite power. Any two of the three load groups and their
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associated diesel-generator sets are adequate to mitigate the conse-.  

quences of an accident. No manual or automatic interconnections or 

transfers are necessary. We have concluded that the design of the 

onsite a-c power system is in conformance with Regulatory Guide 1.6 

"Independence Between Redundant Safety (Onsite) Power Sources and 

Between Their Distribution Systems" and Regulatory Guide 1.9 "Selection 

of Diesel Generator Set Capacity for Standby Power Supplies" and with 

IEEE Std. 308 and is acceptable.  

8.3.2 D-G Power Systems 

The applicant originally proposed the use of two d-c power systems 

and automatic transfer devices to supply power to the three engineered 

safety feature load groups. We concluded that such a design could 

unduly compromise the independence of redundant safety systems. To meet 

our requirements, the applicant modified the design to eliminate 

the need for automatic transfers between redundant power sources.  

This was accomplished by the addition of a third d-c power system.  

We have concluded that the modified design of the d-c power 

system is compatible with the a-c power system, meets the regulatory 

positions of Regulatory Guide 1.6, and is acceptable.  

As a result of the changes in the design of the onsite d-c 

power systems discussed above, the instrument power supplies will 

be changed. We have informed the applicant of our requirement that 

the power supplies for the protection system must be designed in



accordance with IEEE Std 279-1968. Prior to issuance of the operating 

license, we will review the design changes to assure that the require

ments of IEEE Std.279-1968 are met.  

8.4 Separation and Identification of Redundant Protection and Emergency 
Power Systems 

We have reviewed the means used to provide physical separation 

between redundant protection and emergency power systems.  

The diesel generators and t heir local panels are located in three 

separate rooms of a Category I structure. Two batteries are located in 

separate battery rooms with no other equipment. The third battery 

(and its associated equipment), which was added to comply with our 

requirement, is located in the room with the diesel generator to which 

it supplies power. The applicant has examined the environmental 

conditions associated with this location and has found that operation 

of the battery and the diesel generator will not be-a-dver-sely affected 

at this location. We have concluded that this location is acceptable.  

The criteria used for the installation of cables and cable 

trays require a minimum of one foot between redundant circuits spaced 

either horizontally or vertically except that a minimum of three feet 

is required between redundant heavy power circuits spaced vertically.  

Where these distances are not provided, fire barriers are installed 

between redundant circuits. Two electric cable tunnels are provided 

between the control building and the containment penetration area, and 

separation is provided by locating redundant channels on opposite sides 

of the tunnels.



The identification methods used to distinguish between safety and 

non-safety equipment and between redundant channels of safety systems 

are color and numeric codes.  

We have concluded that the identification and separation of redundant 

protection and emergency power systems is comparable to recently licensed 

operating plants and is acceptable on that basis.  

8.5 Diesel Fuel Oil System 

We reviewed the design of the power and control systems for the 

diesel fuel oil system and concluded that the design originally proposed 

by the applicant was unacceptable. Specifically, all three fuel oil 

transfer pumps were powered from non-safety buses, their power supplies 

would have been disconnected in the event of a loss of offsite power, 

and the control system was vulnerable to single failures. To meet 

our requirements, the system was modified so that the control system 

would meet the single failure criterion. Two fuel oil transfer pumps 

were powered from safety-related load centers that are automatically 

energized by the diesel generators. A new power supply for the third 

pump was added and designed in accordance with the requirements of 

IEEE Std 308. With the addition of this new power supply the diesel 

fuel transfer system can sustain a single failure and still supply an 

adequate amount of oil. (See Section 9.5 of this report.) On the 

basis that the power supply for the fuel transfer system meets the 

requirements of IEEE Std. 308 we conclude that the control and power 

systems are acceptable.
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9.0 AUXILIARY SYSTEMS 

. 9.1 Fuel Storage Systems and Handling Systems 

The new fuel storage pool and the spent fuel storage pool are 

located in a Category I structure. The insertion and removal of 

fuel assemblies from the reactor vessel into the storage building is 

accomplished under borated water which serves as a transparent shield 

and cooling medium.  

9.1.1 New Fuel Storage 

New fuel assemblies are stored in a dry vault within the Fuel 

Storage Building which has capacity for one-third of a full core 

loading, with each fuel assembly located on a center-to-center spacing 

of 21 inches. Should the dry vault inadvertently be flooded with 

unborated water, the maximum keff for new fuel at this spacing will 

not exceed 0.90, a value well below criticality. Each new fuel assembly, 

for initial fueling and subsequent refueling, will move from the dry 

vault to the spent fuel storage pool, and then through a horizontal 

transfer tube into the refueling cavity within the reactor containment 

building, prior to insertion into the reactor.  

We have reviewed the new fuel storage and handling facility and 

conclude that: 

(1) Gravity drainage has been provided to handle inadvertent 

water flooding.  

(2) That such flooding would not result in a critical assembly.
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(3) The hatch covering the storage area has sufficiently strong 

lifting lugs.  

(4) The in-place hatches can support all expected loads.  

(5) The air-motor driven conveyor car which transfers new (and 

spent) fuel between the reactor cavity pool and the spent 

fuel storage pool has been used successfully in numerous 

operating reactors and can be expected to give reliable 

operation in this facility.  

On this basis, we conclude that the new fuel storage vault is 

acceptable.  

9.1.2 Spent Fuel Storage 

The spent fuel storage pool is capable of accepting and storing 

one and one-third spent cores from the reactor. It is constructed of 

reinforced concrete and has a stainless steel liner. The spent fuel 

center-to-center spacing is designed to prevent the kef f from exceeding 

0.90 in unborated water. However, water in the fuel pool will be 

borated to the same concentration as the water in the refueling water 

storage tank which contains 1.4 weight percent boric acid.  

There are no gravity drains in the spent fuel storage pool.  

Cooling water inlet and outlet connections are located such that 

failure of any pipeline will not completely drain the fuel pit and a 

minimum of seven feet of water would remain on top of the stored fuel 

elements. The control room operator receives a low level alarm upon 

loss of pool water and can initiate remedial action.
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The spent fuel storage pool's capability to withstand tornado 

generated missiles (see Section 3.5 of this report) has been reviewed 

by the staff. If the design tornado missile of an automobile traveling 

25 feet above the ground should strike the concrete Category I struc

ture housing the spent fuel pool, it would not cause damage to the 

pool. If the design tornado missile consisting of a four inch by 

twelve inch by twelve foot wooden plank should strike the metal siding 

portion of the building surrounding the Category I spent fuel pool, 

it could penetrate the siding. However, it has been calculated that 

such a wooden missile could not sink through all of the 26 feet of 

water that covers the spent fuel to cause any significant damage to 

the stored fuel.  

Based on the above we conclude that the spent fuel storage pool 

meets the tornado generated missile criteria and is acceptable.  

9.1.3 Spent Fuel Pool Cooling and Cleanup System 

The spent fuel pool cooling loop removes the residual heat from 

the fuel stored in the spent fuel pool, and consists of a pump, heat 

exchanger, filter, demineralizer, piping, valves and instrumentation.  

Approximately five percent of loop flow circulates through a de

mineralizer and filter, for water purification. The system is a 

non-redundant, non-seismic designed system; however, failure of this 

system will not compromise plant safety. The normal makeup water 

supply to the pool is from a non-seismic designed system which uses 

the Primary Makeup Water Storage Tank as the source.
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We have reviewed the system configuration, piping, pump capacity, 

demineralizer capacity, and heat dissipation capability and find that 

the system features are comparable to other licensed nuclear power 

plants. In the event of a loss of pool water there are other available 

sources of make-up water nearby, such as the fire protection system, 

which can be hooked up in a timely manner.  

We conclude that the spent fuel cooling and cleanup system is 

acceptable on the basis that there are alternate sources of water 

that can be used if the normal cooling system should fail.  

9.1.4 Handling Systems 

The major handling systems are located within the containment 

building and in the fuel storage building. A gantry type polar crane 

is used within the containment building for handling heavy loads such 

as shield plugs, the reactor vessel head, and the upper and lower 

vessel internals. Lighter loads, such as a fuel element and those 

loads requiring more sensitive positioning, are handled in the contain

ment by a rectilinear bridge and trolley manipulator.  

We have evaluated all phases of polar crane operation. Of 

particular concern was the inadvertent dropping of the shield plugs, 

head, and upper and lower vessel internals onto the reactor vessel.  

The applicant has provided results of calculations to verify that the 

shear stress of all supports and piping would not be exceeded if these 

heavy objects were dropped on them.  

0



A rectilinear bridge and trolley manipulator, running on rails at 

the edge of the reactor cavity, is equipped with a long tube and 

pneumatic gripper which inserts and withdraws fuel assemblies from the 

core. The transfer system from the reactor cavity to the spent fuel 

storage pool moves each fuel assembly on a conveyor car mounted on 

tracks. The conveyor car is driven by an air motor through the 

transfer tube connecting the reactor cavity to the spent fuel storage 

pool.  

Within the fuel storage building lighter loads are carried by a 

monorail hoist while heavier loads are handled by an overhead bridge 

crane.  

The spent fuel pooi bridge is a wheel-mounted walkway which 

carries an electric monorail hoist on an overhead structure. A 

handling tool suspended from the hoist moves the spent fuel with the 

tool length designed to limit maximum lift of spent fuel to. a safe 

shielding depth. We have determined that the design uplift capacity 

of the hoist is less than the uplift strength of the fuel, and the 

spent fuel racks. If the spent fuel should become stuck in the fuel 

rack, the hoist lift capacity is insufficient to damage the fuel, or 

the racks.  

The spent fuel building is equipped with an overhead bridge crane 

for movement of the spent fuel shipping cask. Spent fuel is moved by 

the monorail hoist from the spent fuel rack to the shipping cask. The 

loaded spent fuel shipping cask is moved from the end of the pool to
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the decontamination area and thence to a flatbed trailer by use of 

the overhead bridge crane-. The spent fuel pool overhead bridge crane6 

is equipped with mechanical stops to prevent crane movement over the 

spent fuel pool area.  

An assumed fuel cask drop by the overhead bridge crane into the 

spent fuel cask -loading area was analyzed for the worst drop condi

tion. The worst drop condition in terms of pool structural damage 

is a drop in a perfectly vertical position starting from an elevation 

of five feet above the pool surface, or 43 feet above the pool bottom.  

The cask velocity on striking the one-inch cask wear plate on the 

pool bottom is 40 ft/sec. This wear plate covers the 1/4 inch thick 

pit liner. Liner penetration would occur and the concrete beneath the 

liner would crack from this cask drop. Water would be expected to 

slowly flow through the punctured liner and fill the cracks in the 

concrete. The pit is 24 feet below surrounding grade and is founded on 

solid rock which limits the leakage rate through the punctured liner.  

The makeup water capacity is expected to meet any leakage which might 

occur. Since there is no other equipment on the pool bottom, damage 

by the dropped cask would be limited to the liner, the concrete below 

the liner, and the wear plate.  

The applicant has provided guide rolls on the manipulator crane 

and trolley to prevent horizontal movement. Anti-rotation bars prevent 

each wheel from lifting from the rail.0
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Mechanical stops, on the overhead bridge crane, which can only be 

removed by administrative control,-assure that movement of the spent 

fuel cask by the fuel storage building crane is confined to.-certain 

areas, thereby avoiding travel over the spent fuel storage area., 

As required in the Technical Specifications, test loads and 

functional checkouts of all of the cranes will be made throughout 

the life of the plant. In addition, the-applicant has stated that 

the crane operator will be certified in accordance with Chapters 2 

and 3, Operation, Overhead and Gantry Cranes, USAS B30.2.0 - 1967.  

On the basis of our review of the various handling systems, we 

conclude that they are acceptable. This conclusion is based on the 

following: 

(1) The right tool is assigned to the right job.  

(2) Both mechanical stops and administrative procedures will 

prevent heavy masses from being carried over the spent fuel.  

(3) Various mechanical devices have been-installed to minimize 

the likelihood of the manipulator crane falling into the 

pool.  

(4) Conservative analyses indicate that the consequences of 

dropping heavy objects within the containment and within the 

fuel storage building will not compromise safety.  

At the present time Indian Point 3 has a 40 ton capacity, 

Category III, overhead crane. We have been advised by the applicant 

that it may purchase an overhead crane with an approximate load
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carrying capability of 70 tons and may also purchase a heavier fuel 

cask. Should a new crane be purchased, the staff will review the6 

necessity of having the crane and its support structures built to 

Category I criteria.  

9.2 Water Systems 

9.2.1 Station Service Water System 

The station service water system is a Category I design composed 

of two independent headers, whose pumps can be powered from the 

diesel generators. The two headers operate on a split system, one 

termed nuclear because it supplies the essential nuclear-components, 

and the other termed conventional because it supplies less essential 

components. One of the three nuclear service water pumps and two of 

the three conventional service water pumps are operating during normal 

conditions. By manual valve operation, essential loads can all be 

carried by the nuclear header, or all can be transferred and carried 

by the conventional header.  

The nuclear header loads are: 

(1) The containment fan cooler units and motor coolers.  

(2) The diesel generator water and lube oil jacket coolers.  

(3) The instrument air compressor cooling system.  

(4) The nuclear service water pump strainer blowdown.  

(5) The turbine oil coolers.  

(6) The generator hydrogen seal oil coolers,



(7) The boiler feed pump oil cooler.  

(8) The radiation sample mixing nozzle.  

The conventional header loads are the component cooling heat 

exchangers and the conventional service water pump strainer blowdown 

as well as other plant services. The component cooling heat exchangers 

and strainer blowdown services are considered less essential loads on 

the system only in the sense that cooling water to the component cooling 

heat exchangers'is not required during the injection phase of a loss-of

coolant accident. Because of the heat capacity of the water in the 

component cooling system, the temperature-rise'rate of this system 

without the use of the component cooling heat exchanger is about 5'F 

per hour. Consequently the water temperature would only increase by 

a few degrees before the recirculation mode is initiated. We find 

this acceptable because the peak component cooling system water 

temperature would be significantly below any system temperature limits.  

The service water pumps are located in a Category I designed 

intake structure and can take suction from any of four separate 

intakes, any one of which is capable of supplying the service water 

emergency requirements. A debris wall is provided, a coarse screen, 

and finally a fine traveling bank screen. For winter operation, warm 

water is circulated ahead of the coarse screen and electric heaters 

are provided to the driving head of the traveling screen to prevent 

icing of screen panels. Water is supplied from the Hudson River.
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9.2.2 Cooling System for Reactor Auxiliaries 

The component cooling system is a closed loop designed to: 

(1) Remove residual and sensible heat from the reactor coolant 

system via the residual heat removal loop following a 

loss-of-coolant accident, and also during plant shutdown.  

(2) Cool the letdown flow to the chemical and volume control 

system during power operation.  

(3) Provide cooling to dissipate waste heat from various primary 

plant components.  

The component cooling system is a Category I design. During normal 

operation, two component cooling pumps and one component cooling heat 

exchanger provide sufficient heat removal. A backup pump is provided 

which provides 50 percent flow capacity and a redundant heat exchanger 

provides a 100 percent backup service. All three pumps and both heat 

exchangers are utilized to remove residual and sensible heat during 

plant shutdown. In the event of failure of a pump or heat exchanger, 

safe shutdown is not affected, but the cooldown period is extended.  

We conclude the system design is adequate for long-term accident 

cooling and is acceptable.  

9.2.3 Condensate Storage Facilities 

The single condensate water storage facility is a 600,000 

gallon water tank built to Category I design. The tank is connected 

to a diffusing pipe inside the condenser shell for makeup purposes on 

low water level signal. An isolating signal will secure the storage
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control valve, the steam dump valves to atmosphere, the service 

water supply valves to the conventional plant, the containment 

building penetration and weld channel pressurization system.  

We have concluded that the instrument and service air systems 

are acceptable on the basis that a backup system is provided in the 

event of failure of the instrument air system.  

9.3.2 Process Sampling System 

The process sampling system provides liquid samples for both 

chemical and radiochemical analyses. Basically, the sample lines 

originate from two sources. One source is inside the containment 

and consists of high temperature and high pressure lines that come 

from the pressurizer, the reactor coolant system, and the steam 

generator blowdown lines. The other source is outside containment, 

and consists of low temperature and low pressure lines which come 

from the auxiliary coolant system and the chemical and volume control 

system.  

The sample. lines inside containment are all isolated by manual 

valves and a second air-operated fail-closed valve. Only the sample 

line from the recirculating pump discharge is equipped with remote 

manual valves inside containment followed by two manual valves outside 

the containment. This provision enables sampling following a loss

of-coolant accident and loss of service air.  

We conclude the system design is acceptable.
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tank from the condenser when the tank level reaches 360,000 gallons.  

This ensures a condensate reserve for 24 hours of operation of the 

auxiliary feedwater pumps in order to maintain hot shutdown conditions 

following a turbine trip at full power. The storage tank and piping 

system to the auxiliary feedwater pumps is a Category I design and 

similar in capacity to those used in other PWR type reactor plants.  

We conclude that the design of the condensate storage facility is 

acceptable.  

9.3 Process Auxiliaries 

9.3.1 Compressed Air System 

Instrument air and station service compressed air operate as 

two separate systems. The capability does exist, however, for the 

service air system to back-up the instrument air system. The 

instrument air system is equipped with refrigerant dryers and dessi

cant dryers to maintain instrument quality conditions, and reduce 

the air dewpoint compatible with the lowest expected outdoor tempera

ture. In the event of service air introduction into the instrument 

air system, the air passes through two liquid oil prefilters, and two 

oil vapor prefilters. Components essential to plant safety, which 

are serviced by the instrument air systems, are provided with back-up 

dry nitrogen cylinders to assure safe shutdown action of the component 

in the event of failure of the instrument air systems. The components 

having dry nitrogen cylinders are the auxiliary boiler feed pump
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9.3.3 Chemical, Volume Control, and Liquid Poison Systems.  

The chemical and volume control system is designed to: 

(1) Adjust the concentration of chemical neutron absorber for 

reactivity control.  

(2) Maintain a proper water inventory in the reactor coolant system 

(3) Provide seal water for the reactor coolant pump shaft seals.  

(4) Process coolant effluent for reuse of boric acid and reactor 

make-up water.  

(5) Maintain a proper concentration of corrosion inhibiting 

chemicals in the coolant.  

(6) Maintain coolant and corrosion activities within design levels.  

The system is also used to fill and hydrotest the reactor coolant system.  

The system consists of letdown coolers, flow controls, boron 

meter, purification demineralizer prefilter, purification demineral

izer, purification filters, charging pumps, reactor coolant pump seal 

coolers, and a volume control tank. We have reviewed the system to 

assure that redundant components and alternate flow paths exist in 

order to permit equipment maintenance and assure operability.  

We have verified that any charging pump and boric acid transfer 

pump can be operated from the onsite diesel generator power on loss 

of offsite a-c power.. The system is capable of making the core sub

critical with no rods inserted in less than sixteen minutes.
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The chemical and volume control system is similar to systems used 

in previously licensed reactor plants of this type. We conclude the 

system design is acceptable.  

9.3.4 Gross Failed Fuel Detection Systm 

A Gross Failed Fuel Detector CGFFD) has been installed on the ho 

leg of one of the reactor coolant loops. This system is similar to 

those installed in other PWR's, including Indian Point 2, and is 

described in Section 11.2 of the FSAR.  

The GFFD samples primary coolant activity from one of the hot 

legs. Whenever the coolant activity exceeds a preset value by 20,000 

counts per minute, an alarm will go off alerting the operator to a 

significant increase in primary coolant activity. The set point value 

is determined from the frequent radiochemical analyses made of the 

primary coolant. The set point value will however always correspond 

to coolant activity levels below technical specification limits. Should 

the alarm sound, the operator can rapidly make another radiochemical 

analysis of the primary coolant. It is estimated that this analysis can 

be accomplished in one half an hour.  

Experience with GFFD systems is limited at this time. Nonetheless 

the staff concludes that this system has the potential for detecting 

abrupt gross failures of a fuel element and meets the intent of the 

recommendations of the January 15, 1969 ACRS letter Which called for 

a means for early detection of abrupt gross fuel failures.
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9.4 Air Conditioning, Heating, Cooling, and Ventilation Systems

0 9.4.1 Control Room 

The control room air conditioning, heating, and ventilation 

system is designed to maintain 75'F dry bulb temperature and 50% 

relative humidity, and permit cleanup of airborne particulate 

radioactivity after a LOCA. (See Section 15 of this report for 

control room doses after a LOCA.) 

The control room air conditioning system is a Category ! 

design capable of taking its power from the diesel generator bus.  

We have evaluated the system to assure functional capability, 

especially during a loss-of-offsite power accompanying a loss-of

coolant accident. The system is similar to those of other previously 

licensed reactor plants of this type. We conclude that the system 

is acceptable.  

9.4.2 Auxiliary Building and Radwaste Area 

The primary auxiliary building ventilation system serves to 

circulate filtered air through various rooms of the building to remove 

equipment heat, and control the flow of radioactivity from low activity 

to potentially higher activity areas. Air is exhausted from each of 

the building compartments through ductwork designed to sweep the room 

as it travels to the room exhaust register. Air flows to the exhaust 

plenum and discharges through roughing filters, HEPA and charcoal 

filters before discharge to the peant vent.
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The system is similar to those of prior reactor plants of this 

type. We conclude the system design is acceptable. (See Section 116 

of this report for further information.) 

9.4.3 Fuel Storage Building 

The fuel storage building ventilation system is supplied from 

louvered ceiling tempering fan units which are interlocked with the 

exhaust fans for quick closure in the event high radiation levels are 

detected in the building. The exhaust system draws air from the pool 

surface and ceiling areas which exhaust to a plenum equipped with a 

roughing filter, HEPA and charcoal filter, before discharge to the 

plant vent. Within the plant vent is a 50,000 cubic feet per minute 

dilution fan actuated by a high radiation alarm. This fan exhausts 

from the auxiliary building, radwaste area, and fuel storage building.  

The system is similar to those of prior plants of this type.  

We conclude the system design is acceptable. (See Section 11 of this 

report for further information.) 

9.5 Other Auxiliary Systems 

9.5.1 Fire Protection Systems 

There are three basic fire fighting systems for Indian Point 3: 

water, carbon dioxide and foam-water. The water supply is from a 

1,500,000 gallon onsite storage tank whose source is the Catskill 

water supply. The water system is an extension of the Indian Point 1 

system for yard hydrant protection. Portions of the fir e system6 

within Indian Point 3 are designed to Category I criteria. These
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areas are the diesel generator building, electrical tunnel from the 

control building to the containment building and the primary auxiliary 

building. The fire protection system is designed to applicable portions 

of the Nuclear Energy Property Insurance Association and the National 

Underwriters Codes for Standards.  

The water system is connected as a loop system to permit water 

flow in either direction. Hose reels are located in the turbine 

building, and temperature controlled deluge watersprays are located 

at the main transformers and the station auxiliary transformer.  

The foam-water system is a separate electric thermostat actuated 

deluge system serving the hydrogen seal oil unit, boiler feed pump 

oil console, lube oil storage tank, and lube oil reservoir.  

Portable carbon dioxide extinguishers serve the diesel generator 

rooms, backing up the water system, and also serve the primary auxil

iary building, turbine hall, control building, fan house, electrical 

tunnel, fuel storage building, waste holdup tank pit, auxiliary feed 

pump building, containment building and electrical penetration tunnel.  

We have concluded the fire protection system design is acceptable.  

9.5.2 Communication Systems 

The intra-plant communication systems are the page-party public 

address system and the Bell telephone system. Thje page-party system 

is powered from a motor control center which can be connected to the 

diesel generator bus. The system can be merged with the Indian Point 

1 and Indian Point 2 systems. Page channels and party channels are
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controlled from the control room which-has the capability to transmit 

page and party conversations through loudspeakers located throughout0 

the plant and site. In-the primary, or nuclear area, handset stations 

allow usage of two party-line channels for conversing with the control 

room.  

We have concluded that the communications system is acceptable.  

9.5.3 Diesel Generator Fuel Oil Storage and Transfer System 

The three onsite diesel generator sets are separated, independent 

of function, and each has its own 7700 gallon underground fuel storage 

tank. Each tank is equipped-with a vertical fuel oil transfer pump 

which, through one of two redundant headers, automatically and inde

pendently fills the day tank for the diesel it serves following a 

start signal from the day tank. Manual header valving allows any 

transfer pump to supply fuel to the day tanks of all three'-diesel 

generators. Each storage tank has an alarm level to alert the 

operator to refill the tank from an outside source. The entire 

transfer system is designed to seismic Category I requirements.  

To comply with our requirements, the applicant has placed all 

three transfer pumps on emergency power supply buses, rather than 

only two pumps which had been proposed earlier. With respect to the 

latter arrangement, in the event of loss of off-site power, only two 

transfer pumps would have been connected to an essential power supply.  

With all three transfer pumps powered from essential buses, approxi-6 

mately 93 hours of diesel fuel is available. In the event of failure 

of a single transfer pump, up to 62 hours operation is available.
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When the diesel fuel in the 7700 gallon storage tahks is exhausted 

additional supplies can be obtained both on site and immediately 

adjacent to the site. Two 30,000 gallon tanks on site and one,200,000 

gallon tank at the Consolidated Edison Buchanan site store fuel oil 

that is compatible with the diesel generators. The Technical 

Specifications require that the oil stored in these tanks be compatible 

with the diesels and that at least seven days of fuel supply for Indian 

Point 3 be available. Since these large storage tanks are not directly 

piped into the 7700 gallon underground fuel storage tanks, provisions 

have been made to transfer the oil in the larger tanks to the underground 

tanks. The applicant has a contract with- a local company to supply an 

oil truck, on a priority basis, to effect this transfer if necessary.  

oil transfer hoses with the appropriate fittings are installed near 

the outlets of these large storage tanks to facilitate this transfer.  

Adequate space is available around the storage facilities to place an 

oil truck there while it is being filled.  

Based on the above considerations, we have concluded that the 

diesel oil storage capacity needed for Indian Point 3 is acceptable.  

9.5.4 Diesel Generator Cooling Water System 

The service water supply to the diesel generator lube oil and 

jacket water coolers is shown in Figure 9.6-1 of the FSAR. Cooling 

water flow to the diesels is required when the plant is on emergency 

power. This cooling is normally accomplished through-the nuclear 

service water system, with the conventional service water system
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acting as a backup. Should the ten inch line in the nuclear service 

water system break or should the ten inch valve in this line inadvert

ently close, then all three diesels would eventually be inadequately 

cooled. The applicant has estimated that in approximately one hour 

the diesels would overheat and fail unless adequate cooling was 

restored. The bases for this estimate will be incorporated into the 

FSAR and reviewed by the staff.  

Diesel failure can be prevented by switching over from the nuclear 

service water system to the conventional service water system. The 

operator is alerted to inadequate diesel cooling by an alarm in the 

control room. This alarm sounds when the flowmeter in the common 

discharge line of these three diesels-measures less than 1000 gpm.  

The operator would then manually valve off the appropriate sections of 

the nuclear service water system and valve on the backup conventional 

service water system. The valves that must be opened or closed to 

affect this switchover are readily accessible, near the control room, 

and of four to ten inches in diameter. Depending on the break loca

tion, between two and seven valves must be-repositioned. The conven

tional service water system has adequate capacity to supply the' water 

valved off from the nuclear service water system.  

Final acceptance of this method of coping with this type of 

failure in the nuclear header depends upon justification of the one 

hour estimate during which the diesels can supply the necessary
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emergency power without degradation. We have informed the applicant 

that suitable modific ations will be made to the service water system 

if this estimate cannot be supported. Resolution of this matter will 

be the subject of a supplement to this Safety Evaluation.  

9.5.5 Diesel Generator Starting System 

Each diesel generator is automatically started by two redundant 

air motors, each air motor served from a common storage tank and 

compressor system. The piping and electrical service is arranged 

so manual transfer between diesel units of starting air is possible.  

Each air storage tank has sufficient air for four starts. Since this 

is consistent with previously approved systems, we have concluded 

that the diesel generator starting system for Indian Point 3 is 

acceptable.



10-1

10.0 

O 10.1 

10.2

STEAM AND POWER CONVERSION SYSTEM 

Summary Description 

The steam and power conversion system is of conventional design, 

similar to the designs used in previously approved plants. The 

system will remove the heat energy from the reactor coolant in four 

steam generators and convert it to electrical energy in the turbine 

driven generator. The condenser will transfer unusable heat in the 

cycle to the condenser cooling water. Upon loss of full load, the 

system will dissipate the energy in the reactor coolant through 

by-pass valves to the condenser and through the power operated 

valves to the atmosphere.  

Steam generated on the secondary side of the steam generators 

will sequentially pass through the double flow high pressure turbine, 

moisture separators and reheaters, three double flow low pressure 

turbines and to three single pass, divided water box type condensers.  

The condensate and feedwater system will return the condensate 

to the steam generators after passing it through five stages of feed 

heating.  

Turbine Generator 

The turbine is a four element, tandem-compound, six-flow exhaust 

type, 1800 RPM unit. It has a warranted rating of 1,021,793 kWe 

gross and a generator rating of 1,125,600 kva. The generator is
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direct coupled and hydrogen cooled. The turbine is similar to 

turbines in previously approved plants.  

10.3 High Energy Line Rupture Outside Containment 

In December 1972, the applicant was asked by the staff to assess 

the consequences of postulated pipe failures outside of containment 

including failure of the main steam and feedwater lines. The 

applicant has conducted its assessment for Indian Point 3 utilizing 

criteria and guidelines provided by the staff. The basic criteria 

require that: 

1. Protection be provided for equipment necessary to shut down 

the reactor and maintain it in a safe shutdown condition, 

assuming a concurrent and unrelated single active failure of 

protection equipment, from all effects resulting from ruptures6 

in pipes carrying high-energy fluid, up to and including a 

double-ended rupture of such pipes, where the temperature and 

pressure conditions of the fluid exceed 200'F and 275 psig..  

Breaks'should be assumed to occur in those locations specified 

in the staff pipe whip criteria. The rupture effects on equip

ment to be considered include pipe whip, structural (including 

the effects of jet impingement) and environmental.  

2. Protection be provided for equipment necessary to shut down the 

reactor and maintain it in a safe shutdown condition, assuming 

a concurrent and unrelated single active failure of protection
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equipment, from the environmental and structural effects 

(including the effects of jet impingement) resulting from a 

single open crack at the most adverse location in pipes carrying 

high-energy fluid routed in the vicinity of this equipment, 

where the temperature and pressure conditions of the fluid 

exceed 200*F and 275 psig. The size of the cracks should be 

assumed to be 1/2 the pipe diameter in length-and 1/2 the wall 

thickness in width.  

The applicant responded to this by meeting with the staff and 

by submitting reports on May 14, 1973 and June 8, 1973, describing 

its findings and the resultant plant modifications.  

It is convenient to divide the applicant's responses into two 

piping groups. The first group includes large pipes such as main 

steam lines, feedwater lines, and auxiliary feedwater lines. These 

large pipes often require massive pipe restraints to prevent signifi

cant damage to structures and nearby pipes and valves should these 

pipes fail. They are characterized by having high mass and energy 

effluxes, if broken, which could produce significant pressure and 

temperature increases within the structures that surround them. The 

second group of pipes includes smaller sized high-energy lines such 

as steam generator blowdown lines, letdown lines, charging lines, 

sample lines, auxiliary steam lines and nitrogen lines. Some of 

these lines do require pipe restraints to limit their motion in the 

event of a postulated break, but in general their greatest damage 

potential lies in affecting cable trays and electrical equipment.
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With regard to the group of larger high-energy lines, the staff 

reviewed their piping layout. All the steam and feedwater lines run 

directly from the containment to the turbine building passing through 

only one significant intermediate enclosure. The control room, 

emergency diesel generators, and the primary auxiliary building 

which houses most of the engineered safety features are all separated 

from the steam feedwater and auxiliary feedwater lines by a considerable 

distance and would not be affected by any rupture of one of these 

larger lines.  

Between the turbine building and the containment is the pipe 

bridge and the auxiliary feed pump (AFP) building. Pipe ruptures 

within the pipe bridge area will not prevent the safe shutdown of the 

plant. The AFP building is shown in Figures 10.1 and 10.2 and also6 

in Figure 6.4. The lower two rooms of the AFP building are concrete 

enclosures with thick walls and roofs, while the upper portions of the 

AFP building are made of light weatherproofing material. Pressure 

transients in the lower concrete rooms result in peak pressures 

significantly below the pressure retaining capability of these rooms.  

Should a p ipe rupture in the upper portion of the AFP building, the 

light weatherproofing material would be blown off at pressures well 

below the structural capabilities of this area. The staff has made 

its own independent analyses of these pressure transients and has 

concluded that no pressure transients within the AFP building d ue 

to high energy line breaks would result in overstressing any portion 

of, this structure or prevent the safe shutdown of the plant.I
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The possible loss of essential equipment, jet impingement effects, 

and pipe whip effects were also reviewed. The staff has concluded 

that no high energy line break within the AFP building would cause 

the loss of equipment in a manner to prevent safe shutdown and 

that the effects of jet impingement are negligible.  

Pipe whip effects were also reviewed using the break location 

criteria specified 15y the AEC December 1972 letter. Thirty-two different 

postulated break locations were identified. Pipe whip effects were 

first calculated using a very conservative static loading method.  

A dynamic loading analysis was then made on main steam line 24 at 

the inlet to the first elbow outside the containment. This location 

was selected as the one which most clearly shows the response of the 

restraint systems. The results of the more precise dynamic analysis 

method'showed that the static analysis method was considerably more 

conservative. Both the static and dynamic methods showed that the 

Indian Point 3 pipe restraints were adequately designed to prevent 

pipe whip. The staff reviewed the dynamic analysis method used by 

the applicant and found it acceptable. The staff also deter

mined that the applicant had properly applied the break location 

criteria given in the AEC's December 1972 letter.  

Some modifications to the AFF building were made as a consequence 

of this review.  

The applicant calculated that the pressure and temperature in 

the concrete room that houses the auxiliary feedwater pumps would be
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0.9 psig and 213°F, respectively, if there were a break in the 

steam supply to the steam turbine auxiliary feedwater pump. Since 6 
the electric driven pumps have never been tested in this kind of an 

environment, precautions were taken to prevent breaks in this turbine 

supply line from possibly affecting the electric motor driven 

auxiliary feedwater pumps. Two independent sensors will initiate 

action which will automatically shut valves in the steam turbine 

supply line if a high temperature occurs in the pump room. The staff 

has concluded that this modification is acceptable. In order to 

prevent flooding of the pump room by a broken auxiliary feedwater 

line within the pump room, check valves were installed in all the 

auxiliary feedwater lines. These check valves are located outside of 

the pump room and prevent backflow from the main feedwater system 

should an auxiliary feedwater line fail. The staff accepts this 

modification.  

Another modification was the installation of three foot-long 

steel beams (16WF71) under each of the feedwater lines in the upper 

concrete room. The purpose of these beams is to prevent any broken 

feedwater line from impacting on the roof of the pump room with 

possible concrete spalling below. Analysis indicates that the 

calculated shear in the concrete roof of the pump room would be 

below the allowable shear, should a broken feedwater line strike 

0 

0
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the three-foot steel beam. Installation of these steel sections 

therefore prevents spalling of concrete onto the pumps and is 

acceptable.  

In May 1973, the applicant committed to placing pipe whip 

restraints on the main feed lines in the upper concrete room. The 

purpose of these restraints is to provide additional protection for 

the auxiliary feedwater lines that are routed through this room. The 

staff finds this acceptable.  

In summary, 

(1) Breaks in a steam line or feedwater line outside of the auxiliary 

feed pump (AFP) building will not prevent safe shutdown.  

(2) Breaks in high energy lines within the AFP building will not 

cause the loss of essential equipment and will not over

pressurize any section of the AFP building.  

(3) Jet impingement effects have been found to be negligible and 

pipe whip restraints are adequate to prevent one broken high 

energy line from rupturing another.  

(4) Design modifications have been made to prevent (a) flooding in 

the pump room, (b) concrete spalling, (c) interactions between 

a failed steam supply of the turbine AFP and the electric 

driven auxiliary feed pumps, and (d) loss of the auxiliary 

feedwater lines due to pipe whip of a feedwater line.
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The possible effects of pipe whip, impingement, or high pressure 

and temperatures resulting from a postulated failure of any of the 6 
smaller high energy lines were investigated for the Control Building, 

the Diesel Generator Building, the Fuel Storage Building, the Turbine 

Building, and the Primary Auxiliary Building (PAB). Only the PAB 

required design modifications. The Control Room has essentially no 

high energy lines and the Diesel Generator Building's only high 

energy lines are the starting air lines whose failure would not damage 

Class I equipment. The Fuel Storage Building contains some auxiliary 

steam lines whose failure would not result in damage to the spent 

fuel pit. Failures of steam or feedwater lines within the Turbine 

Building will not prevent safe shutdown and will not cause the 

destruction of this large, highly ventilated building. Approximately 

75 feet separate the nearest high energy line in the Turbine Building 

and the Control Building. This distance eliminates any concern about 

pipe whip and jet effects were found to produce negligible loads on 

the Control Building.  

Design modifications that have been required as a result of 

the review of the smaller high energy lines include the addition of 

pipe restraints to portions of the steam generator blowdown lines, 

shielding around cable trays to eliminate jet impingement effects 

and an alarm system to prevent overheating of the penetration area 

because of a ruptured letdown line, steam generator blowdown line, 

because o



00 @

±L.8'O'"

EL.Z: 7-c "

14/IA .STEA"

i-H EL._~V-/O

/O'-~

-'- ~ ~ _ ________

SA'/ELV E to., 
S... . 1-C_ __V,4 7-/C'.A.l v.L E



POAAJT' AJORTH y 

44-5V " 

,f °EL/EF VALVE "F

'.I.5AFETY VALVE.5 
.5TOP £ CHECk VALVC5

CONTAlMM-NT I3UILDINC? 

3&1-'-6"

7rA/CG,5ANT L/AJ

5TOP' € cHrCk VALVE5

F 5 H 16L D WVALL =L 80'1-O' E 13*61 72

55'-O"

0 @ 0 00



10-11 

sample.line, or auxiliary steam line. The staff has reviewed these 

design modifications and finds.them acceptable.  

10.4 Other Features of Steam and Power Conversion System 

Three divided box, single pass condensers will maintain turbine 

back pressure for all normal operating conditions including the 

period of time when the turbine steam bypass valves are in operation.  

The hot well capacity will provide a 5.5-minute holdup time for the 

condensate when operating at rated load.  

Normal water level in the condenser hot well is maintained by the 

condensate makeup and surge systems. The makeup system connects the 

condenser to the Category I 600,000 gallon condensate storage tank.  

Automatic valves operate to maintain condenser water level. Should 

the amount of water within the condensate storage tank decrease to 

360,000 gallons, the condensate storage tank will be automatically 

isolated. This 360,000 gallons of water ensures a 24-hour reserve 

for the auxiliary feedwater pumps to hold the plant at hot shutdown 

following a trip from full power.  

We have concluded that the designs of the main condensers and 

condensate storage tank are acceptable.  

One four-element, two-stage air ejector with separate inter

condenser and common aftercondenser is provided to withdraw non

condensible gases from and maintain a vacuum on each condenser.  

The ejectors use main steam, reduced in pressure by a regulating
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valve. In the event the air ejector exhaust radiation monitors 

reveal a high activity, the non-condensible exhaust gases will not.6 

be vented to the atmosphere but routed to the containment for 

ultimate passage through roughing filters, H1EPA filters, and charcoal 

filters. Because of this feature, we have concluded that the main 

condenser evacuation system is acceptable.  

To prevent overpressure in the steam generators on a turbine 

trip with reactor trip, without main steam safety valve operation, 

twelve turbine steam bypass valves open to discharge steam to the 

main condenser.  

During startup, hot standby service and physics testing, the 

same steam bypass system can be manually actuated from the pressure 

controller to effect a simulated load on the reactor plant.  

We have concluded that protection against system overpressure 

is acceptable.  

The circulating water system is composed of six circulating 

water pumps, each providing 140,000 gpm. They are each in an 

individual pump well, thus tying a section of the condenser to an 

individual pump. Upon discharge from the condenser, the combined 

pump flow is directed to a canal.  

The condensate and feedwater system supplies 13,823,282 pounds 

of feedwater per hour to four steam generators at a turbine load of
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1022 MW(e). Three one-third capacity condensate pumps take suction 

from condenser hot wells.  

Two one-half size feed pumps take suction from the condensate 

delivered from three stages of feed heating, and deliver it through 

one more stage of feed heating and feedwater regulating valves to 

the steam generators.  

Each steam generator has two bottom blowdown connections for 

shell solids concentration control. Each blowdown line has a manual 

shutoff valve and two diaphragm operated trip valves. Blowdown dis

charges through a throttle valve to a flash tank where the water is 

cooled prior to discharge to the circulating water discharge canal., 

or through the liquid waste treatment system if radiation levels are 

high in the blowdown. (See Section 11 of this Safety Evaluation for 

further discussion.) 

We have concluded that the condensate, feedwater, circulating 

water, and steam bypass atmospheric relief, and steam generator 

blowdown systems are acceptable.
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11.0 Radioactive Waste Management/ 

11.1 Design Objective and Criteria 

The radioactive waste management systems for Indian Point 

3 are designed to provide for the controlled handling and treat

ment of radioactive liquid, gaseous, and solid wastes. The 

applicant's design objective for these systems is to restrict' 

the amount of radioactivity released from normal plant operation 

to unrestricted areas to within the limits set forth in 10 CFR 

Part 20.  

The Technical Specifications issued as part of the operating 

license require the applicant to maintain and use existing plant 

equipment to achieve the lowest practicable releases of radioactive 

materials to the environment in accordance with the requirements of 

10 CFR Part 20 and 10 CFR Part 50. The applicant is also required 

to maintain radiation exposures to tin-plant personnel and the general 

public "as low as practicable" in conformance with the requirements 

of 10 CFR Part 20.  

Our evaluation of the design and expected performance of the 

waste management systems for Indian Point 3 is based on the 

following design objectives: 

Liquids 

(1) Provision to treat liquid radioactive waste to control 

the expected releases of radioactive materials in liquid
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effluents to the environment to less than 5 Ci/yr/unit, 

excluding tritium and dissolved noble gases.  

(2) The calculated annual average radiation exposure to 

the whole body or any organ of an individual at or 

beyond the site boundary not to exceed 5 mrem.  

(3) Concentration of radioactive materials in liquid 

effluents prior to dilution in the environment not 

to exceed the limits in 10 CFR Part 20, Appendix B, 

Table II, Column 2.  

Gaseous 

(1) Provisions to treat gaseous radioactive waste to limit 

the expected release of radioactive material in gaseous 

effluent from principal release points so that the 

annual average radiation exposure to the whole body 

or any organ of an individual at or beyond the site 

boundary not to exceed 5 mrem.  

(2) Provisions to treat radioiodine released in gaseous 

effluent from principal release points so that the 

annual average thryoid dose to a child through the 

pasture-cow-milk pathway be less than 15 mrem. For 

Indian Point 3 the estimated thyroid dose is evaluated 

at the location of the nearest actual cow, approximately 

seven miles south of the site.
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Solid 

(1) Provisions to solidify all liquid waste from normal 

operation including anticipated operational occurrences 

prior to shipment to a licensed burial ground.  

(2) Containers and method of packaging to meet the re

quirements of 10 CFR Part 71 and applicable Department 

of Transportation regulations.  

The following sections present our evaluation of the liquid, 

gaseous, and solid waste treatment systems, the design codes and 

quality assurance criteria, and the radiation monitoring of process 

effluents and of in-plant areas. Our evaluation also considered 

radioactive effluent releases for combined operation of Indian 

Point 1, 2, and 3. Each unit is provided with separate waste 

treatment systems except for the steam generator blowdown and 

laundry treatment systems located at Indian Point 1 which are 

shared by Units 1, 2, and 3.  

11.2 Liquid Waste 

The liquid waste treatment system is divided into three 

main systems: 

(1) The reactor coolant treatment system, which includes 

the chemical and volume control system and the boron 

recycle system.  

(2) The liquid waste disposal system.  

(3) The steam generator blowdown treatment system.



11-4 

These systems serve only Indian Point 3. When the steam generator 

blowdown contains radioactivity above a predetermined value, it 

will be processed at Indian Point 1 along with the blowdown from 

Indian Point land 2. The laundry and hot shower wastes are also 

processed at Indian Point 1. The collection rates and system 

capacities are presented in Table 11-1. The liquid effluents will 

be continously monitored before discharging through the circulating 

water duct to the Hudson River. If the radioactivity exceeds a 

predetermined value, the discharge will be automatically stopped 

by a valve on the discharge line.  

11.2.1 Reactor Coolant Treatment System 

The reactor coolant treatment system will collect and process 

deaerated liquids from shim bleed, equipment leaks and excess let

down flows. During normal operation the reactor coolant will be 

let down continuously and processed at a nominal rate of 75 gpm 

in the chemical and volume control systems (CVCS) to maintain 

coolant quality. This letdown stream will be processed through 

redundant deep-mixed-bed demineralizers to remove corrosion and 

fission products and returned to the reactor coolant system.  

Part of this stream, the shim bleed, will be processed through 

the boron recycle system. The excess letdown and the containment 

equipment leaks will also be processed through the boron recycle 

system. These streams will be collected in the reactor coolant 

drain tank and the CVCS holdup tank. They will be batch processed



11-5 

through redundant cation demineralization, gas stripping, and 

evaporation equipment. The evaporator condensate will be pro

cessed through an aniondemineralizer to pricipally remove 

iodine and routed to one of two monitor tanks for sampling and 

analysis. Condensate will either be sent to the primary water 

tank for reuse in the reactor or released to the environment. The 

condensate can also be processed in the liquid waste disposal 

system. The boric acid concentrate from the evaporator will be 

filtered and then collected in the concentrate holding tank for 

sampling and analysis. The concentrate will either be sent to 

the boric acid tanks for reuse, or sent to the solid waste 

system for offsite disposal.  

In our evaluation we estimated that approximately 15,000 

gallons per day of shim bleed, excess letdown and equipment leaks 

will be collected. These wastes will be processed through the 

boric acid demineralizers and evaporators and we estimate a 

release of 0.035 Ci/yr of radioactivity, excluding tritium and 

dissolved gases. The applicant did not estimate the radioactivity 

released from this source. The processing capacity will be 

43,000 gallons per day when using both evaporators. Our estimate 

assumed one-day holdup for decay and 10% release of the processed 

effluent to the environment. The liquid effluent will be continously 

monitored during its release to the environment.
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11.2.2 Liquid Waste Disposal System 

The liquid waste disposal system will collect and batch6 

process aerated radioactive liquid wastes from equipment, floor 

and chemical drains. The system equipment includes collection and 

monitoring tanks, a filter, and a two-gpm evaporator. These 

wastes will be collected in the waste holdup and chemical drain 

tanks, then filtered, and evaporated. The evaporator condensate 

will be collected in one of two monitor tanks, sampled and 

analyzed. The condensate that meets specification will be 

returned to the reactor water storage tank for reuse or discharged 

to the Hudson River. Condensate not meeting the required quality 

will be recycled to the waste holdup tank for further treatment.  

The evaporator concentrate and spent filters will be sent to the 

solid waste system.  

In our evaluation we estimated that approximately 140 gallons 

per day of equipment drain effluent and 330 gallons per day of 

floor and chemical drain effluents will be processed by the two-gpm 

waste evaporator. We assumed one-day holdup for decay, 10% release 

from equipment drain effluents, and 100% release of the condensate 

from the floor and chemical drain effluents. Our calculations 

showed that approximately 2 Ci/yr of radioactivity, excluding 

tritium and dissolved gases, will be released. The applicant 

estimated th at approximately 2 Cl/yr of radioactivity, excluding 

tritium, would be released from this system.
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to the Hudson River. If the radioactivity in the demineralizer 

effluent exceeds a preset value, it will activate an alarm re- S 
quiring appropriate action. Composite samples of the demineralizer 

effluent are taken daily and analyzed for isotopic composition.  

Based on our evaluation, approximately 10 gpm blowdown from 

Indian Point 3 will be processed in the Indian Point 1 treatment 

system, resulting in an estimated release of 1.7 Ci/yr of radio

active material, excluding tritium and dissolved gases. With a 

50-gpm blowdown rate, the applicant estimated the release rate to 

be 7.5 Ci/yr. The 132 gpm capacity of the Indian Point 1 system 

will therefore be adequate to process 50 gpm blowdown rates from 

Indian Point 1, 2 and 3. We conclude that this system has adequate 

capability and is acceptable.  

11.2.4 Liquid Waste Summary 

The total radioactivity in the liquid effluent released from 

Indian Point 3 to the environment was estimated by the applicant 

to be 9.6 Ci/yr, excluding tritium and 610 Ci/yr of tritium.  

Based on our evaluation, we calculate an annual release of radio

active material in the liquid effluent will be approximately 

3.8 Ci/yr excluding tritium and 350 Ci/yr of tritium.  

In our evaluation we calculated the radiation doses to an 

individual in unrestricted areas from the aquatic food chain and 0 
0
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11.2.3 Steam Generator Blowdown 

The secondary coolant will be blown down from the steam 

generator at 10 gpm to maintain chemical purity. As shown in 

Figure 11-1, the blowdown from the Indian Point 3 steam generators 

can be directed to the treatment system installed at Indian Point 1 

or can be directed to the steam generator blowdown flash tank 

installed at Indian Point 3. The steam generator blowdown flash 

tank at Indian Point 3 is intended to process only low level 

activity wastes. Wastes discharged from this tank would enter 

the environment without treatment. A continous beta-gamma monitor 

will measure the radioactivity of the secondary coolant that enters 

the blowdown flash tank. When the radioactivity in the secondary 

coolant exceeds a predetermined value, the monitor will activate 

an alarm and automatically close isolation valves on the blowdown 

and sampling lines. The blowdown stream from Indian Point 3 will then 

be routed manually to the Indian Point 1 blowdown treatment system.  

A composite sample of the liquid releases from the blowdown flash 

tank will be taken daily and analyzed for isotopic composition.  

The blowdown treatment system at Indian Point 1 is designed to 

handle blowdown simultaneously from all three units. This treat

ment system at Indian Point I consists of redundant filters and 

deep-mixed-bed demineralizers, with a total capacity of 132 gpm.  

Blowdown from Indian Point 3 can be diverted to the Indian Point 

1 treatment system independent of any power generation at Indian 

Point 1. The effluent from the demineralizer will be discharged
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swimming would be less than 5 mrem to the whole body and less 

than 5 mrem to the thyroid. Our radiation dose calculations 

considered the combined operations of Units 1, 2 and 3 at the 

Indian Point ste. All radioactive liquid wastes will be con

tinously monitored before discharge. Assuming a circulating 

water flow rate at Indian Point 1 of 320,000 gpm and at Indian 

Point 2 and 3 of 870,000 gpm the radioactivity concentration 

released to the Hudson River will be less than 1% of the limits 

specified in 10 CFR Part 20.  

The liquid waste treatment system has been designed to 

collect, process, and store waste from operation with the equivalent 

of 1 percent fission product inventory releases from failed fuel 

rods to the primary coolant. We have concluded that the liquid 

waste treatment system will be capable of producing liquid 

effluents which we consider as low as practicable and therefore 

is acceptable.  

11.3 Gaseous Wastes 

The gaseous wastes treatment system for Indian Point 3 

include the waste gas processing, the condenser air ejector and 

the steam generator blowdown vent systems along with the contain

ment purge, and the fuel storage, turbine and auxiliary building 

ventilation systems. These systems for Indian Point 3 are in

dependent of Indian Point 1 and 2, except for the steam generator



FIGURE 11-1

& 0 a a 0



11-11

hiowdown system. Steam generator blowdown containing radioactivity 

above a predetermined level will be processed at Indian Point 1.  

The gaseous releases from all systems will be monitored except 

ventilation air released from the turbine building. The gases 

released from the waste gas processing system, the containment 

purge, the condenser air ejector and the auxiliary building ven

tilation will be discharged through the plant vent. Ventilation 

air from the turbine building will be discharged from the turbine 

building roof.  

11.3.1 Waste Gas Processing 

The waste gas processing system will collect and treat 

radioactive gases from the reactor coolant treatment system.  

These sources include the shim bleed gas stripper, holdup tank cover 

gases, equipment vents, and gases generated from sampling. The 

primary source of radioactivity is from degassing the shim bleed 

in the boron recovery system.  

.The gas processing system includes redundant compressors and 

four 525 ft 3and six 40 ft 3storage tanks. The waste gases will 

be pumped to one of the four storage tanks and recycled to the CVGS 

holdup tanks to provide cover gas during emptying operations. A 

second tank will be available as backup. When 110 psig pressure 

is reached in the inservice tank, the feed will be automatically 

switched to the backup tank. Prior to cold shutdown of the 

reactor, the reactor coolant will be degassed and the gas will 

be distributed among the six 40 ft 3storage tanks.
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Some hydrogen is also present in .the gas released from the 

CVCS system. To prevent hydrogen-oxygen explosions, the process 

equipment vent system operates at positive pressure so a s to 

minimize inleakage of air. In addition, no air or aerated liquids 

will be present in equipment that vents to this system. The 

storage tank gas will be automatically sampled and analyzed for 

hydrogen and oxygen. An alarm will alert the operator when the 

hydrogen concentration exceeds 2%.  

The waste gas storage tanks have sufficient capacity to 

holdup gases for 45 days for radioactivity decay. Before release 

to the environemnt, the gas will be sampled and analyzed. During 

discharge at a controlled rate through the plant vent, the gas 

will be continuously monitored. Radioactivity releases above a 

predetermined value will automatically close a valve on the 

discharge line. Based on a holdup time of 45 days, the applicant 

estimated releases of 2000 Ci/yr of noble gases. Based on our 

evaluation assuming 45 days holdup, we calculate an average annual 

release rate of 1500 Ci/yr of noble gases.  

11.3.2 Containment Purge 

The containment purge system will process radioactive gases 

that build up in the containment atmosphere as a result of leaks 

from the primary system. In our evaluation we considered that the 

containment atmosphere will be purged four times per year. The 

equipment used for containment purging includes prefilters, HEPA
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filters and charcoal adsorbers. The, filters- and the exhaust 

fan will be shared with the primary auxiliary building ventila

tion system. Before purging, we assumed the air in the contain

ment will be recirculated for 16 hours through an internal 

cleanup system consisting of HEPA filters and charcoal adsorbers.  

The containment air will then be purged through the HEPA filters, 

charcoal adsorbers and released through the plant vent. The 

applicant has estimated the radioactivity released from four 

purges per year to be 88 Ci/yr of noble gases and 0.00014 Ci/yr 

of iodine-131.. ..  

Based on our evaluation, assuming four purges/yr and 16.  

hours internal recirculation before purging, we calculate a 

release of 88 Ci/yr of noble gases and 0.026 Ci/yr of iodine-131.  

This shared system is acceptable since, during normal operations 

the exhaust fans provide a negative pressure in the exhaust 

plenum. This will prevent the cross flow between the contain

ment and the primary auxiliary building. If the exhaust fan fails, 

the associated supply fan will automatically be shut down to 

prevent cross ventilation flow between these buildings.  

11.3.3 Condenser Air Ejector 

Gaseous radioactivity, along with noncondensable gases in 

the secondary coolant, will be removed from the turbine condenser 

by the air ejectors. Leakage in the steam generator from the
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primary to the secondary system will result in some radioactivity 

in the secondary system coolant. The gases from the condenser 

will pass through the steam jet ejectors, will be monitored, and 

then be released through the plant vent. The applicant has cal

culated that the activity released from the condenser air ejector 

will be 1300 Ci/yr of noble gases and 0.065 Ci/yr of iodine-131.  

Based on our evaluation the radioactivity release will be 

580 Ci/yr of noble gases and 0.13 Ci/yr of iodine-131 from this 

source.  

11.3.4 Steam Generator Blowdown 

At Indian Point 3 the steam generator blowdown will go to 

Indian Point 3 flash tank at a rate of 10 gpm.- From the flash 

tank the steam vapor will be released without monitoring from a 

rooftop vent. When the radioactivity in the secondary coolant is 

above a predetermined value the blowdown will be automatically 

stopped and manually diverted to the blowdown flash tank at 

Indian Point 1. The blowdown system at Indian Point 1 will also 

receive the blowdowns from Indian Point 1 and 2. The vent from 

Indian Point 1 flash tank will be vented to the Indian Point 1 

turbine condenser. The radioactivity released from Indian Point 1 

condenser will be monitored and discharged through the Indian 

Point 1 stack. When the Indian Point 1 condenser is shut down
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the vapor will be released from the Indian Point 1 flash tank 

through an unmonitored rooftop vent. The applicant considered 

6 weeks/year for this direct release and estimated a release of 

0.13 Ci/yr of iodine-131 from this source.  

Based on the past operating experience of Indian Point 1, 

we estimated that the blowdown vapor from Indian Point 3 would 

be directly released to the atmosphere for approximately 17 

weeks per year. We calculated that this would release 0.16 Ci/yr 

of iodine-131. The applicant has been advised that capability 

for continuous monitoring of the blowdown effluent is required prior 

to initial startup of Indian Point 3.  

11.3.5 Primary Auxiliary Building Ventilation 

The atmosphere in the primary auxiliary building will contain 

radioactivity from equipment leaks. The ventilation system for 

this building will include pre-filters, HEPA filters and charcoal 

adsorbers. The filters and exhaust systems will be shared with 

the containment purge system. The ventilation system is designed 

to flow from clean to potentially more contaminated areas. The 

applicant estimated that the radioactivity released will be 

approximately 1300 Ci/yr of noble gases and less than 0.001 Ci/yr 

of iodine-131. Based on our evaluation we estimate 580 Ci/yr of 

noble gases and 0.05 Ci/yr of iodine-131.
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11.3.6 Turbine Building Ventilation 

Steam leaks from the secondary coolant system will release 

some radioactivity into the turbine building atmosphere. This 

will be discharged without monitoring to the environment through 

11 roof-mounted exhaust fans. The applicant has estimated that 

the radioactivity released from this source will be 0.01 Ci/yr of 

iodine-131. Based on our evaluation, we estimate a release of 

approximately 0.04 Ci/yr of iodine-131.  

11.3.7 Fuel Storage Building Ventilation 

The Fuel Storage Building Ventilation System will include 

HEPA filters and charcoal adsorbers. Normally exhaust air will 

be processed through HEPA filters and discharged through the 

monitored plant vent. However, when the radioactivity is above 

a predetermined value, theventilation exhaust air will be 

automatically diverted through the charcoal adsorbers prior to 

being released.  

The applicant did not estimate the radioactivity release 

through the ventilation system under normal conditions. In our 

evaluation we determined that the radioactivity released from 

this building under normal conditions will be negligible. An 

analysis of radioactivity releases due to a fuel handling accident 

is given in Section 15 of this report.
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11.3.8 Gaseous Waste Summary 

The applicant has estimated the radioactivity in the 

gaseous effluents released from Indian Point 3 will be 5500 Ci/yr 

of noble gases and 0.16 Ci/yr of iodine-131. For the combined 

operation of Indian Point 1, 2 and 3, the applicant's estimated 

releases are 11,000 Ci/yr of noble gases and 0.32 Ci/yr of iodine-131.  

The applicant also estimated that radiation doses to an individual 

at or beyond the site boundary from the combined operation will 

be 2.4 mrem/yr to the whole body and 1.4 mrem/yr to the thyroid 

from inhalation.  

Based on our evaluation of the gaseous waste systems, we 

calculated that the radioactivity released from Indian Point 3 

during normal operation will be 2700 Ci/yr of noble gases and 

0.41 Ci/yr of iodine-131. For the combined operation of Indian 

Point 1, 2, and 3 we calculated the radioactivity release will 

be 6600 Ci/yr of noble gases and 0.88 Ci/yr of iodine-131. Based 

on the combined operation of Indian Point 1, 2 and 3 we calculated 

the annual average radiation doses at the site boundary will be 

less than 5 mrem to the whole body and less than 5 mrem to the 

thyroid from inhalation. We calculated that the radiation dose 

to a child's thyroid will be less than 15 mrem per year based on 

the grass-cow-milk pathway for radioiodine for the nearest actual 

cow, seven miles south of the site. The dose calculations were
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based on a maximum annual average relative concentration of 

2.4 x 10- 7 sec/m
3 for Indian Point 2 and 3 and 5.1 x 10

- 8 sec/m 3 

for Indian Point 1. Subject to the installation of continuous 

monitoring capability prior to initial startup we conclude that 

the release of radioiodine in gaseous effluents are as low as 

.practicable and are acceptable.  

11.4 Solid Wastes 

The sources of solid radioactive wastes will include spent 

demineralizer resins, evaporator concentrates, filters, and 

miscellaneous items such as contaminated clothing, gloves, shoe 

covers, glassware and paper. The solid waste disposal system 

is designed to package all solid wastes in 55-gallon drums. A 

facility will be provided for loading spent resin and evaporator 

concentrates. A hydraulic baler will be used for the miscellaneous 

wastes. The filled drums will be stored in a shielded area of the 

drumming room. The spent demineralizer resins after approximately 

six months storage will be slurried into shielded filter units 

within 55-gallon drums. The filtrate will be returned to the 

waste holdup tank. The evaporator concentrates will be pumped 

into 55-gallon drums containing vermiculite and cement for 

solidification. The miscellaneous solid waste, clothing, paper 

and glassware will be compressed in 55-gallon drums. The appli

41
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cant has estimated that approximately 150 drums of spent 

resins and evaporator concentrate waste will be packaged and 0 
shipped each year. Based on the experience of operating 

reactors, we estimate that approximately 1000 drums containing 

4900 Ci of radioactivity will be shipped from Indian Point 3 

per year. All solid wastes will be packaged and shipped to a 

licensed burial ground in accordance with AEC and Department of 

Transportation regulations. We conclude that the solid waste 

system will have adequate capacity and is acceptable.  

11.5 Design 

The radioactive waste treatment systems will be designed 

and fabricated in accordance with acceptable codes and standards.  

The reactor coolant drain tank, waste filter, the spent resin 

storage tank, and the gas decay tanks will be designed to ASME III, 

Class C. The piping code will be USAS-B31.1. The equipment will 

be located in a Category I (seismic) structure. We have concluded 

that the equipment and piping designs of the radwaste systems are 

acceptable.  

-11.6 Process and Area Radiation Monitoring Systems 

The process radiation monitoring systems will be designed 

to provide information regarding radioactivity levels in effluents 

released to the environment.  

The liquid effluents in the discharge line from the waste 

condensate tanks will be monitored continuously. The monitor will
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automatically terminate the discharge if the radioactivity 

concentration exceeds predetermined values. A similar system 

will monitor the secondary coolant activity in the steam generators 

that will automatically stop the blowdown when the activity exceeds 

a predetermined value. The component cooling loop of the auxiliary 

coolant system and the essential service water system will be 

monitored for any primary coolant leakage into these systems.  

The circulating water discharge will be continuously sampled and 

analyzed.  

The gaseous effluent in the plant vent will be continuously 

monitored for gross radioactivity, particulates, and radioiodine.  

The plant vent provides the discharge path for the gas decay tanks, 

the containment purge, the condenser air ejector and the ventilation 

systems for the primary auxiliary building and the fuel storage 

building. Radiation levels above a predetermined value will 

automatically stop the discharge from the gas decay tanks and 

activate the auxiliary dilution air supply to the plant vent. A 

similar monitoring system will serve the containment to control 

the purge and entry operations. Radiation levels in the contain

ment above a predetermined value will automatically stop the purge.  

A continuous monitor will measure the gross radioactivity in 

the effluent from the turbine condenser air ejector. Radioactivity 

in the gas decay tanks will be measured during the filling operation, 

and will alarm when the inventory limit is reached.
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The air exhausted from the 11 roof-mounted exhaust fans 

on the turbine building will not be monitored for rad ioactivity 

since the building is not tight and therefore gases are exhausted 

from many places.  

The area radiation monitoring system will be designed to 

provide information on radiation fields in the various areas of 

the plant for personnel protection. Monitor locations will include 

the control room containment, in-core instrumentation area, spent 

fuel building, sampling room changing pump room, and drumming 

station. If a radiation level rises above a predetermined value, 

an alarm will be sounded locally and in the control room.  

,Monitoring systems will detect, indicate, annunciate and/or 

record the levels o f radioactivity to verify compliance with 

existing regulations to keep radiation levels within the plant 

and in unrestricted areas as low as practicable.  

11.7 Personnel Protection 

The personnel protection programs will be established to 

maintain exposure to plant personnel to levels as low as practicable.  

These programs include radiation shielding, area access control, 

area and personnel monitoring and protective clothing. The 

applicant's design objective for radiation shielding for normal 

operation is to maintain whole body dose rates for all controlled 

access areas of the plant to less than 1.25 rem per calendar year,,

01
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assuming continuous occupancy and the equivalent of 1 percent 

fission product inventory releases from failed fuel rods into 

the primary coolant. The plant will be zoned-into six radiation 

areas for personnel occupancy control. These range from continuous 

access at less than 0.1 mrem/hr maximum radiation to controlled 

access at greater than 15 mrem/hr.  

Personnel monitoring equipment will be provided for all 

personnel at the plant. Records showing radiation exposures 

of all personnel at the plant will be maintained by the applicant.  

The records will contain at least a monthly tabulation of readings 

from beta-gamma-neutron film badges or their equivalent. Protective 

clothing and respiratory protective equipment will be available for 

the protection of personnel, when required.  

We conclude that the personnel protection systems satisfy 

the requirements of existing regulations as pertains to exposure 

of individuals to radiation, and are acceptable.  

11.8 Radiological Environmental Monitoring 

A radiological environmental monitoring program has been 

in effect at the Indian Point site since 1958. Consequently, 

more than fifteen years of baseline data will be available prior 

to Indian Point 3 start up which can be used to predict and evaluate 

the potential effects of plant operation.
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The Indian Point 3 monitoring program includes sampling 

of airborne particulates and radioiodines, lake and well water, 

drinking water, Hudson River water, Hudson River bottom sediments, 

soil, aquatic and land vegetation, milk and Hudson River fish.  

The program also includes gamma spectroscopy of drinking water, 

Hudson River water and lake water. Tritium analysis is performed 

on drinking water. Airborne particulates are sampled at 21 

stations which are located generally within 3 miles of the plant.  

In addition, direct measurements of gamma background are made 

annually at selected areas within a 5 mile radius of the plant.  

Thermoluminescent dosimeters are also located at specified 

offsite locations as well as a number of points on the site 

perimeter, for the purpose of measuring ambient radiation levels.  

The program conforms with Regulatory Guide 1.41 for measuring 

and reporting radioactivity in the environs of nuclear power 

plants and is acceptable.  

11. 9 Conclusions 

We have concluded that the Indian Point 1 steam generator 

flash tank vent monitoring equipment will not satisfy the 

guidelines of Regulatory Guide 1.21 and General Design Criterion 

64 and is not acceptable. The applicant has been informed that 

a monitoring system will be required to measure direct releases 

from the Indian Point 1 blowdown flash tank.
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Subject to installing the above flash tank vent 

monitoring system prior to initial startup, we have concluded 

that the radioactive waste management systems will satisfy 

the as low as practicable guidelines of 10 CFR Parts 20 and 50, 

that the system is designed in accordance with acceptable codes 

and standards, and that the area monitoring system is similar 

to other monitoring systems previously accepted.
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Liquid Waste Process 

Steam Generator Blowdown 
Treatment

Rate 

(gpd) 

15,000

470 

43,000 to 
220,000

Collection 
Czaoacitv 

(gal)

200 ,OOO 

26)000

Process 
Capacitv 

43,000 

2,900 

.400,000

Monitor Tank 
Capacity 

(gal)

20,000 

2,000

0 a a a a



12-1

12.0 RADIATION PROTECTION 

12.1 Shielding 

The radiation shielding is designed and the expected personnel 

occupancy factors are such as to allow plant operation at the maximum 

calculated power levels with 1.0% fuel defects without exceeding 

radiation doses permitted by 10 CFR Part 20 for both occupational and 

non-occupational personnel. The, shielding for the Indian Point 3 

plant is similar to other pressurized water reactors, from which 

considerable operating data have been obtained. On the basis of our 

comparison of the Indian Point 3 shielding design with that of other 

such plants, we conclude that the shielding is adequate to protect 

the health and safety of the public and operating personnel.  

.12.2 Ventilation 

The Indian Point 3 station ventilation system is designed to 

provide a suitable environment for operations personnel. The primary 

Auxiliary Building Ventilation System allows control of flow direc

tion of airborne radioactivity from low activity areas to higher 

activity areas in accordance with recommended practice. Also, the 

Control Room Air Conditioning, Heating, and Ventilation System is 

designed to permit removal of airborne particulate radioactivity from 

the air entering the air conditioned control room. The Ventilation 

system is designed to vent all compartments potentially containing 

airborne radioactivity to the outside.
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The gaseous and particulate radioactivity monitoring system is 

designed to provide radiation detection equipment to provide'adequate 

information and warning to assure that personnel exposures do not 

exceed 10 CFR 20 limits and to meet the intent of 10 CFR 50, Appendix 

A, Criterion 64 on monitoring radioactivity releases.- The functions 

of the system are to warn operating personnel of any radiation health 

hazard that might develop and to give early warning of a plant mal

function which might lead to an airborne inhalation hazard.  

During the review of the Indian Point 3 design the staff noted 

that airborne gaseous and particulate radioactivity were monitored 

continuously only in the plant vent, the containment system and the 

air ejector off-gas system. These fixed monitoring stations function 

primarily to monitor effluent releases and plant processes and are 

not effective in assuring in-plant control of personnel exposures.  

In-plant monitoring for radioactivity in air at Indian Point 3 was 

to be principally performed by portable gas and particulate monitors.  

The staff felt that this system did not meet the intent of 

Section C.3K of Regulatory Guide 8.8 "Information Relevent to Main

taining Occupational Radiation Exposures As Low As Practicable 

(Nuclear Reactors)." 

In June, 1973 the staff issued a'letter to the applicant requiring 

that fixed gaseous and particulate monitors with remote read-out 

provisions be installed in the radwaste area, the control room, and 

in the fuel handling and storage area. In a letter dated June 25, 1973
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to Mr. D. B. Vassallo of the AEC, Mr. William J. Cahill, Jr. of 

Consolidated Edison stated that these monitors will be installed 

at the locations required by the AEC.  

The addition of these fixed monitors, coupled with the Health 

Physics procedures on the use of the portable air and gas monitors, 

resulted in an adequate air monitoring program for plant personnel.  

12.3 Health Physics Program 

Radiation protection operating experience gained at Indian Point 

1 and Indian Point 2 will be used to benefit the planned radiation 

safety program of Indian Point 3. The personnel monitoring program, 

the protective equipment that will be supplied to operations and 

maintenance personnel, and the portable radiation monitoring equipment 

and laboratory equipment available for day-to-day use are designed to 

assure that occupational exposures are maintained within the established 

guidelines of 10 CFR 20. The administrative controls and procedures, 

as well as the organization and staffing for carrying them out, are 

appropriate for implementing the rules and regul ations set forth in 

10 CFR 20. As a result of these factors, we conclude that the Health 

Physics program is acceptable.
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13.0 CONDUCT OF OPERATIONS 

@ 13.1 Plant Organization and Staff Qualifications 

The Indian Point Station-staff, for Units 1, 2, and 3, will 

consist of approximately 380 full-time employees. The station is under 

the onsite supervision of the Manager, Nuclear Power Generation Depart

ment who reports to the Assistant Vice President, Power Generation 

Department, who in turn reports to the Executive Vice President, Central 

Operations. The Manager of the Nuclear Power Generation Department has 

the general responsibility for administering all phases of operation, 

training, and maintenance of the facility. The Station Manager for 

Operation and Maintenance and the Manager for Nuclear Services report 

to the Manager of the Nuclear-Generation Department.  

Approximately 275 people are under the direction of the Station 

Manager for Operation and Maintenance. About 130 of these people are 

assigned to the plant engineer and the remaining people are distributed 

among three Chief Engineers. Each Chief Engine er is responsible for 

administering all phases of Operation for one of the nuclear generation 

units. Also reporting to the Station Manager for Operation and Main

teniance are five General Watch Foremen, each licensed as a Senior 

Reactor Operator for one of the units, who are responsible for facility 

operation on a shift-to--shift basis.  

The Chief Engineer for Unit 3 has a staff of approximately 

40 people, including an Operational Engineer who is responsible for
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day-to-day operation of Unit 3. Reporting to the Operational 

Engineer is a Watch Foreman, who has a Senior Reactor Operator license, 

a Senior Reactor Operator and Reactor. Operator, both of whom are 

licensed-as Reactor Operators, and three Nuclear Plant Operators.  

In addition, a Health Physics Technician is assigned to each shift 

as a shared function for all three units.  

The Manager, Nuclear Services, is responsible for providing the 

staff services of training, technical engineering, and radiation 

safety. Three Directors report to the Manager, Nuclear Services.  

They are the Director of Nuclear Training, the Director of Technical 

Engineering, and the Director of Radiation Safety. These three 

Directors have staffs of 12, 40, and 30 persons, respectively.  

The applicant has conducted a training program to train shift0 

supervisory and control room personnel to operate Unit 3. A major 

feature of the training program provides that obtaining a license for 

Unit 2 be a prerequisite for Unit 3 licensed operating personnel 

for the initial plant staff. This will be followed by a three-month 

familiarization program to learn the differences between Unit 2 

and Unit 3.  

The key non-shift supervisory personnel and technical staff are 

currently performing their respective job functions for Units 1 and 2.  

Their job responsibilities are being expanded to include Unit 3.
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The qualifications of key supervisory personnel with, regard to 

educational background, experience and technical specialties have been 

reviewed except as noted below and are in general conformance with 

those defined in ANSI N18.1, "Selection and Training of Nuclear Power 

Plant Personnel." Personnel have not as yet been assigned to the 

positions of the Reactor Operator and Watch Foremen. The AEC staff 

will review the qualifications of the Watch Foremen as they become 

available to confirm that the intent of ANSI N18.1 has been met.  

Technical support for the plant staff is available from the home 

office Departments of Mechanical Engineering, General Engineering, 

Electrical Engineering, Civil Engineering and the Office of Environ

mental Affairs. Additional technical support during the startup test 

program will be provided by WEDGO, a wholly owned subsidiary of 

Westinghouse Electric Corporation.  

We have concluded that the organizational structure, the training, 

and qualifications of the staff for Indian Point are is adequate to 

provide an acceptable operating staff and technical support for the 

safe operation of the facility.  

13.2 Emergency Planning 

The applicant has established an organization for coping with 

emergencies. The plan includes written agreements, liaison and 

communications with appropriate local, State and Federal agencies that
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have responsibilities for coping with emergencies. The applicant has 

defined categories of incidents, including criteria for determining 

when protective measures should be considered and for the notification 

of offsite support groups. Arrangements have been made by the appli

cant to provide for medical support in the event of a radiological 

incident or other emergencies. Provisions for periodic training for 

both plant personnel and offsite emergency organizations have been 

included in the Emergency Plan. Most elements of this plan are 

currently in effect for Units 1 and 2.  

Numerous improvements to the Consolidated Edison's Emergency 

Plan were brought about by the AEC staff during its review of Unit 

3. These improvements include: 

(1) A more rapid method of estimating offsite doses in case of an, 

emergency. Emergency alerts can now be issued for information 

available to the operator in the control room rather than 

waiting for the results of an offsite survey.  

(2) The Emergency Plan has been augmented to include notification 

of the Penn Central Railroad in case of an emergency.  

(3) Additional letters of agreement from medical support facilities 

and the Coast Guard have been acquired. These groups could 

potentially participate in case of an emergency.  

We have reviewed the augmented Emergency Plan and conclude that 

it meets the criteria of Appendix E of 10 CFR 50, and that adequate
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arrangements have been made to cope with the possible consequences 

of the accidents at the site, and that there is reasonable assurance 

that such arrangements will be satisfactorily implemented in the 

unlikely event that they are needed.  

13.3 Safety Review and Audit 

The safety review and audit function for Indian Point 3 

will be conducted by the Nuclear Facilities Safety Committee. This 

committee was established in 1962 and has been performing that 

function since then for Unit 1 and subsequently for Unit 2. The 

Nuclear Facilities Safety Committee is advisory to the Executive 

Vice President, and the President and Chairman of the Board and 

provides corporate management with a review and audit capability 

to verify that organizational checks and balances are functioning 

to assure continued safe operation and design adequacy of the 

plant. In a letter dated April 12, 1973, from William J. Cahill, Jr., 

Vice President of Consolidated Edison of New York, to Mr. R. C.  

DeYoung, Directorate of Licensing, U. S. Atomic Energy Commission, 

the applicant has assured the AEC staff that the Nuclear Facilities 

Safety Committee will function in accordance with the requirements 

of ANSI N18.7 "Standard for Administrative Control for Nuclear Power 

Plants," Sections 3.0 through 4.4.  

Details of responsibility and authority of the review and audit 

functions are given in Section 6 of the Technical Specifications.
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We conclude that the applicant's plans for the Safety Review and 

Audit functions are acceptable. 4 

13.4 Plant Procedures 

Plant operations are to be performed in accordance with written 

and approved operating and emergency procedures. Areas covered include 

normal startup, operation and shutdown, abnormal conditions and emer

gencies, refueling, maintenance, .surveillance, testing, and radiation 

control. All procedures and changes thereto will be reviewed prior 

to implementation by the applicant. Safety-related procedures will 

be given a thorough review by the Unit 3 Operating Staff. These 

procedures then require the approval of the Unit 3 Chief Engineer 

after review and comment by the Nuclear Facility Safety Committee.  

We conclude that the provisions for preparation, review, approval,0 

and use of written procedures are satisfactory.  

13.5 Industrial Security 

The applicant has submitted a description of its Industrial 

Security Plan for protection of the Indian Point Nuclear Power Station 

Unit 3 from industrial sabotage. The information was submitted as 

proprietary information and is withheld from public disclosure 

pursuant to Section 2.790 of the Commission 's regulations. We have 

reviewed the program and conclude that adequate security provisions 

have been made for Indian Point Unit 3, and that it meets the intent 

and principles of Safety Guide No. 17.
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14.0 NITIAL TESTS AND OPERATION 

The initial startup, including preoperational checkout of equip

ment, functional and system tests, fuel loading, initial criticality 

and power operation will be performed by the regular plant staff.  

Technical assistance will be provided by WEDCO and Westinghouse. The 

WEDCO and Westinghouse personnel will assist in writing procedures, 

interpreting test results and any problems that may arise during the 

testing program.  

We have reviewed the applicant's preoperational and startup 

testing program and conclude that it is in general accord with the 

AEC publications "Guide for the Planning of Preoperational Testing 

Programs" and "Guide for the Planning of initial Startup Programs." 

The program will provide an adequate basis to confirm the safe 

operation of the plant and is therefore acceptable.
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15.0 ACCIDENT ANALYSES 

15.1 General 

The applicant has analyzed reactor performance for normal steady

state plant operation and for anticipated operational transients on 

the basis of the initial core power level of 3025 megawatts thermal 

(MWt).  

The postulated design basis accidents analyzed for offsite radio

logical consequences by the applicant are the same as those analyzed 

for previously licensed PWR plants, including a steam line break 

accident, a steam generator tube-rupture accident, a loss-of-coolant 

accident, a fuel-handling accident, and a rupture of a radioactive 

gas-storage tank in the gaseous radioactive waste treatment system.  

On the basis of our experience with the evaluation of the steam

line break, the steam generator tube rupture, and radioactive gas

storage tank rupture accidents for PWR plants of similar'design, we 

have concluded that the consequences of these accidents can be con

trolled by limiting the permissible primary and secondary coolant 

system radioactivity concentrations and the permissible inventory of 

radioactivity in a gas storage tank so that potential offsite doses 

are small. We will include limits in the Technical Specifications 

on primary and secondary coolant radioactivity concentrations and on 

the radioactivity in a gas storage tank such that the potential two-hour
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doses at the exclusion radius that we calculate for these accidents 

are well below the 10 CFR Part 100 guideline values.  

15.2 Iodine Removal Equipment 

15.2.1 Spray 

An internal recirculation containment spray system is pro

vided to remove heat from the containment atmosphere and to remove 

iodine which may be present in the containment following a loss

of-coolant accident. Initially, the two containment spray pumps 

take suction on the refueling water storage tank and deliver water 

to spray nozzles inside containment. Each pump has a design 

capacity of 2600 gpm. Concentrated sodium hydroxide solution is 

added at the suction of the spray pumps in quantities sufficient 

to maintain a pH of at least 9.3 in the water in the containment 

spray. Sodium hydroxide in the containment spray water will 

scavenge elemental radioiodine from the containment atmosphere.  

When the refueling water storage tank is exhausted, a portion of 

the recirculation flow provided for continued core cooling is 

diverted to the containment spray headers.  

To calculate the total iodine removal constant for the pro

posed system, we made conservative assumptions regarding liquid 

film mass resistance and drop coalescence. Consistent with the 

conclusions of WASH-1233,* we assumed that 4% of the iodine in the 

*WASH-1233 "Review of Organic Iodine Formation Under Accident 

Conditions in Water-Cooled Reactors" Published by the AEC, October, 
1972.
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containment atmosphere is in the form of organic iodides and 5% in 

a particulate form. Experiments have shown that sodium hydroxide 

Ispray solutions are not efficient in the removal of organic iodides; 

therefore, we-assumed no reduction of the organic iodides by the 

containment spray.  

We calculated an elemental iodine removal constant of 9.85 

hr 1. A two-hour reduction factor for the iodine accident dose at 

the exclusion area boundary of 5.2 and a thirty-day reduction factor 

for the iodine accident dose at the *outer boundary of the low popu

lation zone of 8.8 was calculated as a result of iodine removal 

by the chemical additive sprays. Table 15.3 of this report lists 

removal rates and reduction limits for each form of iodine and 

the dose reduction factors due to the use of the'sprays and filters.  

15.2.2 Charcoai Filters 

The air handling system (1) will remove heat from the contain

ment in the post-accident environment and (2) will. reduce the iodine 

*concentration in the containment atmosphere by the use of charcoal 

filters. Five air handling units are provided. In each unit, a 

fan draws air through a moisture separator, cooling coils, roughing 

filters and high efficiency particulate air (H-EPA) filters at a 

flow rate of approximately 24,000 cfm under post-accident conditions.  

Charcoal filters are located at the fan discharge header. They are 

isolated by butterfly valves. Under accident conditions, these 

valves are automatically opened by the high containment pressure 

signal and a flow rate of 8,000 cfm is diverted through these



15-4 

filters. Three of the five air handling units will operate even 

if normal offsite power is lost. This was assumed in our analyses.  

Under this circumstance, approximately 150% of the free volume of the 

containment is processed through the charcoal filters each hour.  

Research performed to date using impregnated charcoals of 

various manufacturers indicates that at 100% relative humidity the 

removal efficiency decreases to about 70% for methyl iodide and 

to about 99% for elemental and particulate iodine. The staff 

assumes a value of 30% for methyl iodide and 90% for elemental 

and particulate iodine for the purposes of site and engineered 

safety feature evaluation. Together, the spray and filters reduce 

the overall two-hour iodine accident dose at the exclusion area 

boundary by a factor of 6.4 and the thirty-day overall iodine accident 

dose at the outer boundary of the low population zone by a factor of 20.  

15.3 Radiological Consequences of Postulated Accidents 

The postulated design basis accidents analyzed by the applicant 

and by us for offsite radiological consequences are the same as those 

analyzed for previously licensed PWR plants of similar design. The 

offsite doses calculated by the staff for these accidents are presented 

in Table 15.1 and the assumptions used are listed in Table 15.2 of this 

report. All doses are within 10 CFR Part 100 guideline values.  

15.4 Control Room Doses 

The applicant has met the requirements of General Design Criterion 

19 of Appendix A to 10 CFR Part 50 by use of adequate concrete shielding
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around the control room and by filtering inlet air to the control room 

during emergencies. Under emergency conditions the air in the control 

room is recirculated and filtered through redundant 2,000 cfm clean 

up trains which consist of HEPA filters and two inch-deep charcoal beds.  

About 200 cfm of make-up air is added upsteam of the filter trains to 

assure control room pressurization. The units are automatically 

activated upon accident or high radiation signals.  

The staff has calculated the potential radiation doses to control 

room personnel following a LOCA. The resulting doses are within the 

requirements set by General Design Criterion 19.
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TABLE 15.1 

POTENTIAL OFFSITE DOSES CALCULATED BY 

STAFF FOR DESIGN BASIS ACCIDENTS AT 3025 
MWT OPERATION 

LOW POULATINAZON

ACCIDENT

Thyroid 
(Rem)

Loss of Coolant**

EXCLUSION BOUNDARY 

TWO HOUR (330 IETERS)

Whole Body 
(Rem) 

22

LOW POPULATION ZON;E COURSE OF ACCIDENT 
(1100 METERS)

Thyroid (Rem) 

119

U

Whole Body (Rem) 

15

Refueling

Gas Decay Tank*** 

Rupture Negligible
Negligible

* Our calculated potential doses to control room personnel following a LOCA 

are within the guidelines of Criterion 19.  

k The 2 Hour site boundary dose using the stretch 
power level of 3216 Hwt is 

302 rem thyroid.  

*** The Technical Specifications for Unit #3 will 
be set to reduce the inventory 

of noble gases stored in a single gas decay 
tank so that any single failure 

such as lifting and sticking of a pressure relief valve 
will not produce a 

whole body dose in excess of 0.5 rem at the 
site boundary.

0

0 
0
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TABLE 15.2 

ASSUMPTIONS USED BY AEC REGULATORY STAFF 

IN CALCULATIONS OF OFFSITE DOSES FROM DESIGN BASIS

Loss-of-Coolant Accident Assumptions 

Power Level 

Operating Time 

Primary Containment Leak Rage 

Initial Iodine Form Distribution 

Spray Filter Data: 

Filter Flow Rate 

Filter Efficiencies 

Organic Iodine 

Particulate Iodine 

Elemental Iodine 

Primary Containment Volume 

Spray Fall Height 

Spray Flow Rate 

Elemental Mass Transfer Velocity 

Spray Drop Diameter 

Spray .Terminal Velocity 

Factor of Conservatism 

X/Q Data, sec/m
3 

Exclusion Boundary (330 meters) 

0-2 Hours (Equivalent to Pasquill "F", P

3025 Mwt 

3 Years 

0.1%/day -24 Hours 

0.05%/day >24 Hours 
91% Elemental 
4% Organic 
5% Particulate 

24,000 cfm 

30% 

90% 

90% 

2.61 x 10
6  f t3 

118 feet 

2500 gpm 

4.74 cm/sec 

1500 P 

480 cm/sec 

1.11 

= 0.7 mlsec) 1.8 x 10
- 3

Low Population Zone-Boundary (1100 meters) 

0-8 Hours (Equivalent to Pasquill"F", P = 0.7 m/sec) 

8-24 Hours 

24-96 Hours 

96-720 Hours

4.7 x 0- 4 

1.4 x 10
- 4 

6.5 x 105 

2.2 x 0- 5

ACCIDENTS
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TAhLE 15.2 (Cont'd) 

Refueling Accident Assumptions 

1. Rupture of 204 fuel rods (one assembly).  

2. All gap activity in the rods, assumed to be 10% of the noble 

gases and 10% of the iodine (with a peaking factor of 1.7), 

is released.  

3. The accident occurs 100 hours after shutdown.  

4. 99% of the iodine is retained in the pool water.  

5. Iodine filter efficiencies of 70% and 90% for organic and 

elemental forms respectively.  

6. On-site data used to determine X/Q values for ground release 

meteorology, and dose conversion factor.  

Gas Decay Tank Rupture Assumptions 

1. Gas decay tank contains all the primary coolant loop inventory of 

noble gases resulting from operation with 1% failed fuel (100,000 

curies equivalent of Xe 13).  

2. X/Q values based on on-site meteorological data.  

0
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TABLE 15. 3 

RE240VAL RATES AND REDUCTION LIMITS 

FOR EACH FORM OF IODINE

Iodine Removal Rates, Hrs.

Time Period, Hours 

0-0. 448 

0.448-5.13 

5.13-10.28 

10.28-10.75 

10.75-46.36 

16.36-720

Elemental 

10.3 

0.447 

0.447 

0.447 

0 

0

Particulate 

0.897 

0.897 

0.447 

0 

0 

0

100 

10,000

Reduction Limits 

100 

1,000 1,000

DOSE REDUCTION FACTORS DUE TO USE OF 

SPRAYS + INTERNAL FILTERS

Time 

0 - 2 Hours 

0 - 30 Days

Thyroid 

6.4 

20

Whole Body 

1.4 

1.5

Organic 

0.149 

0.149 

0.149 

0.149 

0.149 

0

Sprays 

.Filters
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16.0 TECHNICAL SPECIFICATIONS 

The Technical Specifications in a license define certain features, 

characteristics, and conditions governing operation of a facility that 

cannot be changed without prior approval of the AEC. We reviewed the 

proposed Technical Specifications in detail and have held a number of 

meetings with the applicant to discuss their contents. Modifications 

to the proposed Technical Specifications submitted by the applicant 

were made to describe more clearly the allowed conditions for plant 

operation. The finally approved Technical Specifications will be made 

part of the operating license. Included will be sections covering 

safety limits and limiting safety system settings, limiting conditions 

for operation, surveillance requirements, design features, and adminis

trative controls. On the basis of our review, we conclude that normal 

plant operation within the limits of the Technical Specifications will 

not result in potential offsite exposures in excess of the 10 CFR 

Part 20 limits. Furthermore, the limiting conditions for operation 

and surveillance requirements will assure that necessary engineered 

safety features will be available in the event of malfunctions within 

the plant.
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17.0 

. 17.1

QUALITY ASSURANCE 

General 

The applicant has a turnkey contract with Westinghouse to provide 

the Nuclear Steam Supply System. Originally, United Engineers and 

Constructors (UE&C) had served as the Architect-Engineer. In 1969, 

the responsibility for the construction of the plant was assumed by 

WEDCO, a wholly owned subsidiary of Westinghouse. Each of the 

organizations has a quality assurance program. The applicant, in 

support of its overall responsibility for the quality assurance program, 

has retained the U. S. Testing Company CUSTC) as its quality assurance 

agent. USTC's duties include audit of test procedures and physical 

certifications for compliance with accepted standards. As a part of 

this audit, USTC visits the various manufacturing facilities on.  

behalf of the applicant; reports of these visits are forwarded to 

both the applicant and Westinghouse.  

Our review was based on the information presented in Appendix B 

of the FSAR and reports from the AEC's Directorate of Regulatory 

Operations. The Directorate of Regulatory Operations has performed 

detailed inspections of work in progress both at the reactor site 

and at vendor shops.  

In November 1969 members of the AEC staff inspected the aplcats 

offices, USTC, and UE&C. This inspection compared the applicant's 

quality assurance program to 18 criteria, which., in July 1970, became
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Appendix B to 10 CFR Part 50. It was found that the applicant's 

quality assurance program was in general accord with the then 6 
developing Appendix B to 10 CFR Part 50.  

During the construction phase other inspections have been held by 

the Directorate of Regulatory Operations. Any deficiencies uncovered 

by these inspections have been communicated to the applicant. The 

Directorate of Regulatory Operations will assure satisfactory resolution 

of all deficiencies prior to the issuance of an operating license.  

In addition to reviewing the applicant's QA program for the 

construction of this facility, we reviewed the applicant's ability 

to comply with the requirements of Appendix B to 10 CFR Part 50 for 

the operational phase of Indian Point 3. This review was based on 

Appendix B to the FSAR, supplemented by information in Supplements 10 

and 15 to the FSAR, and letters of commitment from the applicant, 

dated April 12, 1973 and June 28, 1973. This review is discussed 

below.  

17.2 Organization and Program 

Responsibility and authority to define and direct the QA Program 

is assigned by the applicant to its Vice-President for Quality 

Assurance and Reliability (QA&R) who reports directly to the Executive 

Vice-President, Central Operations. Reporting to the Vice-President of 

QA&R are a Director of Quality Assurance and a Director of Quality 

Standards and Reliability. On the staff of the Director of Quality 

0
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Assurance are a QA Manager for Engineering, a QA Manager for Operations, 

and QA Project Engineers, including one for the Indian Point 3 facility.  

QA&R's responsibilities include review of specifications, design 

drawings, and modification, maintenance, and repair procedures for 

adequacy of QA provisions and verification of conformance to the quality 

assurance procedures. The Director of Quality Standards and Reliability 

is staffed with consultants having backgrounds in metallurgy, welding, 

non-destructive examination, reliability, quality systems, electrical 

engineering, and mechanical engineering.  

The responsibility for operating and maintaining Indian Point 3 

is assigned to the Vice-President of Power Supply who is on the same 

organizational level as the Vice-President for QA&R. An onsite Station 

QA Engineer reports to the Power Supply organization and is responsible 

for the effective implementation of onsite QA and Quality Control (QC) 

functions. When technical support is required or necessary, he has 

direct access to the centralized QA organization under the Vice

President of QA&R. The Station QA Engineer is independent of the 

Station Manager for Operation and Maintenance in that both persons are 

on the same organizational level. The Station QA Engineer and his 

staff perform quality control inspections, in-service inspection, 

receipt inspection, and control the Station Central Files.  

Indian Point 3 does not have an onsite review committee but has, 

in addition to the Station QA Engineer and headquarters QA&R staff, a



17-4 

Nuclear Facilities Safety Committee (NFSC) responsible for advising 

the Executive Vice-President of Central Operations on safety aspects 

of the applicant's nuclear power facilities.  

Based on our review of the applicant's organizational arrangements 

for the QA Program for Operations we conclude that adequate control, 

independence, authority, and management involvement are provided and 

that the QA organization is acceptable for the operational phase.  

As part of our review, we requested the applicant to indicate its 

compliance with the provisions of AEC Regulatory Guide 1.33 "Quality 

Assurance Program Requirements (Operation)". The applicant had already 

committed to Appendix A of Regulatory Guide 1.33 and to ANSI N 45.2, 

but had not committed to ANS 3.2, draft 8. (now ANSI N 18.7) which is 

also part of AEC Regulatory Guide 1.33. In a letter dated April 12, 

1973, the applicant stated its intent to implement both the requirements 

and recommendations of Section .4.0 of ANS 3.2, to evaluate the remaining 

sections of the standard, and to respond to the staff on these remaining 

sections by July 1, 1973.  

In a letter dated June 28, 1973, from William Cahill, the applicant 

committed to the remaining sections of ANS 3.2 draft No. 8 with one minor, 

acceptable e xception.  

17.3 Audits 

The Nuclear Facility Safety Committee (NFSC) will provide an 

independent review and audit of operations. This will include audits
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of the adequacy and implementation of all procedures used in the 

operation, maintenance, and environmental monitoring of each of its 

nuclear power plants not less than once a year. QA&R will audit 

compliance with this program and shall be responsible for assuring 

that necessary corrective actions are implemented. QA&R will also 

monitor maintenance, modification, and repair activities, principally 

through the inspection efforts of the onsite QA Engineer. QA&R prepares 

and distributes a monthly report which identifies significant con

ditions adverse to quality, corrective actions taken, and reports these 

to appropriate levels of management.  

Based on our review of the Indian Point 3 audit program and the 

applicant's commitment to implement both the recommendations and the 

requirements of Section 4 of ANS 3.2, draft 8, we conclude that these 

audits will provide acceptable management attention to quality and 

safety related activities during the operational phase and will meet 

the requirements of Appendix B to 10 CFR 50.  

17.4 Conclusions 

We conclude that the QA Program for Indian Point 3 described in the 

FSAR, as amended, complies with the requirements of Appendix B to 

10 CFR Part 50 and is acceptable for the operational phase of this 

facility.
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18.0 THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS) 

The application for an operating license for the Indian Point 

Nuclear Generating Unit No. 3 is being reviewed by the ACRS. We intend 

to issue a Supplement to this Safety Evaluation after the Committee's 

report to the Commission relative to its review is available. The 

Supplement will append a copy of the Committee 's report and will 

address the significant comments made by the Committee, and will also 

describe steps taken by the staff to resolve any issues raised as a, 

result of the Committee's review. The Supplement will also describe 

the resolution of those issues raised by the staff review that are not 

completely resolved at this-time.
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19.0 COMONDEFENSE AND SECURITY 

0 The application reflects that the activities to be conducted will 

be within the jurisdiction of the United States and that all of the 

directors and principal officers of the applicant are United States 

citizens.' The applicant is not owned, dominated, or controlled by 

an alien, a foreign corporation or a foreign government. The activities 

to be conducted do not involve any restricted data, but the applicant 

has agreed. to safeguard any such data that might become involved in 

accordance with the requirements of 10 CFR Part 50. The applicant will 

rely upon obtaining fuel as it is needed from sources of supply avail

able for civilian purposes, so that no diversion of special nuclear 

material for military purposes is involved. For these reasons and 

in the absence of any information to the contrary, we have found that 

the activities to be performed will not be inimical to the com-mon 

defense and security.



20-1

20.0 FINANCIAL QUALIFICATIONS 

The Commission's regulations which relate to financial data and 

information required to establish financial qualifications for an 

applicant for a facility operating license are 10 CFR 50 Part 33(f) 

and 10 CFR 50, Appendix C. We have reviewed the financial information 

presented in the application and have-concluded that the applicant 

is financially qualified to operate Indian Point 3. A detailed 

discussion of the basis for our conclusion is presented in Appendix 

D of this report.
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21.0 FINANCIAL PROTECTION AND INDEMNITY REQUIREMENTS 

Pursuant to the financial protection and indemnification pro

visions of the Atomic Energy Act of 1954, as amended (Section 170 and 

related sections of the Commission's regulations), the Commission has 

issued regulations in 10 CFR Part 140. These regulations set forth 

the Commission's requirements with regard to proof of financial pro

tection by, and indemnification of, licensees for facilities such as 

power reactors under 10 CFR Part 50.  

21.1 Preoperational Storage of Nuclear Fuel 

The Commission's regulations in 10 CFR Part 140 require that each 

holder of a construction permit under 10 CFR Part 50, who is also to 

be the holder of a license under 10 CFR Part 70 authorizing the owner

ship and possession for storage only of special nuclear material at 

the reactor construction site for future use as fuel in the reactor 

(after issuance of an operating license under 10 CFR Part 50), shall, 

during the interim storage period prior to licensed operation, have

and maintain financial protection in the amount of $1,000,000 and 

execute an indemnity agreement with the Commission. Proof of financial 

protection is to be furnished prior to, and the indemnity agreement 

executed as of, the effective date of the 10 CFR Part 70 license.  

Payment of an annual indemnity fee is required.  

The applicant is, with- respect to Indian Point 3, subject to 

the foregoing requirements.
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The applicant has furnished to the Commission proof of financial 

protection in the amount of $95,000,000 in the form of Nuclear Energy 

Liability Insurance Association policy (Nuclear Energy Liability 

Policy, facility form) No. NF-100 and a Mutual Atomic Energy Liability 

Underwriters policy (Nuclear Energy Liability Policy, facility form) 

No. 14F-29, to cover operations of Indian Point Units 1 and 2., 

Further, the applicant executed Indemnity Agreement No. B-19 with 

the Commission as of January 12, 1962. At such time as a pertinent 

license is issued for preoperational fuel storage for Indian Point 3, 

the Indemnity Agreement will be amended to cover that preoperational 

fuel storage. The applicant will be required to pay the annual indemnity 

fee applicable to preoperational fuel storage in addition to the 

indemnity fees it is presently paying.6 

21.2 Operating License 

Under the Commission' s regulations, 10 CFR Part 140, a license 

authorizing the operation of a reactor may not be issued until proof of 

financial protection in the amount required for such operation has been 

furnished, and an indemnity agreement covering such operation (as 

distinguished from preoperational fuel storage only) has been executed.  

The amount of financial protection which must be maintained for reactors 

which have a rated capacity of 100,000 electrical kilowatts or more is 

the maximum amount available from private sources, i.e., the combined 

capacity of the two nuclear liability insurance pools, which amount is
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currently $95 million. Accordingly, no license authorizing operation 

of Indian Point 3 will be issued until proof of financial protection 

in the requisite amount has been received and the requisite indemnity 

agreement amended.  

We expect that, in accordance with the usual procedure, the 

nuclear liability insurance pools will provide, several days in advance 

of anticipated issuance of the operating license document, evidence 

in writing, on behalf of the applicant, that the present coverage has 

been appropriately amended to include the new facility, to meet the 

requirements of the Commission's regulations for reactor operation.  

The amount of financial protection required for a reactor having the 

rated capacity of this facility would be $95 million. The applicant 

is currently provided with this amount of financial protection in 

connection with Indian Point 1 and 2. The applicant will be required 

to pay an annual fee for operating license indemnity as provided in 

our regulations, at the rate of $30 per each thousand kilowatts of 

thermal capacity authorized in its operating license.  

On the basis of the above considerations, we conclude that the 

presently applicable requirements of 10 GFR Part 140 have been satisfied 

and that, prior to issuance of the operating license, the applicant will 

be required to comply with the provisions of 10 CFR Part 140 applicable
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to operating licensees, including those as to proof of financial 

protection in the requisite amount and as to execution of an appro-

priate indemnity agreement with the Commission.
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22.0 CONCLUSIONS 

Based on our evaluation of the application as set forth above, 

it is our position that upon favorable resolution of the outstanding 

matters described in Section 6.5, Section 9.2 and Section 11, we will 

be able to conclude that: 

(l) The application for facility license filed by the applicant dated 

April 26, 1967, as amended (Amendments 1 through 31 of the original 

application and Amendments 1 and 2 of the Amended and Substituted 

Application) complies with-the requirements of the Atomic Energy 

Act of 1954, as amended (Act), and the Commission's regulations 

set forth in 10 CFR Ch apter 1.  

(2) The construction of the Indian Point Nuclear Generating Unit No. 3 

(the facility) has proceeded and there is reasonable assurance that 

it will be complete, in conformity with Provisional Construction 

Permit No. CPPR-62, the application as amended, the provisions of 

the Act, and the rules and regulations of the Commission.  

(3) The facility will operate in conformity with the application as 

amended, the provisions of the Act, and the rules and regulations 

of the Commission 

(4) There is reasonable assurance (i) that the activities authorized 

by the operating license can be conducted without endangering the 

health and safety of the public, and (ii) that such activities will 

be conducted in compliance with the regulations of the Commission 

set forth in 10 CFR Part 1.
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(5) The applicant is technically and financially qualified to engaged 

in the activities authorized by an operating license in accordance 

with the regulations of the Commission set forth in 10 GFR Part 1.  

(6) The issuance of an operating license for the facility will not be 

inimical to the common defense and security or to the health and 

safety of the public.  

Prior to final consideration of the matter of the issuance of an 

operating license to the applicant for the Indian Point 3, the unit 

must be completed in conformity with the construction permit, the 

application, the Act, and the rules and regulations of the Commission.  

Such completeness of construction as is required for safe operation 

at the authorized power level must be verified by the Commission's6 

Directorate of Regulatory Operations prior to issuance of a license.  

Further, before an operating license is issued, the applicant will 

be required to satisfy the applicable provisions of 10 CFR Part 140.
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CHRONOLOGY 

REGULATORY RADIOLOGICAL REVIEW OF 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3

December 4, 1970 

February 4, 1971 

March 9, 1971 

May 18-19, 1971 

June 30, 1971 

July 8, 1971 

August 2, 1971 

August 13, 1971 

November 10, 1971 

February 10, 1972 

February 16, 1972 

February.23, 1972

Submittal of the Final Facility Description 
and Safety Analysis Report (Amendment No. 13 
to the Application for Licenses) 

Initial meeting with applicant, Westinghouse 
Electric Corporation, and United Engineers and 
Constructors to discuss projected construction 
schedule.  

Meeting with applicant to discuss electrical design 
of Indian Point 3 

Meeting with applicant to review instrumentation 
and control system drawings 

Submittal of Amendment No. 14 and report, "Effect 
of Tornado Missiles on Stored Spent Fuel" 

Submittal of Amendment No. 15 (Supplement No. 1 
to Final Facility Description and Safety Analysis 

Report (FFDSAR)), consisting of revised and addi
tional pages 

Letter to applicant requesting additional information 
on emergency core cooling systems 

Letter to applicant requesting additional information 

Letter to applicant requesting additional information 

Letter to applicant concerning implementation of 
an inservice inspection program for Indian Point 

Unit 3 

Letter to applicant advising of revised review 

schedule and date for ACRS meeting 

Letter from applicant advising review schedule in 

AEC letter of February 16 corresponds with 

construction schedule
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April 3, 1972 

April 11, 1972 

April 27,-1972 

May 5, 1972 

June 5, 1972.  

June 19, 1972 

June 30, 1972 

July 12, 1972 

July 19, 1972 

July 30, 1972 

August 1, 1972 

August 1, 1972 

August 14, 1972

Submittal of Amendment No. 16 (Supplement No. 2), 
consisting of responses to request of August 13, 
1971, and revised pages 

Letter to applicant transmitting draft criteria 
regarding industrial security 

Letter to applicant advising that a public document 
room has been established in the vicinity of the 
plant 

Submittal of Amendment No. 17 (Supplement No. 3), 
consisting of additional responses to request of 
August 13, 1971, and revised pages 

Letter to applicant requesting additional financial 
information 

Letter to applicant summarizing basis for AEC 
decision to delay review of.Indian Point 3 

Submittal of Amendment No. 18 (Supplement No. 4), 
consisting of additional responses to request of 
August 13, 1971, and revised pages 

Letter to applicant requesting additional information 

Letter from applicant transmitting a petition 
requesting extension of completion date of Indian 
Point 3 

Submittal of Amendment No. 19 (Supplement No. 5), 
consisting of additional responses to request of 
August 13, 1971, partial response to request of 
November 10, 1971, and revised pages 

Submittal of Amendment No. 2'0 (Supplement No. 6), 
consisting of response to request of August 2, 1971 

Submittal of Amendment No. 21 (Supplement No. 7), 
consisting of additional responses to requests of 
August 13, 1971, and November 10, 1971 

Issuance of Order extending completion date

E
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August 25, 1972 

September 26., 1972 

October 13, 1972 

October 19, 1972 

October 19, 1972 

October 30, 1972 

November 6, 1972 

November 10, 1972 

November 20, 1972 

December 19, 1972 

January 9, 1973 

January 12, 1973 

January 12, 1973 

January 16, 1973

Submittal of Amendment No. 22 (Supplement No. 8), 

consisting of response to request of July 12, 1972, 

and corrections to Supplement No. 7 

Letter to applicant requesting analysis of results 

of failure of non-Category I (seismic) equipment 

Meeting with applicant concerning Indian Point 3 

emergency plans and conduct of operations.  

Meeting with applicant to discuss quality assurance 

Issuance of Notice of Consideration of Issuance of 

Facility License and Notice of Opportunity for 

Hearing 

Letter from applicant concerning request of 

September 26, 1972 

Letter to applicant requesting additional information 

Meeting with applicant concerning electrical 

drawings 

Letter to applicant requesting analysis of 

consequences of fuel densification 

Letter to applicant requesting analysis of 

consequences of postulated pipe failures outside 

containment 

Letter from applicant concerning request of 

November 20, 1972 

Submittal of Amendment No. 23 (Supplement No. 9), 

consisting in part of revised proposed technical 
specifications 

Letter to applicant requesting updated financial 

info rmat ion 

Letter from applicant transmitting report, "Summary 
Report of Reinspection and Appraisal of the Indian 
Point Unit No. 3 Reactor Pressure Vessel Subsequent 

to Hoist Failure on January 12, 1971"
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January 19, 1973 

January 22, 1973 

January 23, 1973 

January 24, 1973 

January 31, 1973 

February 6, 1973

February 12, 1973

February 16, 1973 

February 20, 1973 

February 23, 1973 

February 28,' 1973 

March 2, 1973 

March 5, 1973 

March 16, 1973

Submittal of Amendment No. 24 (Supplement No. 10), 
consisting of partial response to request of 
November 6, 1972, and Industrial Security Plan 

Letter to applicant requesting additional information 

Letter from applicant responding to request of 
September 26, 1972 

Letter to applicant transmitting errata sheet for 
letter of December 19, 1972 

Submittal of Amendment No. 25 (Supplement No. 11), 
consisting of partial response to request of 
November 6, 1972, and revised pages 

Meeting with applicant to discuss high energy fluid 
lines 

Letter 'from N. M. Newmark transmitting comments 
on the structural adequacy of Indian Point 3 

Submittal of Amendment No. 26 (Supplement No. 12), 
consisting of partial response to request of 
November 6, 1972 

Submittal of Amendment No. 27, consisting of 
financial information 

Meeting with applicant to discuss electrical modifica
tions required by AEC letter of January 22, 1973 

Notice of Hearing 

Submittal of Amendment No. 28 (Supplement No. 13), 
consisting of operating staff resumes, meteorological 
data, and response to request of January 22, 1973 

Meeting with applicant concerning site meteorology 

Submittal of Amendment No. 29 (Supplement No. 14), 
consisting of additional meteorology data, and 
revised pages

0 

6
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March 22, 1973 

March 27, 1973 

March 30, 1973 

March 30, 1973 

April 2, 1973 

April 3, 1973 

April 9,'1973 

April 9, 1973 

April 16, 1973 

April 23, 1973 

April 27, 1973 

May 2, 1973 

May 4, 1974 

May 8, 1973

Letter to applicant requesting information on 
mechanical and instrumentation, control, and 
electrical systems 

Submittal of-Amendment No. 30 (Supplement No. 15), 
consisting of revised and additional pages and 
information regarding quality assurance program 
for post-construction phase 

Letter to applicant requesting information on the 
quality assurance program for Indian Point 3 

Letter to applicant requesting information relating 
to a control design deficiency 

Letter from applicant in response to request of 
Ja nuary 22, 1973 

Letter from applicant transmitting proprietary.  
and nonproprietary reports on fuel densification 

Submittal of Amendment No. 31 (Supplement No. 16), 
consisting of revised pages and the Industrial 
Security Plan 

Letter from applicant in response to request of 
March 22, 1973 

Submittal of Revised and Substituted Application for 
Licenses to Atomic Safety and Licensing Board., et al 

Meeting with applicant concerning effluent treatment 

Submittal of Amendment No. 1 (Supplement No. 17), 
consisting of emergency plans and revised pages 

Letter to applicant regarding low pressure piping 

Letter to applicant advising that Industrial Security 
Plan transmitting April 9 will be withheld from 
public disclosure and returning January 19 version 
of plan 

Submittal of Amendment No. 2 (Supplement No. 18), 
consisting of corrected pages



APP-h7IDIX A~

May 14, 1973 

May 18, 1973 

May 21, 1973 

May 25, 1973 

May 31, 1973 

June 6, 1973 

June 8, 1973 

June 11, 1973 

June 20, 1973 

June 27, 1973 

June 28, 1973 

June 28, 1973 

July 5, 1973 

July 6, 1973

Letter from applicant transmitting report, "Analysis 
of High Energy Lines," in response to request of 
January 24, 19734 

Letter from applicant transmitting to staff the 
Amended and Substituted Application to FSAR, dated 
April 13, 1973 

Letter to applicant concerning current schedule for 
review of application 

Letter from applicant in response to request of 
May 2, 1973 

Meeting with applicant to discuss emergency core 
cooling systems 

Submittal of Amendment No. 3 (Supplement No. 19), 
consisting of revised pages for FSAR and Security Plan

Letter from applicant transmitting report, "Dynamic 
Analysis of a Postulated Main or Feedwater Line Pipe 
Break Outside Containment" 

Letter to applicant regarding airborne gaseous and 
particulate monitoring system 

Letter from applicant in response to AEC letter of 
May 21, 1973, transmitting proposed revised schedule 

Letter from applicant in response to AEC letter of 
March 30, 1973 

Letter from applicant transmitting nonproprietary 
electrical drawings 

Letter from applicant in response to AEC letter of 

March 30, 1973 

Letter to applicant requesting review of the 

refueling water storage tank system design 

Submittal of Amendment No. 4 (Supplement No. 20), 
consisting of corrected pages for FSAR

S

0

01
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July 11, 1973 

July 19, 1973 

July 24, 1973 

August 17, 1973 

August 24, 1973 

August 31, 1973 

September 7, 1973 

September 14, 1973

Meeting with ACRS Subcommittee 

Letter to applicant stating-that proprietary r eports 
on fuel densification will be withheld from public 
disclosure 

Letter from applicant in response to AEC letter of 
March 30, 1973, concerning control design deficiency 

Letter from applicant transmitting proprietary and 
nonproprietary versions of report on fuel densifi
cation 

Submittal of Amendment No. 5 (Supplement No. 21) 
consisting of corrected pages 

Letter from applicant in response to request of 
July 5, 1973, requesting extension of time for 
submittal of information 

Letter from applicant providing supplemental informa
tion to its April 2, 1973 and May 2, 1973 letters 

Letter to applicant concerning the startup test program
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NATHAN M. NEWMARK 

CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING 

URBANA. ILLINOIS 61801 

12 February 1973 

Mr. R. R. Maccary 
Assistant Director for Engineering 
Office of Technical Review 

Directorate of Licensing 
U.S. Atomic Energy Commission 

Washington, D.C. 20545 

Re: Contract No. AT(49-5)-2667 

Commentary 
Final Report 
Indian Point Nuclear Generating Unit No. 3 

Consolidated Edison Company of New York, Inc.  

AEC Docket No. 50-286 

Dear Mr. Maccary: 

Dr. N. M. Newmark and I have reviewed the Final Safety 

Analysis Report for the Indian Point Nuclear Generating Unit No. 3 

and are transmitting herewith 8 signed copies of our Commentary and 

Final Report.  

Since we have previously visited the Indian Point Nuclear 2 

unit which is constructed along the same lines as Indian Point No. 3, 

it probably will not be necessary for us to visit this facility but 

we will await instructions from your personnel in 'this regard.  

Sincerely yours, 

W. J. Hall 

Pg 

Enclosure

cc: N. M. Newmark
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COISULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING 

URBANA, ILLINOIS 61801 

12 February 1973 

COMMENTARY 

ON 

STRUCTURAL ADEQUACY.  

OF THE 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  

AEC Docket No. 50-286 

by W. J. Hall and N. M. Newmark 6 
1. Introduction 

This report is based on information presented in the Indian Point 
I 

Nuclear Generating Unit No. 3 FSAR and the Supplements thereto (Ref. 1) and 

on discussions with personnel of the AEC Directorate of Licensing. Specific 

items are singled out for discussion herein, and no attempt is made to review 

the basis of the seismic design criteria as reported in our PSAR review for 

this plant (Ref. 2) or in our related FSAR review for Indian Point Nuclear 

Generating Unit No. 2 (Ref. 3).  

2. Foundations 

The major facility structures for Indian Point Nuclear Generating 

Unit No. 3 are described as being founded directly on competent bedrock, and 0 
on the basis of the information available to us the foundation conditions 

4ppear acceptable for the seismic hazards noted.
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3. SesmicDesign 

Se ismic Hazard 

As noted on page 5.1.2-4, the dynamic analysis is to be carried out 

for a Design Basis Earthquake characterized by 0.15g maximum transient horizontal 

ground acceleration and for an Operating Basis Earthquake characterized similarly 

by a 0.19 maximum horizontal ground acceleration. For vertical excitation, an 

earthquake characterized by 0.10g maximum transient acceleration is to be 

empl oyed for the DBE and 0.05g for the OBE.  

Response Spectra 

The response spectra employed in the seismic design of the plant are 

presented in Figs. A.1-1 and AM-2. These response spectra are in accordance 

'wfth the state-of-the-art appl icable to the time that the PSAR and seismic 

*design criteria were established, and on this basis are acceptable.  

Damping 

The damping values applicable to the design of the Indian Point 3 

unit are presented in Table A-- and when used in conjunction with the spectra 

noted are acceptable.  

Seismic Analysis of Structures, Piping and Equipment 

A general description of the procedures employed for seismic design 

is presented in Section 5 of the FSAR. The response spectrum approach was 

employed. It is indicated there that the containment structure was modeled 

as a simple cantilever in order to ascertain the moments and shear resulting 

*from seismic excitation. A dditional information concerning the details of 

the seismic analysis procedures is presented in the containment design report, 

* paecifically beginning on page 5A-26. Vertical seismic response and the effects 

of overturning were considered in the analysis.
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For items other than the major structures, the general procedure 

employed in the dynamic analysis is described in Appendix A beginning on page6 

A.3-10. It is indicated there that all Class I piping 6 inches in diameter 

or larger, together with the 2-inch diameter high-head safety injection lines, 

were dynamically analyzed for seismic response. Additional information is 

presented in the answer to Question 5.16, where there is listed for Class I 

piping and other auxiliary equipment the specific methods of analysis which 

were employed in the design. It is noted there and in the answer to Question 

5.21 that equivalent static coefficients were used for the analysis design of 

piping less than 6-inch diameter. The answer to Question 5.36 states that the 

use of equivalent static coefficients is only employed for piping and equipment 

items after it has been demonstrated that such an approach, when checked against 

rigorous dynamic analyses, gives conservative results. This approach is in 

accordance with the state-of-the-art applicable to this design.  

The answer to Question 5.20 indicates that floor response spectra 

were employed in the design of equipment and piping and the general approach 

analyzed in derivation of the floor response spectra is described in the 

Answer to Question 4.32.  

Buried Piping 

The design criteria applicable generally to buried piping or other 

piping located outside the containment structure appear on page A.3-9 )nd again 

in the Answer to Questions 5.19 and 5.35. On the assumption that the design 

approach did consider the problem of providing adequately for stresses and 

deformations at support points as suggested in the Answer to Question 5.35, 

We believe the approach to be adequate.
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Design Stresses 

The design stress approach employed for Class I structures is 

described in Section 5, and the stress tabulations presented in the containment 

report, Section 5A, are helpful in demonstrating the adequacy of the design 

approach employed for Class I structures.  

For piping, the procedures associated with techniques outlined in 

Topical Report WCAP-7287 were employed, but the Answer to Question 4.29 

indicates that only elastic analyses were used with the cited stress limits.  

This approach is in line with the state-of-the-art applicable to this design.  

Class I Controls and Instrumentation 

The general procedures to be employed in the design and review of 

*critical controls and instrumentation are presented in the Answer to Question 

5.29. On the assumption that criteria of the type described in Report 

WCAP-7397-L and Supplements thereto are appl icable, we bel ieve that the 

design procedures adopted for the critical controls and instrumentation 

will be acceptable.  

REFERENCES 

1. "Final F acility Description and Safety Analysis Report -- Indian Point 
Nuclear Generating Unit No. 3, Consolidated Edison Company of New York, 
Inc., Vol. 1-6 and Amendments 14-1'6, 19-21, 23 and Supplements 10 and 11", 
AEC Docket No. 50-286, 1971-72.  

2.. Newmark, N. M. , W. J. Hall and A. J. Hendron, "Adequacy of the Structural 
Criteria for Indian Point Nuclear Generating Unit No. 3, Consolidated 
Edison Company of New York, Inc-", AEC Docket No. 50-286, 20 Dec. 1968.  

*3. Newmark, N. M. and W. J. Hall, "Report to the AEC Regulatory Staff -

Structural Adequacy of Indian Point Nuclear Generating Unit No. 2, 
Consolidated Edison Company of New York, Inc.", AEC Docket No. 50-247, 

* August 1970.



AkpNnIx S 
NATHAN M. NEWMARK B-6 

CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING 0 
URBANA, ILLINOIS 61801 

12 February 1973 6 

STRUCTURAL ADEQUACY 

OF THE 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  

AEC Docket No. 50-286 

by 

W. J. Hall and N. M. Newmark 

After our review of the FSAR, including Supplements 1, 2, 5, 6, 7, 8 

and Amendments 15, 16, 22, it is believed that the design of the Indian Point 

Nuclear Generating Unit No. 3 can be considered adequate in terms of provisions 

for safe shutdown for a Design Basis Earthquake of O.15g maximum transient 

horizontal ground acceleration and capable otherwise of withstanding the effects 

of an Operating Basis Earthquake of O.lOg maximum horizontal ground acceleration.  

Our review was based on consideration, among other things, of the 

design criteria and results of the analysis presented by the applicant for the 

foundations and the seismic design criteria including seismic hazard, response 

spectra, damping, seismic analysis, buried piping, design stresses, Class I 

controls and instrumentation.  

We believe that the procedures used in the design and analysis are 

in accord with the state-of-the-art. It is our conclusion that the design 

incorporates an acceptable range of margins of safety for the hazards.considered.
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DEPARTMENT OF THE ARMY 
COASTAL ENGINEERING RESEARCH CENTER 

L° 5201 LUTTLE FALLS ROAD, N.W.  

WASHINGTON. D.C. 20016 

CEREN=DE 28 March 1973 

Dr. J. M. Hendrie 
Dep. Director for Technical Review 
Directorate ,of Licensing 
U. S. Atomic Energy Commission A 

Washington, D. C. 20545 APR4 1! 
U ATTAICI , t 

CNITSSIO' 

Dear Dr. Hendrie: 1t 

Reference is made to your letters regarding Docket Nos. 50-247, 286, 342 
and 343, Consolidated Edison Company of New York's Indian Point Nuclear 
Generating Units 2, 3, 4 and 5, and our letter dated 21 November 1969.  

Pursuant to our arrangements, Mr. R. A. Jachowski of my staff has con
tinued to review all information pertaining to the application for an 
operating license for Unit 3 (Docket No. 50-286) and to advise your staff 
on the acceptability of the applicant's implementation of the design bases 
still water level in which we have previously concurred in the referenced 
letter. Our review has included consideration of the storm surge associated 
with Probable Maximum and Standard Project Hurricanes, and wind-generated 
wave analyses associated with severe water levels.  

We agree with your staff that wind-generated wave activity associated with 
severe water levels such as that resulting from the PMI-I surge could exceed 
plant grade in the vicinity of the intake structures by several feet, and 
that with appropriate emergency procedures should be developed so as to 
protect essential structures from flooding.  

Since yours, 

THO 'DIKE SA E JR 
Acting Director

C-1
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FINANCIAL QUALIFICATIONS 

The Commission's regulations which relate to the financial data and 

information required to establish financial qualifications for applicants 

for operating licenses are 10 CFR 50.33(f) and 10 CFR 50, Appendix C.  

The basic application of Consolidated Edison Company of New York 

(Con Ed),- Amendments No. 9, 12, 27, the amendment of April 13, 1973, 

and the accompanying certified annual financial statements of the 

applicant provide the financial information required by the Commission's 

regulations. This information includes the estimated annual costs of 

operating the Indian Point Nuclear Generating Unit No. 3 for a five-year 

period plus the estimated cost of permanently shutting down the 

facility and maintaining it in a safe shutdown condition.  

Our evaluation of the financial data submitted by the applicant, 

summarized below, provides reasonable assurance that the applicant 

possesses or can obtain the necessary funds to meet the requirements 

of 10 CFR 50.33(f) to operate the Indian Point Nuclear Generating 

Unit No. 3, and if necessary permanently shut down the facility and 

maintain it in a safe shutdown condition.  

Indian Point Nuclear Generating Unit No. 3 will be used to augment 

the applicant's present electrical generating capacities. Operating 

revenues will provide the funds to cover cost of operations. The 

costs of operating for the five-year period 1975-79 are presently 

estimated by the applicant to be (in millions of dollars) $72.4; 

$74.1; $71.7; $72.5; and $73.5 in that order. These costs include 

amounts for operation and maintenance, fuel, insurance, depreciation,



interest on investment, and taxes. In addition, the applicant 

estimates that (based on 1973 cost levels and technology) the cost 

of permanently shutting down the facility will be approximately 

$3 million, and an annual cost of $300,000 will be incurred to 

maintain the facility in a safe shutdown condition. Funds for 

permanent shutdown will come from retained earnings and funds to 

maintain the facility in a safe 5hutdown condition will be provided by 

future operating revenues.  

We have examined the financial information submitted by Con Ed to 

determine whether it is financially qualified to meet the above 

estimated costs. The information contained in Con Ed's calendar 

year 1972 financial report indicates that operating revenues for 

1972 totaled $1,479.9 million; operating expenses were $1,244.6 

million, of which $112.3 million represented depreciation. The 

net income for the year was $148.1 million, of which $134.8 million 

was distributed as dividends to stockholders and the remainder 

of $13.3 million was retained for use in the business. As of 

December 31, 1972, the Company's assets totaled $5,262.0 million, 

most of which was invested in utility plant ($4,840.6 million); 

retained earnings amounted to $546.9 million. Financial ratios 

computed from the 1972 statements indicate an adequate f inancial 

condition, e.g., long-term debt to total capitalization - .51, 

and to net utility plant - .53;. net plant to capitalization - .97;0

D-2 APPENDIX 0
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the operating ratio -. 84; and the rates of return on common -6.4%., 

on stockholders' investment - 6.0%/, and on total investment -5.4%.  

The record of Con Ed's operations over the past 5 years reflects 

that operating revenues increased from $930.8 million in 1967 to 

$1,479.9 million in 1972; net income increased from $122.9 million to 

$148.1 million; and net investment in plant from $3,433.2 million to 

$4,840.6 million; while the number of times interest earned declined 

from 2.7 to 2.1. Moody's Investors Service rates the Company's first 

mortgage bonds as A (upper medium grade). The Company's current 

Dun and Bradstreet credit rating is 5A.1.  

A copy of our financial analysis of th'e company reflecting these ratios 

and other pertinent financial data is attached as an appendix.
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CONSOLIDATED EDISON COMPANY OF NEW YORK6 
DOCKET NO. 50-286 

FINANCIAL ANALYSIS 

(dollars in millions) 

Calendar Year Ended December 31 
1972 1971 -1970 

Long-term debt $2,543.1 $2,408.1 $2,256.6 
Utility plant (net) 4,840.6 4,424.8 4,106.8 

Ratio - debt to fixed plant .53 .54 .55 

Utility plant (net) 4,840.6 4,424.8 4,106.8 
Capitalization 4,999.3 4,657.6 4,242.1 

Ratio of net plant to capitalization .97 .95 .97 

Stockholders' equity 2,456.2 2,249.5 1,985.5 
Total assets 5,262.0 .4,888.2 4,448.9 

Proprietary ratio .47 .46 .45 

Earnings available to common equity 108.4 160.4 94.2.  
Common equity 1,705.2 1,573.3 1,309.1 

Rate of earnings on common equity 6.4% 10.2% 7.2% 

Net income 148.1 198.6 128.4 
Stockholders' equity 2,456.2 *2,249.5 1,985.4 
Rate of earnings on stockholders' equity 6.0% 8.8% 6.5% 

Net income before interest 284.3 317.9 234.6 6 
Liabilities and capital 5,262.0 4,888.2 4,448.9 

Rate of earnings on total investment 5.4% 6.5% 5.3% 

Net incom~e before interest 284.3 317.9 234.6 
Interest on long-term debt 134.7 118.6 105.5 

No. of times long-term interest earned 2.11 2.68 22 

Net income 148.1 198.6 128.4 
Total revenues 1,528.9 1,403.3 1,152.5 
INet income ratio .10 .14 .11 

Total utility operating expenses 1,244.6 1,085.4 917.9 
Total utility operating revenues 1,479.9 1,313.9 1,128.5 

Operating ratio .84 .83 .81 

Utility plant (gross) 5,918.2 5,480.2 5,093.2 
Utility operating revenues 1,479.9- 1,313.9 1,128.5 

Ratio of plant investment to revenues 4.00 4.17 4.51 

1972 1971 
Capitalization: Amount I of Total Amount % of Total 

Long-term debt $2,543.1 50.9% $2,408.1 51.7% 
Preferred stock 751.0 15.0 676.2 14.5 W 
Common stock & surplus __..Qlz52 34.1 1,573.3 33.8 

Total 4993 100.0% $4676 100.0% 

Moody's Bond Rating: -A-6 
Dun & Bradstreet Credit Rating: 5A1
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* 1.0 INTRODUCTION 

The Atomic En ergy Commission's (Commission) Safety Evaluation 

Report in the matter of the application by the Consolidated Edison 

Company of New York, Inc. (hereafter also termed the Consolidated 

Edison Company or the applicant) to operate the Indian Point 

Nuclear Generating Unit No. 3 (Indian Point 3) was issued on 

September 21, 1973. In this Safety Evaluation Report the Regulatory 

staff indicated that additional information involving a number of safety

related-issues was required from the applicant to complete the 

staff's evaluation of Indian Point 3.  

The purpose of this Supplement is to update the Safety Evalua

tion Report by providing the staff's evaluation of additional informa

tion submitted by the applicant addressing outstanding technical 

issues since the issuance of the Safety Evaluation Report, and to 

address the comments made by the Advisory Committee on Reactor Safeguards 

(ACRS) in its report of November 14, 1973.  

In addition, five sections of the Safety Evaluation Report 

have been updated by this.Supplement as the result of developments 

since issuance of the Safety Evaluation Report. These sections 

are Section 2.5, Geology, Seismology, and Foundation Engineering; 

Section 5.7, Loose Parts Monitor; Section 13.5, Industrial Security; 

Section'20.0, Financial Qualifications and Section 21.0, Financial 

Protection and Idemnity Requirements. Each of the sections in this 

* Supplement is numbered the same as the section of the Safety Evaluation 

Report that is being updated.
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Our evaluations of emergency core cooling system (EGGS)0 

performance with regard to conformance with the Commission's new 

regulations, issued January 4, 1974 and of Anticipated Transients0 

Without Scram (ATWS) have not been completed. These items and our 

recommendations with regard to limitations on power level, in response 

to the ACRS recommendation, will be addressed in a future supplement 

to the Safety Evaluation Report following our evaluation of EGGS 

performance.  

An important development which has occurred since issuance of the 

Safety Evaluation Report is the Consolidated Edison Company's announced 

intention to sell the Indian Point 3 facility to the Power Authority 

of the State of New York (PASNY). Enabling legislation has been 

enacted by the New York State government that would permit the sale 

to take place. At this time no applications to amend the existing6 

construction permit or amend the present operating license application 

have been filed with the Commission for our review. Should the Consolidated 

Edison Company and PASNY go forth with their plans to effect the transfer, 

we will conduct the appropriate review and evaluations and report 

our conclusions at that time.  

Appendix A to the Supplement is a continuation of the chronology 

of the Regulatory staff's principal actions related to the processing 

of the application. The report of the Advisory Committee on Reactor 

Safeguards is attached as Appendix B. Appendix C is a report contain

ing the staff's independent evaluation of the geology and seismology 

of the Indian Point site entitled, Geologic and Seismic Evaluation6 

of the Indian Point site. Appendix D contains a report by our consultant, 

Foster Associates, with respect to the Consolidated Edison Compan y's-financial 

qualifications.
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2.0 SITE CHARACTERISTICS 

2.5 Geology, Seismology, and Foundation Engineering 

On April 22, 1974 representatives of the New York State Museum 

and Science Service and the New York State Atomic Energy Council 

met with members of the Regulatory staff to discuss concerns that 

they had with the evaluation of the seismological aspects of the 

Indian Point site presented in the Indian Point 3 FSAR. Subsequently, 

on May 24, 1974, the Commission received a petition from the Citizens 

Committee for Protection of the Environment requesting it to order 

the Consolidated Edison Company to show cause why the operating 

authority for Indian Point Units 1 and 2 and thle construction permit 

for Unit 3 should not be revoked, based on essentially the same 

concerns as raised by the New York State agencies.  

As a result of these two events, we conducted a further review 

of the seismologic and geologic characteristics of the Indian Point 

site independent of the information contained in the Indian Point 

Unit 3 FSAR. The results of this review are presented in a report 

entitled "Geologic and Seismic Evaluation of the Indian Point Site." 

This report is attached as Appendix C to this Supplement.  

We have concluded, based upon our independent review of the 

seismological and geological characteristics of the Indian Point site,
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that the 0.15 g value used in the design of the facility as the 

high frequency limit of the response spectrum to represent the hori

zontal motion applied at the foundation level during a Safe Shutdown 

Earthquake is adequately conservative. This conclusion is consistent 

with and reaffirms the previous conclusion of our consultant, the 

National Oceanic and Atmospheric Administration, formerly the U. S.  

Coast and Geodetic Survey as reported in the Safety Evaluation 

Report.  

6 

0
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5.0 REACTOR COOLANT SYSTEM 

5.7 Loose Parts Monitor 

In the Safety Evaluation Report, we indicated that we would require 

that the applicant initiate a program, or participate in an ongoing 

program the objective of which is-the development of a functional, 

loose parts monitoring system within a reasonable period of time.  

Recently, prototype loose parts monitoring systems have been 

developed and are presently in operation or being installed at 

several plants. Subsequent to issuance of the Safety Evaluation 

Report and at our request, the applicant has proposed to install 

a loose parts monitoring system at Indian Point 3. The type of 

monitoring system selected by the applicant is a Westinghouse 

metal impact detection system utilizing accelerometers mounted 

at selected locations on the exterior of the reactor vessel and 

reactor coolant system. The system will be functional by October 1, 

1975.  

We have concluded that the system as described in the FSAR 

will provide a monitoring capability consistent with the state 

of the art and on that basis is acceptable for monitoring for loose 

parts during reactor operation.
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7.0 INSTRUMENTATION AND CONTROL SYSTEMS 

7.3 Initiation and Control of Engineered Safety Feature Systems 

We stated in Section 7.3 of the Safety Evaluation Report that the 

design of the ECCS was modified to prevent the loss of redundant functions 

due to premature operation of certain switches used to facilitate the 

transfer of the ECCS from the injection mode of operation to the recir

culation mode of operation. We concluded that this design modification 

was acceptable, subject to confirmation by our review of the electrical 

drawings that the design modification will be properly implemented.  

We have reviewed the schematic diagrams of the engineered safety 

feature system circuits to be used during the changeover from the injection 

mode to the recirculation mode of operation. We have concluded that the 

modified design, together with the Technical Specifications that require 

removal of the electric power from certain engineered safety feature 

valves, provides adequate assurance that no single malpositioned switch 

will disable redundant functions when a safety injection signal is present.  

7.4 Systems Required for S afe Shutd.own 

In Section 7.4 of the Safety Evaluation Report we concluded that 

the applicant's design criteria for the instrumentation and control of 

the auxiliary feedwater system were acceptable. Implementation of these 

criteria was to be reviewed upon receipt of electrical schematics.  

These schematics have since been received.  

0 

0
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We have reviewed the electrical schematics for the auxiliary 

feedwater system. We find that the applicant's design criteria, 

which were documented in Supplement No. 21 to the FSAR, have been 

implemented in the design in an acceptable manner. Therefore, we 

have concluded that the auxiliary feedwater system is acceptable.



9.0 AUXILIARY SYSTEMS 

9.5 Other Auxiliary Systems 

9.5.4 Diesel Generator Cooling Water System 

We reported in the Safety Evaluation Report that acceptance 

of the proposed service water system configuration for emergency 

diesel cooling was dependent upon the applicant providing 

justification for the method chosen to cope with a postulated 

service water line break or an inadvertent valve closure 

in the ten-inch line serving the emergency diesels during 

the recirculation mode following a postulated LOCA. The 

method proposed by the applicant for coping with this condition 

was to switch the diesels from the nuclear service water 

header to the conventional service water header upon receipt 

of an alarm in the control room that would be initiated on 

low service water flow at the discharge of the diesels.  

Subsequent to issuance of the Safety Evaluation Report, the 

applicant proposed an alternative method of coping with postulated 

service water system line breaks. The applicant proposed to realign 

the nuclear and conventional service water headers as part of the 

switchover from the injection mode to the recirculation mode.  

The proposed recirculation mode lineup will split the 

essential and nonessential recirculation loads between the 

nuclear and conventional service water system headers. The 

nuclear header will serve diesel generators Nos. 32 and 33, 

0
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component cooling water heat exchanger No. 31, the containment 

fan cooler units, the instrument air heat exchangers and one 

control building air conditioning unit. The conventional header 

will serve diesel generator No. 31 and component cooling water 

heat exchanger No. 32 and one control building air conditioning 

unit. The applicant has postulated a number of break locations 

in the'nuclear and conventional headers in the recirculation 

mode lineup and calculated the flows to the recirculation 

loads including the diesel generators. The flows were calculated 

using the PIPEFLO computer program. For all breaks postulated, 

the applicant has shown that the flows calculated are adequate 

to provide cooling to at least one train of the essential 

loads for an indefinite period of time.  

To demonstrate the validity of the PIPEFLO computer program 

the applicant provided data showing a comparison of predicted 

and measured values of flow and pressure for an industrial 

water system. The data showed good agreement between predicted 

and measured values. In addition, as part of the preoperational 

test program, the applicant will measure the flow rates at 

various points in the service water system for the normal 

and recirculation mode lineups and compare them to values 

predicted by the PIPEFLO computer program and provided in 

the FSAR.
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We have reviewed the applicant's analysis of postulated 

breaks in the service water system following a postulated LOCA 

including a review of the predicted and measured results of the 

PIPEFLO computer program for an industrial water system. On the 

basis of our review, we have concluded that with the proposed 

recirculation mode lineup, the essential loads served by the 

service water system will receive adequate flow in the'event of 

a service water system pipe break. The applicant's emergency 

procedures will include the actions necessary to accomplish the 

lineup of the service water system in the recirculation mode as 

part of the switchover from the injection mode.  

To further validate the PIPEFLO computer code, we will 

require that the applicant submit a comparison of the functional 

test results of the service water system and the predicted test 

results presented in the FSAR following completion of the pre

operational tests of this system. If the results of the pre

operational tests should indicate that further action is 

necessary, we will take appropriate action at that time.  

6
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11.0 

11.2 

O 11.2.3

RADIOACTIVE WASTE MANAGEMENT 

Liquid Wastes 

Steam Generator Blowdown 

The steam generator blowdown treatment system is one of three main 

systems that comprise the liquid waste treatment system. As described 

in the Safety Evaluation Report, when the steam generator blowdown contains 

radioactivity above a predetermined value, the untreated discharge from 

the steam generator blowdown flash tank at Indian Point 3 will be stopped.  

The blowdown flow from the steam generator will be redirected, by means 

of an intertie, to the Secondary Boiler Blowdown Purification System 

located at the Indian Point 1 plant.  

In a letter dated August 21, 1973, the applicant stated that 

this intertie would not be available until the Spring of 1975. In a 

letter dated November 6, 1973, we advised the applicant that we would 

require that the steam generator blowdown intertie from Indian Point 3 

to Indian Point 1 be installed and functional by May 1, 1975. As a 

result of delays in the fuel loading date, initial criticality may not 

be reached until after May 1, 1975. Therefore, in Supplement No. 28 

to the FSAR the applicant committed to have the intertie installed and 

functional by May 1, 1975 or by initial criticality whichever occurs 

latest.  

The applicant's current schedule for fuel loading is such that 

we estimate that initial criticality at Indian Point 3 will not be reached 

until after May 1, 1975. In this case, the intertie will be installed 

and functional prior to initial criticality which is acceptable.
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In the event, however, that initial criticality should be reached 

prior to May 1, 1975 and the intertie is not functional until May 1, 1975, 

we have concluded that the three units (Indi an Point 1, 2 and 3) can be6 

operated without exceeding effluent limits for the reasons which follow.  

During the short initial period of operation that the intertie might 

not be available, the fission product inventory in the Indian Point 3 core 

would be limited. During the same initial period of time, we anticipate 

that there will be minimal transport of fission products from the fuel 

elements into the primary coolant system and then from the primary coolant 

system into the secondary coolant system. Thus, the releases of radioactivity 

from the. Indian Point 3 steam generator blowdown system to the environment 

through the flash tank vent during this period should be a very small 

fraction of the calculated annual releases.  

Furthermore, the Technical Specifications will limit the releases 

to assure that they will be kept As low as practicable at all times and 

will require the capability for continuous monitoring of the effluent 

from all principal release points., including the Indian Point 3 steam 

generator blowdown flash tank vent, prior to initial criticality of 

Indian Point 3. Based on the above, we have concluded that the intertie 

will be installed and functional in a time frame consistent with its 

design objective of limiting effluent releases at Indian Point 3 to values 

that are as low as practicable.
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11.3 Gaseous Wastes 

11.3.4 Steam Generator Blowdown 

In the Safety Evaluation Report we indicated that we had advised 

the applicant that the capability for continuous monitoring of the blowdown 

effluent from the flash tank vents at Indian Point 1 and Indian Point 3 

would be required prior to initial startup of Indian Point 3.  

In Supplements 27 and 28 to the FSAR, the applicant has described 

the type of monitor that will be installed to meet this requirement. We have 

reviewed this description and have found the monitoring system as described 

to be acceptable. Further, the applicant has commited in Supplement 28 

to the FSAR to install the monitors prior to reaching initial criticality 

at Indian Point 3 or by May 1, 1975 whichever occurs latest. We will 

require that these monitors be functional prior to initial criticality 

at Indian Point 3.
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13.0 CONDUCT OF OPERATIONS 

13.5 Industrial Security .  
In the Safety Evaluation Report, we reported our conclusions regarding 

the Industrial Security Plan for Indian Point 3. Subsequently, the applicant 

submitted a revised security plan dated May 1, 1974 for protection of 

the Indian Point site (Units 1, 2 and 3) from industrial'sabotage. The 

information was submitted as proprietary information pursuant to Section 

2.790 of the Commission's regulations. We have reviewed the revised security 

plan and have concluded that it complies with the Commission's regulations 

as stated in 10 CFR 50.34(c) and 10 CFR 73.40, conforms to the recommendations 

of Regulatory Guide 1.17 and is acceptable.
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0 18.0 THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS) 

The ACRS completed an interim review of the application for 

authorization to operate Indian Point 3 at its 163rd meeting, 

November 8-10, 1973. A copy of the Committee's report dated November 14, 

1973 is attached as Appendix B. We have considered the comments and 

recommendations made by the ACRS. The actions we have taken or plan 

to take in response to these comments and recommendations, with the 

exception of the ACRS recommendation on power level limitation 

discussed in Section 1.0 of this report, are described in the following 

paragraphs, or elsewhere in this Supplement.

18.1 Isolation of Low Pressure Systems Connected to the Primary System 

The Committee recommended that the matter of testing of the 

proper positioning of check valves intended to isolate low pressure 

systems connected to the primary system be resolved in a manner 

satisfactory to the staff.  

Check valves that separate low pressure systems from the primary 

coolant system will be tested periodically to determine that they are 

properly positioned. Those check valves that are opened only during 

the refueling process will be tested at the conclusion of the refueling 

process to determine that they are in the closed position. Other check 

valves that isolate low pressure systems from the primary coolant system, 

such as those in the residual heat removal system, and that open and 

close between refuelings will be tested more frequently. This second 

group of check valves will be tested at the conclusion of each refueling 

outage and once approximately midway between refuelings.
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The applicant will provide a list of all check valves in these two 

groups. A procedure for testing the position of each of these check 

valves will be written by the applicant and reviewed by the staff.6 

18.2 Turbine Overspeed 

The Committee recommended that the matter of design modifications 

to reduce the turbine overspeed be resolved in a manner satisfactory to 

the staff.  

Consolidated Edison plans to modify the Indian Point 3 turbine to 

include a low pressure steam dump system (LPSDS) which will extract steam 

from the supply lines to the moisture separators and route this steam 

to the condenser through dump valves. The applicant has submitted 

information on the design of the LPSDS in Supplements 27 and 28 to the 

FSAR. The LPSDS has been designed to meet the single failure criterion.  

The reliability of the system has been considered in the design, 

primarily through the separation of the actuating signals, the 

multiplicity of dump valves and steam dump routes and electrical and 

mechanical component redundancies.  

At this time it is doubtful that the LPSDS will be installed and 

functional by the projected fuel loading date. Consequently, the 

applicant has proposed Technical Specification limits on the plant's 

power level and/or turbine trip set points that will keep the turbine 

within the design overspeed. We will review the bases for these 

Technical Specifications prior to issuance of an operating license.
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After installation, the turbine design modifications will be verified 

as part of the scheduled 100% load rejection turbine trip test. The 

turbine will be tripped by the turbine trip solenoid valves which will 

be triggered by simulation of the loss of load. The design condition 

for the loss of load is, however, based on the turbine being tripped 

by one of the two overspeed trips. Therefore, the maximum peak speed 

resulting from the test will be mathematically corrected to the speed 

that would have been achieved had the solenoid trip failed. This 

calculated speed will then be compared to the design overspeed.  

The Technical Specifications will require that a special report be 

issued that discusses the results of the turbine trip test upon 

completion.  

Based upon our review of the design criteria to be used in the design 

of the LPSDS presented in the FSAR, meetings with the applicant, the fact 

that Technical Specifications will restrict power level as a function of 

steam dump lines available and overspeed trip set point, and subject to 

successful completion of the 100% load rejection turbine trip test that 

will be conducted to verify the design modifications, we have concluded 

that the modifications proposed by the applicant to prevent turbine 

overspeeds in excess of design overspeed are acceptable.  

18.3 Operating Heatup and Cooldown Pressure-Temperature Curves 

The Committee, in its report, recommended further development 

of the Technical Specifications to include operating heatup and cooldown 

pressure-temperature curves as conservative as practical with respect 

to Appendix G of 10 CFR Part 50.
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Our evaluation, as summarized on pages 5-2 and 5-3 of 

the Indian Point 3 Safety Evaluation Report, concludes that the limits 

on pressure and temperature during heatup and cooldown given in the6 

applicant's Technical Specifications are in compliance with Appendix 

C of 10 CFR Part 50, will provide adequate margins against the 

possibility of vessel failure and constitute an acceptable basis 

for meeting the requirements of Criterion 31 of the AEC General 

Design Criteria. We also have concluded that additional conservatism is 

inherent in the limits early in plant life, because the limits are based 

on the assumption that the vessel has already been irradiated.  

18.4 In-service Inspection 

The Committee discussed augmented in-service inspection during 

its deliberations and listed in its letter of November 14, 1973 two 

areas for further consideration in the Techncial Specifications.  

These areas are baseline inspection and periodic in-service inspection 

of the steam generator shells and appropriate in-service inspection 

of the nozzles in the primary head of the steam generator.  

Subsequent to the ACRS meeting the applicant initiated a program 

to investigate the feasibility of augmenting its proposed in-service 

inspection program. On February 5, 1974, we met the applicant and the 

Westinghouse Electric Corporation on this matter.
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The applicant proposed to augment its in-service inspection of 

the steam generator shells. Five steam generator seams have been 

selected for additional periodic in-service inspection by ultrasonic 

testing methods. The areas to be examined are the shell and head 

circumferential welds which are gross discontinuities and are 

therefore, considered the most critical welds. This augmented 

in-service inspection program includes an initial baseline inspection.  

We have reviewed the applicant's proposed Technical Specifications 

for this augmented in-service inspection and find these proposed 

Technical Specifications acceptable.  

With regard to in-service inspection of the nozzles in the primary 

head of the steam generators, the applicant has attempted to augment 

this program also. These nozzles are large castings and do not have 

external welds.  

The applicant investigated the feasibility of performing in-service 

inspection of the internal radii of these nozzles. Because of the poor 

surface of this casting, it is not feasible to perform ultrasonic 

testing. Both we and the applicant believe that surface and/or visual 

inspection of these nozzles would be of no value. Although no 

practical way of performing a meaningful in-service inspection of 

these nozzles is known at this time, the applicant has agreed-to 

monitor the advancements in in-service inspection technology. We 

also share the view that no practical in-service inspection of these 

nozzles is possible at this time.
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18.5 Startup of an Idle Loop at Power 

The Committee stated its belief that further considerations should 

be given to the development of the Technical Specifications related to 

startup of an idle loop at power.  

The startup of an idle loop at power is discussed in Section 14.1.7 

of the FSAR. Unlike some other four loop pressurized water reactors, 

Indian Point 3 does not have isolation valves in its main primary 

coolant system loops. Consequently, when the pump in one loop is 

shutdown there would be reverse flow through the inactive loop.  

This backflow serves to keep the temperatures within the idle loop 

at a level closer to the temperatures in the active loops when 

compared to the idle loops in those pressurized water reactors 

that do have loop isolation valves. This higher average temperature 

in an Indian Point 3 idle loop minimizes the reactivity insertion 

should the idle loop be started up while the reactor is at its 

maximum allowable power.  

The idle loop startup transient was calculated using conservative 

values of the moderator and Doppler coefficients and conservative 

assumptions of the pump startup time, the system pressure and the 

system temperature. The analysis assumed 75% of full power as 

the starting power level for this postulated transient even though 

administrative procedures require that the plant be brought to 

a load of less than 25% of full power prior to startup of an idle 

loop. Based on the above conservative analysis , the calculated 

departure from nucleate boiling ratio (DNBR) went no lower than 

2.20, whereas a DNBR of 1.30 is the design limit.
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Because of the design of Indian Point 3 and the favorable results 

of the conservative analysis discussed above, we have concluded that 

administrative procedures adequately govern the startup of an idle 

loop and therefore, the possibility of exceeding design limits in the 

unlikely event of inadvertent startup of an idle loop will be precluded.  

18.6 Acceptable Cumulative Limits on Downtime for Protection Systems and 

Engineered Safety-Features 

The Committee expressed the concern that the Technical Specifi

cations allow repetitive failures of protection systems and engineered 

safety features. A suggestion by the Committee was to set a limit in 

the Technical Specifications as to the cumulative downtime allowed 

for a protection system or an engineered safety feature system.  

Recent guidance on reporting requirements for operating facilities 

has been issued by the Commission in Regulatory Guide 1.16, Revision 3, 

January 1975. The Technical Specifications will require compliance 

with the reporting requirements of Regulatory Guide 1.16. Section C.2.b(2) 

of the guide requires that the applicant report as an abnormal 

occurrence "conditions leading to operation in a degraded mode 

permitted by a limiting condition for operation." This requirement 

will mean that all of the failures of the type that were a concern to 

the Committee will be reported to the Commission on a timely basis 

(within thirty days of occurrence). Upon receipt of such reports, 

the Commission can take action to prevent repetitious failures of 

is the protection and engineered safety feature systems.
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18.7, Availability of Core Outlet Thermocouples 

The Committee expressed its concern with regard to the continuing 

availability of core outlet thermocouples.  

There are 65 core outlet thermocouples in the Indian Point 3 core.  

We anticipate that. these thermocouples will be very reliable and 

will provide information about the reactor core that will supplement 

the information provided by the ex-core detectors, the movable 

in-core detectors, and the rod position monitors. Since we.view the 

information provided by these thermocouples as supplemental, rather 

than required for the safe operation of the core, we'have concluded 

that continuing availability of these thermocouples is not required.  

Correspondingly, we do not give credit for the thermocouples as 

a substitute for a failed core monitoring instrument, such as an 

ex-core detector.  

18.8 Augmented Use of Movable In-Core Detectors 

The Committee also expressed its belief that further consideration 

should be given to augmented use of movable in-core detectors.  

The primary purpose of the in-core detectors is to determine the 

steady state power distribution, which is a slowly varying function of 

core burnup. The Technical Specifications require monthly in-core 

mapping to follow this slow change in power distribution.  

Continuous surveillance is required, however, to detect any 

tilted power distribution anomaly. The Technical Specifications will 

require axial offset and quadrant tilt monitoring. Should a tilted 

condition exist, the power must be reduced or additional in-core maps 

must be made with the movable in-core detectors.
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In the absence of power distribution anomalies, such as tilts, 

mapping at more frequent intervals than monthly is not considered 

necessary and therefore will not be required by the Technical 

Specifications.  

18.9 Administrative Controls.to Prevent Overpressurization 

The Committee expressed concern with regard to the adequacy of 

administrative procedures to prevent overpressurization of the reactor 

vessel below operating temperatures.  

The applicant informally submitted a set of administrative 

procedures for the Indian Point 2 reactor including procedures for 

plant startup from cold shutdown to the hot, critical, zero power 

condition; a pre-criticality check-off list; a startup check-off.  

list, and the operating procedure for reactor coolant pump operation.  

The applicant indicated that the Indian Point 3 operating procedures 

will be based on the submitted documents. In addition, to reviewing 

these procedures, we discussed with the applicant the pressure spike 

incidents that had occured at Indian Point 2 to determine what 

procedural or plant modifications had been undertaken to prevent such 

pressure spikes from ocurring at Indian Point 3.  

The procedures for Indian Point 2 have been modified where appropriate 

and have been strengthened by the insertion of additional precautions 

to be followed by the operator to minimize the possibility of recurrence 

of the reported incidents. In one instance a design modification was 

made to the plant instrument air system to prevent recurrence of
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a specific incident. These modifications will be reflected in 

the Indian Point 3 procedures and design. In addition, 

the applicant is developing a new procedure for Indian Point 3 entitled, 

"Low Pressure Operation Without a Steam Bubble" which will contain 

further precautions and instructions for operators.  

We have concluded, based on the above, that the applicant is giving 

appropriate attention to the problem of overpressurization when the 

primary system is water solid in the development of the operating pro

cedures and administrative controls for the Indian Point 3 reactor.  

In addition, the procedures when finalized will be reviewed by the 

Directorate of Regulatory Operations prior to the issuance of an 

operating license.  

18.10 Reactor Coolant Pump Overspeed0 

The consequences of a rupture of a reactor coolant pipe, which 

in certain locations might result in reactor coolant pump overspeed, 

are being investigated on a generic basis. If the results of these 

investigations indicate that additional protective measures are 

warranted to prevent significant pump overspeed or to limit potential 

consequences to safety-related equipment, we will determine what 

modifications-to the Indian Point 3 plant design, if any, are 

necessary to assure that an acceptable level of safety is maintained.  

If modifications are necessary, we will require the applicant to 

make them.
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20.0 FINANCIAL QUALIFICATIONS 

We reported in our Safety Evaluation Report that the applicant was 

financially qualified to operate Indian Point 3. However, since issuance 

of the Safety Evaluation Report significant developments in the applicant's 

financial condition have caused us to update our evaluation to take 

into account these recent events.  

In performing the updated evaluation we retained the services of a 

consultant, Foster Associates. The report by Foster Associates on the 

applicant's financial qualifications is attached as Appendix D to this 

Supplement.  

The need for reevaluation was indicated by the Consolidated Edison 

Company's announcement on April 23, 1974 that the second quarter 

dividend would be omitted because of "a severe cash shortage and 

a persistent decline in sales." 

In performing our review, we and our consultant reviewed current 

information requested from the applicant on its financial condition, 

information from sources normally available to the public such as Moody's 

Weekly Reports, and information gained in discussions with the applicant 

at meetings on August 9,.1974 and November 18, 1974.  

Based on the report of our consultant, we have concluded that the 

applicant possesses or can obtain the necessary funds to meet the 

requirements of 10 CFR Section 50.33(f) to operate Indian Point 3 and, 

if necessary, to permanently shutdown the facility and7maintain it in a 

safe shutdown condition.
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21.0 FINANCIAL PROTECTION AND INDEMNITY.REQUIREMENTS 

In our Safety Evaluation Report we indicated that pursuant to the 

Commission's regulations 'in 10 CFR Part 140, the applicant had furnished 

to the Commission proof of financial protection in the amount of 

$95,000,000 in the form of Nuclear Energy Liability Insurance Association 

Policy No. NF-100 and a Mutual Atomic Energy Liability Underwriters 

Policy No. MF-29, to cover operations of Indian Point Units 1 and 2. We 

also indicated that at such time as a license for preoperational fuel 

storage for Indian Point 3 was issued, that indemnity, agreement would be 

amended to cover'the preoperational fuel storage.  

Subsequent to issuance of the Safety Evaluation Report, the Commission's 

regulations in 10 CFR Part 140 were amended to indicate that'the maximum 

amount of financial protection available from private sources, i.e., the 

combined capacity of the two nuclear liability insurance-pools which 

must be mantained by the applicant, has been increased from $95,000,000 

to $110,000,000., Accordingly, the applicant furnished to the Commisssion 

proof of financial protection in the amount of $110,000,000 to cover 

operations of Indian Point Units 1 and 2.  

In addition, on November 29, 1974, in connection with the issuance of 

a license for preoperational fuel storage for Indian Point 3 (SNM-1502), 

the indemnity agreement was amended to cover that preoperational fuel 

storage. The applicant is, therefore, required to pay the annual indemnity 

fee applicable to preoperational fuel storage in addition to the indemnity 

fees it is presently paying.



- 27 -

Further, as reported in the Safety Evaluation Report, no license 

authorizing operation of Indian Point 3 will be issued until proof of 

financial protection in the requisite amount (currently $110, 000,000) 

has been received and the requisit'e indemnity agreement amended.  

On the basis .of the above considerations, our conclusions remain 

that the presently applicable requirements of 10 GFR Part 140 have been 

satisfied and that, prior to issuance of the operating license, the 

applicant will be required to comply with the provisions of 10 CFR 

Part 140 applicable to operating licenses, including those as to proof 

of financial protection in the requisite amount and as to execution of an 

appropriate indemnity agreement with the Commission..
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0 
22.0 CONCLUSIONS 

We stated in the Safety Evaluation Report that our conclusions in 

that report were contingent upon favorable resolution of the outstanding 0 
matters described in Section 6.5 (Fuel Densification), Section 9.5.4 

(Diesel Generator Cooling Water System), and Section 11.3.4 (Steam 

Generator Blowdown).  

With regard to the matter of fuel densification, we will report 

our conclusions in another supplement to the Safety Evaluation Report 

following the completion of our review of emergency core cooling 

system performance in accordance with the Commission's new regulations.  

With regard to diesel generator cooling, we have concluded that 

with the recirculation lineup proposed by the applicant, the essential 

loads served by the service water system (including the diesel generators) 

will receive adequate flow in the event of a service water system pipe 

break during the recirculation mode of cooling following a postulated 

LOCA.  

With regard to the release and monitoring of effluents from 

steam generator blowdown, we will require that the applicant install 

monitors of the type described in the FSAR at the Indian Point 1 and 

Indian Point 3 blowdown flash tank vents prior to initial criticality 

of Indian Point 3. In addition, the applicant has committed to complete 

the installation of the steam generator blowdown treatment intertie 

from Indian Point 3 to Indian Point 1 by May 1, 1975 or by initial
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criticality whichever occurs later. Based upon our review, the 

requirements of the Technical Specifications and the applicant's 

commitments, we have concluded that the required monitors and the steam 

generator blowdown treatment intertie will be installed in a time frame 

acceptable to the staff and in so doing an acceptable system of monitoring 

for radioactive releases and maintaining effluent releases as low as 

practicable from the steam generator blowdown system will be provided.  

In addition, As the result of developments subsequent to issuance 

of the Safety Evaluation Report, we have reviewed new information and 

updated our conclusions regarding the geological and seismological 

characteristics of the Indian Point site, the applicant's industrial 

security plan, the applicant's financial qualifications, and financial 

protection and indemnity requirements. Our conclusions on these matters 

are consistent with our -previous conclusions presented in the Safety 

Evaluation Report.



APPENDIX A 

CONTINUATI'ON OF CHRONOLOGY

REGULATORY RADIOLOGICAL REVIEW OF

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3

August 21, 1973 

September 21, 1973 

September 26, 1973 

October 3, 1973

October-9, 1973

October 10, 1973

October 10, 1973 

October 26, 1973 

October 29, 1973

October 30, 1973

November 6, 1973 

November 7, 1973

Letter from applicant concerning effluent 
releases 

Issuance of Safety Evaluation Report 

Letter from applicant in response to 
request of July 5, 1973 

Meeting with applicant to discuss 
technical specifications and diesel 
cooling problem 

Letter to applicant concerning Regulatory
~staff report on anticipated transients 
without scram 

Submittal of Amendment No. 6 (Supplement 
22), consisting of revised and additional 
pages 

ACRS Subcommittee meeting with Regulatory 
staff and applicant 

Meeting with applicant to discuss technical 
specifications. and service water system 

Submittal of Amendment No. 7 (Supplement 23), 
consisting of revised pages for the proposed 
technical specifications 

Meeting with applicant to discuss technical 
specifications, diesel cooling, and turbine 
overspeed 

Letter to applicant regarding August 21, 1973 
submittal 

ACRS Subcommittee meeting with Regualtory 
staff and applicant



November 9, 1973 

November 14, 1973 

November 19, 1973 

December 3, 1973 

January 2, 1974 

January 9, 1974 

January 18, 1974 

January 22, 1974 

January 31, 1974 

February 5, 1974 

February ]i5, 1974 

February 19, 1974 

February 25, 1974 

April 12, 1974 

April 15, 1974 

X~Yril 22, 1974

ACRS meeting with Regulatory staff and 
applicant 

Interim Report by Chairman of the ACRS 

Letter to applicant stating that pro
prietary report on fuel densification 
will be withheld from public disclosure 

Submittal of Amendment No. 8 (Supplement 
24), consisting of revised pages for the 
proposed technical specifications 

Letter from applicant, an interim response 
to request of October 9, 1973 

Meeting with applicant to discuss technical 
specifications 

Applicant's request for extension of con
struction completion date 

Letter to applicant requesting information 
concerning QA organization 

Letter to applicant concerning response 
dated January 2, 1974 

Meeting with applicant to discuss inservice 
inspection program 

Letter from applicant in response to request 
of January 22, 1974 

Submittal of Amendment No. 9 (Supplement 25), 
consisting of revised pages 

Letter to applicant requesting information 
relative to byproduct, source, and special 
nuclear material 

Letter from applicant submitting additional 
information on the request for CP extension 

Letter from applicant submitting partial 
response to request of February 25, 1974.  

Meeting with representatives of the New York 
State Museum and the New York State Atomic 
Energy Council to discuss geology and seis
mology of the Indian Point site.

11
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April 23, 1974 

April 26, 1974 

May 1, 1974 

May 15, 1974 

May 23, 1974 

May 28, 1974 

May 29, 1974 

May 29, 1974 

June 17, 1974 

June 28, 1974 

July 2, 1974 

July 29, 1974 

August 9, 1974 

August 16, 1974

Applicant submitted a copy of press 
release concerning Consolidated 
Edison's financial condition.  

Meeting with the applicant to discuss 
geology and seismology of the Indian 
PoInt site.  

Letter from the applicant submitting 
revised Physical Security Plan.  

Letter to the applicant requesting 
current financial information.  

Meeting with PASNY to discuss the 
sale of Indian Point 3 to PASNY.  

Letter from the applicant in response 
to request of May 15, 1974.  

Meeting with Consolidated Edison and 
PASNY to discuss the sale of Indian 
Point 3 to PASNY.  

Letter from the applicant submitting 
Amendment No. 10 (Supplement 26) 
consisting of supplemental, revised 
and corrected pages.  

Letter to the applicant requesting 
additional financial information.  

Letter from the applicant submitting 
responses to request of June 17, 1974.  

Letter to the applicant requesting 
additional information concerning 
outstanding technical issues.  

Letter from the applicant submitting 
Amendment No. 11 (Supplement 27) 
consisting of responses to request 
of July 2, 1974.  

Meeting with the applicant to discuss 
financial qualifications.  

Letter from the applicant submitting 
financial information requested at the 
August 9, 1974 meeting.
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September 20, 1974 

October 31, 1974 

November 6, 1974 

November 8, 1974 

November 14, 1974 

November 15, 1974 

November 18, 1974 

January 13, 1975

Letter from the applicant submitting 
a schedule for providing analysis of 
Anticipated Transients Without Scram 
(ATWS) in accordance with WASH-1270.  

Letter to the applicant indicating 
that the proposed requalification 
program for licensed and senior 
operators has been reviewed and 
found to be acceptable.  

Meeting with the applicant to discuss 
low pressure steam dump system and 
diesel cooling problem.  

Letter from the applicant referencing 
Westinghouse topical reports for ATWS 
analysis.  

Letter to the applicant confirming 
the meeting for November 18, 1974 
concerning financial qualifications 
and requesting that specific informa
tion be available for discussion at 
the meeting.  

Meeting with the New York State 
Atomic Energy Council and New York 
State Geological Survey to discuss 
the staff's evaluation of the 
geological and seismological aspects 
of the Indian Point site.  

Meeting with the applcant to discuss 
financial qualifications.  

Letter from the applicant submitting 
Amendment No. 12 (Supplement 28) 
consisting of supplemental, revised 
and corrected pages.

0
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APPENDIX B 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
UNITED STATES ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20545 

... oY 1417 

Honorable Dixy Lee Ray 
Chairman 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Subject: INTERIM REPORT ON INDIAN POINT NUCLEAR GENERATING 
.STATION UNIT NO. 3 

Dear Dr. Ray: 

At its 163rd meeting, November 8-10, 1973, the Advisory Committee 
on Reactor Safeguards completed an interim review of the appli
cation of Consolidated Edison Company of New York, Inc., for 
authorization to operate Indian Point Nuclear Generating Station 
Unit No. 3. The project has been previously considered at Sub
committee meetings on July 11, 1973, October 10, 1973. and 
November 7, 1973. A tour of the facility was made by Committee 
members on November 2, 1973. In this review, the Committee 
had the benefit of discussions with representatives and consul
tants of Consolidated Edison, their contractor, and the AEC 
Regulatory Staff. The Committee also had the benefit of the 
documents listed. The Committee reported on the application for 
construction of Indian Point Unit No. 3 on January 15, 1969.  

Indian Point Unit No. 3 includes a four-loop Westinghouse nuclear 
steam supply system with a design power rating of 3025 MW(t).  
The design is similar to that of Unit No. 2 which has a power 
rating of 2760 MW(t). The three-unit Indian Point Nuclear Gene
rating Station is located approximately 2-1/2 miles southwest 
of Peekskill, New York, and 24 miles north of the New York City 
boundary line.  

The Committee's report of January 15, 1969, called attention to 
various matters including the following: consideration of thermal 
shock to the pressure vessel in the unlikely event of a loss-of
coolant accident (LOCA); measures to deal with possible hydrogen 
concentration buildup in the containment following a LOCA; 
greater independence in the on-site power system; main-coolant-



fg)VL4 173
Honorable Dixy Lee Ray

0 
pump flywheels as a potential source of missiles; protection 

against potential effects of a fuel-handling accident; and the 

possible effects of systematic or common mode failures. Most 

of these items are generic, not unique to Indian Point Unit 

No. 3.  

Acceptable measures have been taken on Indian Point Unit No. 3 

with regard to the on-site power system, hydrogen concentration 

buildup, and postulated fuel-handling accidents. Studies are 

still underway on the potential for missile generation from 

gross reactor coolant pump overspeed in the event of certain 

postulated LOCAs; this matter should be resolved in a manner 

satisfactory to the Regulatory-Staff. It is believed that 

resolution of the thermal shock matter can await the development 

of further information from the Heavy Section Steel Technology 

Program and other studies. With regard to anticipated tran

sients without scram, the Committee recommends that the recently 

announced Regulatory Staff position be implemented for Indian 

Point Unit:No. 3 in timely fashion.  

Because there is limited operating experience with very large, 

high power density reactors, the ACRS believes that initial 

operation should be limited to power levels no greater than 

2760 MW(t) and that further review by the Committee is appro- 0 
priate before higher power levels are permitted. The Committee 

believes that, in the consideration of the operation of Unit 

No. 3 at higher power levels, several factors are pertinent, 

including the following: satisfactory experience in Unit No. 3 

and other similar reactors; adequate knowledge of fuel perfor

mance; extent to which an independent confirmation of LOCA-ECCS 

analysis has been made by the Regulatory Staff; further 

resolution of relevant generic matters; and consideration of 

the possibility of improvements in ECCS effectiveness.  

,The Committee recognizes that re-evaluation of operating limits 

may be necessary as a result of possible changes in the accep

tance criteria for emergency core cooling systems. The 

Committee wishes to be kept informed.  

0 

0
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The Applicant stated that he will apply and utilize suitable 
equipment to enable periodic testing of, the-proper positioning 
of check valves intended to isolate low pressure systems con-; 
nected to the primary system. This matter should be resolved 
in a manner satisfactory to the Regulatory Staff.  

Studies are underway with regard to the reliability of the 
service water distribution to the diesel-generators. This 
matter should be resolved in a manner satisfactory to the 
Regulatory Staff.  

The original turbine design has been found by the Applicant to 
have the possibility of overspeed somewhat beyond the manu
facturer's design condition if the turbine should trip at or 
near the design power. The Applicant is preparing design modi
fications to eliminate this condition, and will propose 
appropriate power limitations until acceptable modifications 
have been made. This matter should be resolved in a manner 
satisfactory to the Regulatory Staff.  

The Committee believes that several considerations are appro
priate in the further development of the Technical Specifications, 
as follows: operating heatup and cooldown pressure-temperature 
curves as conservative as practical with respect to 10 CFR Part 50, Appendix G; appropriate baseline inspection and periodic 
in-service inspection of the steam generator shells; startup of 
an idle loop at power; acceptable cumulative limits on downtime 
of protection systems and engineered safety features; and con
tinuing availability of core outlet thermocouples.  

The Committee also believes that further consideration should be 
given to augmented use of movable in-core detectors, appropriate 
in-service inspection of nozzles in the primary head of the steam 
generators, and to the detailed specification of administrative 
controls intended to prevent overpressurization of the reactor 
vessel below operating temperatures.  

Generic problems relating to large water reactors have been 
identified by the Regulatory Staff and the ACRS and discussed 
in the Committee's report dated December 18, 1972. Those prob
lems and additional generic problems identified in more recent 
ACRS reports should be dealt with appropriately by the 
Regulatory Staff and the Applicant.
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The Advisory Committee on Reactor Safeguards believes that, 

if due regard is given to the items mentioned above, and 
subject to satisfactory completion of construction and pre
operational testing, there is reasonable assurance that 
Indian Point Nuclear Generating Station Unit No. 3 can be 

operated without undue risk to the health and safety of the 
public. The Committee believes that operation should be at 
power levels no greater than 2760 MW(t) prior to further 
Committee review.  

Sincerely yours, 

Chairman 

References Attached 

0 
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1.0 Introduction 

1.1 Background 

On May 24, 1974, the U.S. Atomic Energy Commission received a petition 

from the Citizen's Committee for Protection of the Environment request

ing it to order the Consolidated Edison Company to show cause why the 

operating authority for Indian Point Nuclear Generating P lant Units 1 

and 2 and the construction permit for Unit 3 should not be revoked. As 

the basis for si~ch action, the petition contends in essence the follow

ing: 

1. That the seismologic data submitted for Units 1, 2, and 3 indicated 

that essentially the same data were used to evaluate the seismic 

design of all three plants; 

2. That the design for all three plants is based on three crucial 

assumptions about earthquakes in the site vicinity which are 

erroneous or, at a minimum, of doubtful validity. These are: (1) 

that the maximum historical earthquake is of intensity VI; (2) that 

a peak ground acceleration associated with intensity VI and for 

which the plant should be designed is 0.15g; and (3) that the 

Ramapo Fault is not a capable fault within the meaning of Appendix 

A, 10 CFR Part 100.



In support of its position the petitioner cited a report prepared by the 

New York Museum and Science Service, Geological Survey (Davis, et al.,6 

1974), letters from Drs. Jack E. Oliver (Cornell University,), Nicholas 

Ratcliffe (City College of New York), and comments by the New York State 

Department of Environmental Conservation.  

Because of their unique knowledge of the geology of the Indian Point 

region, the New York State Geological Survey was asked to review the 

Environmental Statement for Unit 3. That review led to their report 

questioning the adequacy of the seismic design for the Indian Point 

units and a subsequent meeting with the AEC staff in which those con

cerns were discussed at length. The meeting was held on April1 22, 1974.  

Following that meeting, the AEC staff met with re presentatives of 

Consolidated Edison to express the view that the safety concerns raised 

by the New York State Survey warranted serious attention and indicated 

the need for more precise knowledge about the geology and seismology of 

the Indian Point site region. Consolidated Edison responded by in

itiating additional studies of the structural details of the Ramapo 

fault system and by installing a dense network of seismograph stations 

to obtain accurate locations of earthquakes in the region sufficient to 

permit unambiguous conclusions to be drawn about the relationship 

between earthquake occurrence and geologic structure.6



During the conduct of this investigation, the staff has reviewed the 

professional literature concerning the seismologic and geologic char

acteristics of the Indian Point site independently of the information 

contained in the FSAR. In addition, the staff visited the site area on 

two occasions, consulted once again with the New York State Geological 

Survey, consulted with the New Jersey Bureau of Geology and Topography, 

consulted with its United States Geological Survey (USGS) advisor, and 

consulted with representatives of Consolidated Edison.  

1.2 Requirements of Appendix A to 10 CFR Part 100 

The staff's evaluation of the Ramapo fault applied Appendix A to 10 CFR 

Part 100, "Seismic and Geologic Siting Criteria for Nuclear Power 

Plants."* Appendix A defines the geologic and seismic hazards that must 

be investigated for all proposed sites of nuclear power plants and 

describes the scope and types of investigations required either to 

demonstrate that the hazard is absent or to determine appropriate design 

criteria. Section Ill(g) of the Appendix defines a capable fault (a 

fault that is deemed capable of causing ground displacement at or near 

the surface) in terms of (1) age of most recent movement, (2) associated 

macro-seismicity, and (3) a demonstrated relationship to known capable 

faults. The definition of a capable fault as it appears in 10 CFR 100, 

Appendix A, subsection Ill(g) is as follows: 

* Appendix A was not in force at the time the Indian Point units were 

licensed.
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"(g) A 'capable fault' is a fault which has exhibited one or more 
of the following characteristics: 

"(1) Movement at or near the ground surface at least once within 

the past 35,000 years or movement of a recurring nature within the 

past 500,000 years.  

"(2) Macro-seismicity instrumentally determined with records of 

sufficient precision to demonstrate a direct relationship with the 
fault.  

"(3) A structural relationship to a capable fault according to 

characteristics (1) or (2) of this paragraph such that movement on 
one could be reasonably expected to be accompanied by movement on 
the other.  

"In some cases, the geologic evidence of past activity at or near 
the ground surface along a particular fault may be obscured at a 

particular site. This might occur, for example, at a site having a 
deep overburden. For these cases, evidence may exist elsewhere 
along the fault from which an evaluation of its characteristics in 

the vicinity of the site can be reasonably based. Such evidence 
shall be used in determining the fault is a capable fault within 
this definition.  

"Notwithstanding the foregoing paragraphs III(g)(1), (2) and (3), 

structural association of a fault with geologic structural features 
which are geologically old (at least pre-Quaternary) such as many 

of those found in the Eastern region of the United States shall, in 
the absence of conflicting evidence, demonstrate that the fault is 
not a capable fault within this definition." 

In addition, the staff addressed the remaining contentions with respect 

to the adequacy of the Safe Shutdown Earthquake (SSE). The staff's 

evaluation is again based on Appendix A to 10 CFR Part 100. Section 

Ill(c) defines the SSE as that earthquake, which in consideration of the 

regional and local geology and seismology, produces the maximum vibra

tory ground motion at the site for which certain systems, structures, 6 
and components are designed to remain functional.



Section V(a)(1) specifies the procedure to be applied in determining the 

SSE. The specified.procedure requires the association of maximum his

torical earthquakes with tectonic provinces and tectonic structures.  

These earthquakes are postulated to occur at points of their respective 

tectonic structures or provinces closest to the site. The SSE is then 

defined by a response spectrum, in consideration of the maximum sus

tained vibratory accelerations which would occur at the site in conse

quence of the postulated earthquakes.  

1.3 Summary of Conclusions 

Based on its review, the staff has concluded that (1) there has been no 

geologically recent surface movement on the Ramapo fault system, (2) no 

macroearthquake activity is clearly demonstrated to have had a direct 

relationship with the Ramapo fault, and (3) there is no demonstrated 

structural relationship between the Ramapo fault and any known capable 

fault. Accordingly, it is the staff's conclusion that the Ramapo fault 

is not capable within the meaning of Appendix A to 10 CFR Part 100.  

Regarding the SSE, the staff has determined that (1) the earlier evalua

tion of the SSE by its United States Coast and Geodetic Survey (now 

USGS) advisor assumed an intensity of VII rather than VI as the site 

intensity, (2) a site intensity of VII is an adequate value for the SSE 

consistent with the requirements of Appendix A to 10 CFR Part 100, and
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(3) 0.15g is an adequately conservative value of the reference acceler

ation for seismic design to be used as the high frequency asymptote of 

the response spectrum which represents horizontal motion applied at the 

foundation level.  

The seismic design of Units 2 and 3 was based on a sustained maximum 

ground acceleration of 0.15g using a conservative related response 

spectrum and damping value. These seismic design practices assure that 

there is considerable margin in all plant structures, systemis and com

ponents important to safety to withstand an earthquake having a maximum 

ground acceleration of 0.15g. Accordingly, the staff finds no reason' 

for changing the earlier conclusion contained in the Safety Evaluation6 

Reports for Indian Point Units 2 and 3 that the site geology, seismic 

design parameters, and seismic design methods for these plants are 

satisfactory from a safety standpoint.  

Unit 1 was designed on the basis of the seismic practices and codes 

existing in the mid-fifties, and, as a minimum, would be expected to 

withstand an earthquake having a ground acceleration of O.lg without the 

occurrence of offsite exposures exceeding Part 100. Although it cannot 

be demonstrated rigorously by calculation, we would expect that many of 

the redundant plant safety features such as the steel containment sphere 

and the surrounding biological shield would remain at least partially6



functional and continue to provide protection to the public in the event 

of a ground acceleration in the 0.1 to 0.15g range. Unit 1 will be shut 

down on October 31, 1974, for either decommissioning or the accomplish

ment of safety modifications. The adequacy of the seismic design of 

Unit 1 for continued long-term operation will be reconsidered during the 

extended shutdown which will be needed if the licensee proposes to later 

resume operation. Due to the low probability of occurrence of an 

earthquake with a maximum ground acceleration in the 0.1 to 0.15g range 

during the short period of time prior to plant shutdown on October 31, 

1974, we believe Unit 1 can be operated until that time without undue 

risk to the public health and safety.-/ 

-This conclusion was reached prior to the shutdown of Indian Point Unit 
1 on October 31, 1974.



2.0 Geology and Seismology of the Indian Point Site 

2.1 Introduction 

In considering the contention that the Safe Shutdown Earthquakes for 

Indian Point Units 1-3 are not adequately conservative, the staff has 

reviewed the geology and seismology of the Indian Point site and vi

cinity. This review has been conducted in accordance with the require

ments of Appendix A to 10 CFR Part 100, "Seismic and Geologic.Siting 

Criteria" and independently of the information contained in the Final 

Safety Analysis Reports on these units.  

According to Appendix A, the Safe Shutdown Earthquake is to be evaluated 

by a procedure wh ich entails the determination of (1) tectonic prov

inces, (2) a maximum earthquake associated with each such province, (3) 

within these provinces reasonable correlations of earthquakes with 

tectonic structures, and (4) within these provinces the ex istence and 

characteristics of capable faults. These determinations are to be made 

on the basis of geologic and seismic history as well as characteristic 

of tectonic structure and seismicity and are discussed in the sections 

which follow.  

2.2 Tectonic Provinces 

The Indian Point site is located within the Appalachian Highlands.  

Within 200 miles of the site, this larger division is subdivided into
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four physiographic or geologic provinces. From northwest to southeast 

these are the Appalachian Plateaus, Valley and Ridge, New England, and 

Piedmont provinces. A fifth province, the Atlantic Coastal Plain, lies 

to the southeast of the Appalachian Highlands and at its closest is 

about 25 miles from the site.  

Earthquakes characteristic of the Valley and Ridge and Appalachian 

Plateaus provinces are not of significance in determining the SSE 

because earthquakes characteristic of those provinces are sufficiently 

small and distant that they can be expected to affect the site with 

less severity than would earthquakes of the Piedmont and New England 

provinces. Accordingly, the Appalachian Plateaus and Valley and Ridge 

provinces will be given no further consideration in this report.  

On the basis of geologic structure and depositional and deformational 

history, two tectonic provinces are recognizable in the remaining region 

of interest. The first, the Piedmont-New England tectonic province, is 

geographically composed of the Piedmont and New England physiographic 

provinces, while the second consists of the Atlantic Coastal Plain 

physiographic province.  

In the Piedmont-New England tectonic province, several episodes of 

deformation are recognized during late Precambrian (570 million years 

before present [m.y.]) to near the close of the Paleozoic Era (225 m.y.).  0
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As a consequence of these deformations, the province as a whole is 

characterized by en-echelon anticlinoria and synclinoria paralleling the 

trend of the province and associated with metamorphism and plutonic 

intrusion.  

The geologic history of the Piedmont is less well known than that of New 

England. However, it is known that the principal Paleozoic deformations 

affecting the two regions were not simultaneous. The extensive faulting 

and folding of New England appears to have occurred during the mid

Paleozoic Acadian orogeny (380 m.y.) while that of the Piedmont seems to 

have occurred in late Paleozoic (225 m.y.).  

A final orogenic episode affected the Piedmont-New England tectonic 

province as a whole in the Triassic Period (225-190 m.y.). In contrast 

to the strongly compressional Paleozoic orogenic episodes, the Triassic 

phase reflects tensional forces. The Triassic deformation resulted in 

the formation of a series of northeast-southwest trending basins over 

the entire extent of the Piedmont-New England tectonic province. These 

basins are faulted on one or both sides, and their sedimentary histories 

indicate that faulting accompanied sedimentation in them. The final 

regional tectonic event recorded in the geologic record of the region is 

the widespread intrusion of diabase dikes that are considered to be of 

Triassic to Jurassic age (190-136 m.y.). Since the formation of the 

Triassic basins, the Piedmont-New England tectonic province as a whole



may have undergone differential uplift; however, there is no geologic 

evidence of orogenic activity nor regional faulting.  

An explanation of the tectonic stability of this region since Jurassic 

(136 m.y.) may be provided by the hypothesis of plate tectonics. The 

period from Jurassic to Cretaceous (190-65 m.y.) marks the beginning of 

ocean ridge spreading and the formation of the lithospheric plates that 

now characterize the global tectonic pattern. Since that time the 

Appalachian region has moved on the tail of North American Plate.  

Rock types and structures characteristic of the Piedmont-New England 

tectonic province disappear eastward beneath the deposits of the 

Atlantic Coastal Plain so that no structurally significant eastern 

boundary is shown. However, because it has been a region of active 

sedimentation since the Jurassic Period (190-136 m.y.) (Owens, 1970), we 

recognize the Atlantic Coastal Plain as a distinct tectonic province.  

Several major structural features within the Coastal Plain (the Salis

bury embayment, the Cape Fear arch, and the Southeast Georgia embayment) 

have major axes trending normal to the trend of Coastal Plain, in sharp 

contrast to the structural grain in the Piedmont-New England province 

which is parallel to the northeast-southwest trend of the province.  6

0



For the most part Atlantic Coastal Plain subsidence began in the 

Mesozoic (225-65 m.y.) and continued throughout most of the Tertiary (2 

m.y.), although the rate and amount has varied both in time and from 

place to place. Little faulting is known in the Atlantic Coastal Plain.  

Those few faults exibiting tectonic movement that have been reported 

have displaced strata ranging in age from Cretaceous (65 m.y.) to no 

younger than Miocene (10 m.y.).  

The historic record of earthquakes in the Appalachian region reveals 

significant differences in the seismic characteristics of its tectonic 

provinces. The Piedmont-New England tectonic province shows the 

greatest rate of earthquake occurrence. There appears to be a tendency 

for the geographic clustering of activity in an east-west trending zone 

in central Virginia (Bollinger, 1973) and a southeast-northwest trending 

zone in New England and Canada (Diment, et al., 1972).  

Bollinger (1973).has named the Virginia cluster the Central Virginia 

Seismic Zone. Within this zone the largest historic earthquakes were 

two events of maximum intensity VII.* These occurred near Richmond, 

Virginia, in 1774 and 1875.  

Sbar and Sykes (1973) referred to the New England zone as the Boston

Ottawa Seismic.Belt and suggested that it may be associated with a

* Intensity as measured on the Modified Mercalli Scale.
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paleofracture zone. Within this belt earthquakes occur at about the 

same rate as in the Central Virginia Seismic Zone. The historical 

activity has included events of about maximum intensity VIII. Two of 

these occurred off the northern Massachusetts-New Hampshire coast in 

1727 and 1755. A third shock, which may have been slightly larger, 

occurred at Montreal in 1732. Because of the association of this 

activity with geologic structure, future occurrences of similar shocks 

are expected to be within the Boston-Ottawa Seismic Belt.  

Several damaging earthquakes have also occurred in the tectonic province 

which are not associated with the above zones. These include the 1791 

East Haddam, Connecticut earthquake. Following Heck and Eppley (1958), 

Coffman and Von Hake (1973) list the intensity of this shock as VIII; 

however, after reviewing the historical records, Linehan (1964) con

cluded that the intensity was no greater than V7VI. The staff has 

reviewed Linehan's data and concurs that an intensity of VIII over

estimates the severity of this earthquake.- The remaining damaging 

shocks have been of intensity VII and have no known association with 

tectonic structure. Accordingly, the staff considers the occurrence of 

an intensity VII equally probable (a low order of probability) at any 

place within the Piedmont-New England tectonic province that is not also 

within the Central Virginia Seismic Zone or Boston-Ottawa Seismic Belt.



Most historical earthquakes in the Atlantic Coastal Plain have occurred 

in recognizable geographic clusters. Although it has no generally 

accepted association with a known geologic structure, one such cluster 

of activity is located within the Southeast Georgia embayment in the 

vicinity of Charleston, South Carolina. Included in this cluster of 

more than 400 events is the 1886 Charleston, South Carolina earthquake 

which had a maximum intensity of X. A second more diffuse cluster is 

located within the Salisbury embayment in Delaware. Like the Charleston 

cluster, it has no generally accepted association with a known geologic 

structure.  

The two largest Coastal Plain earthquakes to have occurred outside these 

clusters have been of intensity VII. Both of these are of interest with 

respect to the Indian Point site because they occurred near New York 

City. One, an 1884 shock, had its maximum intensity at Jamaica and 

Amityville on southern Long Island, while the other occurred in the 

vicinity of nearby Asbury Park, New Jersey in 1927. Because of the 

spatial clustering exhibited by historical events and the correlation of 

these clusters with the coastal embayments, we have accepted that near 

future earthquakes in the Coastal Plain will occur according to a 

similar pattern. Since the Charleston earthquake occurred in a distant 

cluster, an earthquake in the Coastal Plain Province is not expected to 

result in an intensity at the Indian Point site that will exceed 

approximately intensity VI. Such a site intensity could result from
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the occurrence of an intensity VII earthquake at the Coastal Plain

Piedmont boundary, some 25 miles from the site. 0 

2.3 Earthquake-Tectonic Structure Correlations 

Studies of the relationships between earthquake occurrence and geologic 

structure is an important means of assessing the likelihood of movement 

of faults and, when this relationship is known, an accurate assessment 

of the seismic hazard at a site can usually be made. Unfortunately, 

historic earthquakes in the eastern United States have not been well 

enough located to permit detailed studies of earthquake-structure 

relationships. During the most recent 10 to 15 years we have reasonably 

accurate epicenter locations; however, depths at which movements occur 

remain poorly known. Some general observations can be made, however, 

from the geographic distribution and relative frequency of historic 

earthquakes and their relation to major regional structure.  

A series of faulted basins, extends from South Carolina to Nova Scotia.  

These Triassic basins contain sedimentary rocks of Triassic to Jurassic 

(190-136 m.y.) age (Cornet, et al., 1973) and can be considered a 

unifying geologic feature of the Piedmont and New England geologic 

provinces. They also underlie parts of the Coastal Plain. Because 

sedimentary rocks in these basins are little deformed and rest uncon

formably on the older rocks affected by the various Appalachian orogenies, 

6@



they provide terminal dates for major rock deformation in these two 

provinces.  

Igneous rocks of basaltic composition form flows, sills, and stocks 

within the basins. Basaltic dikes following normal faults and cutting 

across older structures are commonly found both within and outside the 

basins and crop out as far south as the Alabama Piedmont. These cross

cutting features serve to date the various faulting events. De Boer 

(1968) has suggested a northwestward displacement of volcanic activity 

in the Triassic basins during late Triassic to Jurassic (190-136 m.y.).  

This would indicate a progressive northeastward expansion of the broad 

geanticlinal arching of the Appalachians in early Mesozoic time (190 

m.y.), which may correspond to the early opening and development of the 

North Atlantic as described by LePichon and Fox (1971).  

Data concerning the border faults and some faults within the basins have 

been interpreted in several different ways. Bain (1932) first thought 

them to be thrust faults, and later to be wrench faults (Bain, 1957).  

Sanders (1963) also considered wrench faulting to be a possibility.  

However, most exposures of fault surfaces support the favored hypothesis 

mentioned by Eardley (1962) of normal faulting for major displacements 

along the border faults.
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With respect to the Indian Point site, two Triassic basins are of interest.  

The Newark Basin, the largest of these sedimentary basins, extends from 

its northernmost terminus near the site southwestward to Charlottesville, 

Virginia, about 300 miles away and is customarily divided into several 

sub-basins. In western New Jersey and eastern Pennsylvania the width of 

this basin reaches a maximum of about 30 miles. Strata of the basin dip 

northwest away from its southeastern margin and toward the bordering 

Ramapo fault system. The northwestern margin of the basin is thought to 

have formed against mountain fronts which resulted from movement along 

the en-echelon faults of this fault system.  

The Connecticut Basin to the north is very similar in dimensions and0 

structure to the Newark Basin, but the structural elements are reversed 

(beds dip eastward toward an eastern border fault). It has been pro

posed by Sanders (1963) that the Newark and Connecticut basins were 

connected during deposition; however, Klein (1969) presented evidence to 

the contrary-based on the volcanics and sediments of the basins.  

Several recent seismicity studies in the Eastern United States have 

suggested seismic zones transverse to the structural grain of the region.  

Bollinger (1973) has reviewed the seismicity of the southeastern United 

States. The spatial pattern of earthquakes together with the orienta

tion of major axes of their isoseismal areas causes him to postulate

01
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seismic trends both parallel (Southern Appalachian region) and trans

verse (central Virginia and South Carolina-Georgia) to the structural 

trend of the Piedmont.  

Geological support for a transverse earthquake trend in central Virginia 

was given in a paper by Dennison and Johnson (1971), in which they 

describe a zone of igneous intrusives that extends from Highland County, 

Virginia southeastward into the Piedmont. Rocks in this intrusive zone, 

which are progressively older from the northwest toward the southeast, 

range in age from Eocene (38 m.y.) to Precambrian (570 m.y.). They 

suggest that these intrusives represent a zone of weakness in the earth's 

crust. As such, it could act as a zone of stress concentration in the 

North American plate. However, detailed investigations needed to clearly 

determine whether or not the central Virginia seismic zone is structurally 

related to this transverse intrusive zone have not been made.  

Several lines of geological and geophysical evidence indicate the 

existence of a structural basis for the Boston-Ottawa Seismic Belt.  

Fletcher, et al. (1972) describe a zone of significant P-wave travel 

time anomalies relative to adjacent areas. This zone, which is co

incident with the seismic belt, indicates a local crustal or upper 

mantle structural or petrologic anomaly. Sbar and Sykes (1973) point 

out that the seismic belt is subparallel to and partly within the
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Ottawa-Bonnechere graben and that the Monteregian Hills and the White 

Mountain intrusives are contained within this belt as well. All three 0 
of these features are of Mesozoic or Tertiary age (Kay and Colbert, 

1965; Fairbairn, et al., 1963; Foland, et al., 1970). Diment, et al.  

(1972) hypothesize that the seismic belt may be located along an 

extension of the Kelvin seamount chain. LePichon and Fox (1971) suggest 

that this seamount chain formed along a zone of crustal weakness, which 

may have been a fracture zone during the early opening of the North 

Atlantic in the Jurassic and Cretaceous (136-65 m.y.). In fact, both 

the seismic belt and Kelvin seamounts are approximately on a small 

circle about the center of rotation that LePichon and Fox propose for 

plate movement during this period. ' 

In only one instance, the Newark Basin in New York and New Jersey, has 

it been suggested that instrumentally located earthquakes are associated 

with Triassic Basin faults (Page, et al., 1968; Davis, et al., 1974).  

These proposed microearthquake associations are given detailed con

sideration in subsection 3.2 below. Similar correlations have not been 

recognized elsewhere and no macroearthquake activity is known on these 

structures.  

The absence of definitive earthquake-structure correlations, together 

with the absence of geologically young movements on the Triassic Basin 0 
0
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faults, causes the staff to conclude that the Triassic Basin faults are 

not currently active sources of earthquakes.  

2.4 Summary 

The major structures of the Piedmont-New England tectonic province were 

formed in the mid to late Paleozoic Era (380-225 m.y.). They are 

dominantly large anticlinoria and synclinoria. Faulting is also 

regionally associated with these fold structures. The final episode of 

regional tectonism, which formed a series of faulted basins, occurred 

during the Triassic-Jurassic Periods (225-136 m.y.). Seismic activity 

is not known to be associated with specific tectonic structures. The 

two zones of most frequent earthquake activity, the Boston-Ottawa Seismic 

Belt and the Central Virginia Seismic Belt, may reflect instability 

along paleofracture zones. Even within these rather wide zones, however, 

no historic earthquakes have been associated with specific structures.  

No surface displacement has been observed in association with historical 

earthquakes in the Piedmont-New England tectonic province. With respect 

to seismicity, low orders of probability apply to the occurrence of 

earthquakes of maximum intensity VII anywhere in the Piedmont-New England 

tectonic province outside of the two above seismic belts.



3.0 The Ramapo Fault System 

3.1 Geologic Evidence for Age of Last Movement 

The Ramapo Fault as defined by Ratcliffe (1971) extends from Stony 

Point, New York, southwest to Peapack, New Jersey, a distance of about 

50 miles. The Ramapo Fracture System as defined by Ratcliffe (1971) 

includes the Ramapo Fault proper plus the distance from Tomkins Cove, 

New York, northeast through Canopus Hollow to about the latitude of 

Newburgh, New York, or an additional 20 miles. The Ramapo Fault proper 

lies then essentially along the northwestern margin of the Newark basin, 

while the Ramapo Fracture system extends into the area between the 

Reading and Manhattan Prongs. Ratcliffe (1970, 1971) indicated that 

differential movement and igneous activity appeared to have occurred 

here in pre-Triassic (225 m.y.) time, specifically in the late Pre

cambrian (570 m.y.) and early Paleozoic (380 m.y.). He also indicated 

that there is no direct evidence for Triassic (190 m.y.) or younger 

movement east of the Hudson River on the strands of the fault system 

that pass closest to the Indian Point Site. Southwest of the Hudson 

River it appeared to him that Triassic (190 m.y.) movements were rather 

limited along the northern trace of the Ramapo Fault and were confined 

to the previously formed Precambrian (570 m.y.) and Paleozoic (380 m.y.) 

areas of weakness. Ratcliffe (1971) believed the Ramapo Fault to be 

hinged at a point north of Tomkins Cove, New York, with an increasingly 

greater displacement to the southwest. This hinge hypothesis accounts 

for the different times of movement seen along the fracture system.



Direct field evidence for movements younger than Triassic (190 m.y.) 

along the Ramapo Fault has not been found to date. I 

Members of the AEC staff made an extensive field examination of the 

Ramapo Fault zone from Canopus Creek, New York, to Boonton, New Jersey.  

No evidence indicating that movement at or near the ground surface had 

occurred since Triassic time (190 m.y.) was observed in any of the 

examined areas. Within the meaning of item (1) 10 CFR 100, Appendix A, 

subsection Ill(g), the Ramapo Fault system is considered not capable.  

3.2 Seismic Activity 

The staff has also reviewed the studies in the seismological literature 

related to the Ramapo fault which Davis, et al. (1974) cited. An early 

study of earthquake activity in the vicinity of the Ramapo fault was 

conducted by Isacks and Oliver (1964). Their data base consisted of 

earthquakes with non-instrumentally determined epicenters reported by 

Heck and Eppley (1958), Smith (1962) and United States Earthquakes 

(1935-1960), instrumental epicenters reported by Leet (1938) and Linehan 

and Leet (1941), and microearthquake epicenters determined by the 

authors. These earthquakes occurred within a 300 kilometer radius of 

Ogdensburg, New Jersey.  

6I
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Geographically, the pattern of microearthquake epicenters found by 

Isacks and Oliver conforms to the broad northeast trending band defined 

by the previously reported macroearthquake epicenters. This band 

roughly follows the regional northeast-southwest structural grain.  

The Ramapo and nuterous other faults of ancient origin lie within it.  

In consideration of a hypothesis posed by Woollard (1958) that eastern 

United States earthquakes result from movement on old planes of weak

ness, Isacks and Oliver suggested that these epicenters may be assoc

iated with Triassic and older faulting. They also suggested that one 

microearthquake of Richter magnitude 2.0 originated on the Ramapo fault.  

In drawing upon this earlier work and two additional microquakes, Page, 

et al. (1968) suggested that, within the uncertainty of the data, four 

microearthquakes and seven macroearthquakes may have occurred on the 

Ramapo fault.  

Davis, et al. (1974) compiled a list of sixty-six earthquakes which have 

occurred within fifty miles of the Indian Point Site since 1768. Thirty

two of these events occurred within twenty miles of the Ramapo fault.  

These include the data of Page, et al. (1968) and consist of five 

instrumentally determined macroshocks, five microshocks, and twenty-two 

events which were not instrumentally located. Focal mechanism solutions 

and depth determinations were not available for any of the earthquakes 

considered in the above studies.



6 
Sbar, et al. (1970) investigated a microearthquake swarm which occurred 

at Lake Hopatcong, N. J., a man-made reservoir, in 1969. Lake Hopatcong 

is located in the New Jersey highlands about twelve miles northwest of 

the Ramapo fault. The earthquakes, all of magnitude less than about 

1.5, were well located and were evidently very shallow. A composite 

focal mechanism solution for the swarm indicates N 12°E normal faulting 

with a dip of 600 to the southeast. Although no surface faults have 

been mapped at the reservoir, there is a known fault, five miles to the 

northeast. If extended southwest along its strike, this fault inter

sects the location of the microearthquake swarm. Moreover, such an 

extension would be compatible with the trend of the fault indicated by 

the focal mechanism solution. Davis, et al. suggested that this focal 

mechanism solution could be interpreted as indicating a regional stress 

condition which could cause movement on the Ramapo fault.  

The staff has considered these studies in the context of subparagraph 

ll1(g)(2) of Appendix A to 10 CFR Part 100. Microearthquakes have 

become increasingly valuable for seismo-tectonic studies with the 

development of high gain, high frequency seismographs. While many such 

studies have been reported in the literature, a general relationship 

between microearthquake activity and the occurrence of larger earth

quakes significant to engineering design has not yet been established.  

Furthermore, it is not certain how microearthquake observations should 

Furthrmore



be interpreted relative to tectonic processes. It has been verified by 

many observations that tectonic structures which generate macroearth

quake activity also generate microearthquake activity. Indeed, many 

characteristics of the observed micro-activity are similar to those of 

the macro-activity. However, the converse has not been shown to be true 

and would almost certainly not hold for microearthquake activity at the 

lower energy levels presently observable. Thus the degree of seismic 

risk implied by microearthquake data obtained in a given study must be 

interpreted largely in terms of those specific data. Accordingly, 

subparagraph III(g)(2) does not recognize microearthquake activity as 

evidence that a fault is to be considered capable.  

The macroearthquakes of the above studies have been located by using 

either non-instrumental or limited instrumental data. Consequently, the 

uncertainty of location of these events is typically greater than 10 

miles. In fact, Smith (1966) estimates that the location uncertainty of 

one of the better recorded macroshocks, the September 3, 1951 Rockland 

County, NY, event of intensity V, is of the order of 15 miles. More

over, no depths or focal mechanisms have been determined. In view of 

the above, the density of mapped surface faults in the region of in

terest and the sparse earthquake data sample, the staff feels that a 

direct relationship between macroearthquakes and the Ramapo fault has 

not been demonstrated as required by subparagraph III(g)(2).
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On the basis of the above considerations, we have concluded that the 

Ramapo fault is not capable as defined in subparagraph III(g)(2) of 

Appendix A to 10 CFR Part 100.  

3.3 Structural Relationship to Capable Faults 

The staff has also considered possible structurai relationship between 

the Ramapo fault system and capable faults which would imply that faults 

of the Ramapo system are also capable according to subparagraph lll(g)(3) 

of Appendix A to 10 CFR Part 100. In this context, the staff has found 

that no fault in the Piedmont or New England provinces is reported in 

the literature to have experienced movement either at or near the ground 

surface during the past 500,000 years. In fact, according to the weight 

of evidence in the literature, the last significant age of tectonism 

occurred during the Mesozoic (more than 65 m.y. ago and probably more 

than 136 m.y. ago). Moreover, there are no correlations of well 

determined macroearthquakes with any faults that are structurally 

related to the Ramapo fault system. The staff has, therefore, concluded 

that the faults of the Ramapo system have no structural relationship 

with other capable faults which would imply that they, too, are capable 

under subparagraph lll(g)(3).  

3.4 Summary 

There is no evidence of movement of faults of the Ramapo system, at or 

near the ground surface, during the past 500,000 years. In fact, the 0
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weight of the geologic evidence indicates that no such movements have 

occurred since Jurassic (136 m.y.) at the latest and east of the Hudson 

River, possibly not since the Paleozoic (225 m.y.). No macroearthquake 

activity can be demonstrated to have a direct relation with the'Ramapo 

fault system and there is no evidence of any capable faults structurally 

related to the Ramapo fault system. Accordingly, the staff has con

cluded that the faults of the Ramapo system are not capable in the 

meaning of subparagraph IIl(g) of Appendix A to 10 CFR Part 100.



4.0 Safe Shutdown Earthquake (SSE) 

4.1 Maximum Earthquake 

The SSE at the Indian Point Site is based on the following findings of 

our review of the geology and seismicity of the region according to the 

requirements of Appendix A to 10 CFR Part 100: 

1. There are no capable faults in the vicinity of the site.  

2. The major earthquakes in the Atlantic Coastal Plain have occurred 

within geographic clusters which correlate with the Southeast 

Georgia and Salisbury embayments. Near future earthquakes will 

follow the pattern that has shown stability for more than 200 years 

of historical record.  

3. The maximum earthquake in the Piedmont-New England tectonic prov

ince will have a maximum intensity of VII and will affect the site 

with that intensity.  

The first of the above implies that the Safe Shutdown Earthquake inten

sity can be appropriately determined by subsections V(a)(1)(ii)-(iii) of 

Appendix A to 10 CFR Part 100. The second results in a site intensity 

no greater than VI in consequence of a postulated occurrence no closer 

than 25 miles to the site of an earthquake similar to the 1884 New York 

earthquake which had a maximum intensity of VII on Long Island. The 

third results in a site intensity of VII in consequence of a postulated 

random occurrence of an earthquake similar to the 1871 Wilmington, 

Delaware earthquake of maximum intensity.VII. Accordingly, we consider
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a Safe Shutdown Earthquake intensity of VII to be an adequately con

servative representation of the seismicity of the region. The SSE isq 

specified in terms of an acceleration which serves as a value for the 

high frequency asymptote of the response spectrum representing hori

zontal motion at the foundations of Category I structures and for which 

those structures are designed.  

With respect to determination of thp SSE acceleration, Davis, et al.  

(1974) point out the necessity of considering the fact that (1) high 

peak accelerations have recently been recorded in the source regions of 

relatively low magnitude earthquakes, (2) a study by Nuttli (1973) shows 

that attenuation of seismic waves in the eastern United States may be as 

low as 1/10 that in western United States, and (3) the only strong 

motion record which exists for an earthquake in the eastern part of the 

nation, the Blue Mountain Lake (New York) record of August 3, 1973, 

exhibits a rich high frequency content.  

Consideration of these points has been implicit in the staff's review.  

Davis, et al. cite several examples of high accelerations which have 

been recorded during low magnitude earthquakes. These high acceler

ations were recorded near the earthquake source (i.e., in the near 

field) where amplitudes of higher frequency vibrations had not been 

attenuated.0



Such recordings are consistent with a now widely accepted model of the 

earthquake source mechanism which predicts accelerations in the near 

field to be proportional to the effective stress (Brune, 1970). Accord

ingly, high accelerations at high frequency are to be expected in the 

near field of earthquakes and would be observed in recordings like that 

obtained at Blue Mountain Lake. Moreover, seismic waves of high fre

quency are subject to local amplification by topographic features of 

relatively small dimension (Davis and West, 1973). The effect of local 

amplification on the Blue Mountain Lake recording is uncertain,-although 

it is not believed to have been significant.  

With increasing distance from the earthquake source, the high frequency 

amplitudes of seismic waves are reduced by rapid attenuation as well as 

by several wave optical effects attributable to the finite dimensions of 

the source (Brune, 1970). The reference acceleration for seismic design 

is considered to be the far field acceleration of sustained duration.  

The absence of capable faults in the vicinity of the Indian Point site 

means that there is no geologic reason to consider that structures there 

are unusually subjected to near field accelerations. Moreover, the fact 

that the units are founded on high density bedrock rather than over

burden of low density and seismic velocity means that wave amplification 

need not be considered. Accordingly, the staff considers far field 

acceleration data to be appropriate in determining the SSE acceleration.



The staff has accepted that attenuation of seismic waves in the eastern 

United States is lower than that in the west. It has also recognized6 

that eastern earthquakes of a given magnitude generally result in damage 

over a greater distance from the epicenter than do similar shocks in the 

west. Accordingly, were the staff to base its determination of the SSE 

acceleration on the magnitude and location of-the causitive earthquake, 

it would be necessary to give explicit consideration to the effects of 

attenuation; however, because the staff has instead based its evaluation 

on intensity at the site, no such consideration is needed.  

Intensity is a site specific measure-of degree of damage, independent of 

geographic location, so that it implicitly accounts for attenuation 

effects. Similarly, by virtue of its site specific nature and its 

dependence on degree of damage alone, empirical relationships between 

intensity and acceleration are independent of the geographic source of 

the data used in establishing those relationships. Thus, the staff 

considers far field intensity versus acceleration correlations, based on 

western United States data, to be appropriate for determining SSE 

accelerations anywhere in the United States.  

Accordingly, the staff considers a value of 0.15g, which is consistent 

with available bedrock acceleration (Coulter, Waldren and Devine; 1973) 

an adequately conservative value for the high frequency asymptote of the.  

design response spectrum for the Indian Point Units 2 and 3.



4.2 Summary 

A maximum site intensity of VII is in accord with the interpretation of 

the geology and seismicity as required by Appendix A to 10 CFR Part 100 

and is a conservative Safe Shutdown Earthquake intensity. We do not 

consider the low attenuation of seismic energy observed in the eastern 

United States to be an indication that western United States earthquake 

intensity-acceleration data is inappropriate for the eastern United 

States. The staff, therefore, concludes that an SSE using a value of 

0.15g as the high frequency asymptote of the design response spectra, is 

adequately conservative for Indian Point Units 2 and 3.
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FINANCIAL QUALIFICATIONS 

CONSOLIDATED EDISON COMPIANY OF NEW YORK, INC. - INDIAN POINT NO. 1, 2, AND 3 

I. Financial Qualifications Summary 

The Atomic Energy Commission's regulations regarding financial data 

and information required to establish financial qualifications for 

applicants for operating licenses are Paragraph 50.33(f) of 10 CFR 

Part 50 and Appendix C to 10 CFR Part 50. I have reviewed the 

financial information presented in the application, the amendments 

thereto and the amended and substituted application regarding 

financial qualifications. I have also reviewed additional informa

tion bearing on the financial capabilities of Consolidated Edison.  

This information includes newspaper articles (New York Times, Wall 

Street Journal, and Washington Star News), Moody's Weekly Reports, 

and infonaation subiitted to l"ie AtoiLic Energy Cununis~ioi by 

Consolidated Edison, including quarterly financial reports, the most 

recent prospectus and recent estimates of operating expenses for 

Indian Point No. 3.  

In addition to the printed information, I have also discussed the 

financial condition of the applicant with the applicant's Chief 

Financial Officer.  

Based on this review, I have concluded that Consolidated Edison 

Company of New York, Inc. possesses or can obtain the necessary 

funds to meet the requirements of 10 CFR 50.33(f) to complete and 

operate Indian Point Nuclear Generating Unit No. 3, and, if necessary,
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permanently shutdown the facility and maintain it in a safe shutdown 

condition and to operate Indian Point No. 1 and Indian Point No. 2, 

and, if necessary, permanently shutdown these facilities and maintain 

them in a safe shutdown condition.  

II. Capital Costs and Expenses 

A. Plant Completion 

At September 30, 1974, approximately $201 million had been spent 

on Indian Point No. 3 with estimated expenditures of approximately 

$210 million remaining. Of the $210 million, approximately $107 

million was paid on November 1, 1974 leaving approximately $110 

million of expenditures to complete the plant. Funds are expected 

to be provided from internal, cash, additional hnk hrn-r0Win' 

under the $425 million line of credit and from funds 

from the sale of Astoria No. 6.  

B. Operating Expenses - Nuclea r Units 

The attached schedule shows that Consolidated Edison for the 

first nine months of 1974 operated Indian Point 1 and 2 such that 

revenues from the sale of power generated exceeded direct and 

allocated expenses. Although Unit 1 will be shutdoiwn for an 

estimated two-year period for major modifications including 

installment of an emergYency core cooling system, there is no 

reason to believe Unit 1 and 2 will not continue to operate in 

the future such that revenues associated with power generated

- 2 -
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exceed expenses. Both Indian Point 1 and 2 are in Consolidated 

Edison's rate base and the company is allowed to earn a return on 

these facilities. Since scheduled and nonscheduled downtime of 

generating plants is one of the basis for a reserve margin, a 

maintenance and repair shutdown of Indian Point No. 1 is some

thing already allowed for to some extent in the electric rates 

charged by Consolidated Edison. Table I which follows, provides 

the estimated annual operating costs for operating Indian Point 

No. 3 for the first five years. The average operating cost for 

the five years is projected to be 1 4.57 mills per KWVH.

- 3 -
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Table I 

INDIAN POINT NO. 3 ESTIMATED OPERATING COSTS

Plant* Fuel* 
Year Factor Expense

1975 

1976 

1977 

1978 

1979

45.0% 

67.8 

67.1 

66.6 

66.6

$12,400 

17,000 

16,600 

17,300 

17,000

Operating &* 
Maintenance

$1,900 

3,960 

4,360 

4,790 

5,2 0

Other (1)* 
Costs

$55,600 

55,600 

55,600 

55,600 

55,600

Mills 
Total* Per 
Costs KWH (2) (3)

$69,900 

76,560 

76,560 

77,690 

77,870

18.38 

13.36 

13.56 

13.80 

13.83

*Source: Consolidated Edison Company 

(1) Includes capital costs, taxes, depreciation and insurance costs.  

Represents 13.9% of $400 million.  

(2) Based on 965 Me plant for 1975-1979.  

(3) 1973 revenue per KWH was 42.71 mills.

0 
0

0
-4 -
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monitoring of radioactivity in the vicinity of the facility will 

be performed.  

The applicant estimates the annual cost of such a program, in 

1973 dollars and using 1973 technology, to be approximately 

$300,000.  

D. Extraordinary Expenses 

In addition to the estimated operating expenses previously dis

cussed, Consolidated Edison may have additional capital expendi

•tures and annual operating expenses as outlined below.  

In October 1973, the AEC staff issued a Draft Environmental State

ment relating to Indian Point No. 3 which reccmmends operation 

with its presently planned cooling system be permitted until 

May 1, 1978 and thereafter, a closed-cycle cooling system be 

required. Consolidated Edison estimates that the cost of 

installing such a system for Indian Point No. 3 would at least 

equal the cost estimated for Indian Point No. 2. The AEC has 

not yet issued a Final Environmental Statement on Indian Point 

No. 3.  

Consolidated Edis6n estimates-that the capital cost of installing 

a closed-cycle cooling system for Indian Point No. 2 in 1978 

would be $84,000,000 and that a closed-cycle cooling system, 

together with associated costs, would cost more than $35,000,000 

per year (including amortization of capital costs) over the life
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C. Shutdown Expenses - Indian Point 3* 

The applicant estimates that decommissioning of Indian Point No.  

3 will require nine months to complete, and will cost approximately 

$3,000,000 in 1973 dollars, based on 1973 technology. The precise 

nature of the shutdown process is difficult to determine at present, 

in view of the likelihood of regulatory and technological changes 

in the coming years. However, the process will probably involve 

removal of all spent fuel from the facility and shipment offsite; 

decontamination of the facility through appropriate chemical 

cleaning and flushing; treatment and disposal of any contaminated 

water; disposal of resins, filters, and miscellaneous radioactive 

materials; qealing of the containment and adji.stments to ala-n 

systems in anticipation of post-shutdown security monitoring; 

and completion of a final post-shutdown radiation check. During 

these procedures, security forces at the facility will be main

tained at or near fuel operational levels because Indian Point 

1 and 2 are assumed to be operating.  

Following the shutdown process, the applicant will conduct, in 

perpetuity, if necessary, a security and radiological monitoring 

program. This will involve a round-the-clock guard to insure 

against intruders. An alarm system, telephone communications, 

locked doors and windows, a lighting system, and a perimneter 

fence will be maintained for this purpose. In addition, periodic

*Assumes Idian Point 1 and 2 continue to operate.
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of this unit as compared to the cost of the unit without such a 

system.  

Consolidated Edison appealed the imposition of this condition for 

Indian Point No. 2 to the Atomic Safety and Licensing Appeal Board.  

The applicant urged that the May 1, 1978 date be deferred until 

September 1, 1981 to allow it to complete long-term environmental 

studies now in progress as to the effect of operation of the unit 

on the environment of the.Hudson River and that a closed-cycle 

cooling system not be required if such studies indicate that such 

a system is not necessary or desirable. In April 1974, the Atomic 

Safety and Licensing Appeal Board ruled that once through cooling 

must be terminated by May 1, 1979 rather than May 1, 1978.  

In addition to the cooling system-expenses, additional expenses 

may be required to meet EPA water requirements. To implement the 

1972 amendments to the Federal Water Pollution Control Act, the 

Federal Environmental Protection Agency (EPA) and the New York 

State Department of Environmental Conservation have each proposed 

amendments to the New York State water quality standards. The 

EPA was also required by the 1972 amendments to publish effluent 

limitation guidelines for, among other things, steam electric 

plants. A consulting firm retained by the EPA submitted to the 

EPA draft guidelines for such limitations. Consolidated Edison 

estimated that compliance with certain of such proposed water 

quality standards and effluent limitations, if adopted as proposed,

- 7 -
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0 
could have required the applicant to make capital outlays of 

more than $850,000,000 and to incur additional annual expenses 

of approximately $170,000,000. On October 8, 1974, the EPA 

published final guidelines for such limitations. The applicant 

has not yet completed its analysis of the cost of compliance 

with the guidelines set forth by the EPA.  

Section 402 of the Federal Water Pollution Control Act requires 

Consolidated Edison to obtain a discharge permit from the EPA for 

each of its existing plants prior to December 31, 1974 and for 

each new plant thereafter prior to commencement of operations.  

such plants may not be operated after December 31, 1974 without 

such permits. The applicant has applied for these permits and 

received a draft 402 permit in June 1974. The EPA has required 

cooling towers for Indian Point Unit 1 by 1983 and Unit 2 by 

July 1978. The conflict between this data and the Atomic Safety 

and Licensing Appeal Board date has yet to be resolved.  

The amount and timing of the capital and operating costs referred 

to in this section are dependent upon the actions taken or to be 

taken by agencies, etc., the timing and effect of which cannot 

be f6recasted with tertdinty at this time. There is no reason 

apparent at this time that would prevent Consolidated Edison from 

recovering these costs through appropriate rate action. The 

length of time involved for these capital expenditures should

0

-8 -
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allow Consolidated Edison to raise the necessary funds as part 

of its normal financing program.  

III. Proceeds and Revenues 

A. Sale of Plants 

The Power Authority of the State of New York (PASNY) was 

authorized by the New York legislature to purchase two plants, 

Astoria No. 6 and Indian Point.No. 3 from Consolidated Edison, 

at Consolidated Edison's request. PASNY has received a favorable 

IRS ruling on the purchase of both plants and is proceeding to 

purchase both plants, completing the purchase of Astoria No. 6 in 

December, 1974. The expected sales price is approximately $212 

million. It is anticipated that upon the completion of this 

transaction, that PASNY will proceed with the purchase of Indian 

Point No. 3 in the spring of 1975 at a price of approximately 

$350 million. Consolidated Edison expects no legal or financial 

restrictions to prevent these sales and has adequate unmortgaged 

or unbonded property to substitute for that part of these plants 

which are already covered. There is no information available at 

this time as to whether the sale of either plant will result in 

an extraordinary gain or loss to Consolidated Edison. Any gain 

or loss would be expected to be small. An independent auditing 

firm, acting for PASNY, has prepared reports on the investments 

in the plants and the auditors reported figures close to

- 9 -
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Consolidated Edison's. There is no reason to believe that the 

sale of the plants will not be completed in a timely manner.  

B. Estimated Revenues 

Revenues to cover expenses of Indian Point Units 1, 2, and 3 will 

come from systemnwide sales of electrical output. Consolidated 

Edison is subject to the jurisdiction of the New York Public 

Service Commission (NYPSC) which regulates its electric rates 

and issuance of its securities.  

Indian Point 1 and 2 have been included in Consolidated Edison's 

rate base, however, Indian Point 3 has not been included. In 

its most recent rate order, the N YSC stated it had not included 

Indian Point 3 in Consolidated Edison's rate base since Consolidated 

Edison planned to sell the plant to PASNY. It is reasonable to 

assume that should the plant not be sold, that Consolidated 

Edison would request NYPSC to include it in the rate base and that 

the NYPSC would allow recovery of expenses and costs of Indian 

Point No. 3 and allow Consolidated Edison to earn a return on 

this investment.  

The applicant has projected sales of electrical power by year 

from Indian Point No. 3. I have projected the revenue based on 

the average sales price of 4.27 cents/Kllhour which is what was 

actually experienced in 1973 and does not include the recent rate 

increase. This estimated revenue is the final retail rate for

- If -
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power sold and assumes there are no additional losses of power 

from the plant to the customer. This revenue must be sufficient 

not only to cover generating costs but also the associated 

transmission and distribution costs. Table II below depicts 

this and compares it to the total annual operating and capital 

costs.  

Table II 

Indian Point No. 3 Estimated Revenues and Expenses* 

Energy Estimated Estimated 

Year Mhr Annual Revenue Plant Costs 

1975 6,187,000 $264,184,900 $69,900,000 

1976 6,.432,000 $274,646,400 $76,560,000 

1977 5,946,000 $253,894,200 $76,560,000 

1978 5,946,000 $253,894,200 $77,690,000 

1979 5,946,000 $253,894,200 $77,870,000 

*Revenues are calculated as explained in the preceeding paragraph 

and expenses uere provided by the applicant.  

The relationship between estimated plant costs compared to esti

mated revenues for Indian Point No. 3 is similar to what has 

already been experienced on Indian Point No. 1 and 2. However, 

this unit is an integrated unit in-the entire Consolidated Edison 

system and cash revenues come only from sales to consumers and 

this unit also incurs a portion of allocated costs from the rest
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of the system. Funds to cover expenses associated with a shut

down are expected to come first from funds generated from other 0 
continued operations and second, if necessary, from the equity 

portions of funds obtained through the sale of assets. The 

applicant's retained earnings totaled $704 million at the end 

of the 3rd Quarter of 1974. With the benefit of future operating 

revenues, retained earnings are expected to be considerably 

greater at the time of permanent shutdown. At present, there 

are no plans to designate a specific fund to cover decommissioning 

costs, nor does applicant anticipate the need to seek funds from 

external sources in connection with permanently shutting down the 

facility.  

Consolidated Edison has sought higher electric rates several 

times over the last few years. Table III which follows sets 

forth increases in electric rates which became effective during 

the years 1968 - 1973. This table does not include the most 

recent rate increase.  

In late 1973, Consolidated Edison filed an electric rate increase 

for some $423 million. A temporary increa,se of approximap.ey.  

$175 million was granted in February, 1974. The final rate order, 

issued Novemnber 12, 1974 granted an increase in rates of $164 

million annually in addition to the temporary increase granted in 6 
February, 1974. The total rate increase which was granted is
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approximately $339 million compared with the request which was 

approximately $423 million. The rate order stated that the com

pany should be given the opportunity to earn 13.5% on its equity.  

The 13.5% return on equity allowed by the New York PublicService 

Commission is higher than previously allowed Consolidated Edison.  

This plus an additional allowance of .2% for attrition which was 

allowed by the Commission are expected to result in achievement 

of a higher return on equity by Consolidated Edison.

- 13 -
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Table III 

Consolidated Edison Electric Rate Increases

Effective Date Estimated Increase in Annual Revenues* 

September 8, 1970 ....... .$90,000,000(l) 
October 1, 1970 .......... $11,700,000(2) 
June 15, 1971 .......... .$ 4,400,000(3) 

$55,000,000 (1) 
April 14, 1972 ............ $39,600,000(l) (4) 
January 10, 1973 ........... $95,300,000(l) 
September 22, 1973 ......... $69,200,000(l) (5) (6) 

NOTES: *In each case estimated at time of grant on basis of test period 

employed. Does not reflect collections under fuel riders.  

(1) Including amounts designed to cover a major portion of 

related revenue taxes.  

(2) Granted to cover certain increases in local and state tax 

rates and in water rates.  

(3) Granted to cover certnin increases in the rates of reveniie 

taxes.  

(4) Amount by which the permanent rate increase exceeded the 

temporary increase which went into effect on June 15, 1971.  

(5) Amount by which the permanent rate increase exceeded the 

temporary increase which went into effect on January 10, 

1973 for this class of service.  

(6) In addition, under Consolidated Edison's electric service 

contractwith the City of New York and by virtue of the 

Commission's finding that revenues under that contract were 

deficient, Consolidated Edison estimates that over the life 

of the contract it will be entitled to approximately an 

additional $6,500,000 in revenues from the City. The City's 

position is that the deficiency should amount to about 

$750,000.

0 

0 
0
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The City of New- York requested rehearing with respect to the 

Commission's funding as to the revenue deficiency under Consoli

dated Edison's contract with the City. The Urban Development 

Corporation requested rehearing with respect to the Commission's 

decision as it concerned rates authorized for electric space 

heating in Urban Development Corporation sponsored housing 

developments. Consolidated Edison requested rehearing with 

respect to the Commission's modification of its fuel adjustment 

clause which excluded purchased power (with the exception of 

economy purchases) from the determination of fuel adjustment 

recoveries and with respect to the amount of the Commission's 

adjustment to the basic cost of fuel to offset the loss of 

revenues resulting from the adoption of the modified fuel clause.  

By order issued November 9, 1973, the Commission denied the 

petitions for rehearing of the City of New York and the Urban 

Development Corporation. By order-on rehearing issued January 14, 

1974, the Commission denied Consolidated Edison's request for 

reconsideration. The Commission on January 7, 1974, permitted 

Consolidated Edison to include most of its power purchases in the 

determination of its fuel adjustment recoveries.  

In granting the September '22, 1973 rate increase, the Commission 

ordered Consolidated Edison to make refunds to certain customers
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in instances in which the temporary rates allowed were higher than 

the permanent rates authorized. The amount of such refunds, 

approximately $2,947,000, including interest, was reflected in 

Consolidated Edison's income statement for the year.1973.  

In mid-December, 1974, Consolidated Edison announced that they 

planned to file a request for higher electric rates probably in 

the spring of 1975.  

IV. Applicants Financial Status 

A. History 

The attached schedules provide Consolidated Edison's Income State

ments for the 9 and 12 months ending September 30, 1974 and 

Balance Sheet for the 12 months ending September 30, 1974 and 

Changes in Financial Position for the nine months ending 1974.  

Indian Point No. 3's completed cost represents 6% of the total 

utility plant at September 30, 1974 and its estimated operating 

and capital costs represents approximately 5% of the revenues for 

the most recent 12 month period.  

Consolidated Edison is one of the Largest electric utilities in 

the country in terms of assets, although its profitability has 

not been as large as others relative to its size primarily due 

to th e service areas with its restrictions and limitations.0

- 16 -
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B. Recent Events 

Consolidated Edison's financial position over the past several 

months has received National press coverage. Short term financial 

difficulties were deepened by Consolidated Edison's announcement 

in April, 1974 of an omission of a dividend on its conmon stock.  

Because the widespread publicity, the psychological effect on the 

market of recent financial events and the conditions which caused 

the various actions and events at Consolidated Edison affect 

financing capabilities, a thorough review of the current financial 

condition of Consolidated Edison is necessary. Although they must 

b6 considered, spot conditions are not a proper single basis for 

a finding on the long term financial qualifications of Consolidated 

Edison.  

Consolidated Edison's 1973 Annual Report gave indications of 

possible cash problems in 1974. Accounts receivable at 

December 31, 1973 were up considerably over the previous year 

and higher fuel costs had already produced a sizable deferred 

fuelcost. Also at year end 1973, Consolidated Edison had filed 

for a-voryT laige 'rate increase including an. ad-jstment due to 

lower electric sales during the energy crises.  

In March 1974, Consolidated Edison, in its prospectus, reported 

in more detail than previously made public, the causes and effects 

of the energy crises on its cash and current asset position. T'hey
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also explained that outages at the two operating Indian Point 

Plants caused higher than normal purchases of power from other 

utilities.  

In April 1974, Consolidated Edison announced the omission of its 

second quarter dividend due to a "severe cash shortage and a 

persistent decline in sales." This move by Consolidated Edison 

was primarily a cash conservation move. Earnings for the first 

quarter of 1974 were $29,553,623 or $.48 per share. In order to 

improve its cash position, Consolidated Edison proposed that the 

Power Authority of the State of New York purchase both Indian 

Point No. 3 and Astoria No. 6.  

By April 1974, developments which occurred earlier in 1974, were 

already having a positive impact on the financial position of 

Consolidated Edison. The New York Public Service Commission had 

approved more rapid billing of higher fuels costs and deferment 

for expense purposes of unbilled fuel costs. Also, the New York 

Public Service Commission granted an interim rate increase of $174 

million.  

By July 1974, Consolidated Edison had resumed a quarterly dividend 

at approximately 450 of the amount paid prior to the dividend 

omission. Also, by then, fuel costs had leveled off somewhat, 

Indian Point 2 was back in operation thereby reducing purchase 0

- IR
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power requirements, the decline in sales leveled off and a special 

collection task force had reduced accounts receivable from 

customers. All these items point toward a return to a more normal 

financial condition. However, in order to raise cash to reduce 

borrowings which existed earlier in the year and to restore cash 

working capital used up by the higher dollar values of fuel 

inventory and deferred fuel costs, Consolidated Edison has continued 

with its plan to sell Astoria No. 6 and Indian Point No. 3. In 

the interim, Consolidated Edison arranged to increase its bank 

lines of credit to $425 million in order to obtain funds for working 

capital until the plants are sold.  

For the nine months ending September 30, 1914, net income available 

for common shareholders was approximately $139 million compared to 

approximately $124 million for the comparable period a year earlier.  

This is a significant improvement particularly since electric, gas 

and steam sales in K1hrs, cubic feet and pounds were all lower for 

the current 9 months' period compared to the similar period a year 

ago.  

.Iso;. the same. of :internal cash...generati.on and...the, equity. portion 

of the allowance for funds used during construction, according to 

financial statements of the applicant totaled approximately $309 

million for the 9 months ended September 30, 1974 compared with 

$247 million for the comparable period a year earlier. Allowance 

for funds used during construction has remained about the same

-19 -
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level in 1974 compared to 1973 and for the 12 months ending 

September 30, 1974 represented only 30.4% of net income.  

Financial results measured in terms of cash flow and earnings are 

expected to continue their improvement throughout the remainder 

of 1974 and in 1975 particularly due to the approval of higher 

electric rates in November, 1974. These higher rates should 

increase revenues by approximately $168 million annually over the 

interim rates previously implemented.  

Receivables, which had been reduced during the second quarter, 

were held at about that same level through the third quarter.  

Due to a levclirg off In th, price of oil, foSSil f.. in...t...

costs leveled off and there was no change in working capital 

required to carry these inventories.  

I have reviewed the historical financial information of Consolidated 

Edison including the income statements, balance sheets, changes 

in financial position and various financial ratios including, but 

not limited, to the debt-equity ratio, the ratio of current 

assets to current liabilities, the coverage figures. the dividend 

payout ratio, and return on equity. I have concluded that the 

current financial condition of Consolidated Edison is unusual and 

is the result, in part, of a unique set of conditions. Consolidated 

Edison's historical financial position was reasonably sound, and 
0

- ?N -
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it should return closer to its historical financial position over 

the near term future.  

C. Management 

The financial position of a firm is in part attributable to its 

management. Consolidated Edison's Management has been repeatedly 

sought rate relief and other regulatory changes in order to obtain 

the necessary funds to provide reasonable services and to provide 

a reasonable return for investors. They have considerable 

experience with regulatory agencies in New York and with external 

restraints, such as environmental restraints, and their financial 

strength in the future will depend on continued efforts on their 

part to seek satisfactory resolution of rates, approval of 

generating stations and any other approvals necessary in order to 

maintain service.  

D. Regulatory Climate 

Revenues which are high enough to cover expenses and to allow for 

a reasonable return to the investors are primarily dependent on 

satisfactory rate relief. The New York State Public Service 

Commission is responsible, fr -establishing rates that are "just

and reasonable". The Commission has granted Consolidated Edison 

higher rates in the past, based on justifiable needs and requests 

and there is no reason to believe the Commission will not 

continue in this regard.

- 21
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E. Financing Capability 

The continued financial strength of Consolidated Edison depends 

in part on their capability to obtain external funds. External 

funds are required for the capital expenditures budget but it 

should be noted that external funds are not for operating purposes 

and that most of the construction is complete on Indian Point No.  

3. However, financial strength does have a bearing on the long 

term growth and operations so it must be considered.  

Due to larger construction expenditures, higher interest rates 

and a lag in obtaining approval of higher customer rates, coverage 

of interest expense has declined over the past few year for 

Consolidated Edison. T is has had two eff.cts - the be-- 6 
ratings of Consolidated Edision have been suspended by Moodyts 

and lowered to BB by Standard and Poors, and (2) the lower 

coverage has restricted the amount of new bond financing avail

able to Consolidated Edison. At June 30, 1974, Consolidated 

Edison had the capability to sell approximately $200 million of 

new bonds. Although neither rating agency has changed its rating 

as of this date, the rate increase and the pending plant sales 

are expected to result in an upward revision of these ratings.  

In order to obtain interim funds prior to any external financing 

and completion of the sale of the two power plants, Consolidated 

Edison, as previously stated, has increased it bank lines of 

credit to a level of $425 million. However, Consolidated Edison
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is expected to repay loans under this line of credit from proceeds 

from the sale of the two plants. Also, Consolidated Edison is 

expected to sell bonds during the first half of-1975.  

V. Suma and Conclusions 

In suimmary 

(1) Consolidated Edison is recovering from a working capital shortage 

and further improvement is expected. It has achieved a higher 

level of earnings and cash flow for the 9 months ending 

September 30, 1974 than in the previous comparable period.  

(2) The New York State Public Service Commission, subsequent to a 

Consolidated Edison request, has allowed higher electric rates 

which is expected to further imnprove the financial condition of 

Cons olidated Edison.  

(3) The sale of one or both power plants (Astoria No. 6 - Indian 

Point No. 3) will further improve Consolidated Edison's 

financial condition.  

(4) Potential capital requirements for cooling towers and any 

potential EPA water control standards are not significant in 

comparison to estimated capital expenditures and also because 

of uncertain time constraints should not be considered at this 

time, and 

(5) if, and when, Consolidated Edison requests Indian Point No. 3 

be included in its rate base, there is no reason to believe that 

the New. York State Public Service Commnission would not approve
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such request.  

Therefore, I conclude that Consolidated Edison Company of New York, Inc.  

possesses or has reasonable assurance it can obtain the necessary funds 

to meet the requirements of 10 CFR 50.33(f) to complete and operate 

Indian Point No. 3 and, if necessary, to permanently shutdown the facility 

and maintain it in a safe shutdown condition and to operate Indian Point 

Nos. 1 and 2 and, if necessary, to permanently shutdown these facilities 

and maintain them in a safe shutdown condition.  

I 
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CONSOLIDATED EDISON COM4PANY OF NEW YORK, INC.  
SELECTED FINANCIAL RATIOS

Long-term debt 
Utility plant (net) 

Ratio -debt to fixed plant 

Utility plant (net) 
Capitalization 

Ratio of net plant to capitalization

Stockholders' equity 
Total assets 
Proprietary ratio 

Earnings available to common equity 
Common equity 
Rate of earnings on common equity 

Net income 
Stockholders' equity 
Rate of earnings on stockholders' equity 

Net income before interest 
Liabilities and capital 
Rate of earnings on total investment 

Net income before interest 
Interest on long-term debt 

No. of times long-term interest earned 

Net income 
Operating Revenues 

Net income ratio 

Total utility operating expenses 
Total utility operating revenues 
Operating ratio

Utility plant (gross) 
Utility operating revenues 

Ratio of plant investment to revenues

12 mos.  
ended Sept.  
30, 1974 

$3,034.4 
5,707.4 

.53 

5,707.4 
5,793.8 

.99

2,759.4 
6,395.1 

.43 

152.0 
2,008. 5 

7.6 

196.3 
2,759.4 

7.11 

380.9 
6,395.1 

6.0 

N.A.  

196.3 
2,258.3 

.08 

1,924.5 
2,258.3 

.85 

6,945.0 
2,258.3 

3.07

(dollars in millions) 
Calendar Year Ended December 31

1973 

$2,843.0 
5,404.7 

.53 

5,404.7 
5,503.4 

.98 

2,660.4 
5,968.2 

.45 

163.4 
1,909.5 

8.6 

181.6 
2,660.4 

6.8 

338.1 
5,968.2 

5.7 

338.1 
155.1 

2.18 

181.6 
1,736.2 

.10 

1,451.3 
1,736.2 

.84 

6, 561.1 
1,736.2 

3.78

1972 

$2,543.1 
4,840.6 

.53 

4,840.6 
4,999.3 

.97 

2,456.2 
5,262.0 

.47 

108.4 
1,705.2 

6.4 

148.1 
2,456.2 

6.0 

284.3 
5,262.0 

5.4 

284.3 
134.7 

2.11 

148.1 
1,479.9 

.10 

1,244.6 
1,479.9 

.84 

5,918.2 
1,479.9 

4.00

1971 

$2,408.1 
4,424.8 

.54 

4,424.8 
4,657.6 

.95 

2,249.5 
4,888.2 

.46 

160.4 
1,573.3 

10.2 

198.6 
2,249.5 

8.8 

317.9 
4,888.2 

6.5 

317.9 
118.6 

2.68 

198.6 
1,313.9 

.15 

1,085.4 
1,313.9 

1.83 

5,480.2 
1,313.9 

4.17

1970 

$2,256.6 
4,106.8 

.55 

4,106.8 
4,242.1 

.97 

1,985.5 
4,448.9 

.45 

94.2 
1,309.1 

7.2 

128.4 
1,985.4 

6.5 

234.6 
4,448.9 

5.3 

234.6 
105.5 

2.22 

128.4 
1,128.5 

.11 

917.9 
1,128.5 

.81 

5,093.2 
1,128.5 

4.51

1969 

$1,981.6 
3,793.3 

.52 

3,793.3 
3,818.4 

.99 

1,836.7 
4,069.6 

.45 

93.1 
1,210.2 

7.7 

127.2 
1,836.7 

6.9 

212.5 
4,069.6 

5.2 

212.5 
84.3 
2.52 

127.2 
1,028.3 

.12 

830.5 
1,028.3 

.81 

4,701.7 
1,028.3 

4.6

0 i Sj (9 
'I



CONSOLIDATED EDISON COMPANY OF NEW YORK, INC 

CAPITALIZATION RATIOS

Capitalization:

Sept. 30, 1974 1973 1972- 9 71 1970 

Amount,% of Total Amount % of Total Amount % of Total 'Amount % of' Total--Amount%-f-Ttal

Long-term debt 
Preferred stock 
Common stock & surplus 

Total

$3,034.4 
750.9 

2_008.5 
$5,793.8

52.4% 
13.0% 
34.6% 

100.0%

$2,843.0 
750.9 

1,909.5 
$5,503.4

51.7% $2,543.1 
713.6% 51.0 

'34,7%-- 1 705.2 
100.0% $4,999.3

150.9% 
15.0% 
34.1% 

100.0%

$2,408.1 
676.2 

1,573.3 
$4,657.6

0

51.7%,.$2,256.6 
14.5% 676.3 
33.8% 1;309.1 

100.0%- $4 242.0 
_ _ _ .- :

G

* 53.2% 
_15.9 
30.9% 

i00-.0%

00 40



CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

Total Funds Used 
Internal Funds

SELECTED FINANCIAL INFORMATION 

9 months ended 
Sept. 30, 1973 1973 19 

586.9 832.4 67 
309.0 328.1 25

52.6

Current Assets 
Current Liabilities 
Current Ratio

Net Income (After Pref.Dividends) 
Average Common Equity 
Return on Average Common Equity 

Net Income before Pref. Stock 
Total Assets 
Return on Total Assets 

Earnings Per Share 
Common Dividends 
Dividend Pay out Ratio 243 

Allowance for Funds Used 
during Construction 

Net Income (After Pref.Dividends) 
6 -8 

Jtatio of Earnings before extra
ordinary item and cumulative 
effect on Prior years of Change 
in Accounting for Fuel Costs to 
Fixed Charges 

* 0

Sept. 30, 1974 

544.5 
542.6 

1.00 

12 months ended 
Sept. 30, 1974 

152.0 
1946.9 

7.81

196.3 
6395.1 

3.07 

2.48 
1.10 

44.4% 

46,241 

152,047 
30.4%

339.4

1973 

439.8 
438.0 

1.00

1973 

163.4 
1807.4 

9.04 

207.7 
5968.2 

3.48 

2.07 
1.80 

87.0% 

47,770 

163,409 

29.2% 

2.07

72." 

2.1 
8.1 

8.4

1972 

373.1 
234.0 

1.59

1972 

108.4 
1639.2 

6.61 

148.1 
5262.0 

2.81 

2.35 
1.80 

76.6% 

44,564 

108,426 

41.1% 

2.00

1971 

632.3 
302.8 

47.9

December 31 
1971.  

415.9 
200.8 

2.07

12 months ended 
.1971 

160.4 
1441.2 

11.13

198.6 
4888.2 

4.06 

2.30 
1.80 

78.3% 

31,663 

160,362 

19.7% 

2.10

1970 

618.8 
228.3 

36.9

1970 

298.9 
180.1 

1.66

1970 

942.2 
1259.6 

7.48

128.4 
4448.0 

2.89 

2.68 
1.80 

67.2% 

23,454 

94,187 
24.9%

1969 

424.2 
230.1 

54.2 

1969 

246.9 
224.3 

1.10

1969 

93.1 
1172.1 

7.94 

135.1 
4069.6 

3.32 

2.57 
1.80 

70.0% 

14,683 

100,989 
14.5%

2.02 2.60



0S4
CONSOLIDATED 

SELECTED FINAN

Per Cent Return Earned on Rate Base 

Central Hudson Gas & Electric 
Consolidated Edison 
Long Island Lighting 
New York State Electric & Gas 
Niagara Mohawk Power 
Orange and Rockland 
PRochester Gas & Electric 

Average 

Rate of Return on Common Equity 

Central Hudson Gas & Electric 
Consolidated Edison 
Long Island Lighting 
New York State Electric & Gas 
Niagara Mohawk Power 
Orange and Rockland 
Rochester Gas & Electric 

Average 

Times Interest Earned - Before Taxes 

Central Hudson Gas & Electric 
Consolidated Edison 
Long Island Lighting 
New York State Electric & Gas 
Niagara Mohawk Power 
Orange and Rockland 
Rochester Gas & Electric 

Aver age 

Times Interest Earned - After Taxes 

Central Hudson Gas & Electric 
Consolidated Edison 
Long Island Lighting 
New York State Electric & Gas 
Niagara Mohawk Power 
Orange and Rockland 

! ochester Gas & Electric

1973

MW YORK, INC.  
OF NEW YORK UTILITIES

1972 

8.86 
6.00 
7.86 
7.39 
6.92 
6.26 
7.18 

7.21

14.6 
6.6 

12.8 
10.7 
11.1 

8.8 
10.3 

10.7 

2.81 
2.10 
2.84 
2.50 
2.49 
2.06 
2.41 

2.46 

2.48 
2.11 
2.66 
2.31 
2.35 
2.07 

2.29 

2.32Ave rage

1971 

8.01 
6.11 
7.67 
6.84 
6.07 
6.38 
7.10 

6.88 

12. 7 
11.1 
12.8 

9.2 
9.6 
7.9 
9.9 

10.5 

2.60 
2.20 
3.21 
2.33 
2.44 
1.78 
2.34 

2.41 

2.30 
2.20 
2.69 
2.22 
2.31 
1.78 
2.22 

2.25

.1970 

6.04 
5.77 
7.35 
6.66 
5.48 
7.40 
7.83 

6.65 

8.2 
7.4 

12.5 
10.4 

9.4 
13.8 
11. 1 

10.4 

2.02 
2. 05 
3.12 
2.55 
2.43 
2.27 
.2.30 

2.39 

1.92 
2.05 
2.54 
2.31 
2.28 
2.13 

.2.41 

2.56

1969 

6.90 
5.71 
7.34 
7.04 
5.70 
8.47 
.8.36 

7.07 

11.6 
7.9 

12.9 
11.9 

9.9 
14.3 
12.3 

11.5 

3.10 
2.64 
3.51 
2.71 
2.74 
2.11 
2.75 

2.79 

2.59 
2.46 
2.70 
2.54 
2.47 
2.11 

2.51.

Source Statistics of 
Privately Owned 
Electric Utilitie 
in the United 
States, Federal 
Power Commission



CONSOLIDATED EDISON COMPANY oV NEW YORX,1INC.  
INCOME STATEMENT 

FOR THE TWELVE MONTHS ENDED SEPTEM4BER 30, 1974 AND 1973

SOperating revenues:, 
Sales of electricity 

*Sales of gas 
Sales of steam 
Other operating revenues 

Operating revenue deductions: 
Fuel and purchased power 
Other operations 
Maintenance 
Depreciation 
Taxes, other than Federal income 
Federal income tax 
Federal income tax deferred 

Operating income 
Allowance for funds used during construction 
Other income 

Total 

Interest charges and income deductions:.  
Interest on long-term debt and other interest 

Miscllanousdeductions 

Income before cumulative effect on prior years 
of changes in accounting for fuel costs 

Cumulative effect on prior years of changes in 
accounting for fuel costs: 

Steam - to December 31, 1973 
Electric - to December 31, 1972 

Net income 
Preferred stock dividend requirements 

Net incomefor common stock 

Common shares outstanding - weighted average 

Earnings per share on average number of shares 
Before cumulative effect on prior years 

of changes in accounting for fuel costs 
Changes in accounting for fuel costs - prior years: 

'Steam 
Electric 

Net income 

Pro forma amounts, assuming effect of changes in 
accounting for fuel costs are applied retroactively 

Net income for commnon- stock 
Earnings per share

OSales of electricity 
Sales of gas 
Sales of steam

- Kwhrs 
- Cubic feet 
- Pounds

1974 

$ 1,944,150,815 
161, 215,924 
144,998,284 

7,918,829 

2,258,283,852 

828,246,912 
363,349,152 
167,131,953 
139,969,890 
406,595,016 
(4,015,000) 
23,269,000 

1,924,546,923 

333, 736,929 
46,2.40,903 
1,669,085 

381,646,917 

184, 580, 249 
5,845, 725 

190,425,974 

191,220,943 

5,120,644 

196,341,587 

44,295,031 

$ 152,046,556 

61,547,902

$2.39 

.08

$ 152,392,293 
$2.48 

32,681,063,303 
71,581,824,400 
35, 585,298,000

19 73* 

$1,420,257,815 
150,031,096 
93,501,746 
5,002,307 

1,668,792,964 

449,337,825 
313,320,261 
152,826,379 
119,840,126 
351,104,091 
(1,091,000) 
1,016,000 

1,386,353,682 

282,439, 282 
48,069,880 
5,828,257 

336,337,419 

149,290,327 
1,710,995 

151,001,322 

185, 336,097 

26,143, 747 

211,479,844 
44,266,329 

$ 167,213,515 

57,060,929

$ 2.47 

.46

$ 145,862,836 
$2.56 

34,645,587,735 
74,611, 728,600 
40,184,102,000

*Restated for changes in accounting for 

Electric Fuel Costs adopted in Novemb.10er and Decemnber 1973.



CONSOLIDATED EDISON COMP2ANY OF NEW4 YORK, IC 

INCOME STATEMENT 

FOR THE NINE MONTHS ENDED SEPTEMBER 30, 1974 AND 1973 

1974_

Operating revenues: 
Sales of electricity 

Sales of gas 
Sales of steam 
Other operating revenues 

Operating revenue deductions: 
Fuel and purchased power 
Other operations 
Maintenance 
Depreciation 
Taxes, other than Federal income 
Federal income tax 
Federal income tax deferred 

Operating income 
Allowance for funds used during construction 
Other income 

Total 

Interest charges and income deductions: 
Interest on long-term debt and other interest 
Miscellaneous deductions 

Income before cumulative effect on prior years of 
a change in accounting for Steam fuel costs 

Cumulative effect on prior years (to December 31, 1973) 
of a change in accounting for Steam fuel costs, 
less related deferred federal income tax 

Net income 
Preferred stock dividend requirements 

Net income for common stock 

Common shares outstanding - weighted average 

Earnings per share on average number of shares 
Before cumulative effect on prior years of a 

change in accounting for Steam fuel costs 
Change in accounting for Steam fuel costs-prior years 

Net income 

Pro forma amounts, assuming effect of change in 
accounting for steam fuel cost is applied 
retroactively 

Net income for common stock 
Earnings per share 

Sales of electricity - Kwhrs 
Sales of gas - Cubic feet 
Sales of steam - Pounds

$ 1,560,694,556 
122,507,158 
121,535,300 
6,597,925 

1,811, 334,939 

693,624,522 
271,093,889 
119,427, 729 
106, 794,358 
315,429, 350 

25,220,000 

1,531,589,848 

279, 745,091 
35,351,975 

813, 164 

315,910,230 

143,253,062 
5,482, 777 

14873,83 

167,174,391 

5,120,644 

172,295,035 
33,221,122 

$ 139,073,913 

61,548,070 

$ 2.18 
.08 

J_2.26 

$ 133,953,269 
$ 2.18 

24,329,896,353 
54,189,178,700 
27,474,148,000

is
1973* 

$ 1,099,905,-754 
114,007,648 
72,267,581 
3,109,233 

1,289,290,216

343, 239,861 
239,511,469 
113,890,532 
90,866,079 

269, 237, 728 

1,579,000 

1,058, 324,669 

230,965,547 
36,880,846 
4,511,393 

272, 357, 786 

113,805,875 
1,035.4.56 

114,841, 331 

157,516,455 

157,516,455 
33,224,306 

$ 124,292,149 

57,666,244 

$ 2.16' 

L12.16 

$ 124,230,013 
$ 2.15 

26,381,469,150 
55,495, 714,200 
30,749,412,01000

*Restated for change in accounting for 

Electric Fuel Costs adopted in November and December 1973.
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1. COMPARATIVE BALANCE SHEET 

Assets and Other Debits 

Aocoung Title Balance at Balance at Increae 
Beginning of End at Quarter or 

Twelve.Ntonth (Decrease) 
Lie Period t 
No. (a) (b) Wc (d)

:1.  

4I.  

12 

13 

It.  

15.  

16.  

17.  

Ml.  

19.  

211 

21.  

22.  

23 

25.  

26.  

28.  

2).  

3.11 

3.1 

.18 

:1.) 

415.  

12.  

45.  

t7.

.336 
237 

099 

.317 

403 

323

6,945,003,840* 
1, 237, 606, 279 

5,707,397,561 

6,152,409 

3,407,477

I I I I I ) I'l.AN. $ 
lift I..lail 11 1 111. 117. 118 1.118.2.120) ................. ........ 6299,162, 

Lt-~ A, i.,n,,..lval Provz,.,., lair I~rrjj1411, lIrUt1I 1,147,639, 
d1( bi, )l1, J ffI ll 113, 115. 119.1 19.2120.5 ) ................  

'Iolal NO I i i I 'lati 11 .... .................... .... :.. .. ............ 5,151,523, 

Nw4 inilIi 1% 1r, t 11211).................................. ............................. 7.222, 
I.,-. , Avinmiulaiird I'r'.s,.,u for I l~tefo i.. ao & *Aiwrat. 1122) 

In,,t~, I nI m ~A-l C.n to pair, 1_13) ,.... ........ ............... .... ..  
I .....lon to -i .O ar, Co p. ...... I 12.1 If ..-...... ..........  

mtlwar I ......it ... ti,t 120 .................................. ............ ................... 3,787, 

I o r, ita , I i t 1- *i i- d I 12f )..1 ................................................. .......  
(Itlhar ,IwvlijI I owld~ ( 128) ............................... ............... ........ .... 263, 

Inalial Ptl,,, m andp rt 11 ,~.ri.......... ...................... .11,273, 

II I IVIAN .I1 .1 F I I SaSFI* S 

t:Olslell...........'wIt .mlVA) ............... .... ................... ....... 11 55 
I,,t.rat1 Ap.. ljv-It.Iaoh 1:1)................................................ 2758, 

l~rigI tin., ( 1.15) .............................................. ................... 1,250, 
'Icmolar~r) Ci . i) Iaiarla,l-is111 ...............................................  

N ow ~ . aa .I II ) ............. ........... ..... ..... .  

l-- k. , wi,,d Fr-. i.oaoa I.,r I w-f.l1,. ilI, %., - Co.. ( (141)..........(6,692,' 

N.4-. l i -d Irgla . .. i . all. CI.,la.Iu,. I S .......................... .  

A , aar. it tvt, inmi) lr \a ,- wi~eauI I C o .,mi-, ( It I ................  

MAl~a il...a '-d i
1

. (1501)........................................................ 88,700,' 

(....tar jl I ; a idar.,raraaaa I I t , .) ............................ .............. 21 , 

(.",.I h15) ... ................................................. ............... 10,068,1 
il , r,-fa nd ja i laaa , I,- l~ l I I1171) ...................... ... 2 3,: 

I!nl Re-I.l'. (I17 ............. ............ ................ .................. 253, 

AvI n w. l.. W it\,. I ...ra .... . r 173 .. ................... (1.......  

a , ,,, to. I rr..!Ii ,11 i raa (I I.Iz,. . ............ .......... 412,593 , 

IAsmrriaamflAl,.mrd \-rIs .........1....)................... ................. ... 9 , 0 , 
Irada~~~aaaa,.11r1 Str. 1;aa lav.igalaa I 1a1ra. 111 S 

Fllir-ard.lr r Iil t l, I 51... ... ............. ... .................... , 0 , 

PrI .a at i~a.~ I ta r% i r r. (I gtl . 1 I I I Ii....... .. ............... ............... 1 , 3 , 

C Ir i n IiI.-aa II . ........................................... .. .............. 4 2 5 ,6 
Te ixrr aa.i ' 15 .......... I..111Ila . .. .............. .................. .......5, 1 , 2 , 

*See *on paqe 3.  
(A) includes Recoverable Fuel Charges Deferred of $67,234,7 

TIt, jitaalingj 1.414,.. I weaI m. ,,~rtits prior to lirroo .o ,,( AlitArier fort .la, It V!. rl'P4ari 14 1114 11.

645,841, 504 
89,967,042 

555,874,462

(1,069,908) 

(379,926)

Furm, Nu. I (No . 44

043 9,766,888 (1,506,155) 

459 48,296,943 37,141,484 
873 10,746,602 10,487,729 

522 712,091 (39,431) 
235 1,175,489 (74,746) 

764 342,7981 799 36,193,035 
987) (17,103,674) (10,410,687) 

942 143,100,969 54,400,027 
190 877,245 658,055 

-175,700 175,700 
092 13,340,601 3,272,509 
383 21,784 (1,599) 
453 313,647 60,194 

)26 5-4-4,456,196 131,862,270 

107 25,319,526 5,425,619 
135 9,792,659 (9,176) 

98 (2,236,044) (2,501,742) 

71 AW100,603,3141 88,267,470 

54.- (242,354) 
65 13,7942 90,939,817 
33 16,395,100,127 777,170,394 

40.1



tinarterl|-rl of CONSOLIDATED EDTSON COMPANY OF NFW YORKI T ,.r ned.., SEPTERBER 30, 1974 

I. COMP-ARATlIVE IIAIANCE ShIEET 

Iatdhiliti's and (ther Credils 

Account Title Balance at Balance at Increase 
Beginntir of End of Quarter or 

TweLne Month (Decrease) 

Line Penodl 

No. (8i (b) (c) (dl

PROPRIETARY CAPITAL.  

( oiimon Stock I[n ed (201) ........................................  
Preferred Stock Issurd (204) ......................................... . . .................  

Capital Stock Subscribed (202. 205) .............. .................  

Stock liability for Conversion (203. 200) ..............................................  

Prem ium on ('apial Sto.k t 207) .........................................................  
Other Paid-in Vapital (208-211) .....................................  

Initaflnient' Rrrived on Capital Stock (212) ........................................  

C apital N ock E xpenii " (21 .) ................................................................  

Appropriated Rtained Farings (215) ..................................................  

:niappropnat.d Retained Eaning (216) .........................................  
I 'napproprialed I odistrihited Stibsidiary Ean ing (216. 1) ..................  
Reacquired C apilal Stock (2 17) ............................................................  

Total lropnetary Capital ................. . ....................  

ILONG-TERM DEBT 

l o n d s ( 
2 2 

1 ) - --.. . . .. . . .. ..... ... ... ... . .. .. .. .. ..... ...  

Reacquired I((on.I (222) ................ ......................  

Ad anie- from Assoc. (limpanie. (223) ..........................................  
(t) her V o rill-Irm ( bt (22 1) ..................................................................  

Total Long-tenn Debt ........... ......................  

CUIRENT AND ACIUED IIBILITIES 

N o tef Ps ) , .(2:11) ..................... .........................................................  

Accounts Payable (232) ....................................................................  
u, i(Z3iu3.',5 id .(i lpa ii-,n. }i .....................................  

Account, Iaybl. !o A.-ialed Companie-s (234) .................................  

Cu tom er D elp - L (235) ......................................................................  
T axes A ccruid i236 l ..............................................................................  
Interest A ccrued (23 7) ...........................................................................  

Diidend, 1), elarrd ( 238) ............................................  
M ali red i to g ten 1), bi (239) ..............................................................  
M atan- d Intr,-t 12 W ) ........................................... . ...........................  

Ta,. ollee hom s Pa, able (2 t1) .............................................................  
Misc. Current and Accrued .i abditie, (242) ............................  

Total Current and Acr ed Liabilities .........................................  

I)EVEIREI) CREDITI'S 

Inar nortized Pr,. iium on I tebl (25 1) .....................................................  

Vu,:omer Advances for Co,tnirtion (252) ...................................  
t 

ther )rfrrrrd r d t 2 3 .......................................................  

Acrumniated Dleferred In-sti ownt Lax Uredits (255) ............................  
)efened (Gain from Diipositin of Uility Plant (256) .........................  

T otal D eferred (Cn-dits ................................................................  

OPI(ATIN(; RFSERVES 

Properi Insiuranc e rvr (24 1) .................. . ..... .............................  

hijunee and Dam a ,- Reserve 1202) ................................................  

P re.iiins and firnefit. R,.. rv (263) .................... .............................  

N i ci llanicou . perating i e . rver (265) .......... : . ......... . . ...................  

'Total i (pertliog Ih .i crvcs .. .....................................................  

AC: I'M'I. A TIt D F RRED IN) OME TAXES 

Ai cumulated Delerred Incimne Taxes: 

Act i e ratd A iiirti ilon (211 ) ..... .... ...... . .............................  

Lilwraliued D,-pri-iation (282).-............ . .....................  

O th er ( 21 13 ) ......................................................................................  
Total Arctimulated Deferr,.d Income Taxes .......................  

Total I.tabilitics and O ther Credits ...................................

615,530,160 
750,942,127 

722,885,379 

(33, 999,933 

581,085,259 

(199.323

615,540,820 
750,909,327 

722,907,519 

(34,164,211) 

704,424,406 

(199.323

10,660 
(32,800) 

22,140 

(164,278) 

123,339,147

2,636,243,669 2,759t410,53S 123,174,669 

2,691,639,500 2,991,639,500 300,000,000 

1,370,262 42,754,142 41,383,880 
2,693,009,762 3,034,393,642 341,383,880 

37,000,000 195,000,000 158,000,000 
68,900,539 59,962,972 (8,937,567) 

30,209,510 32,349,598 2,141,088 
23,432,742 27,848,148 4,415,406 
44,034,409 51,019,819 6,985,410 
11,074,191 11,072,911 (1,280) 

149,395 106,055 (43,340) 
218,100 187,578 (30,522) 

11,782,169 17,473,408 5,691,239 
_ 1908 752 -147,531,755 112623,00 

261,708,807 542,552,244 280,843,437 

2,415,765 2,208,111 (207,654) 
439,918 361,416 (78,502) 

6,693,549 9,887,817 3,194,268 

9,549,232 12,457,a4 2gCTi*2 

3,252,136 3,518,232 266,096 

3 ,25 2,16 3,51,2_3 2 266,096 

10,328,627 9,428,627 (900,000) 

3,837,500 33,331 59 29,494,000 

141166L]271 28,594,f or 

5,617,929,733 6,395,100,1271 777,170,394

B Leginni g halmner t o ,. nths prior lo th end of the quarter fr which the reporl is made.  

* Includes accruals of $107,395,200 on Westinchouse Conrtact Indian Point Unit No. 3 

of which $88,760,000 was accrued for in 1973 and $18,635,200 in .974. These 
accruals will be paid November 1, 1974.  
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
STATEMENT OF CHANGES IN FINANCIAL POSITION 

[ne MONTHS INOEO Sentember 20, 1074 an( 1973

Financial Resources Were Provided By 

Internal Sources 
Incume before cumulative effect on prior years of a 

change in accounting for steam fuel costs 
Items not requiring al outlay of working capital 

Depreciation 

Delerred federal inccme tax 
Total frmn internd sources. exclusive of cumulative effect 

on prior years of a change . accounting for steam fuel 
costs 

Cumulative effect on prior years to December 31, 1973) 
of a change in accounting for steam fuel costs, less 
rela:ed deferred federal income tax 

Provision for deferred federal income taxes applicable 
to change in accounting for steam fuel costs 

Total from internal sources 

External Sources 

Common Stock 

Sales of bonds 

Series "MM" 

Series "00" 
Net increase in short-term debt 

Total from external sources 

Total financial resources provided 

Financial Resources Were Used For 

Cwistruction expenditures * 

Dividends 

Increase (decrease) in working capital 
(excluding short term debt) 

Increase (decrease) in other assets and liabilities 

Total financial resources used 

*Includes allowance for funds used during construction

**Restated-

NINE MONTHS ENDED 

SEPTEMBER 30, 1974

$167,174,391 

106,794,358 
25,220,000 

299,188,749 

5,120,644 

4,720,000 

309,029,393 

146,887,650 

131,000,000 

277,887,650 

$586,917,043 

$368,683,388 
73,227,345 

130,571,685 
14,434,625 

$586,917,043

NINE MONTHS ENDED 
SEPTEMBER 30, 1973

SEPTEMBER 30, 1973

$157,516,456"* 

90,866,079 
(1 69D 000) 

246,690,535

246,690,535 

145,791,750 

147,84,P 7 5 

37,000,000 

330,640,625 

t5F7,3311160 

$399,794,211 
110,459,821 

48,379,572 
18P697,556 

$577,331,16o

TT
........ m I . . ...
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12-1 1 
MR. GRAINEY: Thax* you. I haw, no further 

questions, and the Staff panel is available for questioning.  
3 CHAMUURN JENSCH; I guess on the basis of 

examination, the New 'fork State Atomic Enexwgy Comcil is the 

5 only one who is raising matters in refermce to the Safety 

6 Evaluation.  

7 MR. CLEMENTE: Mr. Chairman, mayr we have a few 

8 minutes to reorganize our papers? 

CHARAN JENSCH: We will, but vie wont take a 

10 recess.  

MR. CLEMENTEc Thank you.  

12 CMATIRkIN JENSCE: Proceed with your papers.  

13 At the outset, Mr. Clemente, if you will, state 

14 precisely, ifyou will, what is your contention or scope 

* of examination in reference to this seismology situation? 

MR. CLEMENTE: Without limiting myself, Mr.  

17 Chairman, prior to hearing any of the responses from Staff 

18 witnesses, and as we have been able at this point in time 

19 to understand the Staff analyses, we conclude the Staff 

20 has improperly defined the Boston- Trend, that -is a 
21 V -=L 

tectonic structure, andif the intensity -& evns which 

22 are historically -A dei in the New Emgland-Piedmont 

2 tectonic province cannot be associated with other tectonic 

24 structures within that province, we read to be 

25 properly applied by %sing response spectra and maximum
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I sustained accelerations for the purposes of determining 

2 safe shutdown earthquake, by associating an intensity --Nt1 _ 

3 event with the site.  

4 CHAIRMAN JENSCH: Very well, will you proceed, 

5 please? 

6 CROSS-EXAMINTXON 

7 BY MR. CLEMENTE: 

8 Q Drs. Coplan and Stepp0 do you have a copy of the 

9 SER in front of you, the Safety Evaluation? 

to A (Mr. Stapp) Yes, we do.  

11 CHAIRMAN JEDSCH: I think we are going to have a 

12 joint use of that microphone, because I don't think people 

13 generally heard your response, and I think hereafter if you 

14 will speak loudly enough because there are many members of 

is the public here in the room, and it is important that they 

16 hear.  

17 BY MR. CLEINTE: 

is Q I call your attention to the last paragraph of 
19 page 1-5 in Appendix C of that dooment, wherein the Staff 

20 determines that a site intensity-?- .is an adequate value 

21 for the purposes of safe shutdown earthquake -ee consistent 

22 with the requirements of Appendix A to 10 CF, Part 100? 

2Did either of you individually -erite 

24 that paragraph? 

25 A (Mr. Coplan) I wrote that paragraph.
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Q Then that is your conclusion? 
2 

A Yes, it is.  

3 Q Would you explain for the Board and for the 

basis for that conclusion? 

A Yes, X would. The conclusion is based on the 
6 sections of Appendix A which require that the tectonic 

provinces within a 200-mile -- well, within 200 miles of 
8 the site *edefined, and that the earthquakes, the historic 

9 earthquakes which have occurred within those provinces 

10 be cataloged and plotted so far as locations go, that one 

11 then make any reasonable correlations with 'tectonic structure 

12 between -- back up there a second. Make any resfonable 

correlations between earthquakes and tectonic structures, anO 

14 in those cases where earthquakes have been correlated vith 

tectonic structures, those earthquakes be considered as 

I6 occurring at the closest point on the tectonic structure to 

17 the site for purposes of determining ground motion at the 

is site, and those earthquakes which have not been associated 

19 with tectonic structure then be moved at the point in their 

20 respective province that is closest to the site, and again 

21 you make a determination of ground motion at the site from 

22 each of these, and safe shutdon earthquake is an envelope 

23 of these motions.  

24 Q tectonic province is Xndian Point site locate 

25 5
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1 A We considered the Indian Point site to be 

2 located within the Piedmont-]ew England tectonic province.  

3Q What is the maximum intensity *ft recorded 

* history -even within the 4i province? 

5 A The largest intensity that has been historically 

6 reported is an intensity--.  

7 Q Why then did you not for the purposes of Appendix 

8 A apply the intensity-- event to Indian Point site? 

9 A We didn't apply it at the Indian Point site 

t0 because the intensity-- earthquake occurred in 1755, and it 

was somewhere off the coast of Massachusetts. There is some 

12 evidence in the literature that there is an anomalous 

13 structural zone within the Piedmont-New England province 

14 that extends from Boston, at least within the North American 

is continent -

16 CHAIRMAN JENSCH: You will have to speak up so 

17 we can hear you. You are sitting fairly close to him, and 

18 I think it is kind of conversation, but we can't hear you 

19 as well, and I am sure many of the people can't, either.  

20 WITNESS COPLAN: Okay. Is this better? 

21 CHAIRMAN JENSCH: Yes. Thank you.  

22 WITNESS COPLAN: Okay.  

23 A (Coplan, continuing) We believe that from the 

24 literature there is an anomalous structure sons that cuts 

25 across the New England and Piedmont or this New England-
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I Piedmont tectonic province, and extends ro. ghly from the 

2 vicinity of Boston, Masachusetts to Ottaw and Montreal 

3 and Canada.  

• We believe the intnsity 'k 1975 event to have 

5 been associated with that zone.  

6 The closest approach of that zone to the site 

7 is sufficiently far that the motion that wculd result from 

an intensity,8- earthquake in that zone wou.d4 be less than 

9 an intensity ' at the site.  

10 BY MR, CL EvMTHE 

U Q If you will bear with me a seco~d, until I : 

12 that part of Appendix A which I am loodng for.  

3 Adirect your attention to Apperdix A, Part 100 

14 of Rules and Regulations, specifically Section WV(a)(6).  

i5 Do you have that section in front of you? 

16 A (Mr. Coplan) Yes, X do.  

end 12-1 17 

18 

19 

20 

21 

22 

23 

* 24 

25
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~ I MR. CLEMENTE: Okay. That section, for the Board'.  

2 information, provides, "Correlation of epicenter or-locat.1 

of highest intensity of historically reported earthquakes 

4 where possible :1,ith tectonic structures, any part of which 

is located within 200 miles of the site epicenters or 

6 locations of highest intensity, which cannot be reasonably 

7 correlated with tectonic structures shall be identified 

8 with tectonic provinces, any part of which is located within 

200 miles of the site." 

BY MR. CLEMENTE: 10 

01 You-described for us a correlation of the intensit 

12 -8 event with an ancilous structural zone in a previous 

response, 

14 Will you define for us -the terminology used at 

various places in your ana-lysis-and the safety evaluatio 

16 e -the term "seismic trend"? 

CHAIRMW4 JENS a: What page was that term used 
17 

by him? 

MR. CLEMTE: Or seismic belt. Page 2-13, and 191 

elsewhere, which I can locate if you will give me a second.  

2 CHAIRM JENSCH: Are you asking about the Boston21 

Otta~wa seismic belt? 22 

MR. CLEMNTE: Yes, Mr, Chairman.  23 

CHAIRMAN JENSCH: What was your question? 

What is the meaning of that? 25
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1 MR. CLEMENT: My question to the witness is: 

2 would he define "seismic belt," as he uses that term.  

3 CHAIR4AN JENSCH: Very well. Taank you.  

4 A (Coplan) by a seismic belt on page 2-13 there, 

5 I intended nothing other than to describe a broad linear 

6 geographic area in which there was a concentration of 

7 epicenters.  

8 BY MR. C9TH: 

9 Q Can you offer any quantitative definition using 
oJ' 

10 parameters such as magnitude of event9 distribution of eventS 

11 over time, for a seismic belt or seismic trend? 

12 A (Coplan) No, no, it is purely a pattern recognit: 

13 type thing on an epicenter map.  

14 CHAIR fMN JENSCH: Don't drop your voice, please, 

15 Mr. Witness, because I don't think we hear you too well.  

16 A (Stepp) May I comnent on that also? 

17 Q Go ahead.  

i8 A (Stepp) A seismic belt as it is normally used 

19 in the literature, among seismologists refers to a zone of 

20 concentration of earthquake epicenters.  

21 For example, the most prominent seismic belt in 

22 the world is that that is termed In the literature to be 

23 the circum Pacific seismic belt, which borders most of the 

24 Pacific Ocean, including Alaska,. the Aleutians, the Coral 

25 Isles and Japan where very frequently earthquakes to occur a)
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where many large earthquakes occur, far laz-ger than generall.  

2 in the adjoining regions outside this belt.  

3 The term, ,as it has been applied here,has no 

4 connotation of scale, but simply implies that it is a zone 

5 within which earthquakes occur more frequently than in the 

6 inmediate regions outside that %one.  

7 0 Now, you have used the word, "seismic zone," 

8 and "seismic belt," interchangeably in that response. Are 

9 they, for all practical purposes, the same thing within your 

10 minds? 

11 A (Mr. Coplan) Within my mind.  

12 A (Mr. Stepp) Yes, they are.  

13 Q Okay. Then as i understand Dr. Coplan's earlier 

14 response, he has associated the intensity- -event or at least, 

15 one of the intensity - events in the New England-Piedmont 

16 Province with the Boston-Ottawa seismic trend or seismic 

17 belt for the purposes of those parts of the regulations whicl 

18 I read earlier into the record, is that right? 

19 A (Mr. Coplan) that's correct.  

20 Q How does Appendix A of Part 100 define a seismic 

21 trend? 

22 A (Mr. Coplan) -ppendix A does not consi .er 

23 seismic trends directly.  

24 Q Does it define seismic trends? 

25 A (Mr. Coplan) No, it does not.
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72 I would like to elaborate on that, though. I thir 
N 

2 that although Appendix A does not directly address the existeSC 

3 of seismic trends where there -- Appendix A does address 

4 structures. It addresses structural provinces, which it 

5 calls tectonic provinces, and it does also address -the matter 

6 of correlations between seismicity, and structure or structur*.  

7 provinces, and where there is a seismic trend and there is a 

8 coincident grouping of structure or there is reason to think 

9 that there is .structure there, then in that way I believe 

10 that Appendix A does implicitly consider seismic trends as 

11 well.  

12 Q Dr. Coplan, are you familiar with the Hadley

13 Devine Seismo-Tectonic Map of the Eastern U.S.? I believe 

14 that is a map that was published by U. S.GoS. in 1974.  

15 A (Dr. Coplan) Generally familiar, yes.  

16 Q Did you know Dr. Hadley and do .-u know Dr. Devine 

17 A (Dr. Coplan) Yes, I did.  

18 Q Isn't Dr. Devine presently employed -u U.S.G.S.? 

19 A (Dr. Coplan) Yes, he is.  

20 Q Did the U.S.G.S. advise h Regulatory Comimnission 
Ar 

21 staff with respect to any aspect of Appendix under discussio 

22 here? 

23 A (Dr. Coplan) No, they did not.  

24 Q Do you consider that seismo-tectonic map an author 

25 tative reference?
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I A (Dr. Coplan) I'm sorry, I couldnt hear you.  

2 Q 1 D you consider that seismo-tectonic map an author: 

3 tative reference? 

4 A (Dr. Coplan) We consider it to be, I consider it 

5 to be one reference among many in the literature.  

6 CHAIRMAN JENSCH: I think the question was, as 

7 an authoritative reference, do you recognize it? 

8 WITNESS COPLAN: No, we do not.  

9 WITNESS STEPP: I am not clear ':-n what is meant 

10 by an authoritative reference.  

11 My understanding of an authoritative reference is, 

12 at least in my understanding of it, I woul consider it to hv 

13 been prepared by people who are student'nowledgeable researcq, 

14 and in that sense to carry the authority of their knowledge, 

15 but in the sense that it would carry more weight in our 

16 teview than another paper, te do not consider it an authori

17 tative reference.  

CHAIRMNN JENSCH: I don't think that was the 

19 question.  

20 MR. C.,MENT , Mr. Chairman, I will withdraw the 

21 question and ask if they believe that particular map to be 

2 a comprehensive review of currently existing data.  

23 

24 

25
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A (Mr. Stepp) It is a comprehens1ve review of 

previously existing data.  

Q That is sufficient for an answe;:, Mr. Chairman.  

CHAI1F4AN JENSCH: I think if he has something 

further to anmaer, he can. Do you have any qualifications, 

additions, modifications, explanations? 

WITNESS STEPP: No, I think not

BY MR. CLEMENTE: 

Q 1 didn't mean to cut you off, I had perceived 

that was the end of that response.  

Could you describe the type of information 

generally contained in those maps? 

A (Mr. Coplan) IA the H Devine seismic map? 

Q S vine tectonic map? 

A (Mr. Coplan) Yes, generally. Generally the 

map -- there is actually three maps, one which is a 

tectonic map, one of which is a seismicity map, and which 

the number of events occurred, I think, 10 000 square 

kilometers or 1000 square kilometers have been contoured.  

And then \and Devine overlaid the seismicity map on 

top of the tectouic map and did their interpretation of 

a zonation of what they call seismotectonic provinces irs 

terms of the seismicity being correlated w5th. stuctures 

on the tectonic map.

Q Thank you.
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I Are any seismic trends or seismic belts shown 

2 on the map, the seismotectonic map that is one of the three? 

3 CHAIRMAN JENSCH: I wonder if you have a copy of 

the document so you can present it to the vitness, so he 

isn't doing it entirely by memory? 

6 MR. CLEMENTE: We will do that.  

CHAIRMN JENSCH: I think any interrogation by 

8 document should be exhibited to the witness.  

9 MR. CLEMENTE: Let the record reflect that Dr.  

to Coplan is being handed three folded pieces of paper which 

have been generally referked to as the He&H-'Devine seismo

12 tectonic map.  

13 WITNESS COPLANI: I think I am going to need some 

14 clarification here, since there are threa maps.  

Would you like me to pick seismic trends from 

16 seismicity map, or from the seismotectonic provinces map? 

17 BY MR. CLEMENTE: 

10 Q Map Sheet No. 3, please, which I believe is the 

19 seismotectonic, right? 

20 MR. GRAY: Mr. Chairman, I am going to object to 

21 the question unless counsel stipulates that the. seismic 

22 trend and seismic zone aspect of his question is the same 

23 aspect that the witness has previously testified to.  

24- Otherwise the question is vague and unclear.  

25 MR. CLEMENTE- We will so stipulate, Mr. Chairman,
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I CHAIRMAN JENSCH: Very well, proceed.  

2 BY MR.CLEMENTE: 

3 Q The question is very simple: Are any seismic 

4 trends shown on the Devine seisipotectonic map or belts 

5 0 A (Mr. Coplh) The Headly-Devine seismotectonic 

6 map does not purport to show the seismic t.-ends. It tries 

7 to show tectonic provinces.  

8 In looking at that map, I would have no way of 

9 picking seismic trends or structiaral trend& or anything else.  

10 All I have there are their interpretations of how those two 

11 things fit together.  

12 Q Are you able to find on that map-e- central 

13 Virginia seismic belt that you referred to in your document? 

14 A Yes. I would say there is a region at about 

i5 the 38th degree of north latitude, at abou: the 78th degree 

16 west longitude that is probably their inte.pre -ration of 

17 that.  

18 I would add to that, though, that I can only 

19 select that as being the seismic belt because I happen to 

20 remember it on an epicenter map.  

21 Q is there a similar iftrxt=aeao 

22 continuous seismic activity between Boston and Ottawa on 

23 that map? 

A On this particular map, there is not an 

25 -- of seismicity, I should say, in a way that would lead
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to a continuous seismotectonic province that could 

2 correspond to the Boston-Ottawa seismic trend, if that is 

3 what you mean.  

4 Q But there is in the central Virginia area? 

5 A This is true.  

6 Q Does the map show a tectonic structure between 

7 Boston and Ottawa? You would have to go to Sheet I for that.  

8 A (Mr. Stepp) May I comment on that, Mr. Clemente? 

9 Q Sure.  

t0 A This map, Sheet 1, defines tectonic provinces 

11 based upon interpretation of a geology map at the surface.  

12 No other information is added to that map. it, therefore, 

13 would not pick up on the information that is cited by us in 

14 our Indian Point report in support of the Loston-Ottawa 

i5 seismic trend.  

16 Q With that qualification, does- it shmT a 

17 tectonic structure between Boston and Ottawa? 

18 A (Mr. Coplan) No, it does not.  

19 Q A e any of the seismic trends that you were able 

20 to identify on these maps described in the literature 

21 recited in Appendix C, beginning on page 5.1? 

22 A Could you repeat the question, please? 

23 CHAIRMAN JERSC~t The question will be reread 

24 by the reporter.  

25
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I (whereupon, the reporter read the pending 

2 question, as requested.) 

3 WITNESS COPLAN- I need sone clarification on 

4 that. Seismic trends on which maps? 

5 BY MR. CLEMENTE; 

6 Q Sheet 3. You have identifi.d for us what 

7 you have perceived to be a seismic trend in central Virginia 

8 area? 

9 A (Mr. Stepp) Again for the recoz'dQ I think we 

10 should make clear what this map mcpresents is an interpreta

11 tion of 4eaM y- and Devine of seismo-tectonl-.c provinces.  

12 I understand that.  

13 A And this does not, in any way -. it should not 

14 in any way be confused with what we have considered to be 

a trend in seismic actkivity in New England region.  

13-2 16Q I understand that, Dr. Stepp, ad I am simply 

17 trying to ascertain, I understand what youx position is.  

13 This authorityp however, represents certaina things on maps, 

19 and I am just asking you to look at those maps and tell us 
• next 

20 what you think those maps indicate to you, and m/question 

21 was: 

2Are any of the Fe&Lx t df which are described 

23 on those maps described in any literature which you cited 

24 references to your paper in the Safety Laluation? 

25 MR. GRAY: Objection,, Mr. Chairman. The witness 

has already testified that, those seismic t;.-=fs are
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identified on the map, therefore there is ;:ao foundation 

for the question.  

CHAIRMAN JENSCH: Would you like to speak to that 

abjection? 

MR. CLEMENTE: I Withdraw the question, Mr.  

chairman.  

CHAIRMAN JENSCH" Prozeed, plea~ie.  

BY MR. CLEMENTE: 

Q Who first proposed or postulated the 49.taa 

of a seismic zone in central Virginia? 

A (Mr. Coplan) That was first praposed by Dr.  

Bollinger.  

A (Mr. Stepp) May I ag 'n expand on that? 

I believe that Wi*+ard mentioned the central 

Virginia seismic zone in his paper very ea1:ly, I can't 

remrmber the date of that paper exactly; if: seems like it w& 

around 1960, maybe earlier than that.  

He mentioned what he characterized as being the 

central Virginia seismic zone, but he did not attempt to 

characterize it as a seismic trned, nor to identify it with 

any geologic areas in the region.  

Jaohnson and his co-author mentioned that again 

in an article, I believe, in 1969, in the GSA Bulletin 

in connection with their interpretation of intnteives 

across central Virginia. And they suggested in that

404
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I article that concentration of seismicity in that region, 

2 concentration of earthquakes occurring in that region might 

3 be explained by this intrusive zone which they identified 

4 in Central Virginia.  

5 Bollinger then picked up on that °and has continual 

6 supported a central Virginia seismic zone, which is 

7 his terminology, in more papers that he pulished.  

8 Q That clears that particular issae up. Thank you.  

9 Does Appendix A to Part 100 def.one Tectonic 

10 structure? 

| A (Mr. Coplan) Yes., it does.  

12 Q Could you read that dafinition Jfor us, please? 

13 A A tectonic structure is a large scale dislocation 

14 or distortion within the earth's crust. Its extent is 

15 masured in miles.  

16 Q What features characterize dislocatlens 

17 or distortions in the earth's crust? 

18 A Genorally faults, folds. Very often, I might 

add, in conjunction with the tectonic episode in which 

20 these features formad and are active, there is quite often 

21- irfusion of magma so that one sometimes finds intrusive 

22, bodies associated.  

23 Q Sometimes.  

24 Are these surface faults or folds or dislocations 

or distortions systematic, and may they be shown aerially



--7

ar8 406 

I or othexwise mapped? 

2 A I do It think I heard quite all of that question.  

3 Q Arel"aplts or folds < features systematic and 

4 may they be shown aerially or otherwise maipped? 

5 A Yes, they can be imapped.  

6 Q Isn't it also true -that there are often geo

7 physical anomalies correlated with major tc.tonic structures? 

8 A Yes, that is true.  

9 Q Are theiv any geophysical anorna]ies associated 

10 with Boston-Ottawa seismic trend that you have described? 

11 A There is one that has been repoited in the 

12 literature by Dletcher and co-authors. The geophysical 

13 anomaly that they describe is one of seism-c travel time 

14 anomalies.  

15 In other words, there is a zone in which the trave 

16 time of seismic waves are shorter than they are in the 

17 neighboring geographic region.  
01) 

|8 Q Are there any .e e- gravity anomalies 

19 associated with the Boston-Ottawa trend? 
20 A None that have been reported in literature.  

21 A (Mt. Stepp) To stand on that, -emeft mid his 

22 co-authors have identified heat fle w anomaliesassociated 

23 with this trend.  

24 1 should also say the intrusives along this zone 

25 are more or less acidic intrusives whose densfties are very
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close to the densities of the surrounding ::ocks , and would 

not be generally reflected in gravity anom0-liefi.  

And further, because they do nach have high 

contents of basic minerals, they would not be expected to be 

reflected in the aeromagnetic anomalies. So itus not 

terribly troublesome to us that those two ".types of 

anomalies are not reflected within the BosK:-on-Ottawa zone.  

Q Are you familiar with the BougL=,r -- can I have 

a second, and I will quote from the title of that map.  

Are you familiar z.ith the Bouguor gravity and 

generalized geology map of New England and adjoining areas? 

A (Mr. Coplan) I have seen it, yes.  

Q - That is a-6o- C-S publication? 

A Yes.  

Q What types of information does the map describe? 

CHAIRIAN JL SCH why don't you tender the 

document to him so he doesn't have to reca.l it from memory? 

MR. CLEM1ITE: Let the record reflect that 

the witness is being handed a copy of the previously 

des cribed document.  

BY MR. CLEENTE: 

Q. What types of information does it-e~alfdescribe, 

A (Mr. Coplan) fnerally the map would have 

contoured gravity anomalies. These would bs Bouguer 

anomalies.
S 

3nd 13-2



75 
408 

13-3 1 Q I heard Dr. Stepp's previous azrclification, but 

2 for the record, are there any prominent gravity anomalies 

3 present along the Boston-Ottawa zone which may be correlati 

4 with tectonic structures? 

5 A (Dr. Coplan) No.  

6 Q Are you familiar with the unpublished aeromagnetii 

7 maps prepared by USGG for New England? 

8 A (Dr. Coplan) I have seen them on one occasion.  

9 Q Could you. describe what they illustrate for us? 

10 MR. GRAY: Once again, Mr. Chai--.man,

11 CHAIRMAN JENSCH: I think any time you-.talk. about 

12 a document, the witness, in fairness, should have tle docume

13 in front of him. Otherwise, on one otcasion, memory and 

14 recall might be indefinite.  

15 BY MR. CLEMENTI: 

16 Q You have testified you were generally familiar 

17 with the maps7 

CHAIRMAN JENSCH: He didn't testify that, he 

19 testified he saw them on one occasion.  

20 BY MR. CLEMNTE: 

21Q On how many occasions have you reviewed these 

22maps? 

2 mMR. GRAY: The question has been asked and 

24 answered. I object.  

25 CHAIRMAN JENSCH: Objection overruled. Proceed.
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1 BY MR. • CLEMENTE: 

2 Q You testified that you had seen the maps, is that 

3 correct? 

4 A (Dr. Coplan) Which maps, the Bouguer maps or the 

5 aeromagnetic maps?' 

6 Q No, the aeromagnetic maps.  

7 A (Dr. Coplan) Yesv I did see them one time, 

8 briefly.  

9 Q Did they describe variations in the earth's 

10 magnetic field? 

11 A (Dr. Coplan) Yes, they did.  

12 Q is there any profound aeromagnetic anomaly which 

13 may be correlative with a major tectonic sitructure that 

14 you are able to perceive from looking at that map one time? 

15 CHAIRMAN JENSCH: Let's have the document, and 

16 he can have a second time at it. I don't think you ought 

17 to ask a question .about a document that is not before a 

8 witness.  

19 MR. C EMENTE: Mr. Chairman, the witness may not 

20 need to refresz recollection.  

21 CHAIRMAN JENSCH: We will have better evidence if 

2p he ;sees the document.  

23 Do you have :the document there? 

24 1BY MR. CLEMENTE: 

25 Q Do you need to refresh your recollection with
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respect to the previously posed question, Dr. Coplan? 

A (Dr. Coplan) I can only say at i:he time I saw 

the map, that was not my concern in looking atit, and I didn' 

really notice.  

Q That ends that inquiry. Thank you.  

Now, if there is no major tectoiic structure a 

at the surface on the Bouguer map, end no g,:'avity anomaly -

the gravity is the Bouguer -- and no major tectonic structur 

found on the Hadley-Devine map between Boston and Ottawa, 

what leads you to the conclusion that there is a tectonic 

stiuctu're between Boston and Ottawa? 

MR. GRAY- Could I have the question repeated, 

please? 

(Question read.) 

A (Dr. Coplan) I think at-the outt, I would like 

to say that it is not my contention that there is necessarily 

a single fault or something like that that is qoing--betwden 

Boston and Ottawa. This is one thing, a broad zone of 

epicenters and the travel time anomaly is also rather broad, 

and the other evidence, which I will get to in a minute, also 

is rather broad geographically.  

So what we are talking about, I believe, is a 

structural zone.  

Perhaps it might better be characterized as a 

separate tectonic province within the Piedmont-Aew England
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2 Okay, I will continue as to the evidence now.  

3 jFor one thing, there are the travel time anomalies. Travel 

time anomalies would indicate that within the earth's crust 
4 

there are either petrlogic discontinuities with the surroun(i 5 

ing material, or there is a structuxal anomaly of some sort.  6 

Then in addition to that, there is a series of 
7 

intrusives that include the White Mountain intrusives, the 

Monteregian Hills that are within this zone. Deerant points 9 
out that these particular intrusives which are all of about 

10 
the same 'age, there is only one other known occurrence of 

11 
these intrusives along the East Coast, and these are found 

12 
in cpntral Virginia, in fact,wherb the central Virginia seis

1.3 

zone is.  
14 

Finallyand this particular thing is somewhat 
15 

more speculative, but thisre is in the ocean a trend of sea 
16 

mounts, the Kelvin Sea Mounts, Which ,bar and Sykes-in 
17 

their article say are approximately colinear with the 
t8 

seismic zone. And that they suggest again they may represent
19 

some sort of remnant or paleofracture within the earth's 
trust that would have originated sometime in the-.  

21 
during the early opening of the North Atlantic Ocean.  

22 
A ('1ir. Stepp) Not to oontinue on the types of infor, 

23 
tion here, but on the general concept involved in the assess 

24 
ment of the earthquake hazard in the northeast, the fracture 

25 
zone as postulated by Sbar and Sykes is consistent with the



79 412 
1 present mechanisms of tectonic deformation that are associai-e 

2 with large tectonic plates being formed at the ocean ridges 

3 and being moved away from the ocean ridgea by convection 

I 4 s8l.  

5 This over-all. pa&tern is quite consistent with 

6 the mode of tectonic deformation which we generally accept 

7 in the profession as being the mechanism of deformation tha

8 is in effect today4 

9 All of these things hang together in such a way 

10 as to convince us that the zone along from roughly Cape Amn 

11 toward Ottawa, which has been called the Boston-Ottawa 

12 seismic trend, does indeed represent an anomalous structra.! 

13 zone in the earth's crust that is concentrating stresses 

14 and has a much more frequent earthquake activity tian in th, 

15 -.regions outside this zone.  

t14 16 

17 

19 

20 

21 

22 

23 

24 

25
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14-Q You just testified that you feel the trend 

2 represents an anomalous structural zone. Ooes it represent 

a tectonic structure as defined in Appendix A? 

A (Mr. Coplan) It represents structure as 

defined in Appendix A. This is what we are convinced of.  

6 Q I understand h 

structure. Earlier we read into the recori a definition 

of tectonic structure as found in Appendix A. Does it 

represent a tectonic structure as defined in' Appendix A? 

to MR. GRAY% Objection. This question has already 

been answered.  

12 CHAIR-MAN JENSCH: Objection overruled.  

13 WITNESS STEPP: Then I would like to reply, if I 

14 may, with my thought.  

15 BY MR. CLE4ENTE: 

16 Q That question is susceptible to a yes or no 

17 answer. Do you feel the question is susceptible to a yes 

18, or no answer? 

A (Mr. Stepp) Then X would reply yes,' it does 

20 define a tectonic structure in the sense of Appendix A, and 

21 1 would like to expend on that to tell you , why.  

22- Q Okay.  

23 A One could look at the San Andreas - and describe 

24 that as being a tectonic structure in the sense that it is 

25 the boundary between the North American plate and the
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ar2 Pacific plate, % wAich daformation is occrring, along 

2 the western United States, and that boundary is represented 

3 by the fault zone that is many miles wide, about 60 miles 

4 wide, in fact, and contains many faults. It contains many 

5 large folds. It contains even Malcolm trends. It is indeed 

6 a sense of the global defcrmation, though a tectonic struotw 

7 and we view this structure in the New England region as 

8 being a paleo representation of that sort of early fracture 

9 zone in the earth's crust.  

10Q Is the Boston-Ottamja zone the boundary between 

11 two plates? 

12 A (4r, Coplan) Not presently. Xn fact, I guess 

13 1 ought to say Boston-Ottawa zone itself never would have 

14 been.  

i5 Q May I ask, Dr. Coplan, i-4 the existence of a 

16 major tectonic atructure)as defined in Appendix A is 

17 correlative with the Boston-$twa seismic tr. ga-that 

18 ~considered to be an open or closed issue among scientists 

19 working among geology in the eastern United States? 

20 A I would have to say there are people that would 

21 disagree with that interpretation.  

Q Is it an open or closed issue? 

23 MR. GRAY- Objection, Mr. Chairman. Open or 

closed issue is certainly a vague phrase.  

25 CHIRMAN JENSCH: It does limit itself. You rman



ar3 
415 

I the matter is unsettled? Unanimity about " he situation, is 

2 that your thought? 

3 MR. CLEHM E: Yes, Mr. Chairma.  

4 CH."IRMAN JENSCH: And you so anscwer the question? 

5 WInESS COPLAN: Ther is not uxianimity no.  

6 

7 

"i.  
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Q I call your attention to theAparticula und-r 

.4 which reads, activity is not known to be 

associated with =-- -JLtecbicscuee two zones 

of most frequent earthquake activity, the Boston-Ottawa 

seismic belt and the central Virginia belt may reflect 

instability along paleofractur ; .  

Do you see that statment? 

A (Dr. Coplan) Yes.  

Q I foeas on the word "'may," which I nderstand to 

be conditional tense. Do you consider this to be a speculat -'e 

conclusion? 

A (Dr. Coplan) Yes, yes, certainly.  

I had better be specific about that. The "'may" 

is intended to refer to paleofracture zones that would have 

to be considered speculation.  

Q Is it true that such paleofracture zones if they, 

in fact, existed would fit within the definition of tectonic 

structures as set out in Appendix A?.' 

A (Dr. Coplan) I don't know that it would be 

possible to make a blanket statement on that.  

Q In most cases? 

A (Dr. Coplan) It is really rather a speculative 

kind of question. You are asking me to imagine all the 

possible ways that paleofracture zones might express themselv- s 

and sitting here, I can't do that. I can think of some ways
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I that they might, and-en some cases, they would be interpret

2 able at the surface and in some cases not. One suggestion 

3 for example, that the Mississippi River is follcivving a paleo.  

4 fracture zone.  

5 1 don't wish to imply by the question that I am 

6 maintaining that tectonic structures are only existing at tho 

7 surface.  

8 The issue -em is whether fractures occur along 

9 the zones and whether they can be observed., is that not true' 

10 A (Dr. Coplan) Fractures occur along which zones? 

11 Q Okay. Do the paleofracture zones you refer to 

12 there in the speculative sense, do you assume that those 

1 zones can be seen at the surface? 

A (Dr. Coplan) 1i this particular instance? 14 

Q In this particular instance.  

A (Dr. Coplan) No.  .6 

17, Q Okay. Thank you.  17 

A (Dr. Coplan) I think maybe I ought to clarify 

that, and if what you mean by expression at the surface, 

would I be able to go out and see a fault at the surface 20 

representing these features, then my answer would be no.  21 

I think that there is other evidence that does 22 

2 appear at the surface, and through other techniques that 

indicates that there is structure at some depth within the 

earth' s crust.  

MR. CLEMENTE: Thank you.
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Could I have a second, Mr. Cha1rman? 

CHAIRMAN JENSCH: Yes.  

Q 1 believe, Dr. Coplan, you ear.lier cited in suppc:-t 

of your n that there is an anoma.ous structure 

zone between Boston and Ottawa, a paper by Diment. I have 

in front of me a paper entitled, "Some geophysical ancmalies 

in the Hastern United States,O By W. H. Diment, T. C, Urban 

and F. A. Revetta, and in fact, I believe this paper is cite, 

in your references in the safety evaluation, is that not 

true? 

A (Dr. Coplan) That's correct.  

Q Are you generally familiar with the information 

contained in that paper? 

A (Dr. Coplan) Yes, 

Q Is it not true that Diment expressed the followinc 

in that paper, "Once one starts to draw cross-trending lines, 

it is difficult to stop, for there are signs of dislocations 

at many places in the Appalachians. The Kclvin Seamount 

alignment is particularly impressive and it is tempting to 

extend this line into the continent in the vicinity of the 

plutons of the White Mountain Magma series and the Monteiai 

Hills and to note the subparallelism of the faults of the 

Ottawa graben and possible southeasternly alignment extending 

from the Canadian Shield through Montreal and Boston and out 

to sex. This line appears equally probable to that proposed
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84 1 by Drake and Woodward or to the one that would be 

2 obtained by connecting our line X with the Seamount align

3 ment." 

4 I will show you that particular quote from the 

5 paper.  

6 A (Dr. Coplan) I have the paper in front of me.  
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14-3 1 ChAIRMAN JENSCH: From what paga was that taken, 

2 then, please? 

3 MR. CLEMENT That is on page 568, Mr. Chairmano 

4 CHAIRMAN JFNSCH Do you have that protion before 

5 you, Mr. Witness? 

6 WITNESS COPLMM: Yes, I do.  

7 CHAIRMAN JM SCH: Proceed.  

a BY MR. CLEMENTE: 

9 Q Does this paragraph suggest to you that the 

10 postulation of the Boston-Ottawa trend was speculative and 

11 many lines could be correlated with the Kelvin Seamount 

12 alignmwnt? 

13 A (14r. Coplan) It suggests that many lines could 

14 be correlated with the Seamount line, yes.  

15 I might point out, thouqh, of those lines there 

16 is only one that goes through a concentration of earthquake 

17 epicenters. I t) 

18 Q it true that the line actually goes through 

19 southern New York? You might look at pae 566.  

20 A Is that on figur 12? 

2Q Yes.  

22 A Yes, it would be in going part through New York.  

23. MR. CLE3M E: We have no further questions, 

24 r. Chairn.  

C4AIRMAN JENSCH: Any other party desire to



ar2 
420 

I interrogate these witnesses? 

2 Any redirect? 

3 MR. GRAY: Yes, Mr. Chairman.  

4 CHAIRMNN $IINSCH= Wa are going to have to somehow, 

5 Mr. Gray, if you will use the microphone a&id Mr. Clemente 

6 was using, so that the witnesses cn use the microphone that 

7 they have been using.  

8 Mr. Clemente's assistant is providing a microphone' 

9 Thank you.  

10 REDIRECT iAXAMINATION 

11 BY MR. GRAY: 

12 Q Dr. Coplan, I refer you to Part 100, Appendix A, 

13 Section 4(a)(6). This section previously was read into the 

14 record by Mr. Clemente, and it deals with correlation of 

is epicenters or locations of highest intensity of historically 

16 reported earthquakes ere ..ossibla with tectonic structureE:.  

17 Is it the Staff's interpretation that a tectonic 

18 structure must be seen from the surface of the earth? 

19 A wo, it is not.  

20 0Q Can it be located deep within the earth? 

21 A Yes, it can be.  

29.2 Q Can it be roflected while not seen on the surface 

23 of the earth by geophysical structures on the earth's 

e4 surface which would be evidence that indeed such structure 

would be located within the earth?
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A Geological structures, yes.o 
2 

Q Are there such geological struci:ures associated 
3 

with what you have previously referred to as the Boston
4 

Ottawa seismic zone? 

A Yes.  
6 

Q What features are those? 
7 A The white mouxtaia intrusives,, 1he Mntigian 8 

hills, or possibly the Kelvin Seamount, and there may also 

be some connection to the fact that the Ot'2:awa Bcmnechere Grp Jin 
10 is of about the same age as these features,. 4nd it too lies 
11 partly within the seismic trand.  

12 Q Is it then possible that with evidence of 

geological features such as you have described, that these 

14 features could be indicative of a dislocation or distortion 

within the earth's crust? 

16 A Yes, they could b*.  

17Q Is ther literatuw.e which you have cited in the 
18 supplement to the Safety Evauatimn report which is supportiv 

of your theory? 

20 A Yes, there is.  

21 Q 'Which literature is that? 

A This would be the paper by Sbar and :Sykes° 

Q What is the date of that paper? 

24 A 1973, 1 believe, yes.  

25Q Is there a reasonable correlation of epicenters
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I of historically reported eart hquakes along the Boston

2 Ottawa seismic %one? 

3 A With the inferred structure, yes.  

4 Q In response to a question by Mr, Clemente, you 

5 indicated that on page 2-13 of the Safety Evaluation Suppleme 

6 you used the word 'may refleut instability along paleo 

7 fracture zones. , 

8 Did you respond to Mr Clemente by indicating 

9 that the use of the word mavl miant that ihe instability 

10 along paleo fracture zone wasi spoculative? 

11 A I think I answered the qusstion. I intended to 

la answer the question that the paleo fracture zone, I guess -

13 well, that the paleo fracture zone would be specualtive.  

14 Q Does that cast any doubt upon your conclusion as 

15 to the existence of tectonic structure? 

16 A No, it would change, I guess, the type of 

17 tectonic structure at least how it might hvve originated.  

18 I still think that there is very strong indication 

19 that there is something thero, some structural feature or 

'20 features, that is considerable distance from the Indian Point 

21 site with which that group of epicenters is associated.  

22Q Are the epicenters along the Boston-Ottawa seismic 

23 belt significantly different in intensity from those epiceante" 

within the Piedmont-New England tectonic province? 

A Generally they occur more frequently and there ha
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been some that are larger.  

MR. GRAY: I have nc further quastions, Mr.  

Chairman.  

CHAIRMAN JENSCH: Do you have some questions? 

MR. CLEMENTE: On ." or two brief questions, Mr.  

Chairman.  

CHAIRNMN JENSCH: Proceed.  

RECROSS EXWINAT ION 

BY MR. CLEDMTE: 

Q Dr. Coplan, racogii zing that Appendix A defines 

tectonic structure as a large scale dislocation or distortior' 

within the earth's crust, its extent is mesured in miles.  

Must a tectaiic structure be an 

dislocation or distortion to satisfy the definition in Append t.  

A, whether seen at the surface or not? 

A (Mr. Coplan) Yes, I quess it would, and I guess 

I would further add that given what we know about earthquakes 

in order to have one, you have to have a tactonic structure, 

so in a sense the accumulation of all concentration of all 

those earthquakes in that one zone could be taken as evidence 

that there is tectonic structure there.  

Q Can speculation be accepted as sufficient for 

Appendix A? 

MR. GRAY: I will object to that, Mr. Chairman, 

It ,is speculative and it is vague.
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CHAIRMAN JENSCH: I think he de"ined that in 

Section 2.4, page 2-13 as speculative, and I think this is a 

follow-up of the definition he has used.  

MRo CLEMENTE: He defined it as speculative in.  

response to my question and Mr. Gray's question.  

CHAIRMAN JENSCH: Objection is overruled. The 

qr.;tion may be answered.  

BY MR. CLEMENTE 

Q Does the speculative conclusion suffice for 

the purposes of Appendix A? 

A I wouldn't say so. However, I think that again 

if the reference is being made to the statement in the 

Safety Evaluation of the palao fracture zone speculative, 

what I consider to be speculative is the particular 

structure having originated at a peticular time in geologic 

history in a particular way.  

There is a lot of speculation there.  

Q You have made that clear.  

A More so, I guess, than geologists usually deal 

with, 

Q You have made that clear in a previous response.  

MR. CLEMENTE: I have no further questions, Mr.  

Chairman.

CHAIMmN JEmSCH: There being nothing further -

MR. GRAY: May I have a moment?
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I 
CHAI1MAN JENSCH:. Let me just aak a moment, 

2 does the Staff have a so-called EWS resources technological 
3 

satellite picture? 

4 
Dr, Coplane do ycu have one of -this area? 

5 
WITNESS COPLAN: Yes, we do.  

6 
CHAIRMAN JEMNSCH: Do you have it with you? 

7 WITNESS COPLAn: No, sir, I don~t.  
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14-4 . CAAiMAN JENSCH: Have you' made any interpretatio.  

2 from such a picture? 

3 WITNESS"COPLAN: I would have to say that I am no.  

9 4 really qualified to make such an interpretation..  

5 CHAIRMAN JENSCH: Have you had one made for you 

6 from such a picture? 

7 WITNESS COPLAN: I have discussed that with other 

8 geolog-Lsts on the staff, and none of them have said that the 

9 .see anything that would correspond to structure.  

10 CHAIRMAN JENSCH: I think it i3 a very specialize 

11 field, and I think that reading these pictures is a new 

12 endeavor. It is a new process of getting pictures.  

Have you had any recognized qualified and experi~13 

14 enced reader of an Erts picture give you an interpretation 

of the picture in this area? 15 

WITNESS COPLAN: No.  16 

CHAXRMAN JENSCH: Do you know anybody who could 17 

give you such an interpretation, that is, a person who is 

19 qualified and experienced in reading the Lrts pictures? 

WITNESS COPLAN: Not offhand.  20 

WITNESS STEPP: We have contacts with people who 21 

could give us that kind of an interpretation.  

t 23 CHAIRMAN JENSCH: The reason I ask is that sometil.,.  

24 ago there was an article in Fortune that seemed to be writte: 

by a person familiar with this new field, and the discoverie
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that they are making and the more accurate readings they are 

2 getting are what is in the earth and the ,earth's surface, 

and I wondered if its worthwhile for the staff to secure 

such an interpretation and submit it, 
5 

You say you do know of someone who could give 

6 you such a reading? 

WITNESS STEPP: Yes, sir, but we do not consider 

8 that to be a very useful potential source of interpretation 

9 of this seismic zone.  

10 CHAIRMAN JENSCH: Well, there may be some differ

ences about it, and not knowing what is in the picture for 

12 this area, I suppose it is difficult to se.y how good or 

13 not good it is until you have had some interpretation, so we 

14 won't ask you to give interpretations on !:,hether you think 

15 it is good or not good until you have had somebody tell you 

16 what is in the picture.  

17 My question is: Did you think.it is something 

18 you could procure and perhaps submit? 

19 WITNESS STEPP: Yes, sir, we could.  

20 CHAIRMAN JENSCH: We are going to try and recess 

21 if we can eit 4:00 o'clock. Perhaps we could take a five

22 minute recess. It is now 3:35, by that clock; we will recon, n, 

23 here at 3:40.  

24 (Short recess.) 

25
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CHAIRMAN JENSCH: Let's please come to order.  

2 Mr. Gray -- is he here? 

3 MR. GRAINEY: He will be in a moment.  

4 CHAIRMAN JENSCH: As I understand it, there is nc 

5 further interrogation of witnesses Coplan and Stepp, is that 

6 correct? 

7 MR. CLEMENTE: Yes, Mr. Chairman, we have no 

8 further questions.  

9 CHAIRMAN JENSCH: Ver.y well. We would like to 

10 have the staff consider the submission of the Efts picture 

11 with some qualified and experienced interpretation with it.  

12 MR. CLEMENTE: Could we ask anything being sub

13 mitted to the Board be served on us, Mr. Chairman?.  

14 CHAIRMAN JENSCH: We won't accept anything unless 

15 it has been served on all parties, you caz. be sure of that.  

And that goes with any submission that comes from any party.  

17 Very well, what witnesses will se accommodate now.  

I8 We have 17 minutes to go, have we got a quickie we can take 

19 care of before 4:00 o'clock? 

20 MR, GRAY: Mr. Chairman, excuse me, As I under

21 stood the witnesses were not dismissed officially by the 

22 Board, and Mr. Clemente had a!lked a question on recross and 

23 the Board had asked a .estion. May I be entitled to ask one 

24 ft~rther question? 

25 CHAIRMAN JENSCH: Yes. There ig no limit; proceec
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1 REDIRECT EXAMINATION 

2 BY MR. GRAY: 

3 Q In your professional judgment, do you believe thz 

4 the existence of a tectonic structure or structures within 

5 the Boston-Ottawa seismic zone, do you believe that to be 

6 speculative? 

7 A (Dr. Coplan) No, I do not.  

8 MR. GRAY: I have no further questions.  

9 CHAIRMAN JENSCH; DoyQu want to take another sho

10 at it? 

11 3EIM4, Very well, no further questions; the witnesses 

ta are excused.  

13 What is the next one? We have got 15 minutes now.  

14 (Witnesses excused.) 

15 MR. VOIGT: Mr. Chairman? 

16 CHAIRMAN JENSCH: Yes.  

17 MR. VOIGT: Last week, the StaVe of New York servc.  

18 a motion requesting responses to certain specific questions 

19 regarding quality assurance, and in compliance with your Hono s 

20 subsequent letter, we have prepared those responses and we ar 

21 prepared to submit those at this time, if you -wish to do so.  

22 CHAIP4MAN JENSCH: I think that is a good suggestio: 

23 'let's proceed.  

24 MR. GALLO: Excuse me, Mr. Chairman, I wonder, we 

25 st;ll have three other witnesses on behalf of the safety
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I evaluation report, tha t are still on the stand, is that 

2 right? 

3 CHAIPR4AN JENSCH: We are attempting to accomodat, 

4 them; whichever will be most convenient for the witnesses 

5 we will undertake.  

6 What would you like to do? 

7 MR. GALLO: I guess I ought to ask this question, 

8 Does the Board have further questions of these three witness-is? 

9 CHAIRMAN JENSCH: We ton't know yet. What is theL 

to field.? 

11 We are principally going to talk about QA. What 

12 witness among the three will take that field? 

13 MR. GRAINEY: Mr. Chairman, the staff has three 

14 other witnesses for Quality Assurance. If the Board has no 

15 further questions of these witnesses today, I would like to 

16 get them discharged so they don't have to come back.  

CHAIRMAN JENSCH: I always htsitate to see the 17 

witnesses leave unless thene is some knocking at the door th i 

19 has to get them back to Bethesda. We will assuxme seismicity 

20 has been taken care of.  

21 MR. GRAINEY: I would at least ask if we could 

22 dismiss Mr. Jackson on the financial qualifications, since 

the Board apparently has no questions, and no one else does 

either.  

25 CHAIRMAN JENSCH: Mr. Brlggs has some financial
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inquiry.

MR. GRAINEY: Could we follow -that up now? 

CHAIRMAN JENSCH: Surely. We will try to get 

them both in, if we move along a little bit here.  

MR. GRAINEY: Certainly.  

DR. BRIGGS: What are the principal criteria you 

use in deciding' _h.at the applicant is financiaily qualified 

to operate Unit No. 3? 

WITNESS JACKSON: Well, in this case, the basic 

criteria are whether the operation of the units will cover 

expenses and whether there will be available the necessary 

monies to shut down and maintain the plant in a safe conditic 

if that is recessary.  

MR. BRIGGS: And you have concluded as a result 

of your analysis that they are financially qualified?.  

WITNESS JACKSON: Yes, sir, that is correct.  

MR. BRIGGS: If you had made that analysis last 

April, do you suppose you would have reached the same con

clusion? 

WITNESS JACKSON: Well, that is a difficult 

question to say or to give a quick response to. In this 

particular case, I would have to say that the applicant will 

be in better financial condition if the plant is operating 

than if it were not operating.  

That is to say, it would obtain revenues and reduc i
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I purchase power costs if it vw7ere operating. So that, 

2 basically, on an operating K:eactor, there would be better 

3 odff to be granted a license and would be :,n better financial 

4 shape with it operating than if the plant was not granted 

5 a license.  

6 MR. WiGGS: You mear. it might not be qualified 

7 to opera:'be the reactor vnless it gets .an atctuaiy runs it, 

8 -it's better qualified if itIs running than if. it's not runni " 

9 UT TNESS JACKSON: Yes, sir.  

10 MR. BRIGGS: That seems a little bit strange.  

i ?-R. GALLO: Ex;.,use me, I think, Dr. Briggs, what 

12 the witness was saying was it was qualified from a financial 

13 standpoint, not from a technical standpoint.  

14 WITU!SS JACKSON: Yes, sir.  

15 MR. BRIGGS: No,I understand that.  

16 You are acquainted with some of the di'.Fficulties 

17 that Unit 2 had in its early operation, are you? 

is WITNESS JACKSON: To a limited extent, yes, sir.  
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5-2 MR. BRIGGS: And if one has difficulty in 

early operation of. the reactor so that it need be shut down 
3 half the time or three quarters of the tiym, how does this 

* 4 affect the Applicant's qua:ification? 

WITNESS JACKSON: Well, I can '""* really address 
6 myself to that directly other than any faility that is 

not operating is not generating revenue whatever expense 

8 it has.  

9 Howover, in its stage right nw,, it is not 

10 operating either, so that many of these wxpenses will be the 

1.1 whether it is granted a license or not.  

12 MR. BRIGGS: WelL you indicated there was 

13 problem in replying to my question concerning their conditio.  

14 last April. Is there any reason to beliee' e that the situatit 

15 couldn't repeat itself and that next April, not th is April, 

16 but next April, the Applicant might be in a similar situatio, ? 

17 WITNESS JACKSON: I don't believe that to be my 

i8 judgment at this point in time. It's always possible for 

19 an Applicant to enter conditions one cannot foresee a great 

20 distance in the future, but it's my best judgment they have 

2*1 taken actions which have remedied and will remedy the 

22 situation, and that they are financially qualified to operat .  

23 the plant.  

S24 1 am not sure but what I might come up with the 

25 same decision if I had retroactively been asked to produce
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I that result last April. But I was not at thattime retained 

2 by the Staff to investigate Con Ed.  

3 CHAIRMAN JENSCH: Any questiono? 

4 If not, thank you, Mr. Jackson. You are excused.  

5 (Witness Yackson excused.) 

6 CHAIRMAN JENSCH: Did you have another, Mr.  

7 Grainey? The gentleman at the left in thi brrqn suit, 

8 what is his name? 

9 MR. GRAINEY: Mr, Aycock.  

10 CHAIRMAN JENSCH: VUat is his £1:ield? 

11 MR GRAINEY: He is the proje- manager. And 

Ig Mr. Vassallo was the branch chief for the Indian Point 

13 project.  

14 CHAIRMAN JENSCH: Is it necessary for both of 

15 those gentlemen to be there? Can one stay, the project 

16 leader? Would that be suffAicient? 

17 MR. GRAINEY: Yes, sir.  

CHAIRMAN JENSCH: The only thing is someties 

19 something comes up that they want to ask in overall Staff 

20 view on somthing, and there is no overall Staff witness 

21 here. And I think it would be helpful if he could be here.  

22 MR. GRAINEY: Yes, sir, they can stay.  

CHAIRMAN JENSCE: Mr. Vassallo, is he the gentlem n 

24 you would like to excuse particularly? 

25 MR. GRA&MEY: Ws can work that out this evening,

434
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Sir.  

CIIARMN JENSCH:- W4 don't van". to unduly incon

venience your scedule. We know the Staff has a heavy loads 

and there are problems keeping abreast of the schedule, and 

we want to accommodate that eve-xy way we c,'an.  

MR,. BRIGGS: The question co c-nniing the saismic 

Matters. A microseismic ne-,,ork, ia to be established 

at Indian Points. Mhat Y's the st~atus of tjhat, could someone 

tell us? 

MR. CAHILL: 1 can respond. There vwere 12 

locations tor thisj micr:)seiiuimic network. 10 of them have 

been selacted,, two ame yet to be selected, and "ve had to get 

permission of owners and absent that, findcing equwtvalent 

site and so on.  

We have the equipment on order and we' 

presently axpect to have~ tho recordings start in about 

August of this year.  

MR. BRIGGS: Is t~he Applicant conmiitted to 

have it start in Augusta, or is this 

Mg. CAHflLL: Nwov there Isn't a cCUmmi r~nt In timae, 

W are committed and haveproceeded to Iui~lement the program.  

We are commtted to the program and we are committed to 

implement it as soon ars practicables which we are going 

about doigig.

MR. BRIGGSt Is there any dacisiou on the length
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1 of time that the measurements will be taken? 

2 MR. CAHILL: I am not sure whet;her there is\ 

3 a particular time. e are following the idvice of 

4 geologists and seismologists to run the p:ogram sufficiently 

5 long enough to gather the data to reach conclusions regardin 

6 this question.  

7 MR. BRIGGS: So no decision has been made as to 

8 whether it's a one-year program or two or three or five? 

9 MR. CAHILL: Dr. Briggs, I just: am not sure 

10 whether there is designated time. Initia.ly, it is, I am 

11 informed, a year program.  

12 MR. BRIGGS: Thank you.  

13 CHAIRMAN JENSCH: Thank you.  

14 May we proceed nowr with the answers on QA that 

15 you had prepared in response to the New York Council? 

16 MR. VOIGT: Yes, Your Honor.  

17 I distributed to the Board and the parties this 

Is morning a document bearing caption for this proceeding 

19 on the title "Statement of Gordon A. Beer," with respect to 

20 certain quality assurance matters, dated April 1# 1975.  

21 T would request at this time that thatdocument bo 

identified as an exhibit in this proceeding.  

CHAXRMAN JENSCH: 1t seems to be quite short.  

I wonder if it wouldn't be better to have it read, or have 

25 ittyped and included in the transcript.
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1 MR. VOIGT: There is no objection on my paxt 

2 to that.  

3 CHAIRMAN JENSCH: Will you iden:tify the witness 

0 4 and let him be sworn and swear to the accracy of this 

s proceeding? 

6 Whereupont 

7 
GORDON A. BrER 

was called as a witness on behalf of the Zplicant and, 
9 

having been first duly sworn, was oxamined and testified as 
10 

follows: 
11 

DIRECT EXAM4INATION 
12 

BY MR. VOIGT: 
13Q Mr. Beer, what is your full name and where do 
14 

you reside? 

A Gordon A. Beer, and my home address is 9W (:k4 
16 SmallkTown Road, Warren, Ne.- Jersey 

17 Q By whom are you mployed? 
18 

A Consolidated Bditiono 

Q And what is your positi:a with that couany? 
20 A Director of quality assurance.  

21 Q Mr. Beer , have you previously prepared a statemenA 

of your professional qualifications for submission in this 

23 22 proceeding? 

24A 1 have.  

25 MR. VOOT Mr. Chairman. copies of Mr. Bers
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PROFESSIONAL QUALIFTCATIONS of GOnDON A. BEER, DIRECTOR, 

QUALITY ASSURANCE, CONSOLIDATED EDISON CONPANY OF NEW YORK, 

My name is Gcrdon A. Beer. My business address is 4 

Irving Place, New York, New York 10003. 1 currently hold th

position of Director of Quality Assurance for 

Consolidated Edison Company of Now York, Inc.

438 

professional qualifications are being dist-ributed at this 

time.  

BY MR. VOIGT: 

Q Mr. Beer, I show you a document bearing the 

title "Professional Qualifications, Gordon A. Ber, 

Director, Quality Assurance, Consolidated Edison Company 

of New York, Inc.," and I ask you whether you prepared this 

document stating your profew-sional qualif .cations? 

A I did.  

Q And are the state, mants in that document correct? 

A They are.  

MR. VOIGT: Mr. Chairman, I ask this document 

be entered into the record as if read.  

CHAIRMAN JENSCH: Is there any objection? 

Hearing no objection, the requtst of Applicant's 

counsel is granted and the professional qualifications of 

Gordon A. Beer may be typed into the transcript as if 

orally presented in these p.:oceedings.
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I graduated from the Universit!r of California at 
21 

Los Angeles in 1953 with a 3achelor of Sc lence Degree in 
3 

zek-Engineeringo 
4.  

I was employed a& a civilian i)r the United State 
5 Navy upon graduation from UCLA and worke4 at Mare Island 
6 

Naval Shipyard until 1962 a,3 a naval arcb:.tect (structural) 
7 and as a supervisory engine;.ar in their pz-gram for the 

8 construction of nuclear pair~r plarts for 

9 In 1962, I left :zhe NaVy to wc. * for Aerjoet 
10 General Corporation. While at A4exr et, I held the positions 

of head of the development and eyertm %:esting 

12 department, and senior project engineer cver projects 

13 associated with the developmnent and testi.ig of a nuclear 

powered electrical generating system for :ise in outer space.  

15 In 1967, I left Aerojet to accept a position 

16 at the Liquid Metals Engineering Center (t'MfEC) This center 

17 is operated for the AEC by Atomics Intern tional, Divison of 

b3 North American Rockwell Corporation. At %he LMEC, I held 

19 the positions of Qaulity Asurance Unit MP4;:ager and test 

20 facility operations manager.  

21 In 19710 I left the LMEC to acciept the position oQ 

22 director of quality assurance for Consolidated Edison 

23 Company of New York, Inc.  

24 

25
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I BY MR. VOIGT: 

2 Q Mr. Beer, I next refer you to . document bearing 

3 the title, "Statement of Cordon A. Beer, with respect to 

4 certain quality assurance mvtters," and I ask whether the 

5 written responses listed in that document were prepared unde 

6 your supervision? 

7 A They were.  

8 Q And are those responses true and correct, to the 

9 best of your knowledge and information? 

10 A They are.  

if MR. VOIGT; Mr. Chairmav., I ask this document be 

12 incorporated into the record as if read.  

13 CHAIRMAN JENSCH: Is there'any objection? 

14 Hearing no objection, the request of applicant's 

15 counsel is granted and the prepared staterent by Gordon A.  

16 Beer with respect to certain quality assurance matters may bc 

17 typed into the record and shall constitute evidence as if 

as orally given.  

19 (Document follows:) 

20 

21 

23 

24 

25



441

UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION

In the Matter of 

CONSOLIDATED EDISON COMPANY 
OF NEW YORKv INC., 

(Indian Point Station, 
Unit No. 2.)

Docket No. 50-286

STATEMENT OV GORDON A. BEER WITH 
.RESPECT TO CERTAIN QUALITY ASSURANCE MATTERS

Dated: April 1, 1975
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1 My name is Gordon A. Beer and I am employed by the 

2 Consolidated Edison Company of New York, Ynco, as Director 

3 of Quality Assurance. In that capacity, am familiar with 

4 the Quality Assurance program at the lndi t Point Station 

5 for both the construction and operation phases. I make 

6 this statement in response Ito the questloixv posed by the 

7 Atomic Energy Council of New York State in its March 21, 

8 l9 '5 submittal to the Atomic Safety and LI:tcensing Board.  

9 These questions and my responses thereto ure as follows.  

10 
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Welding Procedures 

U. S. AEC inspections conducted during construction note 
Class A welding procedure discrepancies such as the non
traceability of electrodes for reactor coolant system weldinr 
(R.O. Inspection Report 72-01 for March 1972), etc.  

1. During the construction phase, how did Con Edison verify 
that contractors such as WEDCO: 

a. Utilized Code authorized welding procedures for the 
joining required? 

b. Implemented the welding procedures correctly prior 
to fitup, during fitup, during welding and after 
welding? 

Answer 

i. (a) Con Edison's quality assurance program requires its 

personnel to monitor field welding. This includes 

docmented checks to assure welding is being accom

plished with approved procedures qualified in accor 

ance with applicable codes. Additionally, Con Edis 

audits WEDCO records to verify proper accomplishmeni 

of work and appropy'iateness and completeness of rec.  

These., audits inc,lude review of weld data sheets 

that identify weld procedures used for particular 

wtld joints.  

(b) The monitoring and auditing activities discussed 

above verify proper irplementation of weld procedur( 

prior to fitup, during fitup, during welding and 

after welding.
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I WOldin Operation and Controls 

2 Con Edison Quality Assurance General Administrative Directiw.  
No. QA-GAD 4 and AD-2 addfs welding and inspection procedu 

3 for the control and welding of Class A components at Indian 
Point Unit No. 3 for repair, etc., welding during the operat 

4 phase.  

5 1. What similar Quality Assurance Directives, if any, 
addresses the welding and subsequent inspection of 

6 Class B and C components.  

7 2. If there are no written directives or controls, what 
assurance is provided tit Class B and C components 

8 will be properly joined? 

9 
Answer 

10 
QA-GAD-4 and AD-2 apply to the components designated by Con 

11 
Edison's QA program as "Class A." This program "Class A" 

12 
designation applies to sa-fety-related components designated 

13 
by the 1968 ASME Code Section III as Code Classes A, B and C 

14 .  

QA-GAD-4 and AD-2 apply to safety-related ASME Code Class A, 
15 

B and C*components.  
16 
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I Pressure Vessel Safe End Cl-.ddiny 

2 

3 R.O. Inspection Report 286?69-7 (October 1969) stated that 
4 odaing, as assurande against chloride sZtress corrosion, 

5 had been added to the nozzles and safe en&s of the reactor 

6 pressure vessel by Combustion Engineering in accordance with 

7 Westinghouse Welding Procedure #PS 82121VI.  

8 1. Was the cladding plate 'UT inspected prior to installatio-.  

9 in accordance with ASMECode, Section C11? 

10 .. Assumini the cladding was austenitic, unstablilized 

11 stainless steel: 

12 (a) did the Westi-nhouse Procedure reIquire the use of 

13 an electrode (such as SA 309, Type MO) for 

14 dissimilar metal welding between the clad plate 

15 and the carbon steel nozzles? a:'.d (b) was a low 

16 carbon content electrode (such as SA-298, Type 308L' 

17 used for the stainless steel welds to provide resis 

tance to intergranular corrosion? 

20 3. Were the cladding welds nondestructively examined? 

21| Answer 

22 lo Weld deposit cladding (rather: than plate) was applied to 

the nozzles and safe ends of the reactor pressure vessel.  

24 2 (a) The weld area between the carbon steel nozzle 

and the safe end was overlaid with Inconel 82 which is
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1 an appropriate welding electrode composition for thi 

2 application.  

3 (b) The safe 'nd was overlaid on both l.D. and O.D. with 

4 low carbon type stainless steel (e.g., E312L, E308L) 

5 which we appropriate welding electrode composition 

6 for this application.  

7 3. The entire cladding was inspected by liquid penetrant and 

8 ultrasonic tests.  

9 
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Installation of Valves: Since future repair activity and 

operation may be affected, how did the quality assurance 

program ascertain that v had been installed in Class A, 

B, and C systems with bridgaewall viark orientation in 

-accordance with the flow diagrams or other authorizing 

documents? 

Answer- Con Edison's QA program includes a documented 

post installation systems checkout by Con Edison personnel 

that verifies proper valve orientation in safety-related sys :, iwo'
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Group B Tubular Products.- ASME Code, Section III does not 

2 
require supplementary nondestructive ex:amination of Group 

3 
B (those which do not noxmally confine reactor coolant) 04 
tubular (pipe and fittings) products.  

5 
1. During construction of the Unit No. 3, what, if 

6 
any supplementary nondestructive cxamination was conducted 

7 
in Group B (Class B and C) tubular products? 

8 
2. Does the quality assurance program provide that 

repair or conversi.ou group B tubular products receive 

10 
examination-and if it does, by what procedure? 

11 
Answer: 

12 1. Grup B type stainless steel tubular products used 

0 13 in safety-related components such as plant auxiliary heat 

14 exchangers were required to be nondestructively examined.  

15 lie specifications required the manufacturer to conduct 

16 either an ultrasonic or eddy current test on the tubing.  

17 2. Our quality assurance program provides for 

i8 review of repair, maintenance and modificcation requirements 

19 by various designated organizations such as engineering, 

20 quality assurance and the station QA engineer to assure 

21 that proper examinations are specified. This process is 

22 described in Con Edison's corporate instruction CI-240-I, 

23 "Quality Assurance Program for Operating Nuclear Plants." 

24 The particular examination required is . on a case-bi 

25 ase basis.
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93 1 MR. VOIGT: Mr. Chairman,I would note for the 

2 record that the document which you have "ist authorized to 

3 be included in the record includes the ve".Datim questions 

4 as submitted by the State of New York, as well as the respon:os 

5 prepared under Mr. Beer's stapervision.  

6 CHAIRMA/N JENSCH: It will be so noted.  

7 MR. VOIGT: 1 would then ask i.ether there are 

8 any additional questions or inquiries pertaining to these 

9 matters to be directed to Mr. Beer.  

10 CHAIRMAN JENSCH: Well, just having received your 

ii document today, I don't know that we are in a position to 

12 respond Will it be difficult for Mr. Beer to be here tomor uw' 

13 MR. VOIGT: No, sir, we will have Mr. Beer here 

14 tomorrow.  

15 CHAIRMAN JENSCH: Let ua answer your question, 

16 if we may, tomorrow.  

17 14R. VOIGT: May tye have also a dtatermination whetl 

8 the State of New York has aiy further inquiries? 

19 CHAIRMAN JENSCH: Do you have any ftrther inquirit -.? 

20 MR. CLEMENTE- Mr. Chairman, if you are going to 

21 put Mr. Beer off until tomorrow, we would ask to look at the 

,2 document overnight,too.  

23 CHAIRMAN ZENSCH: Very well.  

24 it is now a few second until 4:00 o'clock; in 

23 accordance with our previous arrangement, we wire planming t(
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1 recess at 4:00 o'clock. Is there any further m atter we can 

2 take up before we do recess's 

3 MR. VOIGT: i merely wanted to point Out for the 

4 benefit of the Board and those parties who are plnning to 

5 accompany the Board, that the company has arranged for a bus., 

6 The bus will be out in front of the building to provide trant 

7 portation to the site.  

8 In the alternative, anyone who 'dishes to do so 

9 may drive his own car to the site and the bus will then pick 

10 up those people at the gate at the site entrance.  

11 CHAIRMAN JENSCH: I think that will be very helpfu 

12 and it will save and expedite our going back to our places 

13 of residence for the evening° We can perhaps drive there, 

14 we probably will do that, and we would like to meet the bus 

15 at the gate to take us.  

16 It's very helpful to have this bus available once 

17 we get inside the gates, though.  

Is there anything further before we recess? 

19 MR. CLEMENTE: Mr. Chairman, I would like to estab..s 

20 a schedule for New York State to present direct testimony on 

21 the seismic issues. For the Board's information, we expect 

22 to rely upon testimony of Dr. Paul Pomeray, a seismologist 

23 on the staff of the New York State Geological Survey.  

2A He has been in Puerto Rico with Dr. Sykes since January, and 

25 is expected to return late tomorrow night.
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I CHAIRMAN JENSCH: What time would you like to 

2 convene toxorrow night? 

3 MR. CLEMENTE: I would ask the Board's indulgence 

4 in this matter and would like to find out if the Board woull1 

5 entertain a delay in presentation of the State'r. direct 

6 testimony xntil early next week? 

7 CHAIRMAN JENSCH: That would be impossible.  

8 Can't he be here on Thursday? 

9 MR. CLEMENTE: I will attempt to ascertain that 

10 this evening.  

11 CHAIRMAN JENSCH: We would like to finish this 

12 week, because I have schedules the rest of the month, and I 

13 think if we could try and finish this week, that would be 

14 good.  

15 

16 

17 

19 

20 

21 

22 

23 

24 

25
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MR. CLEMVNTE: It may and may %ot be possible., 

2 Mr. Chairman. We would be A.Vilinc to come to Washington 

3- next Monday if that offers any accommodation to the Staff 

4 or the Board.  

CHAIRMAN JENSCH: I don't knowf if we can do that 

6 If we were going in section3, it wight be possible.  

7 Would you confer with Applicant: s counsel and see 

8 if you can stipulate as to te evidence you would adduce 

9 through this witness, and maybe he would agree that if 

10 this witness were called, h,; would so testify, and maybe he 

if could work out upon the understanding of what he would have 

12 testified, what he would ask in the way of cross-examination 

13 Stipulations appaar to be the way of the game 

14 in this proceeding.  

15 MR. GRAY: In view of the contr-oversy between 

16 the State of New York and the Staff, I would suggest that 

17 counsel for the State speak to the Staff, because we may 

I8 have some questions of the State.  

19 CHIRMAN JENSCH: I didn't want to exclude you 

20 at all, sir, and I think If you can stipulate to this, we 

21 would expect you to stipulate, too.  

22 Is there anything further before the recess? 

23 MR. VOXGT: Mr. Chairman, I must rise again 

24 in response to this. The State of New York has come in 

25 at thp l1th hour with new subject matters; I think it's
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1 incumbent upon them to have, their witness here and be 

2 prepared to pret.ent their case, arnd if they are m'iable to 

3 do that, I think they should be precluded from proceeding 

4 any further in this matter.  

5 There is a serious question as to whether it s 

6 cognizable of the Board in any event, and I think that 

7'we would have to object very strovgly to any delay in the 

8 resolution of this matter as the result of the conveAienca 

of the State.  9 

10 If they want to ,?ursue this, I think it )s their 

If obligation to have their me:a here.  

12 CHAXRMA JENSCH: 'The Loard is giving some 

13 consideration to forwarling all of the seJsmological matters 

14 directly to the Commission, so we will keep that in mind.  

But I do think every effort should be made to have the 

16 gentleman here this week so we can have the matter developed 

on the irecord while we are here assembled.  17 

I think it will "head to greater problems than 

19 solutions if we don.t.  

MR. CLEMENTE: We will attempt to do sop Mr.  

21 

CHAIRMAN JENSCH: Very well. ;%ny further questix ? 

If not, let's recess to zsconvem tomorrow 

morning in this room at 900o 

(Whereupon the hearing was adjourned at 4 05 p.m.  

to reconvene at 9:00 a.m., WednesdayApril 2, 1975.)
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