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UNITED STATES OF AMERCA 

NUCLEAR REGULATORY COMMISSION

In the Matter of,: 

CONSOLIDATED EDISON COMPANY OF : Docket No:. 50-247 

.NEW YORK, INC.  

(Indian P0'nt Number 2) 

Westchester County Courthouse 
Courtroom 100 
.11 Grove Street 

White Plains, New York 

Tuesday, 5 October 1976 

Hearing was convened pursuant to notice in the 

above-entitled matter at 9:00 a.m.  

BEFORE.:.  

,.SAMUEL JENSCH, Esq., Chairman,- Atomic Safety 
and Licensing Board.  

R. BEECHER BRIGGS, Member., 

FRANKLIN C. DAIBER, Member..  

APPEARANCES:

" - MICHAEL GRAINEY, Esq.,,, Nuclear: Regulatory.  

Commission, Washington, DC; on behalf 

of the Regulatory Staff.  

_SARAH CHASIS, Esq.,, on behalf of the Hudson River 
Fishermens Association, National Resources 

Defense Council, 15 West j44th Street, 

New York, New York.

- I



jon

K

22 

23 

*24 
Ace-Federal. Reporters, Inc.  

25

72-A 

APPEARANCES (Continued) 

WERNER KUHN, Esq., on behalf of the New York State 

Atomic Energy Council, New York State Department 

of Environmental Conservation,, 80 Wolf Road, 

Albany, New York.  

EDWARD.J..SACK, Esq., Consolidated Edison;, 
.4 Irving Place, New.York, New; York; 

LEONARD J. TROSTEN and EUGENE FIDELL, 

LeBeouf, Lamb, Leiby & MacRae, 
1757 N Street, N.W., Washington, D.C.,.  

on behalf of Consolidated Edison.  

MS. DAVIS.
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11 P 0 C 2.D I. TJr S' 

2 CIAIMAN JEUISCII.: Please come to order.  

3 n"nis. proceedinq is an evidentiar , proceeding 

4 convened in-accordance with an order to convene evidentiary 

5 proceeding which was issued September 24', 1176: setting this 

time and place for the conveninq of the nroceedinq.  

7 The order convening this evidentiarv. hearing was

e given public distribution which included ul1ication in the 

9 Federal Register on September 30-, 19.76, as reflected by 

Volume 41 of' the Federal Register at page 43,256,i continuing 

. o.,,er to page 5.7.  

12 The date selected generally is in -accordance with_ 

3 pnric dn 
13 a. prehearing conference which was convened here in at Plains 

14 on September 22, at which time consideration was given to -the 

possibility: of hearing on October 6 or 7, but subject.to 

16 the availability of the space..', 

17 There: was no. space available.  

In; vie% of the crowded court calendar at 18 

1 Westchester, County, they .rovided for the use of this 
19 

ceremonial. courtroom on today, Tuesdav,. October 5.  20 

All parties were i=, ediately informed of that change : ZI 

in date from- the 6th to the 5th.  

The media were likewise generallv informed by 
23, 

the public information section of the..uclear Regulatory 
24 

• .. _iCommission.  
25
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hiThis date was intended for two narticular aspects.  

' One, the presentation of statements by way of 
... 3 limited: appearance.  

4 Second presentation of evidence in surnort of the 

request by Consolidated Edison Comanv of ew York, inc., 

6 for the: determination of the preferred alternative closed 

7 cycle cooling -system..  

- Since our -prehearinq conference which was held on 

9 September 22,-the Board has received a copy of the stipulation 

10 I signed by the Darties to the proceeding, which stated, that the 

1i license- amendment requested by Consolidated Edison Company 

2 of .New York, Inc., also designated as either the licensee or 

13 the Applicant, should be granted that license amendsnent soughtJ 

14: The determination of preferred alternative closed cycle coolingl 

15 system as a natural draft wet cooling tower.  

16 "The stipulation also. provided that the 

17 agreement. reflected thereby is without. prejudice to the 

18 right of the licensee to assert in other nroceedings that 

19 the installation of any closed 'cycle cooling system would 
2019 te istaliont of 

be justified or to seek* other relief that might be a~pronriate.  

21. " The stipulation stated that the parties were not 

able. to agree whether all governmental apnproval. required 

Q to proceed with the- construction of the closed circle cooling 

?' 24 system had been granted, what. with the effect of the 
25 licensee's failure to have received all such annroval hv
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c1nr ececessary, the scone of te!: 
S December I: 1975, ncs for, n E_ C. e.  

I ,nj-orin prograr to record 10. e .ri. 4. occurre.nces aroun 

red 3 'the. cooling tow.er should they occur.  

V' I take t_ tbhe document w,hich was transmitted. to 

5,i the Board by the, National Resoruces. Defense Council,.  

September 29, is the oriinal of the stipulation, and, 

7 1 .j:therefore, probably :should be transmitted directly to the 

8 Pu.blic Proceeding Branch of, the N'uc1e a- Reulaton-i isSi1n 

. to be filed as an official document.  

10 However, I think it would be. helpful for the 

1 record -- it is a rather short document, four pages -- if the 

12. reporter would copy the document into the transcrip Pt at. this 

0 place and then forward. to-the Chief of the Public Proceedings 

14 Branch for his. filing of the official document in the 

15 proceeding.', 

16 .(Document follows.),' 

17 

18.  

19 

20 

21.  

22 

23 

S. 24 
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UNI LED STATES OF AMERICA 

NUCLEAR REGUI.ATOPY CO1UIISS ION 

BEFORE TIE ATOMIC SAFETY AND LICENSI-G BOARD 

In- the Matter of ) Docket No., 50-24.7 
) 

CONSOLIDATED EDISON COM~ANY ) (selection • of Preferred 

OF NI YORX, INC. ) Alternative Closed-Cyc] 

(Indian Point Station, Unit ) Cooling System) ) 
No. 2) ) 

STIPULATION FOR PARTIAL SETTLEMENT OF PROCEEDINGS AND 

IDENTIFICATION OF REMAINTNG ISSUES 

WT11EREAS the Nuclear Regulatory. Ccammission 

(Commission) has recognized that the public interest may be 

served through the fair and reasonable settlement of 

particular issues in a proceeding or ithe entire proceeding 

(10 CFR Section 2.759); and 

WHEDREAS the parties to this proceeding (hudson 

River Fishermen's Association ("HRFA"), the- New York State 

Atomic Energy Council ("NYSAEC"), Consolidated Edison 

Company of New 'York, Inc. ("the Licensee"), and the NRC 

Staff ("Staff.")) wish to settle particular issues and to 

identify other issues related to this proceeding.  
I -T IS HERE)Y STIPULATED by and among the counsel 

for the above-identified,parties that: 

i. The license amendment reqaested by the

1 Licensee, which would add a new subparagraph 2.3(5) to

Le

7 4A
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Facility Operating License No. DPR-26 ("the license") , -should 

be granted. The parties are in agreement that, on balance, 

the preferred alternative closed cycle cooling system for 

installation at Indian Point Station, Unit No. 2 is a natural 

draft,. wet cooling tow-,er. This agreement is without prejudice 

to the right of the-' Licensee to assert (in other 

proceedings). that installation of any closed cycle cooling 

system would not be justified cr to seek such other relief 

as may be appropriate.  

2. The parties are at present unable to reach ag 

agreement on the following issues, which are related to the 

proposed license amendment: 

a) whether all other governmental approvals 

required to- proceed with the construction of the closed cycle 

cooling system have geen grabs.ted, as provided in sub

2' 
* paragraph 2,.E(1) (b)_ of the license; 

b) what is the effect of the Licenseeas failure 

to have received all of such. governmental 
approvaI' by 

* December 1, 1975 on the date for cessation of operation with 

once-through cooling in accordance with subparagraph 

2.E(1)(b) of the license; and 

c) the necessity for and, if necessary-,: the scope 

of a monitoring program to record large episodic 

occurrences of bird mortalities around the cooling tower 

should they occur.
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3. This stipulation shall be binrding upon 
a) any successor-in-interest to the Licensee or 

3 any future co-licensee who shall comke to hold or have any 

4 interest. whatsoever in the operating license and 

5 b) any successor-in-interest to any of the parties I 

6: hereto as if such successor-in-interest had been an original i 

7 party hereto, and shall. remain in effect aong. the parties 

8 hereto and their successors-in-interest regardless of the 

9 addition or substitution of parties to the proceeding.  
4. This stipulation shall not be final and' 

binding upon the parties hereto until it has been approved 

. by the presiding Atomic Safety and icensing Board. .  

(5) Subject to all of the foregoing provisions' .13 

14 of'this Paragraph. 2.#.., the Nuclear Regulatory Comission 

has determined, following review of the document entitled

"Economic and nnvironmental Impacts. of Alternative Closed-Cycle 16: 

17- Cooling Systems for Indian Point Unit No. 2" dated December 1, 

8 1974,. that- a closed-cycle natural draft, wet cooling tower 

system is. the preferred alternative closed-cycle cooling 

20 ,1system for installation at Indian Point. Unit No. 2".  

2 "(b) The finality of the May 1, 1979 date also 
21 

is grounded on a schedule- under which the Applicant, acting 

with due diligence, obtains all governmental approvals required! 23; 

to. proceed with the construction of the closed-cycle cooling 

9_ system by December l, 1975. In the event all such govermmental' 21 Cl
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Association.

Michael Curley, Esq., by Werner P.. Kuhn :for the 

New York State Atomic Energy Council, on behalf of thel New York 

State Energy Office.  
Edward 3. Sack, for Consolidated Edison Company 

of New. York, Inc.  

Stephen H. Lewis, for the NRC Staff.  

Dated: Sept. 29,. 1976.

74D 

approvals are obtained a month or more prior to. December 1, 

1975, then the May 1, 1979 date shall be advanced accordingly.  

In the event the Applicant has acted with due diligence in 

seeking all such governmental approvals, but has not obtained 

such approvals by December 1,. 1975, then the May 1, 1979 date 

shall be postponed accordingly".  

Signed:,

Sarah Chasiso for !udson River Fishermen's
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CIHAIRILNA JEI1SC: Since the parties have 

2 ;~ stipulated in this reqard. T think it i very helpul to 

3 a consideration of the matters we have in this proceeding.  

.9. i There are: some aspects, x. the Board indicated at t!lq 

ehearing conference, however, the Board. .ould like to-direct 

6 to the: parties.  

7 But, before doing that-, I wonder if we may have 

statement of appearances on behalf of the pa-ties and, 

9 secondly, an announcement of people who are here who desire' 

10 to make statenents by way of limited aDnearance.  
MR. SACK" Con Edison is represented by E'dward J.  

12 Sack. My address is 4 Irving Place, e,w York, New York. And 
'I 

with me also- is Ms. Joyce P. Davis of the-same address.  
13 

..Also representing Con Edison this morning. isj 

' Mr. Leonard, 'Trosten of the firm of LeBeouf, Lamb,. Leiby & 

MacRae, ]757 N Street. N.W., Washington, D.C.  16' 

MR. GRAINEY:: My name is Michael W. Grainey. I 17 

I represent. the Conmission Staff.. Our address is U.S..  

Nuclear Regulatory Commission,, Washington, D.C. 20555.  

MS., CHASSIS: My name is Sarah Chassis, and I 

represent the. Hudson River Fishermens Association.. M! 

address is the-Natural Resources Defense Council, 15 W1est 
,) 3422 .  

34th Street, New York, New* York 10036.  

SCHAIR MAN JE11SCT1- Thank you.  
4e 

Is there any other appearance on behalf of any 
25 

II I
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p art-y to the proceeding? 

(No: response..) 

3 I .hear no such recquest.  

4 Are there any persons present here who seek to 

5 jpresent statement by way. of. limited- appearance? 
q . (No response.) 

7" I hear no request.  

8 f We ,requested the space today- for 'the accorim-odation 

of many persons who indicated they might like to be 

10 present. The spaces are unoccupied excePt for seven or 

eight persons whom I believe are all. associated with one 

12 or more .of the parties to the proceeding.  

13 If, during the course of the proceedings there are 

1 any persons present who seek to present statement by way of 

limited appearance, we will t to accomnodate them.  

Tiat being the status of the proceedings for the 

7 moment, will the Applicant address matters that 
17 mmnw .teA 

8 Applicant -- or, rather, the licenseel believes should be 

considered, atl this proceeding? 

20- 1.  

21 " 

22,_ 

23 "4 
25"
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Are there any persons. present here who seek to 

present a limited appearance? 

"4R. SACK: First a different matter tnan originally 

thought we would have, to address tnis morning., 

At some point, maybe this is tae appropriate 

point, I would like to eiscuss te forms of the Initial 

Decision which has been submitted by the parties-.  

We just received FRHA's Initial Decision thie end 

of last week, and we saw the Sta:Tf's proposed Initial Decision 

this morning. In both cases they propose a form of order -Waicr.  

*sL inconsistent with tuie form of the order to whicn they 

stipulated to in the stipulation'.  

As the Chairman correctly described tne s-ipulaton, 

it says that the parties agree that the license amendment 

requested by Con Edison should be granted; however: tne order 

-that has been proposed by both of these other parties is 

not. the one requested by Con Edison but is a different form 

than they stipulated to.  

This, I would submit, is a violation of the stipu

lation, and the appropriate remedy would seem to be that 

the Board should disregard entirely tise recommendations 

by the Staff and PTIMA in violation of the stipulation.  

I appreciate the Board is not bound by ti stipu

lation, but certainly the parties should be. And when the 

parties submit something inconsistent with tnat to wlicn-
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they agreed, the Board should disregard 
it.  

i appreciate we. have time to respond in 4riting 

to these proposed Initial Decisions, bu t that is one issue 

that might be clarified this morning.  

In addition, in the proposed orders from the 

other parties, the proposed decisions, the other 
parties 

requested a detailed findings of environmental 
impacts.  

Now, as the stipulation notes, the parties are. 
in agreement 

on the end result. .We all agree that tie preferred system 

is a natural draft cooling tower. On the other nand, tsiere 

is considerable disagreement on the details 
of the environ

mental impacts.  

For example, the HRFA proposal says there is 

no serious injury from salt dabmage from a natural 
draft 

tower. Well, Con Edison disagrees with that. Our analysis 

has shown that there will be some damage in periods 
of 

drought.  

The Staff's proposed Initial Decision summarizes.  

the Staff's Final Environmnental Statement in great detail, 

and then has a provision that the Board 
adopt the Final 

Environmental Statement as its own.  

As you will see in the Final Environmental 

Statement, Con Edison commented extensively thiat 'they 

disagree with the Staff on many of the details 
of the 

Staff's assessment of damage, so that if the Board feels 

that det iled findings of these enviror-.ental Lmpacts are
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necessary in order to conclude that a natural 
draft is the 

preferred system, then I am afraid We will have to nav 

an evidentiary. hearing 
of some length because 

there is dis

agreement on these issues.  

On the other hand, I think the better. solution 

would be as-is proposed in Con Edison's 
initial Diecision, 

sin.ply make a finding tiat on the basis of 
all of the 

record the natural draft is the. preferred 
system and not make 

findings on the details about which there is 
considerable.  

disagreement.  

CHAIR LAi JENSCH.: Are there..any otner items 

besides the salt damage to which you point 
out -

14R. SACK: This is the only one -hat is in 

HRFA's assessment. In the Staff's there are a number of 

items-. I.. went through and made several. And keep this 

in mind, Mr. Chairman, I just received this 
a half-hour ago, 

so .this can't b3 considered detailed.  

CUAI 4AN. JFNSCH You will have an opportunity 

to expand it in your written response, 
Dut if you will 

just give'us, if you can, some-

M AR. SACK: I thaink the list is fairly complete.  

First, on. page, 7they say. that wet-dry 

mechanical draft cooling tower is a 
viable alternative.  

We belieye it is not-a viable alternative.  

Tiey say a circular mechanical draf
t:would be a



blt 4 viable option, and we believe that is not a viable option.  

Item 8, two types of fan-assisted natural draft 

cooling towers are feasible. I believe our assessment was 

that these would not be feasible as a backfit for a large 

operating plant-.  

These are all in our comments on the Draft 

Environmental Statement.  

As for -- then they discuss the major environmental 

impacts, and they propose the finding none of these factors 

are likely to be of sufficient manitude to cause rejection.  

of any of the cooling tower types. Now0 that is different 

from the Con Edison analysis, which says that of the two 

types that we consider feasible, mechanical draft and 

natural draft, that salt and noise are both reasons for re

jecting mechanical draft as an alternative.  

Then there is a finding on page il that noise can 

be moderated by passive noise abatement methods such as 

vegetative screening and man-made barriers. Our sound 

experts say there is no way of abating noise that does not 

also at the same time reduce t!he cooling capacity of the 

tower.  

The Staff on page 12, the Staff concluded that.  

the major environmental impact of cooling towers, Indian 

Point site, is one of visual impact arising from.the 
size 

of the structure and from the plume when it is visible. We
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believe that probably equally important is the salt damage, 

and our-real estate appraisers thought that there were -

that there was a greater impact on property values from salt 

depositing than from aesthetics.  

On page 13 there is a paragraph, reducing the 

amount of water withdrawn from the river will have long-ters 

effect of maintainiig or improving certain species. Well, 

that Is not -- that gets into the biological side of the 

case, which is not part of this proceeding, and there is 

really nothing in the record to support that kind of statement 

except a bold assertion of that nature in the FES.  

Aund also in the same page, the Staff concluded 

that the benefits to be derived from closed-cycle cooling 

system outweigh the potential impacts on the environment.  

That also is not supported by the record of' this proceeding.  

There is nothing in the FES that contains a benefit-cost 

:alalysis to support that conclusion, and we believe tl at is 

not appropriate for this proceeding.  

On page 16, at the last part of the sente-nce 

that'-- . the conclusions of law, they seek a conclusion -

the. Foard to make a conclusion of. law that the c lased-4le 

cooling system which must be constructed by the Applicant 

to comply with the. requirements of Subparagraphs 2.e.. (U1) 

and 2.e.(2) of Operating License DPR-26. There is nothing 

in the record of this proceeding that a closed-cycle cooling



blt 6 s system must be constructed.  

And then, when it gets to the order, instead of 

3 the order. -that Con Edison proposed. simply stating that the 

*",22z, f:: natural draft, cooling tower is the preferred alternative, 

5 ' which is. what they stipulated to, ,they say it- is ordered" 

6 that the Director of Nuclear Reactor Regulation is.authorized 

7 to amend facility operating license DPR-26 to require the 

8 construction of a natural draft cooling-tower. in compliance 

9 with requirements of Subparagraph 2.e. (1) and 2°e° (2) of 

10 license DPR-26. As the Board well knows, there is nothing 

11 in license DPR-26 that has language saying that it requires 

12 the construction of a natural draft cooling tower.  

13 j In ALAB-138 the Appeal Board specifically de

14 clined to make that kind of statement, and there is cer
-

15 tainly nothing in the record of this proceeding that jus

16 tifies changing that.  

IT If this proceeding were to get into the issue 

18 of whether a closed-cycle cooling system is required,. .that, 

19 of course, is a major issue that is still unresolved and 

20 would. open up a very extensive proceeding; but that is not 

par.t. of this proceeding, which is alimited proceeding 
under 

22 the license which required Con Edison. to file. the type 
of 

23 application we. filed in December 1974, simply to designate 

2A which type of systm, is the. preferred system after analyzing 

2 i economic and environmental impacts of alternative
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blt 7 I closed-cycle cooling systems.  

2 CAIX,0J"M ' JENSCH: In otjer words, your thought 

3 is that the question of construction is still wide open, 

4 and. the determination you seek is that. if there were to, be a 

5 closed-cycle cooling system the natural draft cooling system 

5: 
6Iwoul~d be ~the preferred one to construct? Is that correct? 

71 MR. SACK: That is correct. That is the sole 

8 purpose of this proceeding.  

As to the necessity of the cooling tower, that 

is governed-by ALAB-188 and the present license, 
which. has 

10 

a certain degree of ambiguity, I would admit, 
but it is 

End2 12 not up to this proceeding to reSolv'a that question.  

13 

14 

15" 

16.  

--17 

18 

19 

21 

.23 

24 

25 F
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CHAIIMAN JIMNSCH-: Would the Regulatory Staff 

care to speak to that? 

..MR.. INEY Yes, I do, Mr. Chairman.  

There are a number of specific points with which 

I take issue with Mr. Sack.  

I would like to give some background as to the 

Staff's position in this regard.  

The first point is that in the Staff s view the 

ordering clause that we have suggested to the Licensing 

Board is both consistent with the stipulation and is 

consistent with the.intent of the existing Unit 2 license.  

Specifically., the parties have agreed, for whatever 

reasons, that the'natural draft cooling tower is the preferred 

system for the Unit 2 site.  

Now, as the counsel for the Applicant is aware, 

there. were differences between the Staff and the Applicant 

in the reasons for the choice of the natural draft tower.  

However, these do not.go to the basic conclusion; 

both the Staff', for its own independent reasons, and the 

Applicant and the other parties to this proceeding agreed 

that the natural draft tower was' the preferred alternative.  

Consequently, I see nothing in the proposefinding 

which are inconsistent with that.  

The proposed findings, rather, would reflect 

precisely what this hearing would reflect today if we go.
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I ahead with the evidentiary hearing, namely, the Applicant puts 

2 in his enviromental report or application, the Staff puts 

3- in. its final, environmental -statement.  

4 : Before this discussion, I did not intend to ask any 

5 additional questions.' I anticipated the record would reflect 

6.- difference of opinions between the Applicant and the Staff

7. on -these subsidiary points.  

I dont know what questions any of the other 

9 parties or the Board had in mind to explore these. diffqrences, 

0 but I assumed that the purpose, one of the purposes of this 

II hearing is not 'simply.,to rubber, stamp the stipulation! but, 

for the Board to explore with the parties in an evidentiary 

manner the reasons to make sure that the public policy 
13 

concerns which extend beyond the parties of interest and 14 

15 parties, involved is adequately represented, just-like this 

Board did in the Unit. 3. proceeding and which procedure was 16 

17 explicitly approved by the Commission in affirming, -this 

Board's decision in the- Unit- 3 -Case.  

Consequetnly, I think that the proposed findings, 19 1 ..  
both.,that I have filed and that Ms. Chassis has filed, are not 
only responsive and consistent with-the stipulation, but I 

21 

th ,nk are the type. of searching what, -we would hopeto be 
22 

the. result of the searching inquiry, that this Board. would make-.  
23' 

with regards to the stipulation-itself and the reason for the 

choice of natural draft towers.°
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I would point out that the order that the Applicant 

has offered: gives really- no reasons at all for the choice 

of the.i natural draft tower other than that the parties have 

agreed to it.  
I suggest that the Board both under the Na-ional 

Environmental Policy Act and under the Comission'.s 

regulations, Part 51, once an evidentiary hearing has been 

convened, would have to do. more than -that ,- would have to 

explore the reasons.  
In my findings and inr"s. Chassis' findings, we 

have offered our view of the reasons. that, this Board should 

adopt the stipulation that the parties have agreed to.  

WTe recognize that the stipulation, being a 

stipulation, is a compromise of the parties' interests. And 

that not all the views that each of us have. on subsidiary 

points, are agreed to by the other parties.  

But that is the purpose of a stipulation, and, as 

"I always understood it-when this Board went behind a stipula

tion it is required to make srue that public policy.  

considerations are not being. violated in any way, that these 

are the types of questions you would be asking and what we'are 

looking for..  

Secondly,, I would like to go to the question of 

whether the ordering clause itself t-hat .I have' -rofr 

my proposed initial decision is consistent with: the :license.
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I This, I thi-2k, is a very important point and I 

2 take issue with ?r. Sack on his interpretation of recmirements 

3 of. the Unit 2 license0 .  

4... If I understand Mr.. Sack correctly he is saving 

5 -that the- Unit: 2 license does not require closed cycle per se, 

6 that Unit 2 license leaves that question open.  

7 And he made specific reference to Appeal 

8 Board Decision' 18.  

9 I think, if you will recall, the subsequent 

10. Appeal Board Decision, Appeal Board Decision 287, also made 

Ii thatobDoint, that. that decision was left open.  

12 If you will recall, when the Co-xnnission-as 

13 reviewing that case, the Staff, and I believe the other 

14 parties as well, specifically objected to that 

15 characterization.  

16 .We argued that in fact that question was not open, 

under TEPA that question would not be left open, that. you 

18 could not in effect grant an operating license for 40 years, 

19 ..but only do a cost/benefit analysis on the: impact of fish 

20 and other aquatic impacts foz only five years or six 

years and, in fact, the Co rm=ission specifically' adopted 

22 that. point in modifying ALAI3 287.  

I would like to point out two specific passages to 23 

4 the Board in that: regard. This is from the Co n-m ission 

Decision, December 2nd, 19L75.  25
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Firstie to Appeal Board Decision 188.  

Sit. says Acording!y -he, Appal Board conditioe 

3 effectiveness of the operating license upon the installation 

of a closed cycle system by 1979. Subject to the Applicant's 

5 right to seek to reopen the question on the! basis of the 

6 empirical, data collected during once-through operation." 

.7 T11is is from page 836.  

Further down that page it states, ret erring to 

9 the Unit 3 license and stipulation which was 

10 Jpatterned on the Unit. 2 license: "In essence the stipulation 

I calls for installation of. closed cycle cooling for 

12 Unit Number 3. after five years of operation, subject to 

1 3 possible reopening of that question pursuant to the 

14 stipulation 'and Commission's rules of practice. Unless the 

15 matter is thus reopened, there will be no further need to 

re-examine the question whethier some form of closed cycle 
16 
1.7 cooling is required by the stipulated deadline now 

is. reuie by. ~ .n 

18 Septeniber 15, 1981..  

T9 Te Commission explicitly held that both for 

20 Unit 2. and'Unit 3, barring the Applicant coming in with new 

21 information., closed cycle question had been decided, it had 

2 been decided. in favor of some type of closed cycle system.  

23 This requirement is. explicitly reflected in the 

Unit '2 operating license.  

There are two paragraphs from that license I would 
25*
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like to read. One is Paragraph E sub "Operation of 

I 'Indian. Poin- Unit 2 with once-throuh cooling will be 

permaitted during an intexim period to a reasonable termination 

date which: now appears :to be 7.1ay 1sts 1979., Then such interim 

operation is subject to the following conditions" -which i 

will are not relevant to the inmiediate discussion.  

The second paragraph i ill read is from 

s Paragraph E sub 2which states. : Valuation o. the 

economic and environmental impacts of an alternative closed 

cycle cooling system shall be made:by the licensee in order 

to determine the preferred system for installation. This

evaluation shall be sub'mitted to the Atomic Energy Co=ission 

by Deceber:: is t, 1974 for review -and approval prior to 

construction." I 
14 

15  Again the words I want to underline are 'fin- order 

6 to determine-preferred system, fo= installation." I 

Mnat we are involved with here is not an academic 
17 

contest as to which type of cooling system in the abstract 

would be the preferred system for 'a site like Indian Point.  19 

20 .The Staff made the recomendationthat closed 

cycle- cooling- had to be imposed at Indian Point..  

SThroughout the protxacted hearings on Unit- 2 and 

through the stipulation of Unit -3 it is. clear_1hat barring 
23 

soe newaplcation b the uti4t with nw data iiwich they 

keep ref errinr -to, that thev hope to oie in wi th, th-.e closed'
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I cycle requirement which the Commission has nroposed both on 

h Unit: 2 and Unit,3 is a requirement that is a standing require
3 ment for the utility to comply ith.  

4: .: I think that is evident both kom the* stiDulation 

5 in Unit 3 which was: since incorporated in the license, and 

6 the Unit 2 license itself which indicates 
that if the 

7 Applicant does come in with an application for an exemption 

or such other additional extension- of the once through operatio n 

9 such application by itself does not stay the effectiveness 

of the closed cycle cooling requirement.  10 

In other words it specifically recognizes that 

12, the Applicant as any utility can come in at 
any time and 

'3 request an amendment to the license.  

" Because of the strong public policy considerations 

involved in this case,, both the stipulation to Unit 3 and 

the Unit 2 license recognized that the other parties, 
16.  

regardless of what position the Staff wzould take,. should have 17 

a right to a hearing. But that is all.  

it does not state effectiveness of that condition 

in any way.  
20.  

Consequently, the ordering clause that I have 

22 suggested fr this Board, which states' that the Director of 

Nuclear Regulation is authorized to amend facility 
231 

operation licensed PR-26 to require the construction of 

natural draft cooling tower in compliance with requirements of 

ii subparagraphs 2(e)(1) and 2(e) (2) of licensed PR26 is 

I
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t consistent with that intent.  

2 Whether or not we used the specific words in 

3.1 the license which Con Edison proposed in thier application i 

4 think is irrelevant .  

The Staff certainly has no objection to that 

6 wording.  

We signed:"a stipulation. He will agree to that.  

87I think counsel for .t-he Applicant is quibbling 

9 over words which are not important.  

What is important is that the selection of the 

11 natural draft cooling system is not. an acadeniic exercise 

but then is a necessary requirement of the Unit 2 license, 

and barring affirmative action by his Co-mission in the form 13.  

of either ,this Licensing Board or Commission in review of 14 

presumably a future request by the Applicant for an exemption, 

1 the Applicant must go ahead, and when it gets the decision of 

the-Board with respect to the type of closed cycle system, 

it 'should go ahead and, in our review, beginning construction 

so. that closed cycle operation in fact can begin at the time 
19 
20 that it is required to under the license.  

I would also like to address either at this point 

or at a later time if. the Board would like two questions the 
2ZI 

Board indicated it would like briefs on. I prefer to respond 
23 

to that. oral-ly. namely the question of the fai Dire to have 

all regulatory approvals by the end of 1975, what that does
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to the time delay for initiation-of closed cycle cooling in 

2 question.  

3 And the question of what requldtory approvals are 

4 required.  

5.I could do that now or later.  

6 CIIAIR MAH JENSCH: WVhy don't you do that now.  

7I MR. GRAINEY: All right. Fine.' 

8 In the Staff's opinion the only regulatory 

9 approvals that are required by 1975 and that are still 

10 pending. is essentially this approval by this Board as to 

which type of closed cycle system must be i=posed.  

I think all else within the NRC as far 

13 as the Commission is concerned- has been decided.  

And with specific reference to the Commission 14 

decision I quoted earlier, I think it is clear that the 15 

16 Commission has decided that closed cycle coalinq system must 

17 be imposed absent some affirmative action by the utility to 

18 demonstrate -- it must demonstrate first before there is a 

19 change of that requirement that closed cycle cooling would 

20 not be required.  

Consequently, the only requirement still pending 

is this Board's decision on which type of preferred system 

3 and subsequent ratification by the Appeal Board and 23 

Commission.' 241 
'Secondly, with respect to the question by the 25"
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I Village of Buchanan, I do not believe there is in any way a.  

2 pending matter which would bar initiation of construction 

3 vis-a-vis the: Village of Buchanan.  

4 On the question of zoning, as the Board is awvare 

5 from the last prehearing conference, the Board of Zoning 

6 Appeals denied Con Ed-'s request for a variance and for 

7 permission to begin construction of a tower at, the Con, Ed 

8 site-at the Indian Point 2-site.  

9 That position was -reversed by the Supreme Court 

10 for the County of Westchester, which is the first court 

of general jurisdiction in New. York.  

I would like to quote from the last paragraph of 12 

13 that decision because I think it is clear from that 
decision 

14 that it. is not simply a remand to determine whether., 

15 Consolidated Edison should- have a permit.  

6 The question is clear that the Village of 16 

17 Buchanan cannot under federal and state laws as interpreted 

18 by the. Supreme Court of New York prohibit Con Ed from 

19 beginning construction.  

And this.is from the deicison of November 14, 1975 

and that court states.., 21 

"Accordingly, it is the decision of this Court 
22 

thaet the- actions of respondents in requiring petitioner, .23 

in this case Con Ed, to seek a building permit and in 
24 

25 attempting to r-egulate or porhibit cons-truction of a closed
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cycle cooling system contravene the supremacy 

S2 clause of the United States Constitution and are thus illegal 

3 and void. Petition is granted to thne extent respozndents, 

Q 4 in. this case the Village of Buchanan, are enjoined from 

5 enforcing or atteapting to enforce provisions of the zoning 

6 code as agaLnst construction by petitioner of a closed cycle 

7 cooling system at its Indian Piont Number 2 facility.? 

8 That is the law. in the State of New York today.  

9 Granted it has been appealed to the Appellate Division.  

to In New York there are t,,o potential reviews, 

II Appellate Division and the Court of Appeals.  

fNevertheless, that law is in effect. That order 

S-13 is in effect. There is no state pending appeal that has been 

.14 grante& to my knowledge.  

. think the situation htere is precisely analogous 15: 

to the situation where you have in many NRC licensing 

17 proceedings. where a construction permit s. aut.horized by 

18 an initial decisioin and then .the-parties: file exceptions 

19 and appeal.  

20 Ordinarily the utility in that case does not 

21 hesitate at all to begin construction while the appeal is 

pending.  

In. fact, the Commission:'s rules explicitly 

.9 2 authorize the effectiveness of that. lice!se 

2 Ibarring a- stay issued either by the Licensing Board 
.2
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I which granted the decision or by the Appeal Board.  

Consequently I see no reason witlh respect to the 

3 Village of Buchanan, that; question why Consolidated Edison 

4 cannot begin- construction at this time, given the fact, 

5 if this Board approves the type of preferred closed 

6 cycle system.  

IT 

19 

21 

12 

13 

14 

15 ." -"-. .  

16 :- . .  
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18 
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25!
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I suggest all other major approvals have been 

given to Con Edison to. begin construction. One other pos

sible question is the-question of EPA app-roval., This may.-

as.: the Board, may or may not be aware,. EPA in issuing. Section 

402 discharge permit, by the terms of that permit, it re

quired closed-cycle cooling be employed. Consolidated Edison, 

as pursuant to Section -316-A of the- Federa Water Pollution 

Control Act appealed. that determination,' and the determi

nat.ions are sustained pending resolution of the matters in 

dispute in an adjtdicatory hearing, which as I understand 

it now the estimate.is for approximately May of. next ,year.  

However, what that is is not a regulatory re

quirement in the Staff' s view but. rather what Con .Edison 

attempted to do there is get a waiver. from an existing re

quirement which would in fact require construction of' 

closed-cycle cooling.  

Consequently,. there is no bar, in terms of the 

EPA proceeding for Con Edison to begin construction. If 

Con Edison were to withdraw their. request from EPA at 

this moment for an. adjudicatory hearing in .that matter, I 

" can assure you that.EPA would- not.raise any objection at

al.A. Consolidated Edison beginning construction.. There 

is no additional permit EPA would have to issue to authorize 

construction of the closed-cycle system.  

Secondly, I would like. to deal with the. question
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of what does the phrase "postpone accordingly" mean in the 

stipulation and in the two licanses. I think it is clear 

from the pending. of this proceeding itself. that obviously 

all -regulatory- approvals, were not.. received by: the. end of.

1975.'. Does that.-mean that under the terms of the. license 

the requirement for -beginning closed-cycle cooling is post

poned accordingly? 

-The question is, is that a day-for-day slip? Is 

it more? Is it less? I suggest that that" is really an evi

dentiary question, a question that depends on the facts., 

As I believe Mr. Sack indicated in a letter to the 

Licensing Board, in their opinion a delay of, say, 30 days 

could, in getting the regulatory approval , could actually 

result-in a construction delay of possibly 60 days or more -

for example,- if: it occurred in bad weather. I think in the 

abstract that proposition is true. On' the other hand, it is 

also true that 'it could work the other way, that because of 

the timing, if in fact the weather is. good when the .regula

tory approval is finally reached and.. the initial construction 

Schedules anticipate, beginning construction during winter, 

then it is possible the-regulatory delay would be less than.  

'Ce that was actually involved in getting approval from 

the- agency involved, in this case the NRfC.  

I think that is a question of fact that -opeful1y 

tho parties could. stipulate to. I think it -is aquestion.
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of fact that is reflected in the license condition itself, 

which indicated that in the process of getting the regula

tory approvals if these were received before the 1975 dead

line that the- beginning of closed-cycle cooling would be.  

advanced accordingly.  

I think there is inherent flexibility there 

that depends on the factual situation. i would hope that 

this is something that the parties could stipulate to, that 

there would be. no need for taking of evidence on, that as a 

result of when this Board's decision is given, once the 

parties have a clear date then as to, when the last regula

tory approval has been given, the parties can sit down and 

stipulate to how much time, additional time, is Consolidat -d 

Edison- really entitled to.. Is it day-Sor-day; is it mona; 

is it less?, 

And.I think.. this, is something we could work out, 

consistent. with the Unit 2. license, and that the Director 

of Regulation could then. authorie in an amendment to the 

license.  

If, however, the parties could not stipulate to 

that, I think that is a matter for this Board under its 

jurisdiction, under both this case ard under the question 

of two-year extension of once-through operation, has juris

diction. I think its authority i's clear under 10 CFR 2.717(3) 

because the license involved is the Unit 2 licensa and it is
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2 fectly proper to either consider it in this proceeding if 

3 e proceeding is still pehding: or. in the Unit 2 once

.3 theroh ngi sl _ 

4 through twe-year extension application.  

5, - Finally, with respect to the question of should' 

6 this hearing be bifurcated, the Applicant has: filed, a 

7 motion objecting to the way this hearing is. set..up. The 

8 Staff believes that the Board acted properly: in bifurcatif, 

9 the hearing the way it. did. In fact, we would suggest 

10 additional bifurcation. We thinklthis Board. can -decide after 

the hearing that begins today the question of what is the 

.12- preferred .closed-cycle cooling system that is required, to 

13 meet. the requirements of the Unit. 2"license. :Once. that de

cision is. made, I think that is the only decision you need 

15 decide in .the context of the Final. Environmental Statement 

1 and the license application that is pending before you.  

17 I think tbhe.-question of what. regulatory approvals 

18 are required. and what does the term "postpone accordingly,"..  

19 the, interpretations of when the closed-cycle requirement 

20 begins and open-cycleoperations ends, are questions this 

21 Board need not.but can properly defer until the scheduling 

22 •question of: the once-through two-year extension application 

is brought before the Board. That will be brought before 

?A the Board presumably in the next fe w months. If you note, 

-the Draft Environmental Statement- has been issued. The 25
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Staff is in the process of preparing the Final Environmental 

Statement. I think from the nature of this proceeding, 

where it deals explicitly with possible extension of time 

from 1979 to 1981,. an extension of open-cycle cooling, I thi 

that is the type of. proceeding where these questions of 

regultory approvals and scheduling are more appropriate.: 

So that if this Board.wanted to defer, those issues to that 

hearing , I think it would make sense.. On the other hand., 

I would not object if the Board simply continued the pro

cedure you are doing now of possibly convening another 

.session of this hearing after it is decided which - system is 

the preferred- closed-cycle system and treat the Scheduling 

issues then.  

I think you can treat it in either manner, but 

it seems from the Staff's point of view it makes sense to 

treat . it in a second application that has. to deal with the 

two-year extension' of once-through cooling.  

That concludes my remarks.  

CHAIRMAN JENSCH: Very well.  

VOICE: Mr. Chairman, I'm sorry. I was a little 

bit late. I'm County Legislator EdGibbs, and I have a 

statement i would like to submit for the record, I won't 

take any more of your. time. I would like to hava these 

in. writing.  

CHAIRAN 'JENSCH: If you will give tm-to the

Uk
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CRAIG WESTCHESTER COUNTY BOARD OF LEGISLATORS 

2 8.03 County Office Building 

3 White Plains, New Zork 10601 

K) 4 (914) 682-2326 

5 Edward.: M. Gibbs

6" Legislator, Ist District 

7 25 No. Division Street.  

8 Peekskill,, New York 10566.  

9 Chairman, 

10 Committee on Legislation 

Member, Committee on Community Affairs 

I2 October 5, 1976 

0 13 Samuel W. Jensch, Chairman 

14 Atomic Safety and Licensing Board 

15 c/O Westchester County Court House 

16 White. Plains,. New York. 10601 

17 Dear Chairman Jensch: 

Please submit the following statement as part of the record 

off -the evidentiary hearing on October 5,. 1976,. relating 

20 to the proposed closed cycle cooling system at Indian Point.  

21 The Westchester County Board of Legislators representing 

the nearly. 900,000 people of Westchester County has, by . 22.  

unanimous resolution on-two separate occasions, called for 

alternatives to the cooling-towers, being considered for tie 

Indian Point Nuclear plant. 2 and 3 in Buchanan, Sew York.
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In addition, the Westchester County Board of Legislators has, 

by resolution, unanimously supported the N]RC Staff position 

that construction be delayed until 1981 so that other al

ternatives may be further explored.  

The objections raised by officials and citizens of West

chester County have not been addressed in the Final Environ

mental Statement of the NRC. No, conclusive study was ever 

made to determine the potential health hazard created by 

the saline mist in relation to persons with respiratory prob

lems. Further, the potential effect on the economics of 

this heavily populated area will be disastrous. Millions of 

dollars in property Values will be lost producing an in

calculable economic hardship which is difficult to. balance 

against protecting fish which cannot be eaten because of 

the PCB content of the riveros water.  

The ultimate insult to the magnificent Hudson River would 

be the construction of 570-foot high towers which would spew 

saline mist- into the atmosphere and change the ecological 

balance of the. lower Hudson Valley.  

I call on your honorable board to reject this proposal in 

the interests of equity, justice and, certainly, common sense.  

Very truly yours, 

Edward M. Gibbs (ss) 

o Edward M. Gibbs
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The Senate 

State of New york 

Albany 12224 

Senator Bernard G Gordon 

37th District 

Chairman, Committee on. Judiciary 

Legislative Office Building 

N.. Y. S. Capitol 

Albany, New York 12224 

518-427-2027 

.1019 Park Street, 

Peekskill, N. Y. 10566 

914-PE 7-1100-1 

October 1, 1976 

Samuel WS Jensch., Chairman 

Atomic Safety and. Licensing Board 

c/0' Westchester County Court House 

White Plains, New York 

Dear Chairman Jensch: 

By order dated September 24, 1976,. an evidentiary 

hearing has been scheduled for. October 5, 1976, to consider 

certain environmental factors. conce-ning 'the preferr.ed 

alternative closed-cycle cooling system at Indian Point.  

t would like-to reiterate my comments to this 

Board: that the environmental stat ments submitted thus far
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blt2 are inadequate, particularly since they fail completely to 

2 consider possible alternative closed-cycle systems which Ight 

be available as more advanced technology is developed in this 

4, 1 rapidly changing field., 

5 The Final Environmental Statement prepared by 

the Nuclear Regulatory Commission failsto adequately 

7 answer my objections to natural draft cooling towers raised 

8 over one year ago. i urge this Board to reconsider its 

determination as to the preferred type of closed-cycle system 

10 to be used, or.to defer requiring such a system until tech

1 I nological advances permit construction of a-less costly, 

less unsightly and less environmentally u so ui system.  12 

13 Very truly yours, 13 
4'(SS) Bernard G. Gordon.  

BEINA G.G 

6 BGG/ms 

17 

18 

19 ' 

20 

23 

25
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MR. KUHN: four Honor, I apologize for being 

2 ~ somewhat late. to the hearing thi iorning-. I wish tO note 

3 -the appearance on behalf of New York S tateo My name is 

4 Werner P. Kuhy& Associate Counsel with the New gork State 

Department of Environmental Conservation.  

CHAIRMAI JENSCH: The Hudson River Fisheens 

Association, do you desire to. speak?.  7 
I take it your position, M. Grainey, is -that 

the stipulation that has been submitted here is not to 
be 

I considered, solely on the terms presented, but in the entire 10 

I context of the proceedings, including the previous decision.  

as well as. the license-conditions? 

13 -..MR. GPAINE: Yes, sir! that is -correct.  

CHAIIRMAN JENSCE: .It would-serve no purpose just 

to say if anybody -- in other words, you feel this detenai

nation-is consistent. with the previo us indications and16• 

considerations by the paieties and the Ccmmission-itself that 17 

require in your judgment construction ofa, cooling system, 

and this is the preferred-system now,. being selected,, and 

now all we. -have to do. is go ahead? 

MR-. GRAINE: Xes, sir,., that is the,, Staff t s.  

position?-: 

CHAIRMAN JENSCH: 14s. Chasis.  
23' 

MS. CLA.IS.: I would like to speak for the .24, 

1 Hudson River, Fisheimens Association.  
25
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blt 8 The Fishermen concur with the Staff s view of this Theu t.Sir-e cicene an 

proceeding as it arises in accordance wi th 1i 

would only like to add that in its decision of December 2:.  

1975, the Nuclear Regulatory CoM-mission stated that: 

"No further consideration of once-through 

versus closed-cycle question is necessary for either 

unit." 

I think that that., in addition to the other 

language which Mr. Grainey quoted and the explicit terms 

of the Indian Point 2 license requirement, make clear that 

closed-cycle cooling is required for the Indian Point 2, 

absent a ruling on a license amendment proposed by Con 

Edison which would alter that license condition.  

We agree that this proceeding is restricted to 

the question of what. type of closed-cycle cooling, and the 

basic question of once-through versus closed-cycle cooling 

has not arisen therefore, and. in that sense we concur with 

the licensee on that point.  

Because of our position concerning what this 

proceeding deals with, it is our position that our proposed 

order contained in the proposed Partial initial Decision we 

submitted to you is consistent with, the license as it 

presently stands, and with the. basic tenent of the stipula

tion entered into among the parties, which is that the 

natural draft wet cooling tower is the preferr-ed alternative
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ii.  
bit '9 1- closed-.cycle system

2So we- take we basicalij dis he 

3 3iicensee s characterization of our proposed order being 

: -"4 Out..f line. with the stipulation: entered into by the parties.  

5 CHAIRMAN JENSCH: That stipulation in your, judg 

- meit obviates any.-consideration about mechanical draft 

cooling towers and the noise prtobl.ms and so forth that 

b other types may generate, that the ;, u1ation by sug

"9 gesting a preferred natural draft cooling tower, 
just concen

trates the entire attention td that one-type. Is that 

jfcorrect? 10 
_ -_c-___ __ __ .. . qit that..  

12 MS. CHASIS: fe sir, we do agree with t° 

3 We feel-that the Soaxd, in order to, adequately judge the 

'adequacy of the stipulation, and make a dete-mination as .14 

"t is required to do that the stipulation is in the public

interest, must consider the alternatives .and 2nvirompental 

impacts of those- alternatives, and that a lenty evidentia.  
imat of' .o e lenth 

hearing is not,: required for such a. determination to be made.  

19 1 believe: that the situation. that 'arose. with 

2 respect to .the Indian, Point. 3 etipulation is a gcod_ 

analogy. There: was. a. lot of disagreement among 'the piaties 

as to really whether or\ not closed-cyCle cooling .would 

ultimately be required. But the parties were able to agree

oncertain bottom-line conditions for the i cense. And the 

heclingthat.'occurred in that proceeding wt-a s a rest~ictive 
2eai5
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one and really went to the question of what was in the 

public interest.  

And I think that we can follow that kird of 

approach in this proceeding today. I will choose to address 
the question of whether or not all regulatory approvals re

quired to proceed have been received by Con Edison- in the

brief which we intend to file next week.  

I would only like to respond to Mr. Grai neyIs 

suggestion that perhaps the other issues which the stipula

tion indicate" the .parties had not reached agreement on be 

deferred to another proceeding. I would like to respond 

by saying that it is the Fishermens' position that the 

question of. whether or not all regulatory approvals required 

to proceed should be decided by this Board, not as part of 

its Initial Partial Decision, but in a following decision.  

We take this position because we feel that in order to 

assure that there are no impediments which t-he licenses may 

raise to initiation of construction, such a decisicn by, 

this Board is required, so that we would favor dealing with 

that second issue as soon as we have, completed consideration 

of the question of the type of system when the Board has 

issued a decision on that question.  

CHAIRlMMN JENSCH: Very well.  

I take it the State of New York didn t hear 

the A-plicant's position. Perhaps we would ask the.
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Applicantfi it would care to respond to some of the 

statements before we ask the State 'of >New York to speak.  

Are you prepared to do that, Ar-o Sack? 

MR. SACK: Well, first, I won t t-eat these in 

necessarily chronological order, but Ilni really shocked at 

Mr. Grainey's statement that it is irrelevant to use tile 

words of the stipulation.  

Now, gentlemn, the Staff has signed this document.  

The document says the license amendment requested by the 

licensee which would add a new subparagraph 2.e. (5) to 

facility operating license No. DPR-26 should be granted.  

Then. there: is a footnote that sets for th the amendment we 

requested.  

The idea that, having agreed that this amendment 

should be granted, they can now present a different amendment, 

and then say it is irrelevant --
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CHAIRMAN JENSCH: I take it the term irrelevant 

2 may have been one of.tAhese hasty decisions, in a private 

3 . conversation.° 
It might have-carried over to this public.  

5- presentation.,,: 

6 As, I understood Mr.. Grainey, he was saying. -that 

7 really the controlling -factors are the. license conditions and.  

.8 the determinatio by the Commission, and insofar as. any 

* la.tguage of the stipulation may seem to be at. some 

10 difference from those two, for instance, references that 

the :Commission decisions of the license conditions should be 

12, construed-

13, MR. SACK: Let's-hope irrelevant was just an 

14 unfortunate choice of words.  

1I would say any variation from th is: language,..  

which they aqreed is appropriate, is improer,, is inconsistent 

17 with the stipulation...  

If Mr. Grainey says it is simply a., matter of words, 

19 very- good, let's" use the words we all agreed to.-.  

2 0 . . .. - ". . ..  
CIAIPMAN JENSCI: Wait a minute. My thought 

there,. Mr,.. Sack, it. woul.d really be up to the Board to 

decide what .shoud be accepted from the stipulation and is 

the stipulation in the public interest.  O24" a....a 

So Mr. Grainey and the other parties have signed 

25 a document,that may be a little in conflict with the license 

1.
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conditions, you would expect, would you not, that the Board 

would guide itself by what it felt was the pzoper course by 

accepting the Coimm issions decisions and license conditions? 

M. SACK: That's correct. The Board is not 

bound by the stipulation,. But we spbmit that Mr. Grainey 

is bound since it was signed by, I believe, his associate 

Mr. Lewis...  

Let's look at how Con Edison structured the 

requested amendment.  

Mr. Grainey read to you the license 

conditions. The amendment requested by Con Edison conformed 

precisely to the license conditions under whichi we filed the 

Application. And we requested the amendment that a 

wet cooling tower system is the preferred alternative closed 

cycle. system for installation at-Indian Point 2.., 

That is altmost a precise paraphrase of the 

license and it is what this hearing is about.  

Once you put in owrds like 7required for 

installation:," you are introducing another concept.  

Now, if Ar. Grainey and Ms. Chassis feel that 

the Commission's decision in the Indian Point 3 Case has 

some bearing on this, and re -some issues, very good, that 

decision speaks for itself. It means whatever' those words 

mean. And there is no necessit- to incorporate or to try to.  

work that language somenow into the Indian Point 2 license.
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SI. submit that the decision at, Indian Point 3 

2 was in a different docket, a different iroceedinq, and it 

3 cannot be used to reverse the Appeal Board decision in 

U 4 Indian Point 2 which remains the law of the case fo r the: 

5 Indian. Point 2 proceeding.  

6- As far as the necessity for making detailed 

7 environmental.-findings, the regulations- don' t quire such

8 detaled findings, and the National Environmental Policz 

9 Act does not require .getting into the details of each of 

10 these environmental impacts which are in contention among the 

I ! parties. 

12 If you followu r Grainey's suggestion o" saying 

13 what the Staff. has' found on these matters, then you would also 

14 have to say what: the Applicant has indicated on these matters.  

15 Once you have those- two positions laid out in 

I detail in the initial:decision, you. would have to reach some 

17 conclusion. You couldn't. just leave them hanging unless 

18 the Board felt that it could Just then make a finding that 

19 it was unnecessary to resolve these conflicts because there 

20 was general agreement that natural draft is the preferred 

21 system.  

..As far as, the issue. of regulatory approvals is 
K 2

concerned, the .Board. requested a brief on that subject. It 

1 was due tomorrow. And the brief will.be submitted tomorrow.  

1i And that discusses Con Edison's positions in detail. Aind I.  2511
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believe there is any reason to get into that todav except 

2 one point that I would like to mention is that Mr. Grainey 
3. kept mentioning the Licensing Board's decision, and,. of 

ifcourse, as you, are: well aware, what we need. is a license 

5 amendment which is issued by the Co Mission.  

6 And so the key event in. obtaining a regulatory 

7- approval is not the decision of.-the Board, it is the 

8 issuance of the amendment-by. the Commission.  

91 I would like to reserve time to see if there are 

10 any other issues we. have. to- pick up.  

*. I CHAIRMAN JENSCH: Would the State of -New York 

12 care' to speak to any of these matters? 

13 MR. KXMN: Very briefly, your Honor.  

14 ! P . . Basically we agree with the. characterization by 

Is the Fishermen and by the IRC Staff that this is the only 

16: regulatory approval that remains in order, for Con Edison to 

17 go forward with the building of a closed, cycle cooling system.  

18 With respect to the question of whether or not -

19, what the date is to which the postponement should occur, I 

20 agree that that should be the subject of discussion.- among 

21 the parties.  

22. I think that discussion could occur relatively 

23 rapidly in terms of going over schedules building 

2 j schedules.  

2 5 As you know, we agree. tha it 1is not necessarily 

i a day-for-day postponement, but, rather, tha t is-a
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postponement that would take into account the desire to have 

2 closed cycle cooing implemented as "rapidly as possible 

3 while, on the other hand, to -permit. adequate time to 

.4 construct the necessary , facilities,,' 

5 1 am somewhat, concerned by the !,TRC Staff's sugges

6 tion that this particular proceeding hold off determina

7 tion on that date in order. to permit action-by this Board 

8 or another Board on the request by Con. Edison to have-a, 

9 two-year delay in the date by which closed cycle cooling has 

10 to be implemented.  

11 I have to be. refreshed. Is it this Board 

12 that is going to be considering this question with certainty 

13 "at this point7 Is it before your Honors, that particular 

14, question?-_ I 

15 CHIAIMAN JENSC!I : I would' only infer that the.  

16: general assignment of this case to the Board would include.  

17 all factors related to it. I.  

MR.- KMIN: I see.  

19 For the following reason we have seen a, considerabl1 

.0 amount of delay-. with: respect to. this specific question of 

21 the type of closed cycle cooling with regard to the issuance 

of final environmental statements, draft. environmental 

statements,, and so on..  

I think we. are several months further do,7n along 

25' -the road t-an we thought we ;would be. in terms of
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considering this question, based upon discussions'. with 1NRC 

Z. 2 STaff, for example, earlietrlhis year as to whether the 

3 draft envirom ental statements would be out.  

W.I would respectfully sTuggest thatwe not- hinge 

5 any decisions that are requixed here on any future issuance.  

6 of-a Final Environmental Statement.  

7 Your Honors may have. seen coii4 .ents by various 

8 parties on the draftenvironmental statement. I think. it is 

9 fair to characterize those comments as pointing out certain* 

10 substantive and substantial deficiencies at least from -the 

cornmentor ts point of view in that draft statement, and we have 

12 no way of knowing ate this point' how rapidly or how. adequately 

131 theStaff, is going to be able to address those deficiencies.  
14 That being the case, I would suggest that we 

15 attempt in this proceeding. to come to grips with the iroblem 

and to give Con Edison the, guidance. which it.  

17 apparently requires- to have a date certain as rapidly as 

possible in terms, of the date by .ihich Con Edison will I 

have to implement closed cycle. coolizng, assuming that 

20 there will be a postponement in that. date... .  

CHAIMIMAN JENSCH: Excuse me,* I have understood.  

22, Mr. Grainey's position to be this -- correct. me. if am in.  

'error, but he is suggesting that this proceeding for the' 

matters presently under consideration go for.;ard to a 

determination of whether the stipulated closed cycle cooling, I 
25 

ii I It' * I
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I whether draft cooling tower is the preferred method, period.  

2 That would presumably indicate to Con Edison 

3 that it should go for-ward- with all due speed.  

4 Now, if there is a further hearing, perhaps 

5 dependent upon the issuance of the FES, that may well 

a determine-- I don't use this term in any derogatory sense, 

7 but that may well determine how Con Edison will -- I don't 

8 like the word -- draqj it out, extend the tLme for 

9 completion of construction.  

10 And they may not go forward in some phases of 

11. the procurement if they establish a later date.  

12 But, until that has been determined, Con Ed should 

13 go right ahead as if there has been nothing to indicate 

14 any change.  

15 Is that your position? 

16 MR. GRAINEY: Yes,,. sir.  

17 CHAIRMAN JENSCH: All right.  

MR. KUHN: I misunderstood it.  

There may be no need to set a terminal date at 

this time and it may be appropriate to await that further 

21 determination.  

I think it is our concern that Con, Edison move 

forward in implementing determination which your Honors 23 

will be making shortly concerning the type of closed cycle, 
24 

cooling system and be able to implement that in view of the 
25
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various relevant orders..  

In intering into the stipulation we were not at all 

certain whether all of the questions that are listed unex 

Paragraph 2 on page 2 of that stipulation, and running over 

to page 3, are necessarily before your i1onors.  

That is the reason that it was stated in this way 

in terms of sLmply -that these were questions that we did not 

reach agreement on and which are in some way related obviously 

to the proposed license. amendment.  

And in particular the question of-whether or not 

all governmental approvals required to. proceed with the 

construction of the closed cycle cooling system have 

been granted.  

We think it would be very useful for your Honors 

to Consider. that question again as you have determined to do 

so. but, again, we don't see it as being necessary in order to 

grant the requested license amendment4 

Thank you., 

MR.* BRIGGS: I have a question for Mr.. Grainey.  

Could youC tell us whether the Final Environmental 

Statement concerning extension of' operation 'will be' issuid? 

TWhat is the status. of that statement? 

IR. GRAINEY: It is under review.

If I could. have-a moment, I could confer with my 

people and try to give you an estimate.

114
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(Pause.) 

2 Ie are estimating late 1'ovember, December, for 

3 publication...  

4 1R. BRIGGS: By the end of the year.  

5 MR. GAINEY: Yes, sir.  

6! There is one point I -believe I misspoke 

7 myself on earlier when I was addressing the question of 

a regulatory approvals indicating that the decision by this 

9 Board is the one required; in the Staffls opinion the only 

10 remaining regulatory approval.  

I believe I might, have said that would have to be 

12. affirmed by the Appeal Board, Commission.  

13 The StaffYIs vie.w would be that while that is, 

14 of course, true over the long term, that the initial decision 

15 would be effective immediately and so unless that decision 

16 were explicitly stayed by this Board or Appeal Board, that 

1 .that decision granting this, determining whic h type of 

18 closed cycle system, is the only outstanding 

19 jregulatory approval required.  
CHAIRMAN JENSCH: We so understood.  

'21'MR. SACK: Just one other- point. I had wanted 

22 to pick up on this two-year, the- idea of deferring considera

tion of the scheduling matter for the two-year extension Z3 

24 proceeding, that tlhis. should be resolved as part of this 

2 proceeding, to delay it for what now appears to be an even
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1, longer time would leave Con Edison in a position--where it 

2 would have to speculate and guess on resuluti-on of issues, 

3 and that; is neither proper nor what is required by the terms 

4 of' the license.,

5 CHAIRAN:JENSCH: May I interruptS'7 • 

6 I have had the impression that the parties have 

7 presented this matter: in this sense. The present structure 

8 of. the license conditions and the Conmission s determinations 

9 -is such that there is a requirement for the constaction of 

10 a closed cycle cooling system and that selection of the 

-kind will'be made in a proceeding such as this.  

12 IAnd there is a specific date for. determination of 

13 what cooling.  

14 : That is, the present structure and, as.

15 understand the.parties, we go from there.  

Now, if Con Edison believes facts exist to justify 

17 the extension of the termination of the once-tirough cooling, 

it is privileged to present an application and have a hearing 

to present facts to justify that, change.

20. But. the present structure does not require 

1 ' anything more than the immediate proceeding, a determination 

of, what is the preferred closed cycle cooling.  

so while apparently the FES will not be out for 

41 some tire, if -you desire to proceed prior to :that, I presume 

you could, and present your application for an'extension of 25tesono
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I time of the termination of the once-through cooling.  

2 But that is kind of a burden and activity you 

3. will initiate. And that there isn't anything contengent in

4 the. entire structure to date other than what. is the preferred 

5 closed cycle cooling systemo.  

6 MR. SACK: Let me give what my views of the present 

7 structure are.  

These are Con Ed's views.  

9 The- license, first of all, requires us to 

10 pursue -- well, first of all, it. only requires 

termination of operation of once-through cooling.  

12 It is silent on the question of requiring closed 

13 cycle cooling.  

CHAIRMAN JENSCH: In other words, you would accept 

shutdown at the termination, of the once-through cooling 

unless it. has been extended; is that, your view? 

MR. SAC:'4' No', that is not my view.- That- is just.  

18 what words of the license say.  

Those words have to -be read in context with the 19 

20 Appeal Board decision which , as ordered, and when you

21 read that Appeal Board decision you have a requirement as 1 

have described in other proceedings as requiring Con Edison 
22, 

to pursue two separate tracks simultaneously.  23 

On one track. I call the cooling to,4er construiction 

program. And that is the analysis, the economic and
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en Ivironmental, impacts of alternative closed cycle cooling 

systems,- submitting , the report to.. the Staff and to. others, 

3 and .getting the approvalt and..this proceeding is-..part 

4 of -that. track.." 

5 " At the same time, the Appeal Board did look with 

6 considerable, favor on our ecological study program, and that 

7 program is required as a condition of the license.  

8 and the Anpeal Board showed great interest ir that program, 

9 .and we are required to pursue the ecological study program to 

10 determine whether closed .cycle cooling system was necessary, 

was supported'by adequate data.  

12 Now,- pursuant to that program we filed an 

13 application in June of 1975, over a year ago, for the .two-year 

14 extension.  

15 So we have filed that application, and we are. very.  

16 seriously concerned abou.t this recent delay that was just 

17 announced here a few minutes ago because it is important to 

18 get that resolved at the same time we are resolving this 

19 question so that these two tracks will begin to come together.  

Now-, the effect of.the first track, requiring, 

21 t rination-of operation, the effect of requiring us on that 

track with the long delay that has. occurred in-, processing i/-:, 22, .  

these applications, the effect of that license provision is 

to require Con Edison to continue on the cooling tower 

construction program even perhaps to the point of. ccwanencinq 25 

IIe
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I actual construction.  

2 So the effect of the license provision is to have 

3 construction of the closed cycle cooling system even though 

4 'it is not a specific requirement.  

5 I think that is: all.  

6 Does that respond to your question? 

7 ..CHAIRMAN JENSCH: What. was the language Ins. Chasis , 

8 read from the Commission decision on the stipulation of Indian 

9 Point 3, the last portion? 

10 :I think it referred to Indian Point 2 as well.  

.1 MS. CASIS: I will read that again 

12 Unfortunately I don't have the page citation.  
A13 CHAIRAN JflNSCH: That is all right.  

14 MS. CHIASIS: The Commission stated "No further 

15 consideration of the once-through versus closed cycle question 

16t is necessary, for either unit." 

17 CHAIRMAN JENSCH: Either unit referred to 

Indian Point-2 or Indian Pint 3; is: that correct? 

19MS. CHASIS':- That's correct.  

20 MR. SAC: To the extent they mentioned Indian 

21 Point 2, that. was highly improper. That was not before them 

in that proceeding.  

CHAIRMAN JENSCH:. Well, you understand the Z3 

24 Commission's jurisdiction is quite pervasive.  

Wasn't there some presentation tat the stipulation 
25 

of Indian Point 3 should be considered in the light of what
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the parties had already developed in Indian Point 2, so that 

2 .because there had been such-an extensive presentation on 
ecological matters in Indian Point 2, the parties decided 

Itostipulate in Indian Point 3 because, and based 

u upon, perhaps, what had transpired in Indian Point 2.  

6 So ..the parties, had interrelated the tnwo cases 

7 Isomewhat themselves, and I take it the Commission built upon 

8 that premise presented by the parties.  

9 MR. SACK: Well, no, sir. The parties didn't 

10 interrelate the proceedings. The idea was that it was.-

1' it would have been a waste of time and effort on everyoneds 

part to go into the environemntal issues in Indian 

13 Point 3 which had just been extensively litigated in. Indian 

_14 Point 2 and would probably reach the same result.  

15 So the parties agreed to accept a license condition 

16 fwhich paralleled very closely- the license condition in.  

17 Indian Point 2, with, all of its possibly ambiguities in the 

18 license condition.  

19 Then the Appeal Board, in reviewing that 

20- -stipulation, said that they approved the stipulation and they 

2 added that they considered whether or not a closed cycle 

22. cooling system is required to be an open question.  

23 " CHAIRMAN JENSCH: I take it the Commission 

2 disagreed with, that.  

'kip. SACK: Well, the Hudson River-25
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The only remedy is to go to the Court of

Appeals.

CTIRMWI JENSCH: I had the impression.  

that some proceedings the paper work continues a bit even 

after licenses have been considered. ,And I think there have 

been several instances -in which the Commission has been very 

receptive, to suggestions if. there .was some modification 

needed or some change should be made.  

In any event, specifically to my question, did you 

not call the attention of the Commission -

MR. SACK: We did not call the attention because 

i t was obviously interdicted.  

When the Appeal Board in Indian Point 3 now 

said that the closed cycle cooling was-an open question,• Hudsor 

River Fishermen took great exception to that.  

So the parties again got together and agreed in 

substance that it was not necessary to resolve that question

121 

S CHAIPNfl JENSCH: You didn t file any exception 

or call. the attention of the Comission to this language to 
/ 

whichMs. Chasis has just .referred; you didn't mention that 

to the C mission and say, "Mr. Commissioner, you. keep out of 

Indian Point 2," you didn't say that? 

.R.SACK: As you are aware, Mr. Chairman, we 

don't have the opportunity to comment after a decision is 

reached.
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I in the context of the Indian Point 3 license.  

-So, again, we s ipulated no.t to get int-o that 

.3 ",issue, and all the parties agreed that that Dortlon of the 

:i Appeal Board' ., decision could be vacated, not bectause it 

5 was: wrong,- but because it was unmecessary to the resolution.  

.6 1of the issues- in Indian Point 3.  

8 
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The Commission accepted that, and therefore we 

did not argue at length whether cooling tow0ers would: be 

required.- Then the-Commission volunteered the .statement i 
Ii 

which Ms. Chasis has read to you,. but I submit if that is 

an interpretation. of the Indian Point 2 license, then nothing 

more is needed in that regard in this proceeding°.  

CHAIRMAN JENSCH: Except for what is the pre
ferred-type? That is, what we are doing hee.  

MR. SACK.- That is correct. 1f. the Board ac

cepts that proposition, then they should accept the language, 

"Con Edison has-proposed, because that is all we propose do

ing, is designating the natural. draft cooling tower systems 

within the confines of the precise language that is. con

tained in the present license.  

O-r objection arises when you get out of the 

..language of the present license and start inserting other wordt 

which raise other issues.' 

Before I finishj let- me point out tlat I have jUSt 

z.ticed that the, mayor or the Village of Buchanan is here,.  

and he may: wish .:to make a statement when the Board feels 

the time is appropriate.  

MR. TROSTEN: Mr. Chairman,-at this point I would 

just like to add one-comment concerning the other proceed

ing which is presently pending before the Board, that for 

a two-year extension of .the period of once-through operation

123
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at Indian Point 2.  

The Board is, of: course, charged with tmat -espons! 

bility as well. I fran-kly am shocked at the suggestion by 

Mr. Grainey a monient ago. that it would take until November 

or December for the Final- Environmental Statement on this

proceeding to issue. These proceedings are quite 'obviously 

interrelated. They should be running on a simultaneous 

track..  

But on the basis of what Mr. Grainey has said, they 

appear to be varying far apart.. As the Chairman knows, we 

served upon the Board on Friday - I don't believe the other 

parties have yet received their copies a request for a 

prehearing conference to be held in this other proceeding.  

I strongly urge the Board to schedule this: conference at the.  

earliest possible date. It is quite obvious from the 

discussions this morning that. there axe proposals pending 

-now before the Board which would attempt to* tie these ipro

ceedings together. I think. that the Board should schedule 

such a conference, and I think that they should schedule 

such a conference before taking any defInitive action on.  

these matters.  

I think we might as well get these issues out 

o91 the table and have such a conference begore we attempt 

to get into the Partial Initial Decisions or subsequent 

Initial Decisions or what-have-you.
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Of course, on. the issue of whether or. not, ue: 

should have a Partial Initial Decision, we stand on our 

brief. We- feel that we.-- it is utterly wrong to. do so and' 

that ultimately, sir, we feel t hat it is going to have the 
effectthat the. Board does not wish and that no one wishes, 

which is to delay the Board's conclusion of t.is particular 

proceeding.  

CHAI RMN JENS C: Let me say that I am sure the 

Board is mindful of the necessity of moving forard on 

all these matters as soon as possible. We have to take the 

tools for our procedure based upon what is presently before 

US..  

All we-have at the present time is this determina

tion of what is. the preferred type of closed-cycle cooling, 

•within theo context of the structure of the license out-.  

standing.  

Now,. with all due respect to Mr. Sack,I I don't 

think, perhaps I don' t use- the. term correctly, but hia 

minimizing what- the Commission has done on the basis of the 

stipulation at. Indian Point 3 is not really adequate 

recognition of the-determination made by the Comission.  

And, while I realize he objects to the language: 

used by the-. Commission, it is a rather late date for him 

to .be now asserting that a great wrong has been done and 

that things have been expounded that shouldn It be folilowed
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and that sort of thing.  

But I think. we have to tae everirtirig that is 

before us, and I think what Mr. Grainey is suggesting is, 

that w. deal with what really has been done in this pro

ceedingf ahd that is to say that we aria not just taking a 

determination of what is the preferred type of cooling 

system; it is because the Commission has said there shall 

be a closed-cycle cooling system installed and this is now 

the one missing gap that will fill the present structure of 

license.  

Con Edison is entitled to move for an extension 

of the time for once-through cooling, and we may proceed, 

I take it, when you feel that you can prepare your- application 

We ill give consideration to the matter.  

I think, as Mr. Trosten has just pointed out, 

that application was filed in July of 1975, and we have to 

hurry to get it in in 1976.  

Just offhand, what date would you suggest for that 

subsequent determination? 

MR. TROSTEM: Subsequent detezmination? 

CHAIRMAN JENSCH: fes.  

MR. TROSTEN: Well, sir, realistically speaking, 

of course, it is essential under the Commission's regula

tions that the Staff's Final Environmental Stater,,ent be out 

before the Board can issue its Initial Decision.
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CHAIRMAN JENSCH:. That is correct.  

MR. TROSTEN: This is the reason. why i m so 

utterly dumbfounded,. frankly, by this length of time. We 

are- dealing with an extremely narrow issue, sir, and. it, in 

my opinion:, and V realize the pressures under which the Staff 

operates, I do not understand why it took the Staff as long 

- as it did. to produce- -the Draft Environmental Statement.  

And, given the narrowness of t.he issue involved, Icannot

imagine why it should take this period of time for the Final.  

Environmental Statement.' 

But with regard to your question, sir,. unfortunate

ly, sir, the hearing, because there are -- it is going to 

be a contested proceeding because of the fact that the 

Hudson River Fishermens Association is contesting the 

issuance of the exten6sion. It is unfortunately going to 

take some time for the Board to resolve these questions.  

after the Final Environmental Statement comes out 

My problem, sir,..is this: We know what the 

positions :of the% partiesi are. It is perfectly obvious what 

.the positio;ns are. We:, ought to--we might as well get the 

issues define i in a prehearing~conference and get going 

With this proceeding and then lt the Staff get its 

Final Environmental Statement so we can get it out in 1976.  

CHATIMAN JNSCH: Would thi- be of help? Tou 

say al! parties have asserted their positions.
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1R. TROSTEN: _yes, sir.  

CHAIMMN JENSCH: Would -you propose in a written 

communication to the Board and .th parties what you believe 

the issues would be in reference to your request for. an 

extension of time for once-through'cooling, submit it to 

the parties and let's see how they come out on the issues 

of what. they believe, and maybe we can resolve this, by 

an exchange of correspondence.- Bearing in mind, as you. have 

said, until the final FES is out on this matter, we 

couldn't issue a decision on the extension of. time of once

through cooling.  

But- if you want to hear troubles, I'1 tell you 

one. -Mr. Grainey I think participated somrwhat, or some 

associate of his has been calling at Denver at the United'.  

States Geological Society since I think last February as 

to when they are coming out with a report of. a final rvi w 

of the site matters out in the Puget,, Sound matter. :, now 

is October, and I see nothing on the horizon, to a nswer .that 

inquiry.-

The Applicant is rightfully asking questions, 

whenis it going to occur,. He says they don't know. The 

people are shocked; they are appalled, whatever words did 

you use? I think every one you used, they would apply.  
So these things work pretty much so that you 

know we do the best we can with what we have. if the FES
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doesn't, come out, we can't hit .!4r. Grainey over the head 

with a ball bat. He isn't getting it out; he is just re

porting what he has heard.  

MR. TROSTEN: I'm afraid, sir that the problem 

here is that we are dealing with a; situation where Con 

Edison is put in a situation where it must make its judgment 

as- to what the requirements are and when it is supposed to 

proceed, when irreversible. and. irretrievable ccrmitments 

must be made, without being given the opportunity which it 

was afforded by the license granted to it to make the pre

sentation of whether or not an extension should be given.  

That is the reason why delay is nPAo only unfair to the 

licensee; it is unfair to the public and it is contrary to 

the Commission's regulatory process and contrary to the 

license, we would submit, sir.i 

Now, .with regard to the matter of defining the 

issues, the normal process, we have h~re a situation where 

the Applicant has made its request . Te Statf in its Draft 

Statement. has recommended the granting of the request. We 

have one party that is opposing the. request, and it seems 

CHAIlM4aN JENSCH: Well, you get one guess on 

that, -don't you? 

MR. TROSTER: I beg your pardon? 

CHAIRMAN JENSCH: There is just one guess- as td 

who that unidentified party is.
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blt 8 TMR. TROSTEN: We are perfectly willing to attempt, 

2 a: to sit dcwn with the other parties and attempt to work out 
3'. for pres,"entation. at the prehearing ..conference what the-° 

4: issues. are so that' the Board can then issue its proposed,-
5 its posthearing order, which would then. define the process.  

6 CHAIRMH JENSCH:. Don't you think this. type of 

7 "thing could really ,be handled by stipulation among the 

8. parties? .  

MR., TROSTEN: I hope it can.  

CHAIRMAN JENSCH: Why don't you take a try at it? -10

- Thatwill save some time. .  

12 We all have problems with schedules..  
" / 

13 MR. TROSTEN: -Yes,. sir.  

CHAIRMAt JENSCH: We do want to accommodate each 14

Applicant, each licensee, each party to a proceeding. But.  

16 if the-parties can do a little more: among themselves, I think 

17 .they should try. We 

MR. TROSTEI: will y do tha r 
Chairman. We are delighted to-do that.  

Z%- I would just make the. suggestion, sir, andtha 

is this: I think it would aid the Board, in the process, 21 

and the parties, if. the Board would -go ahead, and do two, ~22.  

things.,, 

Number: I, to set the prehe-rizng conference date 

now,: because experience indicates that when this. -is done
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blt 9 . I everybody moves towa rd that date and will be ready on that 

2 date.  

3 The second thing, sir, is that t sukmit- you 

4. ought: to. schedule the prehearing conference: so you get a 

5 feeling for what these problems are before you consider.  
65 taking action in this proceeding. I ank you should d 

7 that.: 

8 CHAIRMAN JENS-.: I don't know what the Board 

wiU decide, but the Board may decide to issue a Partial 

10. Initial Decision based on the.. precise issue but within the 

context of the license, and then we will take up the sug

12 gestion from the paxties as to their convenience for a.  
13 prehearingconference, and bearing in mind thati.hr has 

14 been some further.report that the Staff .can expedite its 

15 FES on the extension of once-through cooling.  

. Deaing with this matter, as-a.matter of reality, 
17 my guess is that every construction schedule related to 

:nuclear power projects of the. United States extends over. the 

time. projected on every indication. There has never been 
20 a construction schedule met in'the lIfe, of the industry.  

So that if Con Edison started tomorrow to build -and blast 

out the ruk,' , whatever they need to do for a closed-cycle 

cooling system, it may well be that that type of activity 

will be: so extensive that the once-through cooling system 

problem may kind of parallel the situation and there might.  25
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blt 10 I be kind of a- joint: result after all.  

(9BtIdntbelieve that we ne d to sto doing what, 

. we I are urdertaking at the moment because there may be some 

4, extended. time: .to be considered, at least f r once-rthrough.  

5 4 cooing, 
MR. TROSTEN: mr.. Chairman, if I ma . just respond 

to that very briefly, I would think that it would be very 

8 wrong, and I believe contrary to the license, sir, to. pro

9 ceed to take actions of the sort that you just describe,.

10 because they could have the effect of making a mockery, sir, 

of the opportunity to request an extension of time and the 

12 opportunity that is afforded in the license and the require

13 ment that is: in the license that the. Commission consider 

14 the question of whether orl not the long-term ecological 

effects of. once-through cooling are more haxmful on balance.  

on. the basis of a NEPA cost-benefit balance than. the effects 

of construction of a closed-cycle cooling system.  

If you take these irretrievable coumitments, 

if you start to blast out the rock or do other things ol.  

20t. t t sort,. you are utterly tilting the, NEPA balance in such 

2 a.way that I think is inconsistent with the license and I 

'believe. is inconsistent with NEPA.  

CHAIRMAN JENSCH: Well, I. don.t know that.:the 

amount of investment, 'I mean as I understood .he discussion 

at the prehearing conference, it was Mr. Adlws, or somebody',.  2511
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was going to .give some, projection of fhcw much time 3.ou had 

to negotiate with contractors, prhaps for six months before 

you, even touched the pick to the ock out the, and maybe 

by that: time the once-through-'cooling system consideration 

will be complated-.  

So that I don' t think you are talking about 

denial of opportunity at all on the hearing for extension 

of time for once-through cooling by spending- some time 

with contractors. Maybe if you did. level the ground a bit, 

I don't think it would -- as I recall the investment steps 

that were originally projected, I think by one of the ..gentle

men from Con Edison years ago,, that you would get so far 

before you would get any tilting.  

MS. CHASIS: First, it.is Con Edison that came 

in and requested the granting .of th license amendment in 

issue hee. It simply deals with the designation of the 

prefered type of system.* 

For them to now say that the Board should not 

act on .that and await action on another license amendment 

which Con Edison has: proposed-is completely inconsistent 

with their own. proceedings in this matter.  

Secondly, the.. license I believe contemplates ." 

a decision on the type- of preferred system. It contemplated 

I believe a decision earlier than this Board will- be making 

that. decision, and far in advance of the completion of the
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blt 12 ecological studies by the Applicant.• So 1 think. that fro i 

2 the structure of the license itself it can be seen. that 

3 this decision was. meant to come quickly and not await any.  

kind of subsequent.considaration of the license amendment 

to delay elWnnata completely the te of closed-yle/ 

6 system.  

7. - " " " h ird, to delay action in this proceeding because 

8 of the pendency of another proposed license. amendment would 

9 undercut the basic rules by which the Commission operates, 

10 which is that until there-is action on the license amend

ment,. that filing of that proposed license amendment does 

12 not stay or affect any aspect of the iicew.e " 

( 13 MR. SACK: I just would like to point out again 

14 .-that I think we have had a lot of discussion on. the sched

15 uling-issues, and the Board requested a brief on that sub

16. ject- and an. exchange of briefs. Many of these issues are 

17 addressed in greater detail in the brief that you required 

18 for tomorrow, and I will submit. my brief tomorrow. Then.  

19 we will, have reply briefs from the othar parties and then 

20 a response brief:, from Con Edison., And I thik further dis

21 cussion of that issue should await those: briefs., as some of, 

2z the. issues-are dealt with in detail., i 

23 As far as what Ms. Chasis has just suggested,. I 

2A don't believe Mr. Trosten suggested that' the Iaitial 

25. Decision await the.end result of the two-year extansiono 

ii-
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just that it would be useful for the Board to have a pre

hearing conference before, it issues that, decision so it could 

see the developments in that- proceeding.  

CHAIRMAN JENSCZ: I think what Ms. Chasis sug

gested is'. that the comment, dealt with two proceedings. one 

would be delayed by the -ES and the other had been apparently 

considered by-the parties and resulted in a stipulation.  

She is suggesting, as I understand it, that these 

two needn't be held up, but go forward as each one is ready 

for determination..  

That, I take it, is the present status of the 

record. Let's accommodate the mayor of Buchanan.  

I might say this, Mr. Grainey is ill -and he may 

absent himself for a-period of time. But the transcript 

will, be available for Staff review at a1'l times.  

So will the mayorr of Buchanan come forz-.ard;. and 

other persons who are here, if any,., who desire to present 

statements by way of limited appearance may do so following 

the mayor' s presentation.  

Do you have copies of the statentent, Mr. Mayor? 

MR. BEG S:- o, I don't.  

I apologize for being late, but I was: in 

Philadelphia for several days.  

CHAIAN JENSCH: I understand some prize 

activities, first prize is one week in Philadelphia and
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blt 14 1 second prize is: two weeks'.  

2 (Laughter.) 
3 LIMITED APPEARANCE STAT.T&NT. OF GEORGE V.: 

4 BEGANY', MAXOR, VILLAGE. OF BUCHANAN, NEW 

5. YO .1: 

6 MR. BEGANY: My name is George V. Begany, .4ayor 

7 of -the Village of Buchanan.  

8 Mr. Chairman, the Village of Buchanan opposes 

9 any type of closed-cycle cooling and will continue to do so.  

10 In -looking over the various reports from the NEAP -

1- CHAIRMAN JENSCH: What is the_ NEAP? 

MR. BEGANT: NEPA. I'm sorry.  

13 -We don't agree with'. ny of thei. reports.. I 

14 know Con. Edison doesn' t and.we support Con Edison fully, o-.  

the two-year extension..  

16 But -I have hereDocket No,. 50-274, :dated October 

17 1., 1976. On page, 11 they.make reference. to noise was 

18 found to be a limited consequ.ence and. feel it -could, be taen 

care of later on. Much noise comes from Con. Edison,.: and I.  

20 don-'t think much effort on their part, at least, they are 

making an attempt. It is not being done, and we don't want 

anyone to have the idea that we- are going to live with any 

kind of noise.  23.  

Another reason why I-am late in coming here, I7 

25 stopped'off7at the State Trooper.Barracks-over in Amesville
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just a short distance from the Point. in their ,t _ 

September 22, -sdd y na.rni,-g, at 12:20, DRrs-. Elizabeth 

Petersen2, Courton Street, if you have been. up there you 

know,, that is the street you can see the" whole plant, oVer 

te, of Buchanan reports loud, noises• from the plant, con

stantly causing annoyance to the village residents.  

-don't know whether you are aware of complaints.  

I know Con Edis..n is -aware of complaints on the noise, and 

so is the State Aower Authority.  

This Us3W noise over there, it"s been going on 

for.about. thrae w.eks. It's what they call a hot penetration 

cooling system.,- Prior to previous shutdown, this system 

worked• by drawing air into it. Now the air" is being pushed 

out into the atmosphere..  

Dependent. on the temperatures,- this tone, it is 

a- 24-hour :noise, this tone is real loud,- if the temperature

gets, real- low. If. the temperature gets, cold it raises up.

Last Tuesday night we had people calling State 

Troopers, our own police. They thought the plant was. going 

to blow up.  

Another: point is in some of these reports- they 

refer to Buchanan. as a blue collar worker.- I don't, know 

what they really mean by that. I mean, I think our-fathers, 

our relatives are blue collar workers. These are the type 

of people. that have pride in what they do more so than the
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bit16 rich guy who can go out, and play golf e-ery day and have 

2 somebody else take care of, his-problems.  

3 - I think the NEPA has led you to the w.,.irong 

4 thoughts of. Buchanan,. of what we don' t like or what we do 

like" 

6; -. Further, getting on to their long-range EPA 

findings, long-range predictions- on the fish life, I- think 

what- they have put in their repo* xs is scmething like the 

five-day weather report* " the foul th and fifth days, forget 

it.  10 

cost - Another concern, I'dont know what 'the latest 

cost of building-these cooling toters will- be, something 

like $90 million, a hundred illion do !ars, $30 million ~13.  
14 annual, maintenance. Everyone in here who lives in West

chester, County, we don't want another increase on our Con 

Edison electric-bills.  16. 

17 By now industry is moving outr,. And the way it is 17 

moving out maybe.fishing will be the major industry,. I sure 

19 hpe it isn'1t.  19 -.. ..  
As far- as the fish kill goes, the fish in th.  

Hudson River, the catch has been fantastic. They are catch
21 

ing spike bass a half-mile from. the plant, 30-some inches 
22 

long; sturgeon,-200 pounds. So we can't-understand what the 
23

Fishemens Association is-trying to-get at.  

I think it is a political thing and someone wants 
2511
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to stick it to Con Edison.  

Another report of the NEPA, they state the objec

tive of their association is to assure for all Americans 

safe, healthful, productive and culturally pleasing sur

roux.dings. I don tn think they have. tried to fulfill their 

obligation and Buchanan would appreciate your consideration 
t 

on granting Con Edison the two-year extension, which I 

think they are doing a great job finding out about the fish 

life in the river.  

And that's all I have to say at this time. I 

will stay here if there are any questions to be asked. But 

if you have any more hearings that you would like to have in 

the future, we have a new village hall in Buchanan; and 

your dates, there would be no conflict. We would like to 

have you come there. In. fact, I. would like. to. have you come 

to Buchanan and hear that noise, because I know. they can t 

pull the switch and shut it off that fast.  

CHAI.AN JENSCH: I suppose we might go and 

hear: how it operates.  

How, large is your- village hall? We had' early 

hearings in Indian Point 2 in the fire hall, and we had an 

unfortunate occurrence. While the very soft-voiced witness 

was speaking, they had a fire call, and the trucks turned 

on their sirens and horns, and. it was a little difficult 

for the Rieporter to pick up those words.
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MR. BEGANY: You won' t have that problem. We 

can seat a hundred people. it is brand newo it is nice.  

CHAIRMAN JENSCH: Very good..  

Well, thank you. We will give consideration to 

that, because this courthouse is Very fine, wu. like it, but 

it is very crowded." 

MR. BEGAN": We have free parking, also, up 

there, 

CHAIIRMAN JENSCH: The people here have been vex-1 

gracious to- us, and we appreciate the courtesy ; but between 

trying to get a place to sleep and. a place, to hold a hearing 

it is getting a little complicated.  

MR. BEGAI4Y: We can find room. I would appreci

ate it if you could come up tonight. I would drive you 

up and. back..  

CHAIRMA1 JENSCH , Thank you very much..
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MR. BRIGGS: You stated that you were: opposed to 

any closed cycle cooling system and I understand that.  

MAYOR BEGANY: Yes, sir.  

MR.,:BRIGGS: But this proceeding.. is one to 

determine which is'the preferred closed cycle cooling 

sys tem.  

As I look at it, one can have the mechanical 

draft towers which I assume will conform to the requirements 

of your zoning regulations with regard to height, and we 

are .also looking at the natural draft cooling towers which

are very tall... Yet the natural draft cooling towers have .the 

advantage of spreading whatever, salt they have over a large 

area at low concentration. The mechanical draft cooling 

towers cause the concentration to be much higher over a lesser 

area....  

NOW., which do you prefer? Do you preferthe large 

structures of the natural draft. cooling. tower, or the lower 

structures of :the mechanical draft which spread more salt.  

over the, area? 

MAYOR BEGANY The mechanical spreads more 

salt? 

MR. BRIGGS: The mechanical draft cooling trwers 

discharge more salt.  

MAYOR BEGANY: They in the -mediate area? 

MR. BRIGGS: They discharge more salt, total, 

according to the numbers that have been presented by the
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jon2 Applicant. and Staff.  

2 MAYOR BEGAIY: If *Con Ed can-collect the salt and 

3. keep the: noise.down, we will take- the. mechanical. draft.  

4 MRO BRIGGS: Well,: they don't- quite collect the 

5. salt. Itis spread over a. smaller area at higher concentration.  

6, .But it does, go out into the community.  
7 MAYOR BEGANY: All I can say to you in the. area of 

S Indian Point and on the opposite side of the river area lot 

9 of dogwood and elm trees. I really think you have a problem.  

10 I think, you should let -them go: along with the once-through.  

11 MR., BRIGGS:. I think we have a .problem, too:.  

12 MAYOR BEGATY: The problem is we put Indian Point 

13 over there.  

-14., MR. BRIGGS: Well, I guess that is the basic 

15" problem, isn't i..

, Now,: -the problem.- is -one of what can one do about 

17: "Indian Point '2? 

18 MAYOR. BANY:-. I think we get right down to the 

19 basis of what is- more. important, fish or people.  

20 1. BRIGGS:. In the context of this: proceeding 

21 t seems to be what is more important, the salt position or 

the :view one has.  

23What do you consider 'moreimportant, 'the view or 

24 the amount of salt deposited? 

25 You don't really like either one, I guess.
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I MAYOR BEGAM: would liketo add one more thing.  

Back about two years ago I' -started 

- writing, letters to the Governor and the President,. our.  
tatives in Washington,. and.-Represenative Fisch: 

5 he:contacted someone -in- the NRC and, going through what 

6 we are just going through how, he was led to believe that 

7 the natural draft tower would be the best solution'because 

8 -the height of it would put the plume further from us.  

9 Well, that is just that someone else is going, to 

10 get it, we don't get it.  

I MR. BRIGGS : No. The height of it-distributes the 

12 salt over a larger area.  

13 MAYOR BEGANY: Right, so it affects more people.  

MR.: BRIGGS: And, accordingly,. the numbers it; puts 

15 out, less total salt.: 

MAYOR BEGANY:.- Don 't you think that could 

17 change, tool, during, some draught season. when we have much more 

salt, up. there. - in the Hudson? 

19 MR.- BRIGGS; It depends on the. amount of salt.  

20 " MAYOR BEGANY: No .one can predict when. that is 

21 going to beo.

F2\ 22 " MR. BRIGGS: In either event:, the mechanical draft 

23 cooling. towers put out- more salt.  

? CHAIRMAN JENSCH: Which is the noiser? 

MR.. BRIGGS" Mechanical is noiser., 

_ _5
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1 MAYOR BLE;'4Y: In the report they also refer to the 

2 natural draft, that most of the noise from the draft would be 

3- over the cove., 

4 We- are findLnq out now the noise can be very low 

5 in the cove, not only back in the village,: five: miles away, 

6 thet are hearing sounds you can't hear at the plant.  

7 - Wihen. this new noise came up three weeks ago, over 

8 at the plant they didn't know the noise was there 

9 I would like to have you gentlemen come up.  

10 Tondiaht would be. a. nice time. I think the air would be 

11' right and you could really hear it.  

12 This is what we are going to live with.- for 

13 as long as those plant., are over there..  

14 CHAIRMAN. JENSCH-:: That is, like- the. pnroblem, that 

15 I guess society has, to consider, like airports and things 

16 like thiat..  

17 I don't know.  

18 MAYOR BEGAW -Z : We live- in a rough society, that 

19 is true.  

20 . CUAIRMAN JENSC':', That's right. it. is a determina

21 tion. that involves-the consideration of many,-many interests.  

If people are to be considered. as you suggest, the .people 

of New York City would probably say, "Well, Village of 23 

2 IBuchanan,. won't you kind -of go along with us a little so we 

can have some electricity?" I don't knaw.  

Z5
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MA YO 'EGAY: The people, up here don't want to 

make any sacrifices for New York City. I think enough have 

been made.  

"The, whole state has sacrifices themselves for New 

York City.. ..  

.or.CHAIRMAN -JENSCH: I guess that is a problem that is.  

not within the. purview of this consideration at least.  

I think these are problems society has and 

maybe we can have a bifurcated society in the determination.) 

:I don't know.  

We always:: assumed Congress had determined many 

of these things establishing the Federal Avation'.  

Administration and Civil Aeronautics Board to kind of locate 

the airports and other conuvssions to have radio towers and.  

that- sort .of thing, television-, unsitely obstructions to 

the beauty of the area. And now .comes the Nuclear Regulatory 

Commission and they are to make a determination on cooling 

towers.  

MAYOR. BEGANY: You have to realize the people up 

herein the country are a little bit different-:from .the people 

in the city.  

CMAIMAN. JENSCH: Yes, I had that observation. I 

rode the subway some time ago. I had the impression 

there was some difference.  

AYOR BEGANY:- A victory in New York City is getting
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a seat on the subway.  

CHIRAN JENSCII :. Well ;. we thank you for coming,

Mr. Mayor.

Are there other persons here who desire'to present

statements? 

Would you give: your name, please? 

MS. DONALDSON: I am Anne. Donaldson.and I am 

Executive Director of the Federated Conservationists of 

Westchester County.  

CHAIRMAN JENSCH: Would you come over closer to the 

reporter. Perhaps if you could stand at the end of the table 

next to the lady..  

As I understood, she was not addressed this 

morning and, as I understand, she is Dr. Davis.  

Would you stand -- if you find it convenient to 

stand, I. think we can hear you better.: 

Do you have copies of your prepared statement? 

-IS DONALDSON: I have a copy, but I would prefer 

-to send it to yOu tomorrow after I have had a:chance to-retype 

CHAIRMAN JENSCH: You won~t have to give it to us.  

The gentleman sitting at your-right there will be glad'to take 

it. If you are going to read it is it very-long? 

MS. DONALDSON: No, it is not terribly long.  

CHAIRMA iJ] NSCt: All right. Proceed. You won't.
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have to re-edit it.  

LI. ITED A'PEARIAC OF AMME DONALDSON, 

EXECUTIVE DIRECTOR, FEDErTED CQSERVATIoISTS 

OF WESCSTER COTY, INC.,, MERCY COLLEGE, 

V J"OBBS FEIRY, N M-1 YOPXI 10522.  

MS,. DONALDSON: Federated Conservationists is a 

coalition of environmental organizations in Westchester 

County and we.' deal with co-anty issues of the traditional 

nature, solid.was-e, planting and parks and open space 

preservation.  

CHAIRMAAN JENSCI!:, Did you give your name? 

MS. DONALDSON: Anne Donaldson, Federated 

Conservationists of Westchester.County7 Merc-y College, Dobbs 

Ferry, 10522.  

Our organization serves as well as an environmental 

clearing center and educational resource for the county.° 

WE have studied, the environmental impact statements 

for both Indian Point 2 and 3 and evaluated them within the 

limits of our capability.  

We are not'; really in a position to dispute the 

concliusions \of the final environmental statement which are 

based on extensive studies by both the Stalff and.  

.Consolidated Edison.  

These impacts do appear. to be within acceptable 

limits and do not appear to pose the catastrophic consequences
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that have been foreseen for the..  

Parentheicalv 1 hiaTe aot to say that we l I 

. think, have hoped v-at you would come up with a mwrlI" 

4 would be no cooling towers.  

Obviously thath miacle has not takeplace.  

We are aware that the NRC decision to. re-pire 

theinstallation of closed cycle cooling both; at i'dir , oint 7 

and 3 was the result of years of hearings;, resea -id 

9 litigation, and that Uie key decision has been, upheld on 

five separate occasions and was based on fi ndings that a 

11 continuation of once-through cooling would present an 

12 unacceptable potential for the des tructi of the Hudson 

1 3 River Fishery. A 

14 Despite this regard the municipalities most severelyi 

affected and. their elected representatives and advisers are 

in effect continuing- to suggest:, that once-through cooling is 

17 a viable alternative.  

cited as. evidence in support of this conclusion 

are various reports" which have been made available to us 
19 

at our request and: which! we have, reviewed.  2 0 .. • •- . . - .  

Theyinclude a report by the Northeastern 21 

22 Legislative,: Energy Staff dated. April 14,-197,5, and a 

statement prepared by the Atospheric Sciences Pesearch 
23 

Center, State University of New York at Albany, hoth prceared 
24 

11 at the reqest of Senator Gordon and co--ants byW!li-Jam 
.52
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Shuster of. Rensselaer Polvtechnic. Institute.  

While these reports were incl.ded' in the FES 

3 dated August '76, they were not submitted as evidence in 

4- -previous hearings.  

5 1 It is our understanding. that'the village of 

6f Buchanan, despite, its strong objections to -die 

Ii installation of cooling to-uers, s refused to inte-rvene 

8 a full party of interest. in the hearin _ a.Id we iould 

9 suggest that questions in the above-menticned reports 

10 should: be. raised in the evidentiary hearings su bject to 

11 cross-exainination.  

2 There the municipalities and the. e the elected 

13 represetntatives could ccnduct their own cross-exmmination 

14: of. the.NRC findings and validity of the 1pe0rts from which 

15 they derive their objections, could be fairly examined by.  

16 all: parties..  

17 -Parenthetically, we would like. to note that the 

18 " Northeastern Legislative Energy Staff Report does makea very 

19. -persuasive argument for consideration of a- system : which 

20 utilizes waste heat., ' " 

The FES deals with this alternati--e in a very 

I cursory manner and we believe it is deserv--ging o f much 

?3: fuller treatment.  

24 in addition-, we have• reques ted " tion C the 

Departmnt of Environmental Conservation conce..-1ing
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potential 'discharge of PCBs from the cooling tower..  

The -,estion raised by Dr. Shuster in a later 

report not included in, the FES.  

-Hei based, his analysis on concentration of PCBs 

in the Hudson of one part. per billion.  

The source of. he figure is not clear.  

As you are.wel aware, the DEC has been 

deeply involved in the PCB as has our organization as' 

intervenor in recent years.  

" It is an area of concern which we believe 

should be appropriately pursued by the NRC Staff with the 

Department of Environmental Conservation.  

WE have had as yet no response ,to our inquiry 

to, them on their own testing and what the concentrations were 

which they-would find in the area..  

CHAIRMAN JENSCII: Excuse me. May -. _interrupt? 

MS. DONALDSON: Yes.  

CHAIRMAI JENSCH: There was something in the 

New York Times about this PCB situation Up around Alban~y.  

Do you know whether there has been any testing of the waters 

down, this.. far- from Albany to determine the amo.mnt of PCB, if 

any? 

MS. DONALDSON: _his is what! was trvi qng to find 

out from the Departmento 

-tink Sarah probably could answ er t:at question
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better than I.  

It was our understanding they had done sone 

testing in this area, but .e did not get the answer from them I 

and have not as: yet.: 

CHAIMIAN JENSCI: Excuse 'e. Proceed.  

MS. DONALDSON: We do, wish to emphasize- that we 

share the concern of the local municipalities: in regard to 

the visual and, other impacts of thn- cooling. towers.  

However, these impacts, unpalat-ble though they.  

are, are local and are reversible,. albeit within a.  

lengthy time frame.  

Ile are convinced, h..ever, that difficult though 

the choice, these impacts are- preferable to the -r-creversiE i 

destruction of a resource, the. Hudson River Fishery, which is 

unique in nature and-which serves t the entire B 

Eastern: Seaboard in terms of futurn food supply and: recreationa!i 

uses:.• 

I do. not think,, again, that this is an. issue of 

fish versus people.-.. This. is kind of a traditional. stone which 

is thrown at the environmentalists who wish to protect the .  *1 

resources of the region and I think we are dealing with the 

entire human envirrnment, our food. needs, our;.  

recreational needs. : 

.And I would: just like tr make that one point
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We, would sugges t, then, that given he irrevocable 
decision to protect the Hudson River Fisheries resources 

through installation of closed cycle cooling, a decision 

which-we support given the present technolgy, municipalities I 

most severely affected should have a strong voice in -the 

selection of the preferred system. even if the syst.me they 

prefer has a greater economic impact on. the region.  

They, after all, must live with the local impacts 

which provide for the protection of a regional resource.  

Although the NRC Staff has concurred with 

Con Ed's choice of system, i~e., the natural draft cooling 

towers, the MES states 'that further inves Igaion of fan

assisted natural draft and circular mechanical draft cooling 

towers would be worthwhile and that the impacts of all three I 

are within an accep.;able range.  

A, combinationr of systems, hoever, would alio a 
lower tower with a lessening of visual Lmpact1 though. at a 

greater cost and loss of enerav.  

WeC therefore, urge that the NC in making its 

final selection work closely with the affected municipalities., 

and heavily weight its decision as to .the preferred 

System in favor of the alternative which the local 

municipalities find the lesser of the evils they face.  

We appreciate t-Iis opportti.ity to ca=ent \on the 

problems before you for in varying-degrees they are shared by

K-I 

k.
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I ever citizen of this county.  

0 2 I do have a couple of questions.  
Thefan- assisted natural draft and the circular 

4 ..- rnechanical draft systems which the Staff reccimuended should jj be further studied... Also according to the Staff would, 

6, .require a year's extra time in design.  

7 I don't caite understand what the -Board' s funiction 

8 is if the report from Consolidated Edi.son was before.. you-,to 

,years ago basically, at that time if you had come .to the 

10. .decision that you really wanted more detail .on hese oter 

two ..systems, could you not have asked for itand, i 

2 it seems to me what is no-v happening is that -the choice of 

03 these. other to systems is really precluded, by te 

14 inter- enors' own desire to have the- consi.:;uctiozi Or various 

deadlines met, and-the conclusion: that continuation of. once
16: through cooling will be destructive to the resources of the 

Hudson*., 17 

But. in essence-you have precluded.: a . o options 

19 which seem to me would: greatly lessen environmental impacts 

20- and give you a great. deal. more .ibility in -solving the 

problems -which -the local. municipalities face and: which really 

.he region faces- as-far: as visual impact is.concerned.  

3 CHAIRMA J'ENSC: W e do give considertion to -that 

matter as you suggest.  
.?.5I ? . BRIGGS: We are not recluded from 

-H



I considering those.  

We have to disagree with the Appli cant's 

3 evaluation of their practicality, but we are not precluded 

4. from considering them .

S . . I DONALDSON: Had you done so .earlier, wouldn't 

6 it. have made it possible for the Applicant to come with the 

71 kind of detailed information which you.say in the final impac t 

.8 statement is missing? 

9 MR. BRIGGS: Of course we didn't prepare the final 

10 impact statement, and I believe the Applicant did not consider 

these tvo types in his envirormiental statement.."' 

I haven-t read his environ-mental report or a long 

13 time, but I don' t recall their being included.  

.14 -This is something- new, as i look at it, the Staff 

has brought up.  

16 MS. DONALDSON: Apparently from what, I read, in e 

17 final EIS, tlhe August EIS'- Yr. Lorfick is, here. lie could 

more easily-answer this than 1.  

-Those two items- were not included in their 

20 consideration- because they thought there was not enough 

operating experience and experience with them., 

But: this is. now t.o years. later..  

MR. BRIGGSw: I do have a question about PCBs. I 23 
believe you mentioned they had !been mentioned in the New York 

f State Department of Envirommental Conservation.  25.

154jon



There are some n:,.bers in -he coents of the Depa~ten ofcoents on the 

2 Department of Envirormeatal Conse vat. or. s carnments on. tihe 

3. Staff's Environmental Statement, and I believe you in ,icated 

4 - that additional information had been submitted.  

Is that additional information in conflict with 

6 what:is in the draft anvironmental statement? 
IMS. DONALDSON: I dont thikJc M4r.. Shustes's report 

there is one- report in the final EIS fzm ,'L. Shuster i I a m 

not mistaken.  

It does not deal -

!- jMR. BRIGGS: On page B-47 of the Final Environenta 

Statement there is atable. It shows the concentration of 

13 airborne contaminants and includes TCs. It is the last 

item on Table. 2." 

MS. DONALDSON: I missed this and I. have to be 15 ... ..  

16 perfectly candid with you, .1' wouldn't understand it.  

-7 MR.: BRIGGS: As Isee it, it says you could have 

a million times as high a concentration in the azm=osphere 

9 •before it would reach the limit that the health officials 
.19.  

2o Aprescribe.,' 

I, wondered.whether the other statement might have 

been in conflict wi th this.  

MS.. DONALDSON: My understanding was that it was 23 

possible that. Dr. ShusterIs corcentr_ f i res wer 

high.

ion 155
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MR. BRIGGS: I see Thank you.  

CHAFI-RUA JESNSCII: Is t-he e anyone else who would 

li.ke to make a statement? 

• 4AYOR BEGANYI -n regard to Dr.. Shuster's 

report, it is complete. He estimated, 12 MIay, that through 

the tie of the Hudson, the PCB concentratioi" would be in:.e 

area of Indian Point in ten years.  

At present there is a ban. on eN cssIve catching 

of striped bass in the Hudson River.  

Also GE is still pouring PC~s into the. Hudson.  

CHAIPMAN/4 JENSCH: is Dr. Shuster' s:statent-- was 

that basically before the settiniant was made aith. GE on the 

PCB matter? 

MAYOR ITEGANY: Yes.  

CHAIRMM JENSCII: I° guess there is some-determinatic 

date on the-

MAYOR BEGANY: I ,-in, it is tho first of 77..  

MS.7 CIASIS? The Fishe-raen are parties to that 

proceeding: and participated in the negotiations res\ lting in 

settlement.  

General Electric has agreed to discontinue its 

use of PCBs in, the manufacture of capacitors at its two 

plants by July 1, 1977.  

In addition, it has agreed to pay $3 miliion-to the 

State of New York directl y' and :conduct a million dollars wforth

156
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of research concerning cleanup of the upper Hudson River 

where the PCBs are concentrated at present, so that there is 

31 an effort going forward right now to deal with this problem 

4 and basically see if there is a way to clean up and remove PCBs 

5 presently in the Hudson.  

6 MAYOR BEGANY: I think this :is another case of 

7 putting the public off, spending three million, actually six 

8 million, three million by GE and three million by the state 

9 as, to research how to clean it up.  

10 I think they ought to know how to clein. it up.  

11 After six million is gone, it will still be in the 

12 river...  

13 MS. CHASIS: That is not for research. The six 

14 mi llion is for cleanup.  

15 MR. KUHN: May I clarify a matter? Since the 

16 actions of, the State of New York and particularly the New York 

17 State Department of Environmental Conservation have been 

18. discussed, we did indeed on the comments on- the draft 

19. environmental statement raise the whole question of various 

20 tpes of. heavy metals and toxic materials that might be 

21 distributed through the cooling tower plume and did provide 

22 " a chart. that you had indicated on page B* 47.  

23 " "We agree with Staff's conclusion found on page 

,4 B-27, Number 42, concerning the - they concur with the 

5 agency' s assessment that airborne contaminants and toxic

157
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1 materials including PCB will not approach values normally 

" applied to industrial hygiene.  

3, So, besides the fact that New York State. and 

_ 4 Department of Environmental Conservation have acted 

5. vigorously to prevent, any problems from PCBs, that-. is not a 

problem; in this particular case there is no problem we can 

7 oresee.  7' fo 

8 We would, of course, let your Honors know if we 

9 raised any information that-PCBs at this point would be a 

10 problem.  

1 CHAIRMAN JENSCH: Let's give the reporter a little

12 recess. We haven'thad a recess this morning.  

13 At this time let's recess to, reconvene in this room 

14 according- to, that clock at 11:25.  

.5 (Recess) 

16 

17 

19.  

20

21 

23 

S 24
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CHAIRMAN JENSCH: Please come to order.  

Do the parties desire to proceed with the 

presentation of evidence? 

MR. SACK: Well, I just have two comments I would 

like to add in connection with the statements before.  

One-, in response to something Mr. Briggs said, 

a mechanical draft cooling tower would violate the terms of 

the zoning code. It would require variance. The height 

limitation of the Buchanan zoning code is 50 feet, and the 

mechanical draft cooling tower would be 70 feet..  

There also is a prohibition against the disper

sion of pollutants off-site,, and we would need a variance 

from that provi -:i,. So we would -need the same variances-, 

alt-hough the height limitation is not as severe a violation, 

.u he: dseso ofpllutants off-site, .as- you.correcty..  

noted, would be. more severe with mechanicals.  

With respect to I. I would like to answer Pst.  

Donaldson' s cuestion about the fan-assisted and circula 

mechanicals. The cooling tower report which Con Edison 

: submitted December 74 did address, fan-assisted mechanical 

draft - cooling towers. At that time they were, under study, 

and I- don? t think in the United States, but. in one other lo

cation, and we concluded that they were not a feasible al

ternative as a backfit for a large operating plant.  

We did not address circular mechanicals because

159
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at. the time that. was. not a recognized concept.  

Mr. Newman, -who will be here this afternoon, 

is prepaad, to address the question of the feasibility of 

these. alternatives , if you desire: to. make any questions 

in that regard.  

CHAIRMAN. JENSCH: Thank you, 

MS. DONALDSON: May 1ask a. qestion? 

CHAIP N4 JENSCH: Will you stand up? I think 

we can hear you better.  

MS. DONALDSON: We came across an old newspaper.  

article which is 1971, which was an article about a 

system which has been designed by GeneralElectric which 

was a combination of a natural draft cooling tower with a 

circular mechanical draft base.  

" Now, basically would you describe that as. a 

fan-assisted natural draft?.  

* MR. SACK :. I think that is. the. ircular. That 

is a fan-assisted circular? It is a fan-assisted circular 

mechanical, and that was not addressed in our December -

MS- DONALDSON: I understand there is one. plant.  

of this. nature which has been built. .1 have the name of.

the General Electric man. It is presumptious of me _to offer 

this kind of information to Consolidated Edison; I am sure 

you must, have it. But, .again, the plant has been built 

apparently, and there is this potential for combining the.

160
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two- systems and lessening the impacts of one area.

MR. SACK: Mr. Newman1 I think, can address that 

this afternoon.  

CHAIRMAN JENSCH: Will you behere this after

noon?' 

MS. DO4ALDSON: Yes, sir, 

CHAIRMAN JENSCH: Perhaps this afternoon we 

could talk to the gentleman, or maybe Con E.ison will pro

pound questions to bring out the subject you have in mind 

and you can get it on the record.  

Are the parties ready .to proceed with the pre

-sentation of evidence? 

Applicant? 

MR. SACK: Well, as I mentioned before we 

started, Mr'. Newman had a commitment this morning that. he 

could not cancel in view of the short notice. Maybe the.  

Staff could proceed first -with its. evidence.  

CHAI LAN -JBNCH: A1l. right.  

MR.. GRAINEY: I have no objection to that, Zr.  

Chairman. .  

CHAIRMAN JENSCH- All: right. We will: proceed.  

MR. GRAINEC: The Staff: would have one panel 

of four witnesses in response to the Final Environmental 

Statement. These are Dr. Robert Geckler . Dr.. Jerry Xline, 

M1r. John Lahr, and Mr. Tom Say. I- would ask that all four
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of :these gentlemen be sworn.  

CHAIRLAN JENSCH: Will those gentleMen- come up, 

please, and: take chairs near the Reporter,. because we are.  

having a.-little problem with the accoustics here. We donut

have our usual microphone system. It would be very .helpful 

to US.  

Before you sit down, would you stand and raise 

your right arm.  

Whereupon, 

ROBERT P. GECXLER, 

JOHN C. LEHI.  

and 

G. THOM-AS SAV 

were.called as witnesses on behalf of the NRC Staff and 

having been first previously sworn,-were examined and testi

fied as follows:: 

DIRECT EXAM2NAT ION 

BY MR.I GRAINEY, 

Q. Gentlemen, I would like to show you each a copy 

of a document entitled uProfessional Qualifications.  

Mkh GRAINEY: For the: information of the Board and 

parties, the witnesses are sitting# left to right, Mr.  

Lehr, Dr. Kline, Dr. Geckier, and Mr. Say.
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BY MR,. GRAINEY: 

Mr. Lehr. is: the document entitled "Pzofessional 

Qualifications of John C. Lehr "was t it. prepared under your 

direction and supervision? 

(Witness Laeh-. Yes, i gas.  

. Is that true to the best of your knowledge? 

A YeS, it 'is.  

Q. Mr.* Cline, the same question to you. Is that 

document prepared under your direction and supervision? 

A. (Witness Kline) Yes.-.  

Is it true and correct to the best of your 

knowledge? 

. Yes.  
Dr. Gec1ler, the samel, question to ,ou.  

(Witness Geckler) Yes, and it was.  

j. And, Mr., Say?''.  

. . (Witness Say) Yes..  

MR. GAINEY.-: I would-move into evidence, to be 

incorporated into the record as read, the professional quali

fications of Mr:. Lehr,: Dr. Kline, Dr. Geckler and Mr. Sav.  

CHAIRMAN JENSCHU Any objections? 

Applicant? 

MR. SACK: Con Edison has no objection to the 

document being placed in the re cord as the Final e nviron

mental Statement.
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I CHAIMAN JENSCH: This is, f irst of all, just 

2 professional' qualifications.  

3 MR. SACK: No objection.  

4 MR. KUHN: No objection 

5 MS. CHASIS: No objection.  

CHAIRMAN JENSCH: There being no objection, 

7 the request of the Staff counsel is granted and the state

8 ments of professional qualifications of the four identified 

9 witnesses may be physically incorporated into the transcript 

10 as if orally presented and shall constitute evidence on 

11. behalf of the Staff.  

12 MR. GRAINEY: Thank you.  

13, (Professional Qualifications of Dr. Geckler, 

14 Dr. Kline, Mr. Lehr, and Mr. Say follow.) 

15 

16 

17 

18 

19 

20 

2I 

22 

23 
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PROFESSIONAL QUALIFICATIONS 

G. Thomas Sav 

U. S. Nuclear Regulatory Commission 

I am currently employed- as: a Cost-Benefit Analyst with the Regional 
Impact Analysis Section, Cost-Benefit Analysis Branch, Division of* 
Site Safety and Environmental' Analysis, Officeof Nuclear Reactor 
Regulation,.located in Bethesda, Maryland'. My educational background 
and profess.ional experience- are as follows.: 

Education 

B.A., Economics, Magna Cum Laude, University of West. Florida, 1973 
M.A., Economics, George Washington University, 1976 

Presently I am enrolled at. George Washington University for work leading 
to the. Ph.d. degree in the field of Economics,. My doctoral, fields of.  
study are microeconomic theory, macroeconomic theory, econometrics, and.  

regional and urban economics. As a graduate student,.I am.a member of 
Omicron Delta Epsil'on, the:Internationa.l Honor Society in Economics.  
Other academic societies in which I. hold membership-include Phi Kappa Phi 
andBrackenridge Scholars.  

. Experience 

Since June"1975 I have been employed-with the Regulatory Staff of U.S.  

Nuclear Regulatory Commission. As a Cost-Benefit Analyst, I am respon

.sible for reviewing environmental reports to determine-the adequacy of 

the .environmental information and. soundness of the conclusions therein, 
and assisting in the cost-benefit analysis.for EnvironmentalStatements.  

.-My duties.also include the development of social and. economic impact 

methodologies and data banks for cost-benefit analysis of design 
alternatives to ;reduce environmental impacts consistent with achieving 
benefits of activities'. Primarily, I have been involved with alternative 
heat dissipation systems and need for power analysis on both a generic 
and case by case basis.: 

Prior to joining the Regulatory Staff, I worked as an Economist. in the.  

Environmental Department of Bechtel Power Corporation, beginning in 

September 1974:. During my employment with Bechtel,-I was responsible for 

.* preparing the economic analysis section of Environmental Reports required
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C for nuclear and fossil power: plant construction and operation-. I was 
primarily involved in-land use analysis and development of methodologies 
to determine the.economic impact of power plant activities.  

( From April 1973 to.September.1974, I was, employed as an Economist: with 
the Institute-for Applied Technology, National Bureau of Standards.  
Work. at the Bureauinvolved speciaTized: researchl. assignmentsin. the 

following areas: Economics. of Natural Disasters; Economics of Energy.  
Conservation;: Building Codes;. Rehabilitation of.Housing; and Total 
Energy Systems. At the Bureau I.was assigned..major-project respon
sibil'ities which. included: project leader over Economics of Natural 
Disasters. This project involved the application of cost-benefit 
analysis to the mitigation of losses from natural, disasters and cul
minated in a publication' authored by, myself.

I have written numerous, unpublished manuscripts in- connection: with my, 
professional experience and formal education.  

I am, a member-of the American Economic Association,. Western Economic 
Association., and',. The Econometric Society.  

:I - " " . ' 
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ROBERT P' GECKLER 

PROFESS IONAL BACKGROUND 

* KSENIOR ENVIRONMENTAL PROJECT MANAGER 

U. S. NUCLEAR REGULATORY COM-ISSION 

I jbined the U. S. Atomic Energy :Commission,' (which becane, the Nuclear Regulatory Commission in January1975) Directorate of Licensing in October, 1972, as an Environmental Project Manaqer,.  In July1975, I was. promoted to. Senior Envi ronmental Project 
Manager.  

The Environmental Project Manager, is responsible for-managing the review of the applicant's environmental reports and the preparation 
of NRC Environmental Statements which meet the requirements of the : National Environmental Policy Act and the requirements of 10 CFR., -Part 51, in connection. with app lications to the Commi-ssion for construction permits and/or operating.licenses for nuclear power 
reactors. The project manager also acts as the main point-of contact between the. Commission and the Applicant: in matters involvina 

- environmental affairs.  
The staff efforts requi'red i-n conductino the. above revi'w and in 
developing the independent assessment of environmental impacts ..-- . presented in Environmental Statements involve a wide variety of 
technical disciplines wi:thin numerous elements of the.NRC. Staff, ' ::includ-Jing..C'onsiderable technical asslistance, from-one-of thle 
National-. Laboratories'.. The project manaqer serves as-a focal point " and is the key indi'vidual- in directing, and coord.inating the multidisciplined staffefforts with respect to an assigned.'environmenta-l 
sta tement,.-"

Upon receipt of. an appl-icant's Environmental Report, a project manager 

conducts and coordinates an initial acceptance evaluation and is: responsible for determining if the material: submitted is sufficient 
in form-and content to, support.- the acceptance and docketin of an -application If."accepted, the project.manager initiates an in-depth staff revie,-, and-, makes arrangements for -technical discussi-ons, 
including a site. visi,.t,. with: the applfcant and members of the staff.  to resolve questions raised duringthe-review. Theproject manager 
then plans., supervises, and coordinates the development- of a Draft Envi'ronmental..Statement and a subsequent Final Envi'ronmental State( ,',nent., This includes- the ensurance that all components are submitted .....and rev:iewed on a scheduled basis- the resolut~ion of problems and conflicts which may arise; the organization and editing of the.  
Draft and Final: Statements; 0(1
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the evaluation, staff review and integration of comments received: 
.r>from Federal, State,. and local:-government agencies and members of 

.4,he public.on the Draft Statement into the Final Statement; the' 

• -determination of. conclusi ons and. recommendations of the licensing 

action to be-taken; the.sponsorship of the Final. Statement and.  

serving as. a principal wi-tness at public hearings; the development 

of environmental, technical- specifications to be-appended to the 

license;, and% the -periodic. review of the- licensed opera-.tion -from an: 

environmental standpoint.  

I have held. assignments in various capacities as EPMon the Bai:lly 
Nuclear Station, indian PointFarley, Brunswi'ck, South Dade, Seabrook 

Nuclear Station,. Calvert Cliffs, Hatch, Palisades and. LaCrosse BWR, 
In addition, I have special assignments to work on generic problems 

in such areas as alternative siting, cost benefit analysis, monitoring 

requirements, workshops on biological significance and committee 

assignments on an interagency committee between EPA and NRC, evaluation 

of-research proposals and. review of internal staff documents'.  

Prior to joining the Commission, I. spent. approximately five-years 

as a Senior Research Associate in the Biomathematics Program, Statistics 

- Department, North Carolina State University, Raleigh, North Carolina.  

.'As. a. faculty member: and associate member of the graduate: faculty, 

I taught courses in resource management- and bi ology, at the advanced.  

undergraduate and graduate level, assisted in organizing. and~ giving a 

short course.in, systems ecology, partidipated in graduate student 

guidance,- program administration and research in prey-predation in 

* an aquatic: system (snails and marsh, flies), I was also a member, of 

the. utrition Institute and the Air Pollution faculty.. Outside 

consulting activities included general toxicology.and toxicology of 

atmospheric. pollutants.

Before joining NCSU, I ..was employed by Aerojet-General- Corporation 

in California and Ohio.for eleven- years, three. of which were with 

the company's nuclear division.. While with the nuclear division, 

Ilhad several., assignments including those .of Project Engineer for 

manufacture-and assembly of'nuclear training reactors and .Admin
.istratilve Reactor Supervisor.. I held an AEC Reactor Operator License 

for Aerojet-General reactors. . -

In 1960, I transferred, within the company to.assist in-establ'ishing 

-life-.sciences activity. I participated in all phases of li-fe 

sceinces programs and' was responsible forthe biological research 

Q-.
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in the corporation. Programs included establishing and operating 
an inhalation toxicology laboratory at Wright-Patterson Air Force 
Base,. Ohio'. I was Project Engineer during the early phases of desi gn 
and- fabrica-tion: and later, Assistant Laboratory Director. • 

Other programs included systems studies of waste management systems,, 
laboratory development of new and' modified sewage treatment processes., 
the- relationships between solid waste and disease, needs in solid 
waste research water purification and, microbial problems in desalination,, 
river purification, recreational water quality criteria, various 
problems associated with manned space flight and life- support systems 
(including the. Manned Mars .Mission), research and development leading 
to the- fabrication o.f a photosynthetic gas exchanger.and study of man in.confinement. Special assignments were accepted as a life 
science specialist-within-the corporation. My final position with 
the company was Assistant Manager,, Life Systems Division and Manager 
'of theAdvanced Biological Appli-catons. Department...  

Before my employment with Aerojet, I spent one year fin mililtary 
.operations research. and more than four years with the AEC, 
Oak Ridge Operations Office, Isotopes Division and Research and 
Medicine Division a-s a Physiologist and Biologist.  

From 1949 to 1951, 1 was a faculty member in the Biology Department 
at.Vanderbilt Universi-ty, Nashville, Tennessee, where. I taught general 
biology,. genet.ics. and cytology and did research in protozoan -genetics-.  

Ireceived my B.S. in Chemistry and PhO in zoology from Indiana.  
University -in. 1944 and .1949, respectively. I. was: granted an M.S._ 
in Biological Chemistry from the University of' Michigan in 1946.  
While in school, I held various'positions as a research- and :teaching 
-assi s.tant.  

I am author or co-author of, more than 30 unclassified scienti'fic 
papers, and co-holder of a patent on' the use-of concentrated 
carbon dioxide for growing algae and'have been listed in American 
Men of Science since 1954:. I am or have.been a member of Sigma 
Xi,- Phi Lambda Upsilon, the Ameri-can, Societyof Na-tura]ists,_ the
American Society of"Zoologists and numerous other scientific socie
ties. Ilheld a- NIH Predoctoral:'Fellowship for two years, (1947-49).,
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I have a Bachelor of Science degree in Mechanical Engineering from 

Drexel Institute of Technology (1969) and a Master of Science degree in 

(N Environmental Engineering from Drexel University (1972) specializing in 

water associated problems in the environment. My academic background 

includes studies in water chemiszry, domestic and industrial waste 

treatment, and water resources managemenc.  C

PROFESSIONAL QUALIFICATIONS 

JOHN C. LEER 
U. S. NUCLEAR REGULATORY CO'ISSION 

WASHINGTON,, D. C.  

I am currently. employed s an Environmental Engineer in the Office 

of- Nuclear Reactor Regulation, Division Of Site Safety and Environmental 

Analysis, in the Environmental Specialists Branch, USN-RC. As a member 

of the-Aquatic Resources Section of this branzh,, ihave 

responsibility for the review of applicant's Environmental Reports-at 

both the Construction Permit and Operating License Stages for complete

ness and environmental acbeptability of proposed projects as they may 

affect natural water resources, existing water quality and use, water 

quality and usage goals as established by the responsible agency and 

other impacts on the aquatic environment. It is also my responsibility 

to provide written evaluation of watar resource usage and quality 

for inclusion in both FES-CP and FES-OL Stages. Establishment and 

review of applicant's environmental technical specifications at the 

Operating License Stage for maintenance of physical and chemical water 

quality and control of aquatic effluent quality is another of my 

responsibilities. I act as a consultant to other NRC branches and 

provide analyses of water quality problems through technical assistance 

requests. I participate in technical conferences with and coordinate 

water quality related activities with. the U.. S. Environmental Protection 

Agency, the U. S. Army Corps of Engineers and other Federal, State and 

local agencies regarding implementation of the National Environmental 

Policy Act, the Federal. Water Pollution. Control Act and its amendments 

and the- memoranda of understanding between NRC and EA and COE. My work.  

also involves the preparation of standard review plans, regulatory guides 

and staff position papers dealing with water resources. As a. Environ

mental Engineer, I have among other tasks prepared an analysis of the 
compliance of the operation of the; Brunswick: Nuclear Plant with the.  

provisions of the Federal Water Pollution Control Act Amendments of 1972,, 

written the water quality-and use sections for several NRC Draft and 

Final Environmental Statements, inciuding the FES related to manufacture 

of Floating Nuclear Power Plants and participated in analyses of off site 

noise levels at nuclear power plants including the Indian Point Unit 

No. Z. and the Vermont Yankee Nuclear Power Station.



.1From 1969 to17,Iwsamechan 'ical engineer at the U3 S. Army 

(E/ Frankford Arsenal, Philadelphia, Pennsylvania. 
I was assigned. as 

Project, Manager of materials handling, and 
pollution control efforts 

for the Small Caliber Ammunition Modernizationi Program.- I participated 

in, the development. of solid and liquid waste management 
and-noisecontrol 

programs for metal parts manufacturing 
facilities.  
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blt 7 1 BY MR.-GRAINEY: 

2 Q C entlemen, I show you a copy of the Staff's 

3 Final Environmental Statement for- the Indian Point Unit 2 pro

4. ceeding; as related to the preferred closed-cycle cooling 

5". system." 

6 Dr. Geckler, would you explain to what extent 

7 .you worked on this and what. roles. the other witnesses, membersi 

8. of the panel,. played in the preparation of this document? 

9- . (Witness Geckler) The document was prepared under 

10 :my supervision and portions of it I wrote.  

1- The other individuals contributed portions of the 

12 statement according to their specialties.  

13 . Would you gentlemen identify what those areas 

14 generally were of the Final Environmental Statement in 

15 " which you participated? 

16 A. (Witness Lehr) I participated in preparation of 

17 portions-of the Environmental Statement dealing 
with environ

18 mental sound levels.  

19 A. " (WitnessKline) I wrota the sections on effects 

20 of salt :drift..  

21 Q. Mr .. Sav? 

2. (Witness Say) I prepared 'ortions of the

23 Environmental Statement, specifically Chapter 6.  

Dr. Geckler, with the exception of the ceements 
tat w24 

that. were -received from ,other parties, which i31s one of the 
25
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bit 8 1 appendices to the Environmental. Stattment, were the con

0 2 tents otherwise prepared under your general supervision? 

3 . (Witness Geckler)' Yes.  
* _ Q. And are these contents true and correct t the.  

5 best of your knowledge? 

L 'Yes.  

7" MR. GRAIEY: Mr. Chairman, I would move that 

8. the Staff's Final Environmental Statement for Unit No. 2 

9' relating to the preferred closed-cycle cooling system be 

10 admitted into'evidence and incorporated in the transcript 

as if read.  

12 CHAIRMAN JENSCII: A-ny objection by the Applicant, 

.13 licensee rather?, 

14 MR. SACK: Con Edison has no. objection to the 

15 document beinq insertedas. the Staff's Final Environmental 

16 Statement in support of Con. Edison's application9 

7 . . + +We do not think it can be introduced as to the 17 
- orCr-f l:th tt1 

18 accuracy or correctness of all the statements contained tAere

19 in, and we are. still,. because of, the state of taxis proceed

20 ing, which: is quite unusual for this stage ofl the proceed

21 ings--we don't know whether the Board is going to get into 

those specifics... So if the Board-does determine to get 

into the. specific matters in the Final Environmental State

24 ment which we described earlier, then we-would reserve our 24 
5 rightsato contest those matters.-
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CHAIMAN- JEWgSCH: Wel, you. will also have the.  

opportunity to make a motion to strike any portion with 

which, you disagree, 
S- A th s.  

- At the same time, you will have to identify par

ticularly those portions to. which you do have objection.  

Otherwise, lacking such a motion we will accept the state

ment without objection, subject to motion at a. later time.  

State of New York? 

MR. KUHN: Your Honor, we have no objection to 

having the Final Environmental Statement entered into the 

record of this proceeding. Indeed, we feel that it is 

important, as your Honors doubtless do, that you have a 

solid evidentiary basis for either accepting or rejecting 

- the, stipulation, and also for making an ultimate determina-.  

tion on the appropriate type of. closed-cycle cooling system.  

We.intend:co do some small amount of cross

examination of the ,ICt witnesses and possibly the Con Edison 

witness concerning some of the substantive matters con

tainedl in :their anaiye'-2s, but we, feel it is important that 

a basis for-1 your. decision:be_ provided...  

CHAIRMAN JENSCH: .The Fishermens Association? 

MS. CmaSIS: We have no objection8 

CHAIRMAN JENSCH: Request of Staff counsel: is.  

granted, and the Final Environmental Statement identified 

by the four Staff witnesses may be physically incorporated.
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into the transcript as if orally presented and constitute 

evidence on behalf of tfhe Regulatory Staff.  

(Identified .Final Enviromnmental Statement 

follows.)
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SUMMARY AND CONCLUSIONS

This Environmental Statementwas prepared by the U.S. Nuclear Regulatory Commission, Division of 
Site Safety and Enviironmental Analysis.  

1. This action is administrative.  

2. The proposed action is the issuance of an amendment to the Facility Operating License 
No. DPR-26 held by Consolidated Edison Company of New York, Inc. for Indian Point Unit No. 2 
iocated in the Stat6 of New York, Westchester County, Village of Buchanan, 24 miles-north of the 
New York City boundary line.  

Under conditions of the operating license (Paragraph 2.E(2) of Facility Operating License No.  
DPR-26), the licensee is required to terminate once-through cooling at Unit No. 2 after an 
interim period, the reasonable termination date for which appeared at the time the license was 
issued to be May 1, 1979, and to operate thereafter with a closed-cycle cooling system, unless 
licensee can show that empirical data collected during this interim operation justifies'an 
extension of the interim operation period or such other relief as may be appropriate. In 
accordance with this requirement, the licensee filed an Environmental Report dated December'l, 
1974 in which various alternative closed cycle cooling systems were ev" from an economic 
and environmental standpoint.  

This statement considers the information provided by the licensee in the environmental report 
and amendments as well as other information developed by the staff in making its independent 
evaluation and analysis of alternative Closed cycle cooling systems under NEPA.  

3. Summary of environmental and economic impacts, including beneficial and adverse 
effects: 

a. Visual or aesthetic impact comprised of the tower structure(s) and the visible 
plume.  

b. There will be drift (0.002%) deposited in small amounts over a substantial 
area, resulting in increased salt concentrations. There is a small possibility that injury may 
occur occasionally to certain species of plants.  

c. There may be a small increase (a matter of hours per year) in the amount of 
fogging and icing in the area; these are considered negligible., 

d., During construction, noise levels and traffic will be increased; however, 
these are temporary conditions.  

e. A monetary direct cost of approximately $224 million (present value) will be 
*incurred by the licensee and the average annual plant capacity Will be reduced by.25 MWe (3% of 
the total) while peak generating capability will be reduced by 69 MWe (8% of the total).  

f. Water taken from the river'for cooling purposes Will be reduced to approximately 
one-tenth that taken for once-through cooling of Unit No. 2. This will reduce impingement and 
entrapment of aquatic species by a similar amount and, thus, aid in the maintenance of populations.  

g. The increased .tax base will provide additional monies to.various communities.  

4. The alternative closed cycle cooling systems considered were as follows: 

a. Cooling-ponds and lakes 

b. Spray ponds and spray canals 

c. Dry'cobling towers 

d. Wet-dry mechanical draft'cooling towers 

e. Wet cooling towers: 'Natural draft, linear mechanical'draft, circular mechanical 
draft and fan-assisted natural draft.

iii



5. The following Federal, State and local agencies and interested parties have been asked 
to comment on this Environmental Statement: 

Department of Agriculture (AGR) 

Department of Commerce (COM) 

Department of Health, Education, and Welfare (HEW) 

Department of the Interior (DOI) 

Department of Transportation (DOT) 

Environmental Protection Agency (EPA) 

Federal Power Commission (FPC) 

Energy Research and Development Agency (ERDA) 

New York State Department of Environmental Conservation (DEC) 

Hudson River Fishermen's Association (HRFA) 

Save Our Stripers (SOS) 

Consolidated Edison Company of New York, Inc. (CONED) 

Federated Conservationists of Westchester County, Inc. (FCWC) 

Rockland County Conservation Association, Inc. (RCA) 

Environmental Defense Fund (EDF) 

North Brookhaven Sport Fishermenks Club, Inc. (NBSFC) 

Great South Beach Mobile Sportfishermen (GSBMS) 

West Branch.Conservation Association (WBCA) 

Connecticut Coastal Anglers Association (CCAA) 

* Village of Buchanan NY 

* Westchester County NY 

6. This Environmental Statement was made available to the'Council on Environmental Quality, 
the public, the applicant, the above-mentioned agencies and interested persons in August 1976.  

7. 'From review and evaluation of the applicant's Environmental Report and Supplements 
ther'eto, and from independent observations and analyses discussed in this Statement, the 
staff has reached the following conclusiohs concernina the environmental imnacts 
of the applicant's proposed closed cycle system for Indian Point Unit No. 2.  

a. The acceptable alternative closed cycle cooling systems for Unit No. 2 are 
natural draft, fan-assisted natural draft, and circular mechanical draft cooling towers.  

b. Other alternatives are unacceptable environmentally or economically.  

c. Major factors entering into selection of tower type are noise, drift and aesthetics.  
Although minor differences among the tower types considered were found, the techniques used in 
evaluation have Varying degrees of uncertainty and subjectivity. The differences found do not war
rant. changing-the applicant's selection of the natural draft cooling tower as the preferred system.  

8. On the basis of the evaluation and analysis set forth in this Statement and after 
weighing the environmental, economic, technical,.and other benefits against environmental costs 
and risks and considering available alternatives, the staff concludes that the action called for 
.•under the'National Environmental Policy Act of,1969 (NEPA) and 10 CFR 51 of the Commission's 
regulations, is issuance of an amendment to the Facility Operating License No. DPR-26 
authorizing construction of a natural draft cooling tower as proposed by the licensee and 
evaluated by the staff with the following condition: 

iv
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a monitoring program will be established to determine the significance of drift and 
salt deposition and to detect, botanical injury to sensitive plant species if it occurs.  

In addition, routine monitoring will be performed about the cooling tower for the 
purpose of recording large episodic occurrences of bird mortalities should they occur.  

The monitoring program established will be incorporated into the existing Environmental 
Technical Specifications for Indian Point Unit No. 2.
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FOREWORD 

This environmental statement was prepared by the U.S. Nuclear Regulatory Commission, Office of 
Nuclear Reactor Regulation (the staff) in accordance with the Commission's regulation, 10 CFR 51, 
which implements the requirements...of the National Environmental Policy 'Act of 1969(NEPA) 
(P.L. 91-190, 83 Stat. 852).  

The NEPA states, among other things, that it is:the continuing.responsibility of the*Federal 
Government to use all practicable means, consistent with other essential considerations of 
national policy, to improve and coordinate Federal plans, functions, programs, and resources 
to the end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the environment for 
succeeding generations.  

Assure for all Americans safe, healthful, productive, and aesthetically and cultur
ally pleasing surroundings.-

Attain the widest range of beneficial uses of the eivironment without degradation, 
risk to health or safety, orother undesirable and unintended consequences.  

Preserve important historic, cultural, and natural aspects of our national heritage, 
and maintain, wherever possible, an-environment which supports diversityand variety 
of individual choice.  

Achieve a balance between population and resource use which will permit high standards 
of living and a wide sharing of life's amenities.  

Enhance the quality of renewable resources and approach the maximum attainable 
recycling of depletable. resources.  

Further, with respect to major Federal actions significantly affecting the quality of the human 
environment, Section 102(2)(C) of the NEPA calls for preparation of a detailed statement on: 

(i) the-environmental impact of the proposed action; 

(ii) any adverse environmental effects which cannot be avoided should the proposal be 
implemented; 

(iii) alternatives to the proposed action; 

(iv) the relationship between local short-term uses of man's environment and the.mainte
nance and enhancement of long-term productivity; and, 

(v) any irreversible and irretrievable commitments of resources which would be involved 
in the proposed action should .it be implemented.  

An environmental report accompanies each application for a construction permit or a full-power 
operating license. Such a report may or may not be required in an application for an amendment 
to the construction permit or operating license, depending on circumstances. In determining 
such a requirement, the Commission shall be guided by the Council on Environmental Quality 
Guidelines, 40 CFR 1500.6. Where a report is required, prior to the staff preparation of an 
.impact statement, pursuant to 10 CFR 9 51.5b, a public announcement of-the availability of 
*the report is made. Any comments by interested'persons on the report are considered by the 
staff. In conducting the required NEPA review, the staff meets with the applicant to discuss 
items of information in the environmental report, to seek new information from the applicant 
that might be needed for an adequate assessment, and generally to ensure that the staff has a 
th6rough understanding of the proposed project. In addition, the staff seeks information from 
other sources that will assist in the evaluation and visits and inspects the project site and 
surrounding vicinity. Members of the staff may-meet with state and local officials who are 0 
charged with protecting state and local interests. On the basis of all the foregoing and other 
such activities or inquiries as are deemed useful and appropriate, the staff makes an 'independent 
assessment of the considerations specified in Section 102(2)(C) of the NEPA and 10 CFR Part 51.  

xv i



This evaluation leads to the publication of a draft environmental statement, prepared by the 
Office of Nuclear Reactor Regulation, which is then circulated to Federal, State and local 
governmental agencies for comment. A summary notice is published in the-Fiederal Register of the 
availability of theapplicant's envirohmental report and the draft environmental statement.  
Interested persons are also invited to comment on the proposed action and the draft statement.  
Comments should be addressed to the Director, Division of Site Safety and Environmental Analysis, 
at the address shown below.  

After receipt and consideration of comments on the draft statement, the staff prepares a final 
environmental statement, which includes a discussion of questions and objections raised by the 
comments and the disposition thereof; a final benefit-cost analysis, which considers ano bal
ances the environmental effects of the facility and the alternatives available for reducing or 
avoiding adverse environmental effects with the environmental, economic, technical, and other 
benefits of the facility; and a conclusion as to whether--after the environmental, economic, 
technical, and other benefits are weighed against environmental costs and after available 
alternatives have been considered, the action called for, with respect to environmental issues, 
is the issuance or denial of the proposed permit or license or its amendments with appropriate 
conditioning to protect environmental values.  

Single copies of this statement may be obtained as indicated on the inside front cover.  
Dr. Robert P. Geckler is the NRC Environmental Project Manager for this statement. Should 
there be questions regarding the contents of this statement, Dr. Geckler may be contacted 
at the following address: 

Division of Site Safety and Environmental Analysis 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 
Telephone: (301) 443-6951
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1. INTRODUCTION

1.1 INTRODUCTORY REMARKS 

On December 2, 1974, the Consolidated Edison Company of New York, Inc. (applicant) submitted to 
the Commission a report (three volumes) entitled, "Economic and Environmental Impacts of 
Alternative Closed-Cycle Cooling Systems for Indian Point Unit No. 2," in compliance with Para
graph 2.E(2) of Facility Operating License No. DPR-26 for Unit No. 2. The purpose of the report 
is to evaluate various alternative closed cycle cooling systems and their environmental and 
economic impacts and to determine which is the preferred closed cycle cooling system for instal
lation at Unit No. 2. This evaluation is to be reviewed and approved by the Commission prior 
to construction of the preferred closed cycle cooling system at Unit No. 2. In addition to this 
report, the applicant applied at the same time for an amendment to the Facility Operating License 
No. DPR-26 which would include an additional Paragraph 2.E(5) that the Commission approve the 
applicant's determination that a closed cycle natural draft, wet cooling tower system is the 
preferred alternative closed cycle cooling system for installation at Indian Point Unit No. 2.  
The availability of the applicant's report and request for license amendment was published in 
the Federal Register on March 3, 1975 (40 FR 8855). The announcement for proposed issuance of 
this amendment with opportunity for a hearing was published in the Federal Register on July 23, 
1975 (40 FR 30882).  

On August 6, 1975, the licensee submitted Supplement Volume No. 1 to the report "Economic and 
Environmental Impacts of Alternative Closed-Cycle Cooling Systems for Indian Point Unit No. 2." 
Additional information for Supplement Volume No.l Was also submitted by the-licensee on 
September 30, 1975. On October 6, 1975, the licensee submitted Supplement Volume No. 2. For 
convenience, this report and supplements will be designated as ER-CCC, IP-2,* for reference 
purposes.  

1.2 BACKGROUND INFORMATION 

The Indian Point Unit No. 2 is a nuclear generating plant, owned and operated by the applicant, 
and is located on a 239-acre site on the eastern bank of the Hudson River in an industrial area, 
about 24 miles north of the New York City boundary line, at Indian Point, Village of Buchanan, 
in the upper Westchester County, New York State. The site contains two other existing nuclear
power plants, Units Nos. 1 and 3. Unit No. 2 operates at a powerlevel of 873 megawatts elec
trical (MWe);Unit No. 1, although presently ,shutdown for plant modifications, has a capability 
of operating at 265 MWe. The operating license for Unit No. 3 was issued in December 1975; it 
will operate at 965 MWe.  

Figure 1-1 shows a five-mile area surrounding the-Indian Point site and Figure 1-2 a picture of 
the plants as they presently exist. Details of the design, construction and operating character
istics of the three nuclear plants are presented in the staff's Final Environmental Statements 
for Unit No. 2, issued in September 1972 and for Unit No. 3 issued in February 1975. These 
documents will be referenced as FES, IP-2 and FES, IP73, respectivelyin this environmental 
statement.  

Since 1970, the applicant submitted its Environmental Report with three supplements for Unit 
No. 2 (ER, IP-2) and the Environmental Report with.12 supplements for Unit-No. 3 (ER, IP-3).  
These environmental reports as well as the'staff's. FES's for IP-2 and IP-3 also provide extensive 
details of the three units, their construction, operation, and impacts on the site and surround
ing areas, including the need for power from the plants and the importance of electrical power 

from the plants to New York City and Westchester County which are'within the applicant's service 
area, and New York State.  

1.3 LICENSING ACTIONS 

The applicant in its applications for construction permit and operating license for each of the 

three units initially proposed that each condenser cooling system operate with once-through 

cooling. See Section III in the FES for IP-3 for description of the details of the once-through 
cooling system presently existing for the three units.  

list of acronymns and some abbreviations used in this statement may be found on .page 8-23.,
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Section 102(2) of NEPA requires the Commission to study, develop and describe appropriate alter
natives to recommend courses of action in any proposal which involve unresolved conflicts con
cerning alternative uses of resources; and to recognize the world-wide and long-range character 
of environmental problems. Based on this requirement and the consideration of benefit-cost 
analyses in the preparation of environmental statements, the Commission required the applicant 
to submit a benefit-cost analysis of alternate plant designs for Indian Point Unit No. 2. On 
February 15, 1972, the applicant submitted its Supplement No. 3 to the Environmental Report for 
Indian Point Unit No. 2. This supplement considered the economic and environmental impacts of 
the existing plant, natural draft and mechanical draft wet cooling towers and spray ponds each 
operating in the open cycle or closed cycle mode. The conclusion drawn by the applicant was 
that of the alternate systems considered, the closed cycle natural draft cooling tower option 
wa's chosen because of reduced environmental impacts from fog,.drift and salt deposition.  

In that FES, IP-2, based on the unacceptability of long-term impacts of entrainment and impinge
ment on the Hudson River fishery,.the staff recommended that once-through cooling of Unit No. 2 
be terminated on January 1, 1978 and thereafter the plant be operated with a closed cycle 
cooling system. The staff also recommended that the applicant submit an evaluation of the 
economic and environmental impacts of alternative closed cycle cooling systems in order to 
select the preferred closed cycle cooling system for installation at Unit No. 2.  

On December 4, 1972, an extensive hearing on environmental issues regarding the impacts from 
once-through cooling versus closed cycle cooling systems.was initiated. On September 25, 1973, 
the ASLB issued its Initial Decision for the Unit No. 2 proceeding, resulting in issuance of 
Amendment No. 4 to the Facility Operating License No. DPR-26. This amendment'allowed for full
term,.full-power operation but cessation of once-through cooling on May 1, 1978, and thereafter* 
operation with a closed cycle cooling system was required. Another condition of that license 
amendment was the requirement for submittal by the applicant of its environmental report on 
closed cycle cooling systems by March 1, 1974. Based on exceptions to the Initial Decision, the 
Atomic Safety and Licensing Appeal Board issued its memorandum and order (ALAB-174), dated 
January 29, 1974, resulting in issuance of Amendment No. 5 to the operating license in which the 
March 1, 1974 date was postponed to December 1, 1974 as the due date for submittal of the appli
cant's closed cycle cooling report to the Commission.  

On April 4, 1974, the Appeal Board in ALAB-188 also. ordered issuance of Amendment No. 6 to the 
Facility Operating License No. DPR-26 for Unit No. 2, which delayed the date of cessation of 
once-through cooling until May 1, 1979. Subsequent operation is to be conducted with an alter
native closed cycle cooling system. The Appeal Board's Decision, ALAB-188, also required the 
staff to take a fresh look at certain of the staff's positionsand reconsider portions (ecological 
sections) of the FES for Unit No. 2. Such a reassessment of the issues in'contention relative 
to the staff's recommendations on closed-cycle cooling was made in the staff's preparation of 
the FES for Unit No. 3. The staff not only took a "fresh look" regarding the contentions on the 
impacts of once-through cooling on aquatic biota of the Hudson River but also considered in much 
greater detail the environmental and economic impacts of alternate closed cycle cooling systems 
at Unit No. 2 alone and Units Nos. 2 and 3 together than previously.  

1.4EXISTING PLANT WITH ONCE-THROUGH COOLING (OTC) SYSTEM 

As mentioned above, the existing plants operate with once-through cooling in which the steam 
produced by means of the steam generator, once dissipated to create electrical energy, is con
densed by means of cooling water from the Hudson River. Unit No. 1 has two circulating water 
pumps, each with 140,000 gpm capacity and six service water pumps for a total capacity of 38,000 
gpm to cool the one condenser. Unit No. 2 and Unit No. 3 each have three condensers which are 
cooled by means of. six circulating water pumps, each with 140,000 gpm capacity for a total flow 
of 840,000 gpm. Each unit also has six service water pumps of 5,000 gpm capacity. A total flow 
of 2,058,000 gpm of river water passes through the seven condensers to dissipate heat at the 
rate of 2.0 x 10 Btu/hr at Unit.No. 1, 6.4 x lO9 Btu/hr at Unit No. 2 and 7.3 x 1O9 Btu/hr at 
Unit No. 3, (based on the initial power rating of each unit).



The heated water is then discharged through 10 openings in the common discharge structure which 
is submerged such as to give a depth of 12 feet (center of port holes to the river surface).  

Details of the intake-discharge structure are presented in Section III ofthe FES for Unit No. 3.  
Figure 1-3 also shows a schematic of this structure. Table III-1 in the FES for'Unit No. 3 shows 
the power levels for the'three plants and Table 1-1 in the applicant's ER-CCC, IP-2 indicates the 
design parameters for the Unit No. 2 once-through cooling system.  

1.5 SUPPORTING ACTIVITIES RELATED TO COOLING TOWERS 

In Appendix G of the FES for'Unit No. 3, a description of the extensive research involving 
environmental effects of dry and wet cooling towers using fresh and salt water as makeup is 
outlined. The former Atomic Energy Commission (now the Energy Research and, Development Admini
stration (ERDA)) is supporting such work.  

As mentioned in Apppndix G. ERDA is partially.supporting research work on the measurement of drif4 
rates and deposition for a salt water natural draft cooling tower for Unit No..3 built at the 
Chalk Point Plant owned by the Potomac Electric-Company on-the Patuxent River in Prince Georges 
County, Maryland. The study-program of Chalk Point Cooling Tower Project was described in the 
proceedings of a symposium held at fhe ,University of Maryland' on March 4-7, 1974. A discussion 
of this study program was held with-the NRC staff during a-site visit on May 29, 1975. Although 
the first natural draft tower went into operation about the middle of May, only preliminary 
results are available at this time..  

1.6 SITE METEOROLOGICAL CHARACTERISTICS AND MEASUREMENTS PROGRAM 

The plant site is located in a climatic region which, though primarily continental in character, 
is subjected to some modification by marine air which may penetrate to the site area.

1,2 ,3 

The regional topography ranges from hilly to mountainous.  

During most of the year, continental polar air masses originating in Canada predominate over 
southeastern New York. In summer, maritime tropical air masses from the Gulf of Mexico or 
Caribbean Sea become predominant. As a result, winters are relatively cold and occasionally 
severe while summer temperatures are modified by the maritime influences. Precipitation is 
uniformly distributed .throughout the year, occurring mainly as showers and thunderstorms during 
the warmer months and as snow in Winter. The Hudson Valley southward from Albany has the highest 
percentage of sunshine in the State.1 

The site is on the Hudson River and lies within an elongated topographic "bowl", surrounded on 
almost all sides by higher ground which ranges in elevation: from 500 to :900 feet .above plant 
grade. Meteorological conditions in the valley! are ,influenced by this topography in the follow
ing ways: (1)' The orientation of the ridges channel;s the valley air floW; (2) wind speeds within 
the valley tend to be lower than in'the open terrain; and-(3) differential heating of the hill
sides and the bottom of the valley creates locaY airrcirculation patterns. 'Since 1956, several 
meteorological. studies of the site area have been made. The initial onsite meteorological mea
surements program was conducted during the years 1956 and 1957 for the site SafetyAnalysis 
Reports (FFDSAR). Another study was conducted in 1969 and 1970 primarily to describe the diurnal 
wind direction reversals in'the Hudson River Valley.. The original onsite measurements program 
consisted of wind speed and direction and air temperature measured on a 300-ft high tower. The 
1969-1970 study utilized a 100-ft 0gh tower at the same*location as the original 300-ft tower as 
well as measurements at several other-locations along the' river within five miles of the site.  
During the period 1970-1972, additional data were collected onsite using the lO0-ft.high tower 
including wind speed and direction at the 100-ft level and vertical air temperature, difference 
between the 95-ft and 7-ft above-ground levels.' These data were used in the Final Safety Evalu
ation of Unit No. 3.4 

The present onsite meteorological program'consists of measurements on a 400-ft high tower located 
about 2600 feet south of the plant complex. Wind speed and direction are measured at the 33-, 
125-, 280- and 400-ft levels, and temperature difference between the 400-ft and 33-ft levels and 
between the 200-ft and 33-ft levels. Dewpoint temperature is measured at the 33-, 200- and 400
ft levels. Solar radiation and ambient air temperature are measured at the 33-ft level. Pre
cipitation and visibility measurements are also measured near the tower. Meteorological data 
collected using this system during the one year period from October 1, 1973 through September 30, 
1974 as well as supplementary data measured at higher atmospheric levels using balloons, meteoro
logical rockets and constant level balloons (tetroons) were provided by the applicant. Figures
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1-4 and 1-5 show, respectively the relationship of the meteorological tower to other site struc
tures and the array of meteorological instruments on the tower. All the meteorological instru
ments conform to the recommendations of Regulatory Guide 1.23. s 

Tables 1-1 and 1-2 present long term climatological data from Albany and New York City.
1 ,2 

Tables 1-3 and 1-4, based on meteorological data collected onsite during the one year period from 
October 1, 1973 through September 30, 1974, show the frequency distributions of wind speed and 
wind direction at the 33-, 125- and 400-ft levels on the site tower.6 The frequency of occur
rence of restricted visibility resulting from fog at the site is presented in Table 1-5, while 
Table 1-6 shows the results of a background, dust bucket sampling program for particulates and 
sodium concentrations in the site vicinity (ER-CCC, IP-2).  

Additional and more detailed information concerning meteorological conditions at the site as well 
as the meteorological data sampling program is presented in Volume 1 and in Appendix A (Vol. 2) 
with Appendices A through N of the applicant's ER-CCC, IP-2. 6 

1.7 SCOPE OF THIS STATEMENT 

The applicant submitted its closed cycle cooling report in which only alternative closed cycle 
cooling systems were discussed. The report was based on information derived from preliminary 
studies and on onsite studies and measurements to determine specific environmental impacts of 
what the applicant considered to be technologically feasible closed cycle cooling alternatives 
for Unit No. 2.  

Specifically, the program indicated studies of air quality, acoustical emissions and aquatic 
effects of blowdown as well as considerations of the impact on land, air and the community 
during construction and operation of the feasible alternatives. Radiological safety consider-.  
ations were also taken into account. An economic evaluation along with the environmental impacts 
were also included. On the basis of its economic and environmental-evaluation, the applicant has 
determined that a single natural draft closed cycle wet cooling tower system would be the pre
ferred closed cycle cooling system if any such system is required.  

The staff has carried out an intensive review of the applicant's submittals, and has had a number 
of discussions with the applicant during the review process. In addition the staff has had 
several site visits to observe and discuss the applicant's study programs. During the visits, 
the, staff had independent discussions with local officials and toured the surrounding area; the 
staff also flew over the areas that might be affected by the operation of the preferred closed 
cycle cooling system. An independent tree and vegetation survey was made. Several cooling tower 
vendors were also contacted and extensive discussions were held with them. Visits were made with 
utilitie-hat have proposed to build power plants cooled by various cooling towers. Independent 
sources of information on alternative closed cycle cooling systems-were also reviewed. The staff 
has also developed its own cooling tower model to study impacts of salt drift and fogging.  

On the basis of the above, the staff carried out its own independent environmental and economic 
assessment as presented in the following sections and conclusions were reached (See Section 7) 
regarding theapproval or denial of the applicant's selection of-the natural draft closed-cycle 
wet cooling system as the preferred closed cycle cooling system for Unit No. 2.
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Table 1-3 

INDIAN POINT SITE 
WIND DIRECTION DISTRIBUTIONS 

OCTOBER 1, 1973 - SEPTEMBER 30, 1974

33 ft 

5.9 
12.7 
14.7 
5.6 
2.2 
1.2 
1.4 
2.2 

6.9 
9.3 
8.7 
3.3 
3.2 
4.2 
8.2 
6.2 
4.1

Frequency of Occurrence (%) 

125 ft 

8.6 
12.9 
12.0 
3.4 
1.7 
1.4 
1.7 
3.2 

10,2 
8.1 
7.4 
3.3 
3.1 
4.8 
10.3 
7.7 
0.2

400 ft 

7.3 
13.5 
6.7 
2.4 
1.9 
1.5 
2.0 
2.3 

10.7 
9.2 

10.7 
4.6 
3.7 
4.7 

10.7 
8.0 
0.1

Table 1-4 

INDIAN POINT SITE 
WIND SPEEDFREQUENCY DISTRIBUTIONS 
OCTOBER 1, 1973 - SEPTEMBER 30,.1974 

Frequency Distribution (%) 
Wind Speed Category (mph) 

0-3 4-7 8-12 13-18 19-24

51.4 

23.5 

15.8

34.6 

33.2 

26.9

12.2 

27.5 

25.7

1.7 0.1 0.0 

13.0 2.2 0.6 

21.8 7.4 2.4

Table 1-5 

INDIAN POINT SITE 
OCTOBER 1973 THROUGH AUGUST 1974 

OCCURRENCE OF RESTRICTED VISIBILITY (FOG) 

WHEN RELATIVE HUMIDITY EQUALS OR EXCEEDS 80% 

VISIBILITY
3/4 mi or less 5/16 mi or less 

Hours % Hours % 
OCT 18 4.00 12 2.67 
NOV 37 5.15 20 '2.78 
DEC 46 6.18 32 4.30 
JAN 28 4.15 19 2.81 
FEB 4 0.59 2 0.29 
MAR 31 4.38 24 3.39 
APR 26 3.61 15 2.08 
MAY 15 2.09 7 0.97 
JUN 20 3.27 13 2.12 
JUL 0 0.00 0 0.00 
AUG 9 1.21 2 0.26 
Total 234 3.12 146 1.95 

Total valid hours in sample = 7505 (93.4% of possible hours) 
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Direction

N 
NNE 
NE 
ENE 
E 

ESE 
SE 

SSE 
S 

SSW 
SW 

WSW 
W 
WNW 
NW 
NNW 

CALM

Level 

33 ft 

125 ft 

400 ft

MONTH

0

0



Table 1-6 

DUST BUCKET AVERAGES 
7/1973 - 8/1974 

Summer Average Winter Average Year Average 
Sampling, 2 2 2 
Station mg/cm2/mo. mg/cm /mo. mg/cm /mo.  

SETTLEABLE PARTICULATES 

iP3 0.6978 0.8195 0.7727 

VER 0.4686 0.6157 0.5544 

BUC, 0.3862 0.3590 0.3695 

CRO 0.4148 0.3190 0.3590 

SODIUM CONCENTRATIONS 

I'P3 4.062 x l0 - 3  7.909 x 10 3  6.429 x 10-3 

VER 4.104 x 10- 3  4.396 x 10-
3  4.274 x lO- 3 

BUC 4.384 x 10-3  7.630 x l0 - 3  6.382 x 10- 3 

CRO 4.216 x lO 3  6.121 x 1O- 3  5.328 x lO- 3 

CSM 3.328 x 10-3  6.469 x 10- 3  5.261 x l0 - 3 

The five sampling stations which surround the Indian Point facility on the Eastern side of 
the Hudson River are: 

IP3 - Located at the Indian Point facility next to a one hundred foot meteorological 
tower.  

Verplanck - Located approximately one hundred and twenty feet east of the Hudson 
River.  

Buchanan - Located approximately three.hundred feet east of Route 9A (Albany Post Road).  

Croton Point - Located approximately one hundred and fifty feet south of the northern 
tip of Croton Point.  

Camp Smith - Located on the Camp Smith Military Reservation approximately 1750 feet 
WNW,of the Peekskill traffic circle.
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2. DESCRIPTION OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS

2.1 ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS CONSIDERED 

In a closed cycle cooling (CCC) system, most (up to 99%) of the waste heat from the plant's 
condenser and service water cooling systems is transferred from the circulating water system 
directly to the atmosphere. The resulting cooled water is then returned to the condensers for 
reuse rather than as in once-through cooling. In evaporative cooling systems, a small fraction 
(1-3%) of the circulating water-must be continuously purged from the system to prevent the 
buildup of dissolved materials in the system. The water purged is called "blowdown." A sche
matic of a typical CCC system is shown in Figure 2-1.  

The staff has considered eight CCC systems for use at Indian Point Unit No. 2: (1) natural 
draft wet cooling towers (NDCT), (2) mechanical draft wet cooling towers (MDCT), (3) wet/dry 
mechanical draft cooling towers (W/D MDCT), (4) fan-assisted natural draft cooling towers 
(FANDCT), (5) circular mechanical draft cooling towers (CMDCT), (6) cooling ponds (CP), (7) 
spray canals (SC), and (8) dry co6ling towers (DCT), 

Except for dry towers, all of the available alternate cooling systems can also be operated in 
the open cycle (sometimes called "helper") mode of operation; that is, all of. the cooling water 
is returned to its source without recirculation. This method of operation would reduce but not 
eliminate the heat load on the Hudson River. However, the volume of water flowing through the 
plant would not be significantly decreased. The staff concludes that the helper-cycle is not a 
viable option for this plant, as it would not reduce the rate-of fish impingement or entrainment.  

The primary process for heat transfer from the circulating water to the atmosphere in the first 
seven cooling options listed above is evaporation. New water must be continuously added to the 
circulating water supply to replace that lost by evaporation, blowdown, leaks and drift. Thus, 
the use of CCC does not eliminate the need for a reliable source of water and for an intake 
structure; however, it reduces but does not eliminate the environmental impacts of the makeup 
water system and the thermal and chemical effects of the blowdown.  

Closed cycle'cooling systems do'not eliminate thermal pollution problems; they transfer the 
primary impact from the hydrosphere to the atmosphere. Because CCC systems transfer large 
amounts of heat and water.vapor (except-for DCT's) to the atmosphere from small areas, they have 
a potential to create adverse atmospheric effects. The atmospheric impacts of the CCC systems 
that could be used at Indian Point Unit No. 2 are discussed in Section 5.1. The terrestrial and 
aquatic/impacts from the drift and blowdown are also discussed in Sections 5.2 and 5.4.  

2.2 COOLING PONDS AND LAKES (CP) 

The cooling pond is a proven,'effective and economical heat sink in areas where sufficient level 
land can be purchased at reasonable cost. It operates in a similar manner as once-through 
cooling except the body of water used is restricted. Heat transfer from the heated water in the 
cooling pond occurs by radiation, conduction and evaporation prior to the water being recircu
lated from the pond to the condenser inlet. Area requirements for dissipation of waste heat via 
surface effects from a cooling lake or pond are of the order of 1 to 3 acres per MWe.

1 ,2 On this 
basis, an impoundment covering approximately 1,000 to 3,000 acres would be required to serve 
Unit No. 2. Additional land is required in order to eliminate the effects of steam fogs to off
site roads, buildings, etc. A buffer zone of about 1500 feet would be satisfactory.  

Since the entire plant site area occupies only 239 acres, and considering that the surrounding 
terrain does not lend itself to the construction of a separate cooling pond of this size, the 
staff does not consider a cooling pond to be a viable cooling alternative for this site.  

2.3 SPRAY PONDS AND SPRAY CANALS (SC) 

The size of a cooling lake can be made much smaller, by a factor of up to 20 by use 
of sprays. 2 

As with cooling ponds, however, a buffer zone of about 1000 to 1500 feet would be needed to 
confine fogging and drift effects to the site.
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Heat dissipation to the atmosphere using spray ponds or spray canals is effected primarily 
through evaporation and conduction. However, spray ponds are similar to cooling ponds.in that 
they, depend upon local temperature, relative humidity and wind conditions. Therefore, their 
reliability is variable. In order to maximize cooling by reducing recirculation of air between 
sprays and to minimize fogging, spray modules are generally placed in a long meandering canal. 3 

The efficiency and drift loss from spray modules are a function of the spray height and spray 
drop size, which are dependent on the design of the spray pump system. At higher~pressures, the 
drops become very fine resulting in high heat transfer, but can be transported readily by the 
wind, causing more local, fogging in the cooler months.  

The applicant describes the two .types of spray systems: the conventional fixed-pipe spray .  
system-and the relatively new "powered spray module". The applicant estimates that the fixed
pipe spray ponds require about5% of the land used for natural-cooling ponds but is about twice 
that of a powered spray-module spray canal. 'To add a powered spray-module system at Unit No. 2 
would require about 55 acres (about twice that estimated.in the ER, IP-2) and to add the fixed
pipe system would need about, 100 acres at Unit No. 2.' 

Because of the lack of suitable level land on or near.the site,' the staff does not consider a 
spray canal or pond to be a viable cool'ing option, especially when contrasted with wet cooling 
towets.  

2.4 .COOLING TOWERS 

Among possible alternatives to the once-through cooling water system are closed.cycle systems 
that would utillize one or more cooling towers to dissipate the waste heat to the atmosphere.  
There are two basic types, of cooling towers: the wet tower.that carries away heat by evapora
tion and sensible heat transfer, and the dry tower that relies on air to carry away heat and,,in 
principle, functions like an automobile radiator. The two types of wet cooling towers are 
mechanical and natural draft towers which differ inthe~method of inducing air flow from the 
heated water to the ambient air. These cooling towers can be'designed as counterflow or cross
flow towers. Counterflow.towersrmaximize the air-water heat transfer time, thereby resulting in 
a thermally more efficient tower. Crossflow towers offer.less resistance to air flow'.and there
fore result in lower energy consumption for mechanical draft'cooling towers.  

When operated in the closed cycle mode, wet cooling towers require makeup water .to compensate 
for losses sustained through .evaporation and drift. As evaporation occurs, the.natural salts in 
the cooling water become concentrated; to prevent buildup.and depositionon the components of 
the system, they are continuously returned to the source of cooling water supply by blowdown.  
Chemicals used i.n treating the cooling. water to prevent growth of algae, freezing, etc., are 
also discharged during blowdown, and their effect upon the ecology of the receiving waters must 
be taken into account (See FES, IP-2,.,Appendix XI-I).  

The mechanical draft towers are relatively low structures and, as such, may cause fogging, 
misting, and icing that could be hazardous if highways, roads, or streets are nearby. :Natural.  
draft towers, on the other hand,' are tall hyperbol-ic structures, about 500 fthigh,.which mini
mize the effects of drift and fogging at ground level. The plume behavior, is governed by the 
ambient atmospheric conditions and its own heat and moisture content. However, when the .wind is 
strong, the plume may.be caught .iIn-the aerodynamic downwash surrounding the tower structureand.  
be carried downwards. Observations at operating towers indicate that downwash rarely if ever 
brings the plume to ground level. 4-9 Isolated, detached puffs of the visible plume are.occa
sionally observed downwind of a cluster of eight NDCT's in England.5  Other factors to be 
considered such-as visual impact,. noiselevels, chemical effects from blowdown, salt drift, 
increased generating costs, etc.,. are discussed in Sections 5 and 6.  

Th'e size of the cooling tower will depend upon certain design parameters, such as the cooling, 
range (the decrease in temperature of the water passing through the tower), approach to wet-bulb 
temperature (difference in temperature between the water leaving the tower and the ambient wet
bulb temperature), and the amount of waste heat to be dissipated..-Evaporation of l'lb of water
will transfer about 1000 Btu to the atmosphere.'0 In wet cooling towers, about 75%'of the 
average annual heat transfer is due to evaporation, and 25% due to sensible heat transfer.:

11 , 

The fraction due to..eva poration varies with weather conditions; values ofr60% in winter and 90% 
in summer-are typical. 1' Since about 7.35 x l09 Btu/hr of heat will be'rejected to the atmo.  
sphere in the cooling tower for Uni't No. 2,.the average annual evaporation rate wi.ll be about 
15,000 gpm. Evaporation of'l% of-the water volume will result..in a reduction of the water 
temperature ,by approximately10 F0 .,'Drift, the carryover of water droplets-by air, accounts for 
a small loss of water, about 0.002% of the circulating water flow rate for an NDCT with the 
state-of-the-art drift eliminators.
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Observations at operating cooling towers in Europe as well as the United States indicate that 

the primary environmental impacts of natural draft cooling towers are the visual impact of-the 

structures and the generation of visible plumes that remain aloft.
4,5 ,1 2'13 See Section 6 for 

further discussion of the visual impact of NDCT.  

2.4.1- Dry Cooling Towers (DCT) 

Dry cooling towers remove heat from a circulating fluid through conduction to the air being 

circulated past the heat exchanger tubes. There is no direct contact between the circulating 

cooling water and the ambient air. Because of the poor heat-transfer properties of the metal

to-air interface, the dry tower's tubes are generally finned to-increase the heat-transfer area.  
See Figure 2-7 in'the applicant's ER-CCC, IP-2, p. 2-11 for an illustration of a DCTL. The 
theoretical lowest temperature that a dry cooling system can achieve is the'dry-bulb temperature 

of the air. The dry-bulb temperature is always higher than (or equal to) the Wet-bulb tempera
ture, which is the theoretical lowest temperature that awet cooling tower can achieve. Turbine 

backpressures will be increased, as will the range of backpressures over which the turbines must 

operate. This will result in a reduced station capability for a given size reactor.  

The advantage of a dry cooling tower system is its ability to function without large quantities.  

of cooling water. Theoretically, this allows power plant siting without consideration of water 

availability, and eliminates thermal/chemical pollution of blowdown. In practice, some makeup 
water will always be required, so that power plant siting cannot be completely independent of 
water availability. From an environmental and cost/benefit standpoint, dry cooling towers can 
permit optimum siting with respect to environmental, safety and load distribution criteria 
without fogging or dependence dn a supply of cooling water. When considered as a direct alter
native to wet cooling towers, the advantages of dry cooling towers include elimination of drift, 
fogging and icing problems, and blowdown disposal.  

The principal disadvantage of dry cooling towers is economics: for a given reactor size, plant 

capacity can be expected to decrease by about 5 to 15 percent, depending on ambient temperatures 

and assuming an optimized turbine design.
14 Bus-bar energy costs are expected to be in the 

order of 20% more than a once-through system and 15% more than a wet cooling tower system,• assuming 1980 operation. 4- The'environmientaleffetts of heat releases from dry cooling towers 

have not yet been quantified; some air pollution problems may be encountered; noise generation 
problems for mechanical draft dry towers will be more severe than those of wet cooling towers 

because of increased air flow requirements; and the aesthetic impact of natural-draft dry towers, 
which would be much taller than a wet NDCT, will .increase despite the absence of-visible plume.  
Dry cooling towers now being used for European and African fossil plants are limited to plants 
in the 200-megawatt or smaller category in areas with cool climates and winter peak loads; the 
use of dry towers to meet the much larger cooling requirements of l000-MWe-size nuclear stations 
with summer peak loads requires new turbine designs to achieve optimum efficiencies at the 
higher peak pressure and range required of this system.1

5,16 

At Indian Point Unit No. 2, the applicant estimates that the backpressure on the turbine with a 
dry cooling tower in operation would be ll inches of mercury Which would be associated with 
"high condenser cooling water temperature." The optimum approach would be 35 F

0 and the range 
would be 30 F0 for a dry cooling tower system at Unit No. 2i. Because of limitations of the 
existing'turbine at Unit No. .2, where backpressures cannot exceed 5 inches of mercury without 
causing severe thermal stresses on the turbine, dry cooling towers at Unit No. 2 do not appear 
to be feasible.  

After weighing the overall advantages and disadvantages of dry cooling towers, and particularly.  
when comparing their greater fuel use and. the economic and engineering penalties associated with 
their use, the staff has concluded that dry cooling towers are not feasible for the Indian Point 
site.-.  

2.4.2 Wet-Dry Mechanical Draft.Cooling Towers (WDCT) 

In.this type of tower, a dry cooling section is added to a conventional evaporative cooling 
tower. Mostdeslgn concepts and all operating units are of the mechanical draft type,

2 7 -2 0 : 

although a wet-dry natural draft tower is feasible.
2' The design is an attempt to combine some 

of the best features of both wet and dry cooling towers (little or'no fogging in winfer, lower 
consumptive use of water, more economicalcooling in summer, etc.) with minimizing the dis
advantages of each (especially the higher capital and operating costs of dry units for summer 
conditions).



Four basic water- and air-flow patterns are possible: air flow.in series or parallel, and water 

flow in series or parallel. In one design, the hot water first passes through the dry section 
of the tower and then the wet; air flow is passed through either the wet or the dry section, or 
both, with adjustable louvers used to control the two air flows, as shown in Figure 2-2.2

0 

While other designs are possible, the one just described and shown in Figure 2-2 is the only one 
now in use. The two air flows mix inside the tower prior to discharge. The effluent air has a 
higher temperature and a lower absolute humidity than it would have from a standard MDCT, thus 

reducing the potential for fogging, icing and long plumes. The amount of reduction of fogging 
and plumes will depend on the relative sizes of the two cooling sections. Such towers can be 

designed to operate with "dry only" cooling below a design temperature, say 35 FO.
2° It is 

expected that such units would operate as "wet-only" units in summer. Thus water conservation 
would be obtained only in winter.  

Since more cooling surface is required for a dry section.than for wet surfaces of equal cooling 

capacity and since an excess of surface may be required to achieve a flexibility in theioperating 
mode, wet-dry mechanical draft cooling towers would be larger in size than wet MDCT's and more 

costly to build and operate than either natural draft or mechanical draft units. Utilization of 

this combined wet-dry system can be of great advantage to those industries whose geographical 
location is such that the incremental contribution of cooling tower moisture to the atmosphere 

could increase the occurrence of fog in the vicinity of the cooling towers to an unacceptable 
degree.  

The applicant has made an analysis of the feasibility and cost of this type of cooling for 
Indian Point No. 2 and concluded that four 7-cell cooling towers,. each 340 ft long, 70 ft wide 
and 74 ft tall 22 would be needed. These wet/dry units would have the same thermal performance 

characteristics as a pure wet MDCT (See Section 2.4.3.2 below).  

Experience with wet-dry towers is limited, as only a relatively few cells have been operational.  
A demonstration cell fora wet/dry cooling tower was built and put into operation during 1973 by 

the Westinghouse Electric Corporation for-the Duke Power Company's Cliffside Station in North 
Carolina. 2  Marley2 ° has reported a wet/dry cooling system in operation at a St. Joseph 

(Missouri) Light and Power Generating Station. Marley's parallel path wet/dry mechanical draft 

units offer control of visible plumes and water conservation capability.  

Although experience is limited, wet/dry mechanical draft cooling towers would be a viable 

cooling alternative at Indian Point Unit No. 2.  

2.4.3 Wet Cooling Towers 

2.4.3.1 Natural Draft Cooling Towers (NDCT) 

A wet natural draft cooling tower consists of a large reinforced concrete chimney such as that 

indicated in Figures 2-3 and 2-4 which creates a chimney effect to induce an upward flow of air 

through falling drops of the water to be cooled. The chimney, or shell, is hyperbolic in shape 

to decrease resistance to air flow. The condenser cooling water is sprayed onto baffles, or 

fill material, where the water is cooled by evaporative and conductive heat transfer to the air.  

The differential density between the heated air inside the tower and the air outside creates the 

natural draft; the warm, vapor-laden plume will'usually continue to rise for some distance after 

leaving the top of the tower due to its momentum and buoyancy. Two basic types of hyperbolic 

cooling towers are the crossflow (Fig. 2-3) and counterflow (Fig. 2-4). The first has fill in a 

ring outside the tower. Although this arrangement may seem to produce a lower water pumping 

head than the counterflow, fill inside the counterflow tower is spread out over a much larger 

area; thus, its depth is shallower and vertical water rises are shorter. Pressure drop through 

fill in the crossflow tower is less than in a counterflow tower. This leads to less resistance 

to air flow.2 Selection of either tower will depend upon design conditions at the particular 

installation.  

Important advantages of natural draft towers when compared to mechanical 
draft units are low 

operating cost since plant power is not required to move the 
air, noise levels are relatively 

low, and the discharge height above the terrain greatly reduces 
the possibilities of ground

level drift deposition, fogs, and icing problems. Major disadvantages are the relatively high 

capital cost and the fact that, from an aesthetic standpoint, the 
large structures and visible 

plumes tend to dominate the surroundings..  

The operating parameters of any cooling system (flow rate, cold 
water temperature, and tempera

ture rise across the condensers) must be closely matched with 
the rest of the plant (condensers,
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0 
turbine designi etc.) for optimal power production.2 At Indian Point Unit No. 2, where the., 
turbines and condensers are already in operation and optimized for once-through operation, the, 
degrees of freedom for cooling tower options are reduced.  

The applicant has made a study to determine the optimal design for a natural draft cooling tower 
for Indian Point Unit No: 2.22 A 74 F0 wet-bulb temperature, a value which is exceeded 5% of 
the time during the summer months, was used in developing the design of the natural draft cool
ing tower proposed by the applicant. This study concludes that the best combination of variables 
is a circulating water flow rate of 600,000 gpm, a cooling range of 25 F° and an approach of 
16 F0.22 The shell of a counterflow tower for this set of parameters would be 565 ft tall and 
have base and top diameters of 462 and 310 ft, respectively. A counterflow tower of the same 
capacity would be 40-50 feet shorter, but would have a larger base diameter.

2 

The staff considers the natural draft wet cooling tower to be one of the feasible alternative 
CCC systems for Indian Point Unit No. 2.  

2.4.3.2 Linear Mechanical Draft Cooling Towers (MDCT) 

Mechanical draft cooling, towers and natural draft cooling towers operate on the same basic 
thermodynamic principle--that is, cooling takes place by evaporation and sensible heat transfer.  
In MDCT's, fans are used to pull air through the fill section. Although both cross and counter
flow designs are.in use, almost all are of the crossflow design. Figure 2-5 is a schematic 
cross section of a MDCT cell; Figure 2-6 shows other engineering features of a 3-cell unit.  

MDCT's have been used for several decades for power plant cooling 'and are proven, reliable and 
economical heat sinks. :They have several advantages when compared to natural draft units, such 
as lower capital costs, greater flexibility, greater control of cold-water temperature, and a 
lesser visual impact of the structure due to their lower profile. The primary disadvantage of 
mechanical draft cooling towers when compared to natural draft units is the increased potential 
for ground-level fogging-and icing, especially in winter. This phenomenon is caused by the 
relatively low discharge point for the water vapor from the mechanical draft towers, with areo
dynamic downwash the primary cause of fogging at such towers. 25 Experience at such towers 
indicates that the fog either evaporates or lifts to become stratus clouds within about 1500 ft 
(0.5 km) of the towers. 11,25,26 Drift rates from such towers are somewhat higher than for 
natural draft units; however, almost all of the drift that strikes the ground will do so within 
1000 ft or so of the towers.12, 27 ,28  The remaining drift droplets will evaporate to dryness and 
their salts remain airborne.  

The applicant has indicated that two 13-cell mechanical draft cooling towers of conventional 
design (that is, linear) would be required for adequate cooling.22 Each tower would be 520 ft 
long, 75 ft wide and 68 ft tall. The design optimization includes a cooling range of 25 F0 and 
an approach of 17.F0 for the design 74 F0 wet bulb temperature.  

The staff concludes that linear MDCT would be a feasible option for Indian Point Unit No. 2.  

2.4.3.3 Circular Mechanical Draft Cooling Towers (CMDCT) 

A variety of circular mechanical draft cooling towers exist. One design uses one very large fan 
(up to 85 ft in diameter) to pull air through fill similar to that in standard mechanical draft 
units. (Fig. 2-7) A large number of towers of this type are now in use in Europe, with unit 
sizes of up to 300 MWe-fossil per tower. Due to their tall stacks (up to 179 ft), some of the 
force pulling air through the tower is due to the natural draft effect. In fact, this type is 
sometimes called a fan-assisted tower.  

Another design concept for a round or circular mechanical draft tower is to place the individual 
cells of the standard wet MDCT type into a circular array, and place the fans on the roof above 
the circular space inside the fill sections, as shown in Figure 2-8. An elevated stack can be 
added to the tower to increase the height of release of the effluent gases. One CMDCT is now in 
operation in the United States, e 13-fan unit at a 500-MWe fossil plant in Mississippi. 29 

This tower became operational in March 1975, so experience with it is limited. A drift rate of 
0.005% is possible with this unit. Table 2-1 lists the utilities which have plans to build 
CMDCT, including information on the rating and size of the CMDCT. .  

The primary advantage of circular towers over the standard MDCT layout is the better aerodynamic 

characteristics of the rounded structure, which reduces downwash (and therefore fogging and 
icing) and recirculation.3

0,31
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Fig. 2-6 Detail of Mechanical draft.cooling tower 

Ref.: Ecodyne Corporation 

1. Distribution system 6. Access 11. Fiberglass fan, motor and speed reducer 

2. Adjustable louvers 7. Fan deck 12, Hi-V drift eliminator 

3. Enclosed sides and ends 8. Individual cell distribution system 13. Structural connectors 

4. Grid-deck modules 9. Sprinkler system (optional) 14. Stairway 

50 Additional fill deck& 10. Fiberglass fan stack
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Fig.' 2-7 Cutaway view.of circular mechanical draft 
cooling tower.
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TABLE 2-1

THE MARLEY COMPANY 

ROUND TOWER INSTALLATION LIST

Owner 

Washington Public Power 
Supply System 
Hanford Unit 2 
Richland, Washington

Engineer 

Burns and Roe

*Mississippi Power .Southern Services 
Company " 

Jack Watson Unit 5 
Gulfport, Mississippi 

,Gulf States Utilities Brown & Root 
Sabine Unit 5 
Bridge City, Texas 

Duke Power Company Duke Power 
Catawba Unit 1 & 2 
York, South Carolina 

Kansas Power and Light Co. Black & Veatch 
Energy Center-Units 1 & 2 
Belvue, Kansas

Gulf States Utilities 
River Bend Station 
Units 1 & 2 
West Feliciana Parish, I 

Louisville Gas & 
Co.  

Millcreek Unit No. 3 
Louisville, Ky.  

Gulf State Utilities 
Ray S. Nelson Station 
Unit No. 5 
Lake Charles, Louisiana

Stone & Webster

Fluor Pioneer

Bechtel.

Rating 

1100 MW 
(Nuclear) 
570,000 GPM 
.104.3-76.3-60 

550 MW 
172,000 GPM 
120-90-80 

480 MW 
254,915 GPM 
112-91-81 

2 @ 1180 MW 
(Nuclear) 
1,328,000 GPM 
112-88-76 

2 @ 640MW 
664,000 GPM 
114-92.7-80 

2 @ 934 MW 
(Nuclear) 
1,109,580 GPM 
118.5-93-81 

425 MW 
205,000 GPM 
116-95-78 

550 MW 
212,410 GPM 
117.23-91-82.

*Operational 

Because these towers have better aerodynamic properties, resulting from combining the heat out
put of many cells of a conventional mechanical draft unit- into one plume and discharged at' 
higher elevations (up to 170 ft), the frequency of ground-level fogging will be reduced from 
that of pure MDCT's, but not as much as for NDCT's.  

The staff considers the circular mechanical draft cooling tower to be a viable cooling option 
for Indian Point No. 2, despite the lack of data at operating units to validate computer modeling 
and wind tunnel tests.  

2.4.3.4 Fan-Assisted Natural Draft Cooling Towers 

A relatively new design concept, the fan-assisted natural draft cooling tower (FANDCT), could be 
used to cool the plant. In such towers, fans are used to augment the airflow through the tower 
and fill created by the buoyancy of air in the tower. While no FANDCT's are in use or are under 
construction in this country, a few are .in use in Europe.

31-33

Size & Type 

Class 700 
6 @ 6-Fans 

Class 700 
1 @ 13 Fans, 

Class, 700 
2 '@ 7 Fans 

Class.700 
6 @ 13 Fans 

Class 600 
4 @ 8 fans 

Class 700 
8 @ 7 Fans 

Class-700 
I @ 8 Fans 

Class,700 
1 @ 13 Fans



A variety of FANDCT designs exist,, including both cross flow and counterflow arrangements for 
the fill. In some plans, the multiple fans can be turned off on all but the warmest days and 
the unit operates as a natural draft tower. In others, the fans are used, at all times for 
additive cooling capacity for a given size cooling tower. For example, in a typical English 
fossil-fired power plant, eight natural draft cooling'towers (each about 374 ft tall with a base 
diameter of 302 ft) are used to cool a 2000-MWe fossil power complex. 4 The bulk of these towers 
and their visible plumes have created an aesthetic impact. In an effort to reduce this impact, 
a single FANDCT is now being built at the lOOO-MWe fossil Ince power plant in England,34,

35 

which will :be able to do the cooling,of the four NDCT's it will replace. In this design, the 
shell is unchanged but the fill will be outside in a typical cross flow arrangement in a circle 
564 ft across;,35 fans will provide the necessary air flow. This tower is -shown in Figure 2-9.  
The fans will use 0.6% of the plants electrical output.

34 

Another tower design consists of a concrete shell similar to, but shorter than that of a pure 
counterflow natural draft unit, with a circle of fans around the base to augment air flow, as 
shown in Figure 2-10. For a given heat load, these towers will-be about half as tall and ,two
thirds the diameter of a natural draft unit. 2 Several such towers are now in use in Europe, two 
such towers, each 268 ft tall are used to cool the 1200 MWe Biblis-A nuclear plant.

33 

Computer model and wind tunnel tests for the Biblis-A FANDCT's in Germany indicated frequent 
fogging downwind from 170 (52 m) and 220' ft (67 m) units; a tower height of 268 ft (82. m) was 
required so that'"ground touching plumes-will be extremely rare.34 It has also been stated that 
"although the assisted draught cooling towers gave higher ground impacts.that the natural 
draught towers, their environmental influence can still be considered as being well within 
tolerable limits.. 1132 • .  

The drift rate from FANDCT's would depend in part on the effectiveness of the drift eliminators.  
However, due to higher exit air speeds, the-drift rate could be greater than that of a natural 
draft tower. Tests made in a large test cell indicate that, with proper engineering of the 
drift eliminators, the drift rate is negligible.

34 ,35 

The staff considers the two types of FANDCT's'discussed above to be feasible for Indian Point 
Unit No. 2.  

2.5 SUMMARY OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS 

The staff has reviewed the information of various alternative ACC systems which are feasible for 
construction and operation at Indian Point Unit No. 2 and has reached the following conclusions.  

1. Because of insufficient level land on and near the site, the staff believes that cooling 
ponds or spray canals are not viable alternatives for the Indian Point site, 

2. Due to engineering problems associated.with much higher back pressures in the turbine and 
to high costs involved, the staff has rejected dry cooling towers as satisfactory.cooling 
option for construction and operation at Indian Point, 

3. In consideration of the environmental impacts, land area requirements, and costs, the staff 
believes that natural draft, fan-assisted, linear and circular mechanical draft and wet/dry 
cooling towers would be feasible for construction and operation-at Indian Point. .The 
details regarding the construction, land requirements, operation, and environmental and 
economic evaluations of each type are delineated in the following sections of this State
.ment,. The. applicant also considered the natural draft, linear mechanical draft and wet/dry 
cooling towers as feasible alternative systems for Indian Point Unit No. 2.  

' ., . i ..,0
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Fig. 2-10 Schematic of a counterflow fan-assisted natural 
'draft cooling tower.
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3. DESIGN, CONSTRUCTION AND OPERATING CHARACTERISTICS 
OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS 

3.1 DESIGN AND DESCRIPTION OF FEASIBLE ALTERNATIVE CLOSED CYCLE COOLING (CCC) SYSTEMS 

The design of the feasible alternative CCC systems is dependent on a number of factors, includ

ing the wet bulb temperature, the heat load, the cooling range and approach. A design wet bulb 

temperature that is too high can result in an oversized tower; and a design wet bulb temperature 
that is too low can result in inadequate tower capacity in summer. The applicant has selected 
the thermal design characteristics for three different feasible cooling towers as outlined in 
Table 3-1, using 740F as the design summer wet bulb temperature. A circulating flow of 600,000 
gpm through the closed cycle condenser cooling system is proposed for each different cooling 
tower the applicant has evaluated. This flow is reduced from 840,000 gpm that the applicant 
proposed in its April 9, 1973 testimony for its two natural draft cooling towers of 420 ft base 
diameter and 370 ft. high. In addition, the applicant has continuously been exploring the 
concept of a closed cycle natural draft cooling tower. After an optimization technique, the 
applicant also proposed a single hyperbolic structure with a 445 ft base diameter and 450 ft 
high capable of cooling 590,000 gpm of water at a 74

0F design .wet bulb temperature and 55 per
cent design relative humidity. This cooling tower design was described in Appendix G of the FES 
for Unit No. 3.  

Since the approach value is the design criterion which can have the greatest effect on the size 

and costs of the cooling tower, the selection needs to be evaluated. For a given heat load, the 

size of the cooling tower increases with decreasing approach. The applicant has used this 

characteristic to design a single.natural draft cooling tower 565 ft high with a 460 ft base 
diameter. The applicant has selected. (in its ER-CCC, IP-2) 16 F0 as the design approach. The 

approach selected in the FES for Unit No. 3 for the single 450 ft natural draft cooling tower 
described above was 21.5 FO.  

To develop the variation in the dimension and costs of a natural draft cooling tower, the appli
cant received information from a vendor as shown in Table 3-2. For a 16 FI° approach at a 74°F 
wet bulb temperature and 25.8 F0 cooling range with 590,000 gpm flow, a single natural draft 
wet cooling tower would be smaller with shell height of 500 ft and overall base diameter of 510 
ft. If the approach were increased to 22 F0 (21.5 F0 in the FES for Unit No. 3), the dimensions 
of the cooling tower would be reduced to 450 ft shell height and 440 ft overall base diameter.  
The applicant also reported that a natural draft, counterflow tower with a 25 F

0 approach, 
17.5 F0 range and a flow rate of.840,000 gpm would be 510 ft high and 410 ft base in diameter.  

In addition, the applicant has selected the range of 25 F
0 for a power level of 3,217 MWt with 

the circulation of 600,000 gpm flow through the condenser and cooling tower. The total heat to 
be dissipated will be 7.35 x lO9 Btu per hour. The excess heat from the service water system 
for the reactor and turbipe-generator will be dissipated by once-through cooling regardless of 
which alternative cooling system is selected for the condenser.  

In terms of the mechanical draft cooling tower, the applicant has used 17 F
° for the design 

approach which requires two towers, each with 13 cooling cells. Each tower is about 520 ft 
long, 75 ft wide and 68 ft high.  

Since the wet/dry cooling tower design isdependent in part on the ambient dry-bulb temperature 
in the winter (20 F0 at a winter design relative humidity of 80%), the applicant has proposed 
that the wet/dry mechanical draft cooling tower system with a design approach of 17 F

0 should 
include 4 towers, each with 7 cooling cells. Each tower is.about 340 ft long, 70 ft wide and 74 
ft high.  

The applicant, as stated on pp. 2-3 and 41-47 of the ER-CCC, Suppl. Vol. 1, IP-2, briefly dis
cusses the reasons why fan-assisted natural draft cooling towers and circular mechanical draft 
cooling -towers were rejected as feasible alternatives. Information pertaining to the number and 
size of these towers was provided the staff from cooling tower vendors. Two towers each would 
be required for Unit No. 2. Each fan-assisted natural-draft tower (FANOCT) would be about 270 

ft in base diameter and 210 ft overall height.. A single FANDCT wodld require 24 fans which can 
be operated at two speeds (1800 rpm-400 hp and 1200 rpm-200 hp). Each circular mechanical draft 

cooling tower (CMDT) would have dimensions of 290 ft in base diameter and 70 ft overall height 

and each tower would have 13 fans.



TABLE 3-1 

THERMAL DESIGN CRITERIA

Condenser Heat Load, 
106Btu/hr 

Cooling Water Flow, 
gpm 

Cooling Range, F° 

Tower Approach, FO 

Design Summer 
Wet-Bulb Temp., °F 

Design Summer 
Relative Humidity, %

Natural-Draft 
Wet Cooling Tower 

7,350

600,000 

25 

16 

74

Mechanical-Draft 
Wet CoolingTower 

7,350

600,:000 

25 

17 

74

Mechanical-Draft 
Wet/Dry Cooling 

Tower 

7,350

600,000

-Fan-Assisted 
Natural Draft 
Cooling Tower* 

7,350

600,000

Circular 
Mechanical Draft
Cooling Tower* 

7,350

600,000

Design Winter __.  
Dry-Bulb Temp., OF 

Design Winter 
Relative Humdity, % 

*These two cooling towers were not initially considered by applicant.  

REF.: ER-CC IP-2, Appendix B 
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TABLE NO. 3-2 

Study For 
Indian Point Station 

NATURAL-DRAFT COOLING TOWERS-

Approach 
S@73wb @74wb @76wb 

1,8.3 18 1.7.4? 
20 . 3- 20 1.9.4.  
22.'3 22 :21.4 

.24.3 24 23.3

16 ,15.4 
1.8 17.4., 
20 19.3 
24 23.3 

.16 .5.4 
18 .-17.3 
20 19.3 
22 21 .3., 

14 :_13.4.  
17 16.3

No.: of 
Towers 

,2.  
.2 

2 
1 
1

l 

l 

l1 

1

Shell" b.A.  
.Height Diam.

*370'
370' 
500' 
500' 

370'
500'"' 
500.' 
450' 
" 500 ' 

500'i 
500' 
450'

405' 
395 
505' 
465' 

380' 
505' 
455' 
445' 

510' 
450' 
455' 
440'

GPM 

840.,000 
840,000 
840,000 
840,000 

670,000 
670,000 
670,000 
670,000 

590,000 
590,000 
5.90,000 
590;000 

505,000 
505,000

Pump C-urrent Installed' 
Head Budget Cost

62
I

55':: 
69' 
69'

$13,500,000 
,,$12,400, 000' 
-$ 9,700,000 
- $.9,1-00,000,

Cooling 
Range 

18 
18 
18 
18 

22.6 
22.6 
-22.6 
22.6 

25.8 
25.8 
25.8 
25.8 

30 
30

Case # 

A-i 
A-2 
A-3 
A-.4 

B-i 
B-2 
B-3 
B-4.  

C-i 
-;C-2 
C -
C-4 

D-1 0-2 

Notes: 

2.  
3.  

4.

John.C. Hensley 

THE MARLEY COMPANY.--,12-6-73

500' 505' 
450'- 445'

62' $12,900,000 
69' . $ 9,700,000 
69' $ 9",000,000 
62'- $ 8,100,000

69' $ 9,750,000 
69' :$ 9,000,000 
62'. - $ 8:,500,000 
62"'- ., $ 8,000,000 

69' $ 9,700,000 
69" $ 8,800,000

All selections assume a design relative humidity ;of approximately 55%. " 
Prices include concrete cold water basin-and riser-p.ipi.ng'.  
Pices do not include e'cavation, pilings or caiss:ons, 'bac'kfilling, iandscaping, 
underground piping, or future cost escalation beyond today's price level.  
Time required to prepare quotati-on -- approximately..8-10 weeks.  
Onsite Construction time = approximately 24 months for one tower; 

;approximately 36 months for -two towers.

16.3 
18,.3 
-20.3 
24.4 

.16.3 18.3 
-.20. 4 
22..4 

14.3 
17 .4



Based on the above dimensions and design criteria of these different cooling tower alternatives, 
the applicant showed in its Table 3-2.> the reduced electrical capability of Indian Point Unit 
No. 2 resulting from total derating for each alternative cooling system.for-all auxiliary loads 
and effects on the backpressure of the turbine. For the peak ambient wet-bulb temperature of 
740F in the summer, the total derating due to each alternative closed cycle cooling system is 
estimated to be 63, 69, and 70 MWe for the natural draft, linear wet mechanical draft, and the 
wet/dry mechanical draft cooling towers, respectively. The two FANDCT and CMDCT would produce a 
total derating of 69 MWe each, according to-staff calculations.  

The plant net power rating for Unit No. 2 based on the derating at peak ambient temperatures 
would be 866 MWe for once-through cooling, 803 MWe for natural draft cooling towers, 797 MWe for 
linear mechanical draft cooling towers and 796 MWe for the wet/dry mechanical draft cooling 
towers. As shown in Table 3-3, the plant net heat rates are estimated to be 11,097, 11,269 and 
11,282 Btu/kWh for each of the respective cooling towers.  

3.2 PHYSICAL LOCATION OF COOLING TOWERS 

The applicant has investigated the optimum location for erection of the towers with respect to 
engineering practicality, safety reasons, and economic justifications. The applicant has pro
vided detailed drawings of the general arrangement of the natural draft, wet linear mechanical 
draft, and wet/dry cooling towers on the site. Because of a major item of expense of cost of 
piping and pumps to transfer water in the initial concept of laying out the cooling towers on 
the site, it was decided to locate the cooling tower as close as possible to-the existing con
denser system and yet far enough away to take into account safety reasons for locating the tower 
relative to the containment structure.  

The outside edge of the natural draft cooling towers at the base is located 500 ft north from 
the outside wall of the Unit No. 2 containment building. This tower will have a base elevation 
of 45 ft above MSL (mean sea level) as shown in Figure 3-1. A service-access roadway would be 
built around the cooling tower basin. The location and size of this natural draft tower is 
similar to that shown in. Figure G-6 in Appendix G of the FES for Unit No. 3.  

In the case of the two types of mechanical draft cooling towers considered by the applicant, 
their locations are not so limited because of their height for safety reasons. Figures 3-2 and 
3-3 show the general layout for these towers.  

In addition to the location of towers themselves, the drawings show the layout of the piping and 
pumps. Further discussion of these is presented below.  

For the FANDCT and CMDCT, exact details of the location of either tower system have not been 
provided by the applicant. However, the staff believes that sufficient space is available on 
the north side of Unit No. 2 to locate two units of either cooling tower design. Because of the 
shorter size, it is believed that either one can be located closer to the condenser at Unit No.  
2 and save on the piping lengths without affecting the safety of the plant.  

3.3 SITE PREPARATION AND EXCAVATION 

Because of the topography of the site, extensive excavation will be required (1) to build tem
porary and permanent roads for access to the specific location where the preferred closed 
cycle cooling system is to be placed and (2) to level off the area needed prior to the building 
of the specific system required. Figures 3-1, 3-2 and 3-3 also show the existing contour of the 
land before excavation for the three cooling tower systems evaluated--natural draft, mechanical 
draft, and wet/dry mechanical draft cooling towers.  

The applicant in his Table 3-4 (ER-CCC, IP-2) has estimated that the total amount of material to 
be excavated will be 350,000, 175,000, and 175,000 cubic yards of rock and material that will 
need to be removed prior to laying the tower foundation and the tunnel piping and pump pits for 
each of the respective towers. The natural draft tower will be located at the 45 ft elevation.  
above MSL so that about another 45 ft of land above that elevation would have to be removed to 
obtain a level area. The elevation for the mechanical draft tower is 32 ft above MSL so that 
another 20 ft will need to be removed at the tower site. Room for air to flow in the towers 
must also be provided. The existing main plant road system would be used for access to the site 
both during construction and normal operation. A permanent road-would be extended from the cool
ing tower to the existing Unit No. 2 screen-well area. However, temporary roads for construc
tion purposes would also be needed to restrict traffic in the plant area.
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*'' TABLE 3-3

-. T1

-. -. I. Turbine. Net, MWe

.LN eJiNJ5E hLRTE OFIDJ~IN kPOINT UNIT NO-. 2 
URBINE-GENERATOR O ERATEDAT REACTOR POWER"AT .  
2,758 MWt "INITIAL GUARANTEED" CONDITIONS 

(under Yearly Average Wet-Bulb Temperature*) 

.Mechanical-Draft 
Once-Through Natural Draft Mechanical-Draft Wet-Dry Cooling 

system Weii Cooling Tower Wet .Cooling Tower Tower 

..906 892 " '882.. 882

2. Loss of Turbine 
Capacity, Avg MWe 

3. Cooling System 
Auxiliaries, MWe.  

4. Total Derating due to 
Alternative Cooling 
System, MWe, (2) + (3) 

5. Normal Plant Auxiliary 
Load, MWe 

6. Total Loss, MWe 
(4) + (5) 

7. Plant Net, MWe 

906 - (6) 

8. Plant Net Heat Rate

24

*0~ 15

33 

873 

10,781

58 

848 

11,097

33 

71 

835 

11,269

33 _ 

72 

834 

11,282

* Annual Overall Derating 
65F wet-bulb for a three-month summer 
35F wet-bulb for a nine-month non-summer period
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Disposal of the material excavated may also require another temporary road.  

Proper procedures during blasting of the material to be excavated will-have-to be followed in 

order to have no effect on the operation of:Unit No. 2 during excavation. The applicant-dis

cusses.this part on page'3-14 of its ER-CCC, IP-2.  

Excavation is estimated to take about 12 months as pointed out in Appendix G of the FES for Unit 

No. 3. Furthermore, according to the applicant, excavation is a major cost item in the capital 

cost of building the preferred cooling tower. The applicant hat estimated the costs for excava

tion of about $15,000,000 for natural draft, $23,348,000 for mechanical draft and $24,182,000 , 

for wet/dry mechanical draft cooling towers. An additional cost for excavation for fan-assisted 

natural draft cooling towers could amount to $8,900,000 and for the circular mechanical draft 

tower, $7,000,000. Discussions of costs are presented in Section 6 of this statement.  

3.4 CONSTRUCTION CONSIDERATIONS OF THE FEASIBLE ALTERNATIVE CCC SYSTEMS 

3.4.1 System Components and Piping Needed 

Table 3-3 of the ER-CCC, IP-2 summarizes the physical description of the major components for 

construction of the closed-cycle cooli'ng systems considered by the applicant. These include the 

number and size of circulating water pumps and makeup pumps, the dimensions of the piping from 

the pumps to the cooling tower and from the tower to the existing condenser, field lines, and 

the electrical power equipment such as transformers, motors and switch-gear breakers.  

Flow diagrams of the natural draft, mechanical draft and the wet mechanical draft cooling towers 

are shown in Figures 3-4 through 3-6 in the applicant's ER-CCC, IP-2. Four horizontal cen

trifigal circulating water pumps of 150,000 gpm each (3,750 HP) will be used for the.CCC-condenser 

system to pump the-water from the condenser waterbox discharge side to the cooling tower hot 

water distribution system. The cooled water from the discharge side of the cooling tower would 

then flow by gravity back to the condensers via three new conduits. The existing vertical 

circulating water pumps located in the screenhouse would not be used during the closed-cycle 

operation but will be available for return to once-through cooling operation in order to main

tain system flexibility. The applicant will be able to operate one or the other cooling system 

mode by proper operation of isolation.valves installed in the cooling system.  

Figures 3-7 through 3-14 in the applicant's ER-CCC, IP-2 present detailed drawings of the 

mechanical and structural engineering designs of various components of the closed-cycle cooling 

system.  

The four circulating water pumps of 150,000 gpm would.be located in a pump pit north of the 
Unit 

No. 2 turbine generator building and be at an elevation of 15 ft above MSL. This pumppit 

foundation would be on bedrock. A mobile crane would be available for servicing the pumps.  

The two new makeup pumps each of 30,000 gpm capacity at approximately 500 BHP will have the 

capability of operating as makeup pumps for closed cycle operation and as circulating 
water 

pumps for once-through cooling operation. The existing reinforced concrete intake structure, 

which consists of six main-intake channels for six circulating water pumps each with 140,000 
gpm 

capacity and a divided intake channel with six smaller pumps, each with 5,000 gpm.capacity, 
for 

the service water system, will be modified by the addition of the two makeup pumps. The reduc

tion in flow because of a CCC system will cause the average water velocity passing through the 

figed screens at a flow rate of.30,000 gpm to be reduced to 0.05 ft/sec (fps). 
The average 

velocity passing through the traveling screens at the same flow rate of 30,000 gpm 
will be 0.07 

fps. The velocity through the fixed screens and the traveling screens under the present once

through cooling system can be as high as 1.3 and.2.0 fps, respectively. Figure 1-3 is a dia

grammatic sketch of the existing intake structure discharge.  

The existing discharge structure will not be modified. This structure consists of a discharge 

canal that serves all three of the Indian Point Units. The existing outfall structure at the 

end of the canal is 270 ft long. Heated water discharges through 10 ports, 4 ft high by 15 ft 

wide spaced at 21 ft centers. Two additional ports are closed but are available if needed for 

once-through cooling. The discharge ports are submerged to a depth of 12 ft (center to surface) 

at mean low water. The ports are equipped with adjustable gates and are designed to create 

mixing in such a way as to minimize water temperature differences in the 
river. The blowdown 

water from the cooling towers Will be discharged through this system. See Section III of the 

FES for Unit No. 3 for additional discussion on the intake-discharge system.
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The applicant reports that the circulating water will be circulated through cement-lined carbon 
steel conduits. The system piping will be both underground and above ground depending on the 
site terrain. For the underground installation, the piping would be generally placed in a 
compacted sand bed within excavated trenches. There may be a need for support saddles for the 
piping if the bearing material is unsatisfactory. Reinforced concrete construction will be used 
for the underground tunnel which extends beyond the Unit No. 2 turbine building. The condenser 
discharge pipes would have valves installed downstream of a mechanical tube-cleaning retrieval
fitting in order to divert flow through six new 6 ft diameter pipes. These in turn would lead 
into an underground tunnel as indicated in the applicant's ER-CCC, IP-2, Figure 3-7. From this 
common header or tunnel, four 9-1/2 ft diameter pipes would lead to the four circulating water 
pumps and from there to the tower.  

The water from the cooling tower would flow through three 8-1/2 ft diameter pipes as shown in 
Figure 3-4. These pipes are bifurcated into 6 ft diameter pipes which are then connected to the 
existing 7 ft diameter pipes which'feed water to each individual water box of the three condensers 
in Unit No. 2.  

3.4.2 Special Facilities Needed 

Certain facilities such as those needed for chemical treatment of the circulating water system 
are required. Sulfuric acid will be used to prevent scale formation from the bicarbonate in 
the cooling circuit. Chlorination treatment to prevent algae and biofouling growth will be 
intermittently used. However, the existing facilities for Unit No. 2 can be used. The appli
cant has reported that a new residual chlorine analyzer would be installed at the blowdown 
release point.  

The 30-inch blowdown line would be taken off one of the cold circulating water lines before it 
enters the condenser. A valve in the line is sized to pass up to 15,000 gpm of blowdown. This 
valve is flow-controlled to a manually fixed set-point. The blowdown then would be piped into 
the Unit No. 1 discharge canal. 6 
3.4.3 Materials of Construction 

Although no specific information was provided by the applicant regarding the types of materials, 
except for the carbon-steel lined pipes, that would be used for the construction of the tower, 
the various cooling tower vendors use different materials which include pressure-treated lumber 
with casings and louvers of asbestos cement board. The fill is available as wood or polyvinyl 
chloride plastic. Certain components such as,fan cylinders in mechanical draft towers use glass
reinforced polyster. Hyperbolic structures use steel crossbars for support with the 6ement and 
concrete used in the construction of the shell. The reason for the hyperbolic shape is aero
dynamic and structural rather than thermodynamic. Less material is required for this shape and 
the shell is designed by membrane theory and results in thin sections, as little as 5 inches of 
reinforced concrete.  

Begause the feasible closed-cycle cooling systems would have to be operated with salt water for.  
cooling purposes, the applicant would have to use due caution in selection of the material to be 
used in the construction of the tower. Salt water cooling towers have been built in Europe with 
very good results. The subject of such towers and the materials used has been addressed in 
several papers, including the one by Warner and Lefevre of Research Cottrell, entitled "Salt 
Water Natural Draft Cooling Tower Design Considerations," presented at the American Power Con
ference in Chicago, Illinois in April 1974. Another report sponsored by the former Atomic 
Energy Commission entitled, "The State of the Art of Saltwater Cooling Towers for Steam Electric 
Plants," published in February 1973, discusses the salt effects on the design, construction, and 
performance of the salt water cooling towers. On April 1975, this report was sent to the 
Licensing Board for their information. In.addition,the staff visited the Chalk Point saltwater 
cooling tower which is a hyperbolic natural draft crossflow tower rising 400 ft above its base.  
A description of the tower is presented in several papers given at the University of Maryland 
Cooling Tower. Conference on March 4-6, 1974.  

One major component of the cooling tower system is the drift eliminators. Examples are the 
Marley's herring bone, sinusoidal-wave and duplex drift eliminators. See J. D. Holmberg's paper 
at the U. Maryland conference that discusses these different eliminators. With advances made in 
the design and construction of drift eliminators, drift can be controlled to 0.0025% of the 
circulating water flow of the closedcycle cooling system. This is the value used by the appli
cant in its calculation of drift for the natural draft cooling tower.

3-10
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3.4.4 Electrical System and Controls .. . .  

The pumps used in the closed-cycle cooling system each would require 3;750 Brake Horsepower (BHP) 
motors for the circulating water pumps and 500 BHP motors for the makeup watdr pumps' For the 
mechanical-draft towers, 26 motors (200 BHP) for the 26 fans would be 'needed and, for the wet/dry 
cooling towers, 28 motors (200 BHP) for the 28 fans.would be needed.  

-Power-for the closed-cycle cooling system would be available from two independent sources each 
having'the capability to supply the total new load. One feeder would be from the 138 kV/6.9 kV 
station auxiliary transformer and the other from a new 2.2 kV/6.9 kV transforme connected to 
the main generator loads. The 6.9 kV underground feeders would terminate in the 6.9 kV switch 
gear.  

This switch gear could supply power to the new circulating water pumpsiand the 480 motor control 
center, via the 6.9 kV/480 V transformers. The motor' control 'center would.provide power for 
large motor-operated valves and supply feeds to a second motor control cehter. This second 
center would supply auxiliary power to the aircraft warning lights on the"coolin'g towers, road
Iway light, and other smaller electrically operated valves. See Figure 3-15 through 3-19 of the 
applicant's ER-CCC, IP-2.for the details.  

3.4.5 Safety Considerations 

The closed cycle condenser cooling system, as well as' the present once-through cooling system, 
is only required for heat removal in the plant turbine cycle and it does not perform any essen
tial safety-related functions. If the function of the condenser cooling systemlwere lost, there 
would be a loss of condenser vacuum,.a-turbine -trip and a reactor scram.,,jhis occurrence does 
not involve an unreviewed safety question since'it'in~olves thehsame-ihs-,of eents as pre
viously. evaluated in the SAR and SER. - .... 

The proposed cooling towers would be located at least'a1tower height away fro- all safety
related-structures or equipmeftfioh the Indian Point si te.--fhe,tower location will, therefore, 
prevent-any-collapse of the co6ling :.tower from endangeing safety-related structures or equip
ment. The capability of the Unit No. 2and Unit No. 3 structures to withstand tornado -generated 
missiles has been previously evaluated by the Commission and found to be adkquate. ThekUnit No.  
2 cooling tower will, therefore, not introduce any new tornado problems for,, Unit No. 2 @r Unit 
No.: 3. -The capability of Unit No. 1 to withstand any tornado-generated missiles will beevalu
ated in consideration of any future operating authority for Unit No. 1.  

The postulated maximum flood would increase, th&,water leVel at the Indian Pointsite to 14.5 ft 
above mean-sea-level. Since the proposed cooling tower basin would be located at an elevation 
of about 45 ft above MSL, the postulated maximum flood will have no effect on the integrity of 
the cooling tower.  

The potential of a rupture of the cooling tower circulating water lines does not affect the 
,probability of flooding of safety related features at the Indian Point site. The existing 
circulation water piping in the turbine building will remain unchanged except for the addition 

- of two valves and added connections from the discharge of each condenser waterbox to the circu
lating pumps.. If these valves or the connecting lines to the pumps fail, the circulating water 
Would flow into the discharge canal located below,.the lines: - The discharge canal would direct 
the water out of the turbine building and the fl6od'inghazard of the safety-related equipment 
would, therefore, not be increased. Failure of the circulating water lines outside the turbine 
building would only cause a flow of water to the river because of thenatural contour of the 
land.  

The applicant has stated that it will es.tablish limits on the use..of explosives-during cooling 
tower construction to assure that there will be no damage to safety-related structures or equip
ment. The applicant has carried out a controlled geotechnic investigatibn to determine the 
appropriate restrictions on blasting opei tin ons .A,-monitoing program for such;blasting will be 
conducted and any required modificationswi1-ib -madeas--th e excavation proceeds.  

- .- Excavation activities for the new cooling,:tv r will not result ihiliy':damage to safety-related 
--structures due to-.dewatering. The safety-related structqres,,are founded on rock and-, therefore, 

will not.settle becauseof any temporary.lowering of thewater table.  

The applicant also described the relocation of the service water piping system of Unit No. 2 
, because of interference with the new piping systems designed for the closed cycle cooling system. The modifications to the two service water supply lines and the single discharge line will 
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be accomplished in two phases. Each supply pipe will be modified at a time when the other line 
is available for cooling auxiliary equipment. After the work is completed on one supply line, 
then work will begin on the others. In that manner, some of the service water flow will always 
be available for needed cooling of safety-related equipment. During the modification of the 
single discharge line, the reactor, however, will.be required to be shutdown for a four-day 
alteration period-since the service water system will have to be secured during this phase of 
the work.  

3.5 OPERATING CHARACTERISTICS 

3.5.1 Chemical Treatment of Circulating Water System 

Chemicals have to be used for treatment of the closed-cycle cooling system to reduce scale and 
to inhibit growth. See Appendix XI-l in the FES for Unit No. 2 on the details of chemicals used 
for such purposes.  

As stated above,sulfuric acid-will be added at:a fejd rate of about 1/4 gpm to the circulating 
water to control scaling from the bicarbonate in the water.  

Although the applicant has not specified the conce0tration to be used, the staff requires that 
the pH of any acidic discharge to the Hudson River be controlled in such a manner as to be 
within State water quality limits. The subject of the use of sulfuric acid was addressed on, 
page G-22 of the FES for Unit No. 3.  

Growth in the cooling circuit will be controlled by chlorinating the circulating water. The 
applicant will be required to maintain residual chlorine in the blowdown of less than 0.5 ppm in 
accordance with the State water quality~standards. The applicant has also proposed to use 
Amertap balls as an alternative to cleaning the tubes in the condenser. This was recommended by 
the staff on page XI-16 of the FES for Unit No. 2 and page XI-53 of the FES for Unit No. 3 to 
reduce the effects of residual chlorine discharges on the Hudson River biota.: 

About 15,000 gpm of water from the circulating water circuit will be discharged as blowdown 
resulting from reconcentrationby a factor of .tfo of the solids dissolved in the circulating ' 
water system compared to the makeup-water concentration. All chemical discharges in the blow
down will be required to meet State water quality requirements. The 30,000 gpm from the service 
water system and ,if Unit No.l pumps are in operation, another 318,000 gpm from Unit No. 1 of 
river water would be available for additional dilution of the chemical discharges. Tables 6-2 
and 6-3 in the applicant's ER-CCC, IP-2 show the chemical composition of the blowdown discharges 
with and without this dilution.  

3.5.2 Cooling-Tower Blowdown 

A maximum of about 7.35 x l09 Btu/hr of waste heat is presently rejected by the condensers of 
Unit No. 2 to the Hudson River. With the addition of the alternate closed-cycle cooling system, 
this heat will be rejected mainly to the atmosphere. Blowdown to the Hudson River will dis
sipate a maximum of 120 x 106 Btu/hr during the winter months and a yearly average of about 110 
x 106 Btu/hr. The service water system will continue to supply the cooling needs of the remain
der of the plant and will reject an average of about 100 x 106 Btu/hr. This gives a total 
yearly average of 120 x 106 Btu/hr of waste heat rejected to the Hudson River. This is com
parable to the value of 130 x.106 Btu/hr waste heat rejected as presented on page XI-31 of the 
FES for Unit No. 2. This would result in less than 1.0 acre of water within the 4 F

° isotherm.  

3.5.3 Evaporation and Drift 

The applicant has estimated that there will be about 15,000 gpm of the makeup water evaporated 
and 15 gpm of drift (0.0025%) carried over from the cooling tower. This corresponds to the 
amounts described on p. XI-38 of the FES for Unit No. 2 and on p. G-22 of-the FES for Unit No. 3.

3-13



3.5.4 Makeup Water and Water Inventory .  

With a blowdown rate of 15,000 gpm and 15,015 gpm of evaporation and drift, the total amount of 
makeup water required is estimated to be about 30,000 gpm which corresponds to the capacity of 
one makeup pump.  

3.6 SUMMARY OF DESIGN, CONSTRUCTION, AND OPERATION OF FEASIBLE CLOSED CYCLE COOLING SYSTEMS 

The staff has reviewed the detailed information provided by the applicant regarding the design, 
construction, and operation of feasible natural draft, wet mechanical draft and wet/dry mech
anical draft cooling towers and to a limited extent information on fan-assisted natural draft 
and circular wet mechanical draft cooling towers and concludes that from a design, structural', 
electrical and mechanical engineering point of view, any one of these cooling towers listed 
above could be built on the Indian Point site and operated without affecting the safety of the 
plant.  

The size of the cooling towers proposed.by the applicant appears, to be reasonable, except for 
the natural draft cooling tower. Smaller sizes for the natural draft towers could be possible 
for the.site.  

One potential problem to consider is the corrosive attack of the saltwater on the cooling tower 
structural materials. The applicant will be required to pay special attention to areas exposed 
to wetting and drying in order to provide methods to protect metals from corrosion. Materials 
of construction.such as plastic will have to be. selected to avoid the problem-of corrosion.  

To minimize the salt drift effects, the applicant will be required to build the preferred 
cooling.tower system with good drift eliminators which will reduce drift to 0.0025% or less.  

Another consideration is that this construction involves backfitting the cooling tower to the 
plant. The applicant appears to have considered every detail in the design and intertie of the 
cooling tower alternative to the existing condenser system. The applicant wil-l have the capa
bility of operating the plant with once-through cooling or with the closed cycle cooling system.  

0



4. SCHEDULE AND PERMITS

4.1 SCHEDULE FOR CONSTRUCTION AND INITIATION OF OPERATION WITH THE PREFERRED 
CLOSED CYCLE COOLING SYSTEM 

As stated in Section 1 of this statement, the Atomic Safety and Licensing Appeal Board in its 
Decision (ALAB-188) of April 4, 1975 established the conditions in the Facility Operating 
License No. DPR-26 (Amendment No. 6) which determine the schedule for construction and operation 
of Indian Point Unit No. 2 with a closed cycle cooling system. The present date for termination 
of once-through cooling is May 1, 1979 and the expected date for startup of the preferred CCC 
system is December 1, 1979. The major milestones for this "NRC Schedule," (Schedule A) as the 
applicant calls it, are listed below:

Major Milestones 

(1) December 1, 1974 

(2) December 1, 1975 

(3) June 1, 1976 

(4) June 1, 1977 

(5) May 1, 1979 

(6) December 1, 1979

Event or Action Item 

Submittal of the economic and environmental 
evaluation report to the NRC; 

Receipt of regulatory reviews and approvals 
required for the construction of the CCC 
system; 

Commencement of excavation; 

Commencement of construction; 

Commencement of cutover to CCC system; 

Completion of construction of CCC system and 
commencement of.operation of the CCC system.

A detailed schematic of the NRC construction schedule as shown in Figure 4-1 is in Appendix G of 
the FES for Unit No. 3 and repeated below:

1. Initiation of design study of criteria 
of cooling tower.  

2. Start of environmental study of 
cooling tower impact.  

3. Submittal of environmental report on 
cooling tower to AEC and other govern
mental agencies (ALAB-174).  

4. Completion of NRC and agency evalua
tion and issuance of permits.  

5. Finalization of engineering design 
of cooling towers and incorporation 
of agency comments.  

6. Award of contracts for cooling towers.  

7. Contractor input into engineering 
design completed.  

8. Completion of mobilization of work 
force.

November 1, 1972 C 

September 1, 1973 C 

December 1, 1974 C 

December 1, 1975 

March 1, 1976 

May 1, 1976 

August 1,,1976 

June 1, 1976
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90. End of excavation. June 1, 1977 

11. Completion of cooling tower foundation. September 1, 1977 

12. Completion of erection of cooling tower 
column, shell, and fill structure. April 1,. 1979 

13. Completion of forming and building 
of cold water basin. March 1, 1979 

14. Order of electrical and mechanical 
equipment placed. November-l, 1976 

15. Completion of installation of electrical 
and mechanical equipment and condenser 
connections and piping systems. September 1, 1979 

16. Start of outage of Unit No. 2 and 
cutover of tower into plant., May 1, 1979 

17. Completion of final cutover of tower 
to plant and plant startup with 
cooling tower. December 1, 1979 

In the proceeding for Unit No. 3, a stipulation was signed by the parties. As stated in Section 1, 

the stipulation has recently been approved by the Commission based on its Memorandum and Order 

of December 2, 1975. The FES for Unit No. 3 contains this stipulation. In this agreement, a 

schedule calls for termination of once-through cooling at Unit No. 3 by September 15, 1981 and 

includes the conditions (2(i)) that simultaneous excavation or outage for construction of the 

CCC systems at Unit No. 2 and Unit No. 3 would not be permitted.  

The "May 1, 1979" date (Schedule A), however, is subject to acceleration or delay depending on 

the various conditions permitted in Amendment No. 6 to the Facility Operating License DPR-26.  

One condition, 2.E(l)(b), points out that "the finality of the May 1, 1979 date is grounded on a 

schedule under which the applicant, acting with due diligence, obtains all governmental approvals 

required to proceed with the construction of the closed cycle cooling system by December 1, 1975.  

In the event all such governmental approvals are obtained a month or more prior to December 1, 

1975, then the May 1, 1979 date shall be advanced accordingly. In the event the applicant has 

acted with due-diligence in seeking all such governmental approvals, but has not obtained such 

approvals by December 1, 1975, then the May 1, 1979 date shall be postponed accordingly." 

Since the December 1, 1975 date for completion of all regulatory approvals is impossible due to 

the time required for detailed staff evaluation, the May 1, 1979 date is postponed accordingly.  

On December 3, 1975, the HRFA filed a petition for leave to intervene in the present proceeding 

and an order granting intervention was issued on December 23, 1975. However, no hearing date 

has been established as yet.  

4.2 PERMITS AND REGULATORY APPROVALS 

Shortly after its preparation the applicant submitted its ER-CCC, IP-2 to various Federal, State, 

and local agencies for their review, requesting comments on the report and approval through a 

permit or certificate to build and operate the preferred CCC system. The following summarizes 

the status of progress of each permit as submitted by the applicant in its ER-CCC, IP-2 and 

Supplement Volume No. 1, August 6, 1975: 

(1) U.S. Nuclear Regulatory Commission 

The applicant is seeking approval of its selection of a NDCT as the preferred CCC sys

tem. This statement will reflect the staff's position as to the NRC approval or denial 

of the applicant's request for a license amendment. In addition, if approved at the 

time the plant is ready to operate with an alternate CCC system, a change in Appendix 

A and B Technical Specifications involving a license amendment will be issued.

9. Start of excavation. June 1, 1976



(2) U.S. Corps of Engineers 

If any excavated material resulting from construction of an alternative CCC system is disposed of by dumping the material into the river, the applicant will be required to file an application with the U.S. Corps of Engineers. Otherwise, the applicant will dispose of the excavated materials in a land-fill location. The applicant reports that neither method'has been selected; therefore, no application had been filed. However, the applicant plans to file for a permit to the Corps of Engineers with the intent of 
receiving the permit on June 1, 1976.  

(3) U.S. Environmental Protection Agency 

On March 31, 1975, the applicant received a Section 402 permit from the EPA requiring closed-cycle cooling operation of Unit No. 2 after May 1, 1979. This requirement which was based on the license schedule described in Section 4.1 has, in accordance with EPA's regulations, been suspended pending an adjudicatory hearing.  

(4) State Air Contamination Source Permit (received April 26, 1976).  

(5) Water State SPDES permit or modification of existing NPDES permit and attendant 401 
Certification (PL92-500).  

(6) Disposal of excavated material - Protection of Water Permit and 401 Certification to 
obtain Section 404 permit (Corp of Engineers) if subaqueous disposal is selected.  

(7) Modification or construction of docks (suggested in section 3.3) would also require 
Protection of Water Permits and permits of the Corps of Engineers.  

(8) Building permit from-the Village of Buchanan. In State appellate court appeal.



5. ENVIRONMENTAL IMPACTS OF FEASIBLE ALTERNATIVE';' 
CLOSED CYCLE COOLING SYSTEMS 

The staff has carried out an intensive review of the environmental effects and impacts of those 

cooling towers discussed in detail by the applicant, namely, the natural draft, wet mechanical 

draft and wet/dry mechanical draft towers. Since the applicant has selected the natural draft 

cooling tower as the preferred closed cycle cooling system, the staff carried out its own inde

pendent assessment of the impacts of the natural draft cooling tower. In addition the staff has 

under consideration the fan assisted natural draft cooling tower and the circular mechanical 

draft cooling tower for which the applicant supplied very limited information. The reasons that 

the applicant did-not consider these two closed cycle cooling systems as feasible are pointed 

out on pp. 42-43 of Supplement Volume 1 to its ER-CCC, IP-2. In essence the applicant has 

reported that at the time of preparation of the applicant's ER-CCC, IP-2, no data on either 

construction, erection, operation, or maintenance of FANDCT and CMDCT were available for a 

comprehensive evaluation on the economic and environmental impacts. The applicant is continuing 

to seek additional information on these two and other developing alternative cooling systems for 

further evaluation. However, the applicant has not provided the staff with any detailed engi

neering designs of these two additional systems. The staff has found that the'relative merits 

of the two additional closed cycle cooling systems warrant further investigation. Whenever 

feasible, the staff has made its own independent assessment of the impacts of these two addi

tional systems.  

In the following sections are discussed the effects on the environment of'construction and 

operation of five alternative'closed cycle cooling systems.  

5.1 ATMOSPHERIC EFFECTS 

5.1.1 Cloud and Precipitation Formation 

5.1.1.1 Natural Draft Cooling Tower (NDCT) 

The visible plume from a cooling tower is in fact an artificial cloud. The extra heat and water 

vapor can under proper meteorological conditions create cumulus 
clouds. Aynsley,27 Spurr,

2,9 

Smith, et al. 6 and others have observed that, if meteorological conditions are proper,'the 

updraft from a NDCT can create cumulus clouds after the initial visible plume has evaporated.  

Aynsley concludes that this is a "rare occurrence," and that' these man-made clouds only precede 

natural cloud formation. Experience in England indicates that natural draft cooling towers do' 

create clouds but not precipitation.
1,39,, ,28 The state-of-the-art in-cloud physics is such 

that meteorologists cannot now say with any degree of certainty that there will or will not be 

an increase in rainfall amounts due to cooling tower plumes.
29 32  It is possible thatthe plume 

from a cooling tower could somehow trigger an existing atmospheric instability and create extra 

cumulus congestus clouds and precipitation miles downwind of the release point.  

Al'though there are many examples of cloud generation from natural draft cooling tower operation', 

no cases of showers'of precipitation being generated by the plume have been observed and.  

reported in the literature. It is quite possible that a cooling tower will modify the pattern 

of rainfall in the area, but not the total amount for the region, as the vapor flux'from the 

tower is very small compared to natural fluxes. It is also possible that the rainfall amount 

could be somewhat higher below a'cooling tower plume because of falling drops collecting 
water 

from the visible plume than in areas removed from the plume. A numerical model study indicates 

that the amount of extra moisture is of the order of 10 mm/year, or a 1% increase 
over natural 

rainfall. 33 This model also predicts a decrease in summer sunshine of less than 4 minutes/day 

except for areas within one mile of the tower.
33 .This is a conservative estimate of shadowing,.  

since periods with natural cloud cover were not subtracted from the computer results.  

The climatological data before and after the installation of a complex of eight NDCT's serving a 

20OD-MWe power station in England showed no detectable changes in total rainfall, hours of 

bright sunshine, ,or incidence of morning fog during the four-year period after 
the station 

became 6perational.
34



5.1.1.2 Mechanical Draft Cooling Towers (MDCT) 

Hanna and Perry21 report that, on rainy days, the plume sometimes forms a stratus-type cloud 
that may extend for tens of kilometers below the natural overcast layer, and that a cumulus 
cloud can form in the updraft created by a cooling tower plume after the initial plume has 
evaporated completely. In the Oak Ridge study, it was concluded that some form of cloud develop
ment was initiated on 10% of all days. Very light snow caused by a MDCT discharge has been 
observed in Tennessee

35 and Indiana.36 

5.1.1.3 Summary and Conclusions 

The visible plume~from wet cooling towers is a cloud that will reduce sunshine in the offsite 
area by at most an average of a few minutes per day. Cumulus clouds will sometimes form from 
the vertical updraft created by the plume; this type of cloud formation will usually occur on 
those days in which cumulus clouds will form.due to natural processes. Increases in precipita
tion, if any, will be quite small and not detectable in the natural variability of climatologi
cal conditions.  

5.1.2 Ground Level Fogging and Icing 

5.1.2.1 Natural Draft Cooling Tower (NDCT) F 

Most reports written more than a few years ago on NDCT's state that they have the "potential" to 
cause ground level fogging and icing; however, observations at such towers indicate that they 
rarely if ever do. The warm, moist plume enters the atmosphere at heights of 375 ft or more 
above ground level and either evaporates or merges with a natural cloud layer before reaching 
ground level. In England, it has been observed that two or three times per year "a few detached 
fragments" of visible plume were observed touching the ground; this condition occurs only when 
strong winds create aerodynamic downwash downwind of a complex of eight closely-spaced, rela
tively short (375 ft) NDCT's.

3 

There have been no cases of visible plumes reaching the round during the five years of operation of the 2250-MWe steam plant at Paradise, Kentucky. o According to observers of meteoro
logical conditions in the vicinity of the Keystone, Pennsylvania, Power Plant (1800-MWe) no 
surface fogs or icing have been observed in four years of operation. The same conclusions have 
been reported in England, 1 ,3,8,1 2 Switzerland,4 ,36 and the United States.5 ,9-11 Hosler does 
report one occasion on which the visible plume from a natural draft cooling tower did reach the 
ground in a mountaneous terrain area; however, this is the:only reported case. 37 

The Central Electricity Generating Board of Great Britain reported its findings on the 'environ
mental effects of cooling 'towers28 in which no measurable change in relative humidity was 
detected downwind. The visible plume sometimes persisted for a number of miles downwind, alterr 
ing sunshine in the area. No drift was observed from the towers. They reported that cumulus 
clouds were sometimes formed but that no cases of showers or precipitation being generated, by 
the plumes have been observed. More recent observations in England, Europe and .the United 
States confirm these conclusions.  

Photographs taken at cooling tower sites sometimes show ground level fog completely separate 
from the rising plume from the towers. 27 ,38 The surface fog is caused by natural processes, 
such as nocturnal radiation; the rivers and reservoirs.used to supplymakeup water to the.towers 
aid in its formation.  

Thus, observations at operating NDCT's show that the NDCT does not cause fogging and icing in 

level-terrain areas.  

a. Applicant's Analysis of Fogging and Icing from a NDCT 

The applicant has reported in Appendix B of the ER-CCC, IP-2, that the results of the mathe
matical model used to compute plume dispersion indicate that since the visible portion of the 
plume is not expected to reach ground level for sustained periods, ground fog due to a natural 
draft tower operation would be rare. Only one hour of predicted ground fog' resulted from the 
computer runs. The terrain was accounted for in, these runs. The staff agrees with the con
clusions reached by the applicant and concurs that there would be no safety hazard on highways 
or to boating on the river. The applicant reported that about 79 hours of natural fog (defined 
as visibility less than 1/4 mile at the 33 ft level) were measured at the meteorological tower.



This represents an annual frequency of about 1-2%. The applicant also reported the increase in 
ground level relative humidity (RH) and found that about 99% of all hours had an incremental 
increase of less than 1% RH. The staff concu s that the NDCT will cause minimal impact on the 
surrounding environment with respect to increased RH.  

The conclusions reached by the appl.icant regarding minimal induced fogging effects and RH 
increases from NDCT are similar to those reached by the staff in the FES for Unit No. 3. In the 
FES for Unit No. 3, the staff found only a small increase of 4 hr per year resulting from 
fogging from'the NDCT. The-staff also found that downwash effects of the plume from the NDCT 
would be very rare and occur only with wind speeds in excess of 21 mph.  

The applicant also discusses the probability of ice and frost formation due to the plume from 
the NDCT and found that the potential for ice accumulation on structures located in the plume 
path is negligible. The staff also pointed out in Appendix G of the FES for Unit No. 3 that 
condensation of the cooling tower plume in cold weather causes the plume to rise to much higher 
elevations, an effect that tends to reduce local icing. Thus the staff agrees with the appli
cant that there will be very small impacts from fogging and icing from the NDCT.  

With regard to precipitation, the applicant also found that incremental increases in snowfall or 
rainfall from the plume during periods of naturally occurring snowfall 6r ra'in would be neg
ligible or very localized. The staff concurs with this finding as had been previously pointed 
out in Appendix G of the FES for plant No. 3 by Overcamp and Houll. 39 Any contribution of the 
operation of the NDCT to the precipitation in the Indian Point area would be much below the 
natural variability of precipitation. Thus, the staff expects that there will be no precipi
tation effects on the environment from operation of the NDCT.  

b. Staff's Analysis 

See Section 5.1.3.3 for staff's analysis of fogging and icing from a NDCT.  

5.1.2.2 Mechanical Draft Cooling Towers 

The fog potential from shorter forced-ventilation MDCT's is much greater than for NDCT's for the 
following reasons: 

(1) MDCT's release their water vapor at a much lower elevation (50 to 80 ft compared to 
350 to 500 ft) where winds are weaker, the saturation deficit is less, and the surface 
nocturnal inversion frequently prevails.  

(2) The plumes are frequently trapped in building eddies due to aerodynamic downwash.  

(3) Much higher entrainment rates are generated owing to smaller exit diameters, higher 
exit speeds, and additional turbulence created by the fan.  

Although wet MDCT's have been used to cool power plants for decades, there is very little quan
titative data available on the water droplet plumes which they generate, and even fewer ref
erences on significant adverse impacts due to their operation. Several studies have reported 
light, friable rime icing from cooling tower operation but there are no known reports of severe 
icing on adjacent roads or structures as the result of the operation of modern mechanical draft 
cooling towers. The primary cause of surface fogging and icing near mechanical draft cooling 
towersis aerodynamic downwash, which brings the plume to the ground very near the tower.
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A recent study of the plumes from the Oak Ridge, Tennessee,.induced draft towers (about 2000 MWt) 
indicates that during a seven-month period (December 1972 through June 1973), downwash was 
observed on 65% of all days (the photographs were taken during the afternoon) and occurred 
whenever the wind speed was more than 3 meters per second (mps) and wind direction was more than 
100 from the long axis of.the towers. This fog either evaporated completely or lifted, due to 
its buoyance once it escaped the tower cavity region, or about 100 meters downwind. With the 
wind direction along the long axis of the towers (within ±100), no downwash was observed with 
winds up to 5 mps. The greatest distance over which fog was observed at Oak Ridge was 0.5 km. 27 

EPA studies indicate "Mechanical draft towers may cause problems, but in most cases fogging and 
icing would be onsite (i.e., within 1000-2000 ft of the tower)."
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Fog affects the environment because of wetting, icing, and reduced visibility. The impact of 

cooling systemfog on most human activities (such as highway traffic) depends primarily on 

horizontal visibility. Unfortunately, the term "fog" means different things to different 

people. To some, fog exists only when "one cannot see his hand in front of his face." The 

international definition of fog, and the one used by the U.S. National Weather Service (NWS), is



a condition consisting of a visible aggregate of minute water droplets or ice crystals suspended 
in the atmosphere near the earth's surface which reduces visibility to less than one-kilometer 
(0.62 mile). If.horizontal visibility is one kilometer or more, the condition is mist. The-NWS 
uses these definitions in its synoptic (six-hourly) weather codes, and "dense fog" for con
ditions in which the visibility is less than 0.25 mile. Contrary to international usage, the.  
NWS in its hourly (airways) weather observations describes the condition of visibility of six 
miles or less due to water drops or ice crystals as fog; the exact reduction in visibility is 
given in another portion:of the weather report. The "fogging" effects discussed in the litera
ture on cooling systems seem to refer to any reduction of horizontal visibility due to thermal 
discharges, including those which Would have only a very minor effect on man's activities. If 
the air temperature is below 320 F, this fog is supercooled and will be deposited mostly on 
vertical surfaces as rime ice with a very low density and little structural strength. Wetting 
of structures and biota downwind of cooling towers can be caused by both drift deposition and 
drops in the visible plume. This wetting can cause damage or corrosion to structures as well as 
generate disease to plants.  

See staff comments in Subsection 5.3.1.2 regarding the-applicant's results on the use of its 
model to estimate fogging and icing effects. For the period of October 1973 through September 
1974. the applicant found that the plumes from the MDCT's would induce a total of 82 hours of 
fog. Details of t'he results of the applicant's analysis of MDCT's effects are presented in 
Appendix.C to the ER-CCC, IP-2. The, frequency of occurrence of fog for each month was reported 
in the applicant's. Figures 5.4.1 through 5.4.12 for the October 1973-September 1974 period when 
the possibility, of fog formation is the.greatest. The applicant, also reported the occurrence of 
97 hours of induced icing during the period October 1973 through April 1974. (See the appli
cant's Figures 5.5.1 through 5.5.5 in Appendix C of the ER-CCC, IP-2 for the frequency of 
occurrence of icing.) 

The staff also investigated the-frequency of occurrence offogging from the MDCT's described in 
Appendix.G in the FES for Unit No. 3 with MDCT's at both Units No. 2 and 3. The increase in 
fogging is estimated to be a maximum of 66 hr/year about two miles north of the site. The 
meteorological data for these calculations however, were those supplied by the applicant in the 
FFDSAR for Unit No. 3 and discussed in Appendix E in the FES-for Unit No. 3 and thus were 
different than those obtained from the 400 ft meteorological tower during the October 1973 
through September 1974 period. See Section 5.1.3.3 for discussion of the staff'-sanalysis of 

fogging and icing, using the data from the 400-ft meteorological tower.  

5.1.3 Drift and Salt Deposition 

In each alternative closed cycle cooling system, water is evaporated and the vapor released as 
the plume from the top 'of the specific wet cooling tower unit under consideration. In addition, 
entrained water in the form of small droplets.called "drift" also exits from.the top of a wet or 
wet/dry cooling tower. The salts and other chemicals dissolved in the drift, particularly when 
brackish water is used as circulating cooling water, will therefore be carried out of the top of 
the tower and the water. droplets may deposit on the local surrounding area.  

The applicant used 0.0025% as the drift level'for its NDCT, 0.008% for the MDCT's in its calcula
tions on salt deposition and salt aerosol concentration from the three cooling towers considered.  
These values are consistent with the reported drift rates from modern, well-maintained cooling 
towers.  

As described in Appendices B and C of-the ER-CCC, IP-2, the applicant has performed an analysis 
of saline drift.deposition and has estimated effects from NDCT and wet and wet/dry linear 
MDCT',s at the Indian Point site. Models which considerdrift particlesize, accretion, evapora
tion, settling, turbulent dispersion, aerodynamic effects and topographic effectswere used for 
the estimation of drift deposition. Two cycles of concentration were assumed in both the NDCT 
and MDCT models. Weather data for the models were obtained from the site during the period 
October 1973 through August 1974. The model also used field data on plume growth by an empiri
cal'correlation'derived from photographic.observations of the plume from the Paradise Plant NDCT 
obtained in a cooperative program with the Tennessee Valley Authority.  

The applicant also carried out field studies to estimate the ambient salt deposition in the 
surrounding area. The ambient salt deposition rangesfrom.38 to 366 Kg/Km2/mo (0.36 to 3.4 
lbs/acre/mo) with a'mean'value of 160.Kg/Km2/mo (1.4 lbs/acre/mo). In comparison, eleven-month 
average values of the salt deposition.from NDCT are '896 Kg/Km 2/mo and 'those'from a MDCT range 
from 50 Kg/K2/mo (spring),to 4000'Kg/Km2/mo (fall).  

During the eleven-month sampling period the ambient salt concentration (as sodium chloride 
aerosol) ranged from 0 to 6.15 Vg/m 3 and averaged approximately 1.0 pg/m 3.



5.1.3.1 Applicant's Analysis of Drift from NDCT 

The analysis of drift deposition was based on an assumed makeup water salinity of 7200 ppm and 
with two cycles of concentration, the salinity of the circulating water would be 14,400 ppm.  
Using these parameters it was calculated that the tower would emit 39.2 Kg salt/hr on a year 
round basis. Use of high river salinity on a year round basis results in an over estimate of 
drift relative to that which would probably be deposited since river salinity is. much less than 
the assumed maximum value for. much of the year.  

Based on'the above salinity the applicant calculated that average aerosol concentration would be 
5.6 g/m3 in air and that the maximum drift deposition would be 896 Kg/Km 2/mo occurring at 1.24 
miles southeast of the tower.  

Conventional units for drift deposition are Kg/Km 2 , Kg/Ha* or lbs/acre. The unit "lbs/acre" is 
more understandable to non-technical readers. The units are interconvertible as follows: 
896 Kg/Km2 = 8.'96 Kg/Ha = 8.0 lbs/acre.** Thus the applicant's conservative estimate of drift 

deposition suggests that.about 8 pounds of.salt per acre per month will be deposited annually 
from a NDCT in the area of higheft deposition. Five miles downwind of the tower the predicted 
deposition is 12.5 Kg/Km2/mo or about 0.1 lbs/acre/mo.  

Estimates of average annual drift deposition are not sufficiently detailed for estimating bio
logical-effects since much of the deposition takes place during late fall, winter or spring when 
most vegetation is normally dormant and not strongly susceptible to damage from salt. Estimated 
monthly salt deposition has been provided by the applicant for 11. months of the year. Most 
critical of these are the months of July through October since these are the months when high 
river salinities occur, vegetation is fully developed, and long periods without rain are pos
sible. Drift isopl'eths for the-month of October are given in Figure 5-1 reproduced in this 
statement as an example of the applicant's results. Maximum drift amounts to about 600 Kg/Km 2 

(%6 lbs/acre) because of high river salinities and occurs about 1.2 miles south of the tower. Int 
July and August maximum values range from 300 to 500 Kg/Km 2 (,3-5 lbs/acre) in the area of peak 
deposition. The staff concludes that the applicant's results showing high drift~rate in the 
winter and spring months (Table 3-1, ER-CCC, IP2) are in error because of the failure to adjust 
salinity downward to more realistic levels in the model for these months.. Staff estimates of 
monthly and annual deposition for a NDCT are given in Table 5-1.  

Deposition falls.off rapidly with distance from the tower. In all cases during the critical 
four months it is equal to or less than 100 Kg/Km2 (0.9. lb/acre) at or beyond 2 miles from the 
tower in, all directions., During the remaining eight months of the year the values range downward 
from those indicated.  

5.1.3.2 Applicant's Analysis of Drift from MDCT's 

Drift modelling for the mechanical draft case was based on 45-year records of monthly river 
salinities and on an assumed.'drift rate of 0.008% of the circulating water flow. Two cycles of 
concentration'were assumed and site weather data (October 1973 - August 1974) were used.  
(Omission of September 1974 weather data-has no important effect on conclusions regarding drift 
deposition.') 

Model results show that monthly maximum-salt drift would amount to 4,000 Kg/Km2/mo (36.lbs/acre/ 
mo) during.autumn, 2,000 Kg/Km2/mo (18 lbs/acre/mo) in winter, 50 Kg/Km 2/mo (0.4 lbs/acre/mo) in 
spring and 2600.Kg/Km2/m (23 lbs/acre/mo in summer.  

The most critical time of the year for potential botanical damage from saline drift occursduring 
the months of July through October,-since vegetation is normally in full maturity, river salini
ties are maximum and extended, rainless periods are likely during this i time. During this critical 
period the applicant estimated that maximum saline deposition as high as 45,000 Kg/Km2/mo 
(402,lbs/acre/mo) would be possible from wet mechanical draft towers.  

Deposition of this magnitude is predicted to occur close to the tower and would largely be 
confined tb the site. It wouldoccur only if relative humidity exceeded 90% for the entire 
month. In the more likely case-of relative humidity between 50 and 90% maximum salt deposition 
during the critical intervals could reach 1600 Kg/Km2/mo (14 lbq/acre/mo) but it would not be 
confined to the site. Certain small areas of Verplanck to the south and Peekskill to the north 
could receive in the range of 400 to 1600 Kg/Km2/mo (4-14 lbs/acre/mo) from mechanical draft 
towers under normal humidity conditions.  

Ha : hectare.  

Kg/Ha x 0.89 = lbs/acre.
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TABLE 5-1 

MAXIMUM CUMULATIVE DRIFT DEPOSITION FOR NATURAL DRAFT COOLING TOWERS

Maximum 

Ib/acie' Distance (miles)

Maximum at:One Mile 

Kg/Ha lb/acre

Maximum at Two and 

One-Half Miles 

Kg/Ha lb/acre

Year 22 20 

Oct. 1.6. -1.4 

Nov. .086- .077 

Dec. .29 .26 

Jan. .18 .16 

Feb. .25 .22 

March .00073 .00065 

Apri l .000018 -000016 

May .021 .019 

June .14 .l.2 

July 3.3 2;9 

Aug. 9.6 :8 ;6 

Sept. 10. :9.3

.25 mi..  

.63 mi.  

.5 mi.  

.25.mi.  

•38 mi.  

1.0 mi.  

.63 mi. - " 

.75 mi.  

.25 mi.  

...25 mi.  

- 25 mi.  

.25 mii.  

.25 mi. -

.6.0 

1.2 

.084 " 

7 .098

.12 

- .25 

.00060 

.000016 

.0098 

.:49

1.5 

3.7 

2.5

-5.3 

. 2, 1.1 

..075 

• 087 

.11 

.22 

00054 

.000014 

.0088 

.43 

1.4 

3.3 

2.2

Period Kg/Ha

2.5* 

.28 

.026 

.026 

.033 

.093 

.00015 

.0000048 

.0023 

•11 

.27 

.93 

.76

2.2 

.25 

.023 

.023 

.029 

.083 

.00013 

.0000043 

.0021 

.094 

.24 

-.83 

.67



It is highly unlikely that humidity in excess of 90% 
would persist for an entire month and it is' 

therefore unlikely that the highest deposition quoted would occur. The lower values are the 
more realistic ones. An example of the predicted August deposition for~mechanical draft towers is 
given in Figures 5-2 and 5-3 reproduced from applicant's ER-CCC IP2 for both the 50-90% and 
over 90% and of humidity cases. Because of the geographical position of Indian Point Unit No.  
2 and the prevailing winds of the area much of the total saline emission-is predicted to fall 
into the Hudson River to the south or in Peekskill Bay to the north. The.heaviest terrestrial 
deposits are likely to occur on or near the shoreline of the river and bays.  

5.1.3.3 The'Staff's Model Predictions of Fog, Icing and Salt Deposition and Aerosol Concentration 

The staff has performed an independent assessment of potential salt drift deposition and increased 
hours of fogging for NDCT and circular MDCT for Indian Point Unit No. 2. The applicant's pre
dictions of fog and drift for conventional MDCTs have been accepted as representative state-of
the-art calculations by the staff. (See Appendix C of the ER-CCC, IP2.) Wet/dry MDCT effects 
from drift have been assumed to be the same during the critical months (July, August, September 
and October) as those of the linear MDCT since the wet-only mode would be operable during these 
months. Reduced visible plume during operation in the wet-dry mode in the winter months would 
be an'advantage for the wet dry towers. An independent assessment was made of the potential fog 
and drift for the NDCT since this is the applicant's preferred closed cycle system. The CMDCT 
effects were also analyzed since they represent a relatively new design for which no onsite 
evaluation has yet been made available to the staff. It was assumed that the fan-assisted 
towers (FANDCT) would have improved drift characteristics with respect to CMDCT although not as 
good as a NDCT. The fogging potential for FANDCT was assumed to be similar to the levels 
predicted for NDCT.  

The staff's analysis used ORFAD, 41 a predictive'mathematical model based on the empirical plume 
rise equations of Briggs, 42 as modified by Hanna 43 and by Briggs 44 to account-for the increased 
buoyancy effect of multiple plumes. The program was modified to allow the calculations to be 
performed by month so that the effects of seasonal variations in river salinity could be accounted 
for in the evaluation of potential biological damage. A further modification was incorporated 
so that data from the 400-ft high meteorological tower on site could be utilized since'-a full 
year of these data (October 1973 thru Septembero1974), taken at hourly intervals, were available.  
Prior staff calculations, shown in Appendix G of the FES for'Unit No. 3 for Indian Point, used 
surface weather data for Newburgh, New York,which were obtained from the National Weather Records 
Center.45 It became evident that despite the much longer period of record.for Newburgh (at 
least ten years), the valley effects at Indian Point dominated the Wind patterns and therefore, 
the predicted fog and drift patterns obtained from the Newburgh data would not be credible.  
Subsequent calculations on the CMDCT using 400 ft and 125 ft wind speed and direction information 
indicated that the variation of wind speed and direction with height could also have a signifi
cant effect on the predicted fog and drift patterns. Since the-Newburgh data had only surface 
wind speed and direction this was also viewed as'a shortcoming-for this particular case.  

The choice of onsite data causedsome further complications. The onsite meteorological program 
does not record the natural incidence of fog nor does it provide the information on cloud cover 
used by ORFAD in determining atmospheric stability classes. The natural fog incidence was 
resolved by arbitrarily assigning an hour of natural fog whenever the visibility was less than 
one-fourth of a mile. (The applicant defined natural fog as visibility of less than 1/4-mile at 
the 33-ft level.) The stability class was determined by using the temperature difference between 
33 feet and 400 feet and tables from Regulatory Guide 1.23. When utilizing NOAA data,ORFAD 
determines the rate of temperature change with height by using an average.value for each stability 
class. For the calculations presented here the actual temperature change'as measured on the 
met tower was used.

5-8-
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a. The ORFAD Program 

ORFAD is a computer program written at the Oak Ridge National Laboratory (ORNL) to estimate the 
amounts of fog and drift-deposition that could result from operation'of wet cooling towers. The 
program produces reasonable estimates rather than exact values. Elaborate analyses cannot be 
justified for practical applications, since the numerical parameters necessary to a complete 
description of fog and drift phenomena are still but poorly known and inadequate-for a firm 
basis in theory. Of the procedures currently available, empirical relationships are widely 
.accepted as the most reliable and best adapted for analyses using reasonable amounts of computer 
time.  

The primary inputs to the program are the tower dimensions, operating parameters, and hourly 
meteorological data taken onsite.  

The model assumes that the effluent from a wet cooling:tower consists of a plume containing pure 
water vapor and droplets containing salts (primarily NaC.I) in solution initially in the same 
concentration as in the water in the cool'ing tower basin. The density of the water-vapor is 
assumed to have a Gaussian distribution around the centerline of the plume., Computations are 
made for 16 azimuthal sectors corresponding to the points of the compass and for'selected dis
tances downwind of the towers. The surrounding terrain is assumed to have a uniform elevation 
above sea level.' The wind speed is assumed to be independent of altitude, and the horizontal 
transport rate for the effluent is taken to be that-of the mean ambient wind speed. For the 
case in hand, Indian Point Unit No. 2, it was possible to select from the onsite data the wind 
speed and direction most appropriate for the tower height. For the NDCT this was the 400 ft 
wind data and for the CMDCT it was the 125 ft wind data.  

Because of its excess temperature above ambient and its water vapor content, the plume emerging 
from :the top of the cooling tower will be buoyant and will rise, be caught and bent over by the 
wind, and travel for relatively long distances downwind, either as a visible or invisible plume.  
The method of calculating the plume rise consists of determining the flux buoyancy parameters 
from a single cooling tower using the relationships of Briggs, 1. as modified by Hanna 43 to 
represent the effects of latent heat given up by condensing moisture in the plumes. (Although 
this modification is included in the ORFAD program, this study did not take credit for the .  
increased buoyancy effect.) The method of Briggs 44 is then used to account for the additional 
buoyancy forces from the combined plumes of multiple cooling tower installations. (Again, this 
refinement was not utilized in the present analysis.) 

Shear forces along the edges of a plume cause surrounding air to be.drawn into it and the plume 
then expands both horizontally and vertically, with the moisture in the plume being cooled and 
diluted by the entrained ambient air. The concentration of water vapor in the plume can be 
expressed as a function of the mass evaporation rate in the tower, the height of the plume above 
the ground, wind speed, and the plume dimensions. To provide an estimate of the amount of 
fogging (hours per year) that would occur at ground level due to operation of the towers, the 
program first checks the taped data to see if ground fog is naturally occurring: For Indian 
Point Unit No. 2 this is accomplished by selecting the hours for which the visibility was less 
than one fourth of a mile and classifying those hours as having naturally occurring fog. If 
visibility was greater than one-fourth of a mile, the moisture content of the centerline of the 
plume at the groundlevel is calculated and compared to the saturation deficit of the ambient 
air, based on the dewpoint and dry bulb temperature readings. If the amount of water vapor that 
must be added to the ambient air to ca'use saturation is less than the concentration of moisture 
added by the plume, fogging is assumed to occur. Since the tape of meteorological data for 
Indian Point reports the temperatures only to the nearest O.IF 0, however, when the ambient dry 
bulb and wet bulb temperatures arereported as being equal, the saturation deficit is calculated 
to be zero, and any moisture added by the plume, no matter if insignificantly small, under the 
above outlined procedure would be tallied as additional fog (even though none were occurring 
naturally). In the staff's view, this results in more hours of fog being counted than would 
probably actually exist. A further consideration is that since the fogging probability is 
estimated beneath the centerline of the plume, and the plume width normally does not extend over 
the 22.50 of the compass sector, which serves as a basis for reporting the results, the hours of 
fog at each location are multiplied by the fraction that the plume width is ofthe sector width 
at that point.  

Drift particles of finite size will fall toward the ground as well as being swept along by the 
plume, and they will assume a trajectory below the centerline of the plume that is dependent 
upon the particle diameters. The trajectory is very sensitive to the drop size, with the very 
large drops striking the ground close to the towers and the smaller drops being carried to great 
distances. Observed distributions of percent mass versus particle diameter (in 1) are used to



0 
assign drops to classes, or fraction of the total. A separate calculation of the trajectory is 
made for each class, and proper weights are given to each to obtain the total drift deposition.  
at ground level. The procedure used by ORFAD is a modified version of the Hosler et al., 46 

method which divides.drops into three classes: (a) those that do not evaporate,.(b) those that 
evaporate to a saturated solution, and (c) those that evaporate to dryness. The .falling veloc
ity of the evaporating droplet is initially described as a value dependent on the drop diameter, 
and a final uniform value for the velocity after a given fall distance. This distance is thus 
dependent on the initial diameter and the ambient relative humidity. Empirical relationships 
are used to provide the fall velocities of the three regimes mentioned above in various relative 
humidity ranges. The method of calculating drift deposition in the ORFAD program is not based 
on a Gaussian plume but on the notion that all drift particles of a certain original size will 
fall to earth at nearly the same distance. This distance is that at which the total fall of the 
drop just equals the plume rise, and, of course, depends on the original drop size. When the 
relativehumidity is greater than 76%, the drop is assumed to fall at constant velocity; when 
the humidity is less than 76%, an iterative solution is required to determine the diameter of a 
drop falling a given distance. For simplicity, evaporating particles are assumed to strike the 
ground with terminal velocities of saturated or dry droplets, even though they may not have 
fallen far enough to attain their final state.  

The concentration.of solids deposition is expressed as a function of the distance downwind. The 
ORFAD program has been arranged to "smear" the drift concentration calculated directly beneath 
the centerline of the plume.over a 22.50 sector, since the wind direction given for each sector 
can be realistically envisioned as meandering back and forth across the sector.  

b. Staff's Analysis of Drift from a NDCT 
The input parameters for the NDCT calculations are presented in Table 5-2. These are tower 

parameters as reported by the applicant 3 or as derived from the reported information. The 
salinities in the cooling tower basin were obtained from monthly average river flows and salin
ity measured as a function of river flow as shown in.Table 5-3. The drop size distribution used 
as shown in Table5-4 was that measured by F. M. Shofner, et al., for the Hornaing cooling 
tower.4 7 Redundant calculations were made using the applicant's drop size distributions but 
this did not substantially affect the results.  

TABLE 5-2 

INPUT FOR NATURAL DRAFT COOLING TOWER DRIFT AND FOG CALCULATIONS 

Height (meters) .172.00 

Range (F degrees) 25.00 

Water/Air Ratio 1.44 

Inner Radius (meters) 44.80 

Efflux Speed (m/s) 3.80 

Heat Out (megacal/s) 525.00 

Drift Fraction 0.000020 

Latitude- 41.27 

Longitude 73.95 

Elevation (feet) 45.00 

Aerosol Height (meters) 4.00
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TABLE 5-3

MONTHLY VARIATION IN DISSOLVED SOLIDS IN COOLING.TOWER DRIFT AT INDIAN 
POINT UNIT NO: 2 AS USED IN STAFF'S ANALYSIS OF A NATURAL DRAFT COOLING TOWER 

Monthly Average a Salinity at b Dis. Solids in 
Month Flow in River, cfs Indian Point, ppm Drift, ppmc 

Jan. 14,900 270 540 

Feb. 11,300 1,100 2,200 

Mar. 27,500 1.8 3.6 

Apr. 37,500 0.05 0.1 

May. 21,000 23 46 

June 11,000 1;250 2,500 

July 8,000 4,000 8,000 

Aug., .. 6,500 5,000 10,000 

Sept. 7,200 4,500 9,000 

Oct. 9,200 2,400 4,800 

Nov. 14,500 300 600 

Dec. 15,600 200 400 

aER, IP-3, App. I, Fig. 2.  
bER, IP-3, App. I. Fig. B-.  

CBased on concentration factor of 2.  

TABLE 5-4 

DROP SIZE DISTRIBUTION CURRENTLY USED IN STAFF'S ANALYSIS OF 
NATURAL DRAFT COOLING TOWER AT THE INDIAN POINT UNIT NO. 2

25 19 % of mass 

75 u 34 % 

125 .18 % 

175 i 11.8 % 

225 p 7.7 % 

275 .4.6 % 

325k 2.6 % 

375 p 2.3 % 

F. M. Shofner et al., "Measurement and Interpretation of Drift Particle Characteristics" 
in Cooling Tower Environment - 1974, ERDA Symposium Series, CONF-74 0302 pp 427-454, 
March 1974.-
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The results of the staff's calculations for the full year of onsite data and for the critical 6 
months of July, August, September, and October for drift deposition are presented in Figures 5-4 
through 5-8. It is evident that these drift patterns'and levels are dominated by the valley 
effect and the river salinity. It is interesting to note that the highest level for the full 
year is very close to the sum of the highest levels for the four critical months. See-Table 5-1 
for the levels of salt drift deposition. Although these maxima are not all at the same location, 
the dominance of the critical months is definitely established by close comparison of these 
figures. These predictions are in reasonable agreement with those of the applicant in spite of the 
fact that theapplicant's calculations included the influence of the local topography, a 
different drop-size distribution and different salinities. They do differ substantially in all 
but the critical months because the applicant's NDCT calculations did not allow for the reduced 
salinity of the makeup water.  

The results of the staff's calculations for the full year of onsite data for additional hours of 
fogare presented in Figure 5-9. The ORFAD calculation, using a visibility less than one 
fourth of a mile criterion, excluded about 105 hours from consideration for additional hours of 
fog or ice and classified them as naturally occurring periods of restricted visibility. Using 
a slightly different criterion, i.e., visibility less than 1500 ft and relative humidity greater 
than-or equal to 80 percent, the applicant classified 146 hours as naturally occurring fog.  
During the month of October the visibility sensor was inoperative for approximately 295 hours 
out of 712 otherwise analyzable hours. Eleven hours were classified as fog by ORFAD and twelve 
hours by the applicant for the hours when the sensor was in operation. Projecting fog occurrence 
to the unknown hours would add about 8 hours to the reported fog for the month of October and 
bring the yearly total to approximately 110 hours by staff estimate. The additional fogging 
predicted for October was less than one tenth of an hour. Adjusting this figure to account for 
the missing data would still yield an insignificant amount of additional fog. The staff pre
dictions are judged to be extremely conservative estimates of possible tower-induced fog; i.e., 
an-overestimate of the number of hours of induced fog from the NDCT operation. The staff's 
estimate of naturally occurring fog is also judged to be conservative. Allowing the visibility 
criterion to relax from visibility less than one fourth mile to.visibility less than one half 
mile would increase the naturally occurring fog to approximately 180 hours. The conservative 
tower-induced-hours-of-fog estimate (about 20 hours) is thus less than the variation which would 
be caused by relaxing the criterion. In fact the induced fog estimate is less than the difference 
between the applicant's estimate of hours of naturally occurring fog (146 hours) ind the staff's 0 estimate (110 hours).  

The staff's icing calculations for the full year are presented in Figure 5-10. The criteria for 
ice are additional fog and temperatures at or below 32°F. Half of the staff-predicted fog (10 
hours) thus occurs during freezing conditions in the winter. The contribution to icing from 
drift is probably more significant but would be restricted to onsite areas within a few thousand 
feet of the tower.  

The staff's predictions of aerosol salt concentrations in micrograms per cubic meter (pg/m 3) 
are presented in Figure 5-11. These values are signif.icantly lower than any recorded values 
that are known to have caused damage to plants..  

The complete set of calculations on salt drift, salt aerosol concentration and fogging and icing 
for NDCT are presented in Appendix A'to this statement.
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c. Staff's Analysis of Drift from MDCT's 6 
The input-parameters for the CMDCT calculations are presented in Table 5-5.  

TABLE 5-5 

INPUT FOR CIRCULAR MECHANICAL DRAFT COOLING TOWER DRIFT AND FOG CALCULATIONS 

Height (meters) 21.00 

Range (F degrees) 25.00 

Water/Air Ratio 1.41 

Inner Radius (meters) 18.03* 

Efflux Speed (m/s) 11.90 

Heat Out (megacal/s) 262.50** 

Drift Fraction 0.000020 

Latitude 41.27 

Longitude 73.95 

Elevation (feet) 45.00 

Aerosol Height (meters) 4.00 

Effective radius for thirteen fans, each with a 10-m diameter.  

Heat for one tower, total heat = 525 megacal/sec.  

Detailed information was not obtained from the applicant; these parameters represent the-best 
information available to the staff. The basic assumption is two cooling towers with thirteen 
fans each. For calculational purposes a single tower with twice the salt concentration (as 
presented in Table 5-3) in the basin was used. Since the circular towers can be located with a 
one-radius separation from each other it was assumed that a single tower located midway between 
the two with a doubled salt concentration would adequately represent the drift source character
istics and that the conservative relative humidity threshold for fogging would give a small but 
acceptable error in the calculation of additional hours of fog. The tower radius was assigned 
by equating the area for a single aperture to that of the total exit area of thirteen fan cyl
inders. The drop size distribution used is shown in Table 5-6.  

TABLE 5-6 

DROP SIZE DISTRIBUTION CURRENTLY USED IN THE STAFF's ANALYSES 
OF CIRCULAR MECHANICAL DRAFT COOLING TOWERSa,b 

0 60p 50 % of mass 

60 125 u 22 % 

125 180 5 % 

180 225k 4 % 

225 325k 8 % 

325 425k 6 % 

425 525k 5 % 

aperformance Data for CCW Cooling Towers, ER Table 3.4.0-2, Perkins Nuclear Station 

Environmental Report, Amendment 2, January 1975, Docket Nos. STN 50-488/489/490.  
bAs provided by the Marley Company.  
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The results of the staff's calculations for the full year of onsite data and the the critical 
months of, July, August, September and October for drift deposition are presented in Figures:5-12 
through 5-16. The.lower wind speeds at the 125-ft level are responsible for concentration of 
the isopleths. around the towers. The calculations'using 400 ft wind data demonstrated greater 
dispersal of the deposited. salts.. The.pattern of deposition is again dominated by valley effects.  
The comparison of peak values for the year with the sum of the peak values for the four critical 
months again demonstrates the dominance'of the four critical months in determining the annual 
drift deposition as shown-in Table 5-7. The patterns and levels are in substantial agreement 
with those which the applicant predicted for conventional mechanical draft cooling towers 
although the onsite'levels are higher and the offsite levels lower.  

The results of the staff's calculations for the full year of onsite data for additional ,hours of 
fog and ice are presented in Figures 5-17 and 5-18. 'The ,maximum predicted is approximately 26_ 
hours of additional fog to'the south and southwest of thetower. This'again falls within the 
differences between staff's and. applicant's classifications of naturally occurring hours of fog 
but is greater than hours of NDCT-induced fog.. The applicant,'s maximum predicted fogging for 
MDCT towers was approximately 80 hours, of additional fog. The circular towers achieve the 
reduced fogging through a more buoyant plume which is achieved by clustering the fan cylinders.  
Hours of additional plume-induced icing are increased because the plume o-is closer to the ground 
than for NDCT, in spite of the increased buoyancy due to clustering. Drift-induced icing near 
the towers would be more severe for the CMDCT than for the NDCTdue to the lower height of the 
tower.  

The staff's predictions of average aerosol salt concentrations, in. hg/m 3 for the full year of 
onsite data are presented in Figure 5-19. These values are significantly ..lower than any recorded 
values that are known to have caused damage to plants.  

The complete set of, calculations for the CMDCT are presented in Appendix A to this Statement., 

5.1.3.4 Effects of Cooling Tower Drift on Exposed Surfaces 

Deleterious' effects may result from the saline drift from the cooling tower alternative on 
onsite electrical equipment and structures by inceasing corrosion attack on exposed surfaces.  
The rate of corrosion is dependent on the types of structural materials and the amount'of salt 
accumulated on their surfaces. The amount of salt deposition from each cooling tower alternative 
was discussed in Section 5.1.3. In addition, the distance from the source, the wind speed and 
direction', the time the droplets remain upon the.surface, the relative humidity and the amount 
of precipitation also influence the rate of corrosion of exposed surfaces. The information 
available about the adverse effect of .salt drift upon structures is based upon experimental data 
and experience.54 The AEC report prepared by Westinghouse discusses such experience with 
existing saltwater cooling towers.  

The corrosion rate caused by natural sea drift falls off rapidly with increasing distance from 
the sea.' Studies70 show that in coastal areas, the corrosion rates of iron, stainless steel and 
aluminum decrease by factors of 10, 3 and 21, respectively, as the distance increases from-about 
25 m (80 ft) to about 250 m (800 ft) inland. High precipitation rates tend to wash off the salt 
and thus reduce the corrosion rate, bu't high humidity and fog keep the surface wet and enhance 
corrosion. Structures in warm areas, with long periods of exposure to. sunshine,experience less 
corrosion due to the fast evaporation of the droplets., 

In the case of saltwater cooling towers, the incremental adverse effects.of-salt deposition at 
distances greater than about 0.5 km (0.3 miles)' downwind are expected to be insignificant. Some 
adverse effects are expected only in the immediate proximity of the tower and within the bound
aries of the plant. These effects are due to localized phenomena, e.'g.., blowout in the case of 
counterflow towers and the wake effects. Blowout consists of'-a spray of droplets removed from 
the water falling into the tower basin, and is carried out by air movement in the lower portion 
of the tower. Hence, metal structures, high-voltage power lines and buildings must be protected 
by suitable coatings, as reported by saltwater cooling tower users.. Metal, concrete, wood, 
painted and asphalt surfaces in the vicinity of the coolilng tower should be properly protected 
to avoid saline damage. Also, parking lots should not be placed at short distances downwind of 
the tower. "
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MAXIMUM CUMULATIVE

TABLE 5-7 

DRIFT DEPOSITION FOR CIRCULAR MECHANICAL DRAFT COOLING TOWERS

Distance (miles)

Maximum 

Kg/Ha

21 

1.6 

.084 

.12 

.18 

1.1 

.00039 

.000028 

.014 

1.2 

2.9 

7.6 

6.4

at One Mile 

1b/acre

19 

1.4 

.075 

.11 

.16 

1.0 

.00035 

.000025 

.013 

1.1 

2.6 

6.8 

5.7

Maximum at Two and 
One-Half Miles 

Kg/Ha lb/acre

4.0 

.38 

.017 

.014 

.032 

.14 

.00011 

.0000056 

.'0020 

.19 

.53 

1.5 

1.1

3.6 

.33 

.015 

.013 

.028 

.13 

.00010 

.0000050 

".0018 

.17 

.48 

1.3 

1.0

Maximum

Ib/acrePeriod

Year 

Oct.  

Nov.  

Dec.  

Jan.  

Feb.  

March 

Apri l 

May 

June 

July 

Aug.  

Sept.

Kg/Ha

190 

8.7 

.31 

.67 

1.0 

2.5 

.0036 

.00012 

.086 

8.4 

23 

82 

54

170 

7.7 

.28 

.60 

.90 

2.2 

.0032 

.00011 

.077 

7.5 

21 

73 

48
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5.2 TERRESTRIAL IMPACTS AND LAND EFFECTS 

5.2.1- Effects of Excavation, Grading and Construction on the.Local Plant Communities and Wildlife 

Construction of cooling towers at the Indian Point site requires grading and excavation for tower support structures and piping. The nature of the limestone substrate would require a certain amount of blasting. Portions of the area proposed for tower siting are presently wooded and located in the forested park area north of Unit No.. 2. A roadway is presently close to where the cooling tower would be located and would be used during construction. Some additional clearing would be required for siting and construction access. Areas-to-be cleared consist primarily of well-developed mixed oak and eastern hemlock stands. These areas contain wildlife, including squirrels, chipmunks, various types of woodland birds common to deciduous forests of the eastern United States (e.g., red-eyed'vireo, redstart, eastern wood peewee) that have become accustomed to the nearby long-term construction activities at the site.  

The slight reduction of local plant communities due to cooling tower construction will not cause unacceptable damage to wildlife populations because there are adequate areas of similar habitat to be found in the surrounding areas including the large, county-owned, Blue Mountain Reservation area, approximately one mile east of the site.  

5.2.2 Effects of Drift on Surrounding-Plant Communities and Wildlife from CCC System Operation 

5.2.2.1 Botanical Effects of Drift 

The botanical consequences of saline deposition depend on the amounts deposited and on the Idistribution of salt-tolerant and intolerant plant species. It is accepted by both the applicant and staff that salt deposition from'drift in the amounts expected at Indian Point will not create saline soils and that botanical damage because of soil contamination is unlikely. The only significant pathway for potential botanical injury is by direct foliar interception of 
drift particles from the atmosphere.  

The difference between the two pathways is important since, if soil contamination were important, it could lead to a chronically deteriorating biota over the life of the-plant while foliar contamination could result in a series of damaging episodes which were largely independent of one another. In many such cases, foliar recovery could take place between episodes. The situation would not be a progressively deteriorating one unless the-damaging episodes were repeated in sufficiently rapid succession to prevent foliar recovery in the intervals..  

Damaging episodes could occur during periods of high relative humidity, high river salinity and extended drought periods. These conditions might be fulfilled simultaneously during late summer and early autumn months. The frequency of rainfall is important because rain -washes salt from leaves preventing foliar injury.  

The applicant has evaluated the salt tolerance of a variety of plant species which occur in the vicinity of the Indian Point Station. Results of screening indicate that only three species are sufficiently intolerant of foliar salt deposition to be considered potentially endangered from cooling tower saline drift. These species are white ash, flowering dogwood, and Eastern hemlock.  Hemlock appears to be the most sensitive of the species tested.  

The criterion of damage used by the applicant to judge salt tolerance was the appearance of leaf lesions, marginal necrosis in leaves of broad leaf plants or needle yellowing and loss in hemlock and other conifers. The appearance of such symptoms does not imply that the affected plant will necessarily die but only that an observable effect has been produced. Death of affected vegetation becomes likely if repeated complete or partial. defoliation takes place in rapid succession.  Two or more episodes of complete defoliation in any one year would likely result in death of susceptible plants but this is unlikely to occur. A single episode of extended rainless periods occurring during the months of high salinity could result in "brownout" and partial defoliation of the susceptible species. (The applicant has suggested 14 days without rain as a reasonably possible period.) Such an event occurring in late summer or early autumn would be aesthetically objectionable; however, it is likely that production of new leaves would be normal the following spring since drift deposition will be minimal at this time.  

The staff has conducted a survey of sensitive tree species in the areas of Verplanck and Buchanan 
which are most likely to receive the largest saline deposits from either natural draft or mech-6 anical draft towers. Results of the survey which covered 87 homes are shown in Table 5-8.

5-28



TABLE 5-8 

SUMMARY OF STATISTICS ON SALT-SENSITIVE VEGETATION 
IN THE TOWNS OF BUCHANAN AND VERPLANCK, NEW YORK 

Total properties observed 87 

Total properties having at least 1 individual 
of the salt sensitive tree species 39 

Percentage 44.8% 

Number of lots having dogwood 27 
Percentage 

31.0% 

Number of dogwood on 87 lots 53 
Average/lot 0.61 

Number of lots having hemlock 18 
Percentage 2.  

2-0. 6% 

Number of hemlock on 87 lots 
Average/lot 45 

Number of lots having ash 4 Percentage 
4.6% 

Number of ash on 87 lots 
Average/lot 4 

0.046 

Number of lots having both dogwood and hemlock 7 Percentage 
8.0% 

Number of lots having at least one tree 81 
Percentage 93.1% 

Number of trees on 87 lots 
Average/lot (all lots)- 480 

5.5 Average/lot (with trees) 5.9 

Percent of total trees; dogwood 11,0% 
Percent-of total-trees; hemlock 9.4% Percent of total trees; dogwood and hemlock 20.4% 

Number of lots having hemlock hedges (row plantings of 
hemlock consisting of many individuals trained in the shape of a hedge rather than the typical open grown shape) 2 

Percentage 
2.3%
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0 
More than 44% of the properties surveyed have at least one of the salt sensitive species.  

Dogwood and hemlock are the most prominent While ash occurred in only four lots in the survey.  

Dogwood constitutes 11.0% of the total number of ornamental trees in the Verplanck and Buchanan 

areas and hemlock constitutes 9.4%.  

The staff survey which was performed on August 25, 1975 found that some vegetation in the area 

including hemlock and dogwood showed signs of foliar necrosis resembling "salt burn" in the 

absence of any cooling tower drift. Damaged trees were scattered at infrequent intervals through

out the survey area. Cause of the damage is unknown. Preoperational surveys would be required 

prior to cooling towers being constructed in order to separate pre-existing damaged trees from 

drift-related damaged trees after operation with the cooling tower began. A vegetation survey 

was conducted by the applicant in the summer of 1973. (See Appendix D to the ER-CCC, IP-2.) 

5.2.2.2 Applicant's Estimates of Damage Thresholds 

As described in Appendix E of the applicant's ER-CCC, IP-2, the Boyce Thompson Institute under 

contract to the applicant has estimated threshold rates of saline deposit which will cause 

foliar lesions or other observable foliar symptoms on a variety of plants grown in the environs 

of Indian Point. Studies were conducted in closed chambers using seedlings of various species.  

Saline aerosol was sprayed into the chambers which contained plants and the aerosol was exhausted 

continuously for treatment periods of 4-6 hours per experiment. Salt deposition inside the 

chambers was measured with collecting plates covered with parafilm which were placed near the 

bottom of the chambers. After an experimental run, the parafilm was removed and rinsed and the 

total chlorine deposited was determined by chemical analysis. Results were expressed in units 

of pg/cm 2. It was assumed that leaves intercepted the same amount of deposit as the collectors.  

The chamber experiments served to establish the rank order of salt sensitivity of plant species 
and provided estimates of the amounts of salt required to produce visible foliar damage. It was 
established that foliar damage was a function of ambient relative humidity both during the time 
of exposure and afterward. About twice the damage for the same amount of salt is caused when 
humidities above 90% exist as compared with the situation when humidities in the range 50-90% 
prevail.  

The experiments served as the basis for estimating thresholds of salt damage in the field around 

cooling towers although the experimental conditions differ in some important ways from field 

conditions. Within the experimental chambers, for instance, the background aerosol content of 
the air approached or exceeded 1500 pg/m

3 of salt while in the field it is expected from staff 
modelling that aerosol concentrations on the order of 0.1 to 0.4 pg/m 3 would prevail in the 
vicinity of natural draft cooling towers and concentrations of 0.5 to 2.1 hg/m 3 would be found 
in the vicinity of mechanical draft towers. During the chamber experiments, the amounts of salt 
actually deposited on surfaces was within the range expected in the field. It is a commonly 
encountered difficulty with chamber experiments that chamber conditions often cannot be simul
taneously adjusted to resemble field conditions.  

Another difference between the chamber experiments and expected field conditions was that the 
experiments were carried out utilizing acute doses of salt which Were delivered over 4-6 hour 
intervals to approximate field conditions where continuous but smaller dose rates are expected.  

Based on the chamber experiments, the applicant has estimated that the threshold of salt damage 
to hemlock foliage is in the range of 40-100 Kg/Km

2 (0.36-0.89 lbs/acre) and 100-600 Kg/Km 2 

(0.89-5.3 lbs/acre) for dogwood and ash. These estimates require the assumptions that: (1) 

high background concentration of non-deposited aerosol which prevailed in the chambers has no 

effect in causing visible foliar damage; and (2) the dose rate of salt to leaves is insignifi
cant in comparison to the total dose as a factor in producing visible damage to leaves.  

Failure of either or both assumptions would lead to the conclusion that the actual field thresh

old level of salt damage to vegetation is higher than determined in the chamber experiments.  
Thus, the applicant's estimates of damage thresholds are highly conservative and revision or 

refinement of the estimates would in all probability lead to higher threshold values.  

Neither the applicant nor the staff has tested the validity of the assumptions and, therefore, 
the question remains open. Evidence provided by Cassidy 48 suggests the strong possibility that 
aerosol salt particles enter plants through stomata (small pores in the leaf which function in 
gas and water exchange). Thus, it is possible that plants may be contaminated not only by 

gravitational deposition of particles on leaf surfaces but also by entry of particles into 
stomata. In view of these findings, the possibility exists that the plants were contaminated by 

two pathways instead of one in the chamber experiments and that the true salt dose to the plants 

was higher than the nominal dose. While the magnitude of added dose due to Stomatal entry 
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cannot be estimated from the existing experiments, it is evident that the high aerosol concen
trations cannot be discounted. It, therefore, seems likely that the threshold dose for damage 
to foliage has been underestimated. Other reports indicate that vegetational damage occurs in 
the range of aerosol concentrations from 10 pg/m 3 to 100 Ag/m 3 of salt. 50-52,54 

The relative effect of dose rates as opposed to total dose has not been resolved in the technical 
literature. Plants, however, are known to have the capability for translocation of ions taken 
up by foliar absorption and in some cases even to excretions of excess ions from the roots.  
This suggests that a given amount of salt applied slowly over a period of a month could have 
lesser effects than the same amount applied instantaneously since the instantaneous (or short 
term) dose would not permit time for plant translocation or excretion mechanisms to operate 
before visible damage emerged.  

5.2.2.3 Estimate of Botanical Injury from a NDCT 

a. Applicant analysis 

The applicant has'prepared a map of potential botanical injury due to NDCT drift based on thresh
old rates measured in the Boyce Thompson experiments (Figure 6.9 in the applicant's ER-CCC, IP-2 
reproduced in this'statement as Figure 5-20). Threshold contours on the maps closely follow the 
100 and 200 Kg/Km2 drift contours from the computer model. It-was indicated by the applicant, 
however, that threshold values were selected from experimental results which were obtained at a 
humidity which would maximize injury (85%). This is probably unnecessarily conservative since 
most ambient humidities fall in the range of 50% to 90% where salt effects are at least a factor 
of two less than the maximum.  

b. Staff analysis 

.Allowing for a factor of two as an overestimate of potential 'damage, the drift contours of 
damage compress to include only-the area enclosed by the 200 Kg/Km

2 (1.8 lbs/acre) contour of 
Figure 5-1. Considering further the low probability having 14 rainless days, the ability of 
vegetation to survive foliar injury and partial defoliation, and the probable conservative 
thresholds established by the chamber experiments, the staff believes it is likely that no 
permanent damage to vegetation will occur due to saline drift from a natural draft cooling 
tower. Symptoms of foliar salt burn could occur occasionally within the 200 Kg/Km

2 contour in 
some years., 

The staff has modelled the Unit No. 2 drift field for NDCTs using the ORFAD model. Results are 
similar to the applicant's with respect to distribution and deposition rates of salt. See 
Figures 5-4 through 578. The agreement between the models is adequate for the environmental 
assessment. The staff model also shows that the salt deposition levels do not exceed reasonable 
threshold levels for damage'to vegetation offsite except in very localized areas. The staff 
model confirms the conclusions based on the applicant's model that no permanent damage to vege
tation will occur with operation of a NDCT.  

5.Z.2.4 E'stimate of Botanical Injury from MDCT 

Potential botanical injury from linear MDCT and wet/dry MDCT 'is more likely than for a NDCT 
because the drift particles fall closer to the towers at higher rates of deposition than is the 
case for a NDCT. There is no difference in the staff estimates of risk from MDCT's and WDMDCT's 
since the latter are most likely to be operated in wet mode during the critical months (late 
summer-early fall). When wet/dry MDCT's are operated in all dry or partially dry modes, salt 
drift 'is reduced; however, this will occur primarily during periods of plant dormancy and low 
river salinities.  

a. Applicant analysis 

The applicant's prediction of potential botanical injury takes in a large area of Peekskill, 
Buchanan and Verplanck. '(Figure 5-21). It also includes substantial areas of park land on the 
west side of the Hudson River. In the applicant's assessment the area of potential damage is 
enclosed by the 100 Kg/Km2 (1 lb/acre) contour (Figure 5-2).
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Figure 5-21 
AREA OF POTENTIAL BOTANICAL INJURY FROM 
MECHANICAL DRAFT COOLING TOWERS IN THE 
EVENT OF 14 CONSECUTIVE RAINLESS DAYS.
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b. Staff analysis 

The threshold chosen appears unnecessarily conservative in the staff's view. The staff believes 
that thresholds for the appearance of foliar symptoms will occur at levels of salt deposition 
from 2 to 10 times higher than the 1 lb/acre level for reasons stated in the analysis of botanical 
injury.  

The prediction of actual damage cannot be made with great precision but the staff believes that 
if foliar symptoms occur, they will be found within the area enclosed by the 200 Kg/Km

2 contour.  
This does not imply that the vegetation of the entire enclosed area will be affected but only 
that symptoms are more likely within the area than outside of it.  

The drift contours greater than 200 Kg/Km2 tend to cluster parallel to the east bank of the 
Hudson River because of the prevailing winds in the river valley. Any foliar symptoms which 
might occur will most likely be confined to land areas close to the river and extending perhaps 
1 mile above and 1 mile below the location of the towers.  

The vegetation at risk within this area is primarily flowering dogwood and hemlock. The land 
use within this area consists of single family residences, and manufafturing plants interspersed 
with scattered wood lots with forest to the west. In the staff survey of vegetation in the 
potentially affected areas it was found that approximately 11% of the ornamental trees were 
dogwood and 9% were hemlock. White ash was a minor component of the vegetation. There were 
about 550 ornamental trees per 100 homesteads in this area but only the dogwood and hemlock are 
at risk from drift. Thus there are about 60 individual dogwood trees and 52 hemlocks per 100 
households in the area of potential damage. Cost of replacement of a single tree 4 inches in 
diameter and 20 feet-tall was found to be about $300. The total replacement value of the trees 
at risk would therefore be $18,000 for dogwood and $15,600 for hemlock per 100 households in the 
drift area.  

The replacement cost would be incurred only if all of the sensitive trees in the affected area 
actually died. This is unlikely in expected weather conditions. The applicant has indicated, 
and the staff concurs, that damage symptoms (leaf scorch, or needle yellowing in hemlock) would 0 
most likely be observed during periods of extended drought (14 or more rainless days in the 
applicant's analysis during August or September. These symptoms in themselves do not signal the 
imminent death of the tree, however. Most species of trees have substantial ability to recover 
from damaging episodes and the staff expects that most trees will put forth new normal leaves in 
the spring following such an episode.  

Death of trees will occur if repeated severe damage or defoliation takes place in a' single 
season or if severe drought persists for several seasons. Two 14-day rainless episodes in one 
year or a single month long episode carries with it the significant probability of death for 
some trees. Long term weather records for the Vicinity of Indian Point indicate that a single 
14-day rainless period has a probability of occurrence of 0.4 in any one year and that the 
longest rainless period on record is 27 days., (ER-CCC, Supp. Vol. 1, IP-2, p. 30.) 

The staff concludes that during years of normal weather no significant effects of drift from 
mechanical draft cooling towers will be observed. During years which have extended rainless 
periods (2 weeks in duration) such as during August or September symptoms of damage could be 
found on dogwoods and hemlocks within the 200 Kg/Km 2 contour. This would appear to an observer 
as scattered "brownout" of the affected species. Recovery of most trees would be observed the 
following spring. On a much less frequent schedule, periods of long extended drought or suc
cessive years of drought or insect or disease interactions could result in the death of some 
trees. This could happen on the order of once or twice at most during the remaining life of the 
plant if linear MDCTs of either the wet or wet/dry design were selected (ER-CCC, Supp. Vol. 1, 
IP-2, p. 30).  

The staff, therefore, does notexpect wholesale destruction of vegetation or denuding of the 
environment in the vicinity of MDCT. The situation is likely to be much more subtle with 
occasional brownouts and infrequent death of a few trees taking place. Replacement of affected 
trees is both technically and monetarily feasible since the number of trees involved is rela
tively small.  

The risk of serious damage to vegetation from drift emitted from MDCT is finite but confined to 
the immediate area of the towers. Damage to hemlocks, dogwoods and other species onsite could 
occur. The level of risk on an annual basis to offsite vegetation is small although death of 0 
some trees could occur in infrequent episodes. Potential drift effects would therefore not 
prohibit the utilization of MDCTs at the Indian Point site if there were adequate provision for 
monitoring of drift and vegetation and for restoration of damage that actually occurs.
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Tie risk of offsite vegetation damage from these towers is nevertheless greater than would be 
incurred with a NDCT. In the interest of preventing damage to vegetation as opposed to the 

possible necessity of carrying out small restorative actions the staff concludes that NDCTs are 

preferable to wet or wef/dry MDCT on the Indian Point-site' with respect to the single factor of 

vegetative injury from drift.  

5.2.2.5 Estimate of Botanical Injury from Fan-Assisted Natural Draft (FANDCT) 
and Circular Mechanical Draft (CMDCTJ Towers 

The staff feels that the assessment of a.NDCT and MDCT's effectively envelopes the effects of 

drift which might be expected from FANDCT's and CMDCT's. No drift effects from the latter 

towers are expected to fall outside the upper and lower bounds of risk estimates for the former' 

types.  

FANDCT's would be similar in impact to a NCDT because release of drift particles and plume would 

take place at sufficiently high altitude (250 to 300 feet or more) to permit some evaporation of 

drift particles and strong dispersion before particles reach the ground. The principal dif

ference in performance is that drift from a FANDCT would be expected to fall somewhat closer to 

the tower at a somewhat higher deposition rate than for a NDCT. It is doubtful that any area 

would receive even as much as a factor of two increase of drift in comparison to a NDCT.  

Considering the conservatism used by the applicant in assessing biological effects, the staff 

believes that the somewhat increased'localized drift levels associated with a FANDCT would not 

be important. A FANDCT like-the NDCT would be essentially without biological consequences and 

would be almost as acceptable for the Indian Point site as the NDCT.  

Impacts of circular mechanical draft towers would be similar to but possibly somewhat less than 

ordinary MDCT's because of somewhat greater plume buoyancy with CMDCT's.  

The staff has performed a detailed analysis of drift deposition for CMDCT using the computer 

program ORFAD. The analysis was based on the assumption that two CMDCTs of 13 fans each would 

be used for Unit No. 2. Results for July through October which are the critical months of 

interest and overall annual deposition patterns are given in Figures 5-12 through 5-16. The 

predicted patterns of deposition are similar to those obtained by the applicant in its assess

ment of MDCT's. Most of the saline drift will be deposited either in the river or along its 

east bank for a short distance inland.  

Rates of salt deposition may exceed 91 Kg/Ha (81 lbs/acre) on site in August which is the month 

with the largest salt deposition. This exceeds the threshold for potential visible damage to 

most onsite species. Deposition diminishes to 22 Kg/Ha (20 lbs/acre) in less than 1/2-mile from 

the tower and falls off rapidly thereafter (Figure 5-14). Offsite damage to vegetation would 

most likely occur in the northeast-southwest corridor shown by the isopleths but is unlikely 

elsewhere. The area at'risk is about 1 mile up and down the river from the towers and extends 

less than 1/2-mile inland from the river.  

The staff concludes that the risk of environmental damage from CMDCT's is 'similar to that for 

MDCT's on the Indian Point site. During years of normal precipitation, the staff expects 

limdited damage to offsite vegetation. If prolonged drought occurred during the critical months, 

lasting on the order of two weeks, symptoms of "salt scorch" or "brownout" might'appear on 

dogwood and hemlock needles may yellow and fall. Recovery would in most cases be expected the 

following spring. If extremely protracted drought or several successive years'of drought took 

place, death of some trees could be expected.' 

The results from the staff model for CMDCT's show that the area of risk is similar to that for 

MDCT's. The number of trees within the area amounts to about 60 dogwoods and 52 hemlocks per 

100 households. As with MDCT's there is essentially no risk of wholesale destruction of offsite 

vegetation or denudation of even small portions of the offsite environmeft if CMDCT's 
are 

selected. Substantial replacement of onsite vegetation with more salt-tolerant species could be 

expected.  

Considering that there are relatively few offsite trees actually at risk, that available 
esti

mates of damage thresholds for saline deposits probably are conservative and that 
restoration at 

low cost is feasible, the staff concludes that the possibility of damage to offsite 
vegetation 

would not in itself prohibit the selection of CMDCT's for Indian PointUnit No. 2. Because some 

risk exists, however, the staff would require a thorough monitoring program and provisions 
by 

the applicant for restoration of irreversible damage to vegetation if CMDCT's were selected.

5-35



5.2.2.6 Effects of Drift Aerosols on Human Populations 

Release of aerosols on local populations have-been predicted by the staff to obtain maximum monthly values (August) for CMDCT Of 1.9 .g/m3 and 0.4 pg/Mr3 for NDCT. The highest offsite annual values for CMDCTand NDCT were calculated by the staff to be 0.4 Vg/m 3 and 0.08 pg/m 3 , respectively. This aerosol consists predominately of NaCl. Dautrebande and Capps report that NaCl aerosols by themselves appear to be competely devoid of irritant action on mammalian respiratory systems. NaCl aerosols can interact synergistically with SO2 and other similarly irritating substances to enhance the effects of these irritating substances. The action of NaCl with this substance is nonspecific and other inert particulates have-been found to have the same 
action.5s, 

.  

The staff calculates the NaCl represents 1.6% of the total s'ettleable particulate at the site prior to the cooling tower operation (CCC-ER, IP-2, Appendix A, Table 14.2). Operation would increase NaCl by 0.4 11g/m3 in the air for the highest monthly value. CMDCT operation is predicted to increase NaCl by 1.9 1g/m3 for.a similar period. Thi-s will result in a maximum increase of the total settleable aerosol particulate of 4.6%. The staff concludes that this is a minor increase in the total particulate inventory in the atmosphere. Considering that the action of NaCl is nonspecific-in respiratory irritations, no increases in human respiratory irritations 
are expected.  

The average offsite incremental relative humidity (RH) due to.NDCT was found to be about 0.01% (in %RH above ambient RH) (CCC-ER, Appendix B, Section 2.3). The ambient RH -for the site sharply fluctuates on a daily and monthly basis.' Often the changes range from 50-90% (RH)., The staff concludes that the contributions of moisture from any type of cooling tower operation will be insignificant in comparison to the daily fluctuations in the local moisture regime.  

5.2.2.7 Summary of Drift Effects of Cooling Towers 

The staff has assessed five cooling tower designs as possible alternatives *to once-through 
cooling for Indian Point Unit No. 2 with respect to the possible damage to vegetation. These.  include natural draft, fan-assisted natural draft, circular mechanical draft, linear mechanical draft, and wet-dry mechanical draft cooling towers. Major conclusions of the assessment are the 
following: 

(1) None of the five cooling tower options incur the risk of wholesale destruction of offsite 
vegetation or denudation of the environment.  

(2) None of the five cooling tower options will produce progressive long term deterioration of 
vegetation due to cumulative salinization of soils.  

(3) If any damage to offsite vegetation occurs, it is likely to be episodic and noncumulative.  

(4) The critical months for risk of vegetative damage are July, August, September and October of each year because of the possible simultaneous occurrence of factors necessary for damage. 'These factors are: (a) high'river salinities, (b) fully developed, actively metabolizing vegetation, and (c) possibility of extended drought..  

(5) Visible damage-.to offsite vegetation-is expected to be slight or nonexistent for any of the five cooling tower options during years of normal frequency and amounts of rainfall. In years of moderate late summer drought, leaf scorch might be observed for any of the mechanical draft options. Such damage would be reversible and spring recovery would be-expected.  Death of dogwoods, and, hemlocks and possibly other species could occur in the offsite vicinity of both linear and circular mechanical draft towers in years of prolonged drought or if 
severe drought occurred in successive years.  

(6) 'The total number of trees at risk is relatively small and replanting of trees after a severe damaging episode would be both technically and financially possible.  

(7) Although.none of the cooling tower options carry the risk of catastrophic offsite damage, there are-differences in damage.potential among them. The staff ranks the options as follows in order of the.least to greatest risk of foliar damage from drift:..



(a) Natural draft 

(b) Fan-assisted natural draft 

(c) Circular mechanical draft' 

(d) Mechanical draft and wet/dry mechanical draft.  

Units Nos. 2 and 3 Considered Together 

The effect of cooling towers for both Units Nos. 2 and 3 can be reasonably approximated by.  
simply doubling the drift levels calculated for Unit No. 2 alone. The consequences of drift 
from both units would be to increase the environmental area at risk and to increase the fre
quency of the appearance of foliar symptoms.  

With two towersof similar design, the drift contours of Figures 5-1 and 5-2 and 5-3 would be 
assumed double their indicated values. Most of the land enclosed by these contours, however, is 
within the range of uncertainty in the prediction of damage thresholds. The drift contours 
should, therefore, be interpreted in a manner somewhat equivalent to a statistical confidence 
interval. Any damage which might occur would most likely be found, within the bounds of the 
contour. It is not valid to suggest that damage, however, will occur on the entire area of the 
contour.  

Most of the staff assessments for the Unit No. 2 case would remain valid for both Units Nos. 2 
and 3 with the exceptions noted. Even with both units,no catastrophic offsite damage is expec
ted with any of the alternatives. The staff ranking of the alternativeidesigns with respect to 
potential damage to vegetation remains the'same. Natural draft towers for both units would have 
.the least.risk of biological damage and linear wet or wet-dry mechanical draft towers would have 
the'greatest risk of damage.  

The staff, therefore, concludes that from the. standpoint, of potential damage from saline drift, 
natural draft towers for both units-would have the least biological effect and would, therefore, 
be the preferred choice. Fan-assisted natural draft towers for both units would have only .  
slightly greater risks and would, therefore, be nearly as acceptable as4*NDCT's with regard to 
the single factor of drift.  

Circular or linear mechanical draft towers would create a zone of risk extending one to two 
miles above and below the* location of the cooling towers along the river and extending inland 
to cover most of Verplanck, the western half of Buchanan and most of Peekskill. Some risk of 
vegetative damage would also exist on the western bank of the river.  

The risk is not of catastrophic dimensions; nevertheless, late summer browning of some leaves 
and occasional death of plants is possible within the zones specified. In zones of highest 
deposition along the'river, damage could include other species as 'well as dogwood and hemlock.; 
Circular mechanical draft towers could have somewhat less severe consequences than linear 
towers. Localized episodi'c damage and death of sensitive plants could be expected within the 
zone of risk with CMDCTs. The level:of risk to vegetation is not sufficient in the staff's view 
to rule out the use of any of the mechanical draft designs for both Units at.Indian Point 
although the use of NDCT's would give the greatest assurance of freedom from injury to vege
tation.  

5.2.2.8 Summary of Aerosol Effects of Cooling Towers 

The natural ambient aerosol salt back round for the eleven-month sampling period at the ,Indian 
Point site ranged from 0 to 6.15 vg/m and averaged approximately 1.0 pg/m 3. The staff agrees 
with the applicant's evaluation that the predicted aerosol salt concentrations for NDCT repre
sent a'very conservative assessment of saline aerosol values (ER-CCC, IP-2, p. 6-15). The 
applicant's model estimates that the highest annual aerosol concentration for NDCT will be 
5.6 hg/m 3, about 1.24 miles southeast of the towers. The staff estimated highest monthly-values 
for NDCT and CMDCT of 0.38 pg/m 3 and 1.9 pg/m 3, respectively. The average annual values are 
significantly lower as shown in Figures 5-11 and 5-19. Estimations for linear mechanical draft 
towers are believed to be somewhat higher thah values predicted for CMDCT. If a two-fold dif
ference is assumed, the highest monthly aerosol concentration for linear mechanical draft would 
be less than 5 pg/m 3. The fan-assisted natural draft and wet-dry mechanical draft options were 
assumed to produce aerosol salt concentrations within the range of natural draft and linear 
mechanical draft towers. Aerosol salt values for all types of cooling towers appear to peak 
over a period of time during the summer, and early fall.
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It has been reported that the minimum monthly long-term average level of airborne salt needed to 
affect the distribution and growth of plants is approximately 10 pg/m 3.56-60 Based upon the 
applicant's and staff's predicted aerosol values, salt damage to biota from operation of any type 
of cooling system would not appear to be a problem. However, it is apparent that predictions 
based upon salt deposition methods do indicate a potential for damage to certain types of flora 
under certain conditions as discussed in the preceding section.  

5.2.3 Effects of Excess Moisture on the Biota 

5.2.3.1 Induced Fog 

The staff estimates that the NDCT may add a maximum annual average of about 20 hours of 
ground fog (Figure 5-9) directly north of the towers in an area primarily over the Hudson River.  
This value is considered to be an overestimate of what could be reasonably expected (Section 
5.1.3.3). The linear MDCT's are predicted by the applicant to increase the annual fog occurrence 
by 82.hours (Section 5.1.2.2). The CMDCT's are predicted to add similar amounts"of ground fog as 
those predicted for the staff's NDCT estimates (Figure 5-17). The staff estimates that wet/dry 
MDCT would add the least amount of additional hours of fog of all options considered. The FANDCT's 
were assumed to have additional fog occurrence values similar to a NDCT and CMDCT's. The appli
cant states that the natural fog occurrences at the Indian Point site are less than 2 percent 
annually (ER-CCC, IP-2, p. 6-13). The natural ground fog is not known to adversely affect plant 
or animal species found in the area. Increases in moisture due to added periods of ground fog 
may, however, trigger increases in the incidences of plant disease. Since the period of record 
of onsite meteorological data represents only one year, the staff cannot determine the natural 
background variation or "noise" for ground fog occurrences. The staff cannot accurately ascertain 
whether the predicted increases in fog occurrence from the various cooling options fall within 
or significantly exceed the natural background "noise". Based on these uncertainties, the staff 
concludes that there is some risk of increases in plant diseases to onsite vegetation and to a 
lesser degree to offsite vegetation. MCDT's would have the greatest risk, but the risk to vege
tation is not sufficient in the staff's view to rule out the use of any MDCT's for both units.  
The use of a NDCT would have the greatest assurance of freedom of injury to vegetation.from 
excess moisture. It is the staff's position that potential increases in plant disease will occur 
primarily during the spring months of March, April, and May when most plants commence active 
growth. The areas most likely to receive the highest additions of excess moisture and, therefore, 
the greatest potential for plant disease, are located primarily onsite.  

5.2.3.2 Icing 

The staff calculated the additional number of hours of ice attributed to the NDCT and CMDCT's 
systems (Figures 5-10 and 5-18). The applicant submitted predictive calculations on icing for 
the NDCT and CMDCT. A MDCT system may'cause up to 40 hours of icing during the month of February 
onsite. Circular MDCTs are estimated by the staff to cause a maximum annual average of 26 hours 
of icing (winter months only) which would be restricted primarily to the onsite environs. The 
staff estimated that a NDCT would add an average of 11 additional hours of icing on an annual 
basis.  

The staff concludes from these data that some damage may occur to vegetation from operation of 
linear MDCT's and circular MDCT's. The NDCT, FANDCT, and wet/dry MDCT were assumed by the staff 
to have the least risk of biological damage from icing.  

The. extent of the damage attributed to icing from the linear MDCT and circular MDCT options will 
be limited to areas south of the towers and primarily to onsite vegetation. Such damage will 
consist of losses through breakage of branches and limbs of vegetation. This 'pruning' action 
will be selective since weak and diseasedparts of vegetation will be most likely the first to 
break under the strain of ice loading. Since'vegetation is relatively dormant during the winter, 
such 'pruning' action will not seriously hinder the affected flora's survival chance. The staff 
believes that none of the cooling tower options will cause unacceptable offsite damage due to 
icing.
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5.2.4 Land Required for Each Cooling Tower 

The applicant has submitted estimated land requirements for various alternative cooling systemde

siQns. The staff has calculated a conservative range of land requirement values for two additional 
closed cycle cooling tower alternatives, FANDCT and circular MDCT. Based uDon the ranae of these 
values (Table 5-9), the staff does not consider the utilization of these acres for cooTing tower 

siting as having an unacceptable impact on total land use for the entire site. Some of the land 

needed for the cooling tower will impact part of the 80 acres of land planned for use as a 

natural park area on the site.  

TABLE 5-9 

LAND REQUIREMENTS OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS FOR 
INDIAN POINT UNIT NO. 2a 

Land Area

Type of Alternative Closed Order of Magnitude 
Cycle Cooling System Estimates 

(Acres) 

Wet Natural Draft 
Cooling Tower 16 

Wet Fan-Assisted Natural Draft 
Cooling Towers (1 Tower/Unit) I0-16 

Wet Linear Mechanical Draft 
Cooling Tower 11 

Wet Circular Mechanical Draft b 
Cooling Tower (2 Towers/Unit) 24-30 

Wet/Dry Mechanical Draft 
Cooling Towers 12a 

aAdapted from the applicant's -"Economic and Environmental Impacts of Alternative 

Closed-Cycle Cooling-Systems for Indian Point Unit No. 2," Vol. 1, p. 2-21.  

bRange of values calculated by staff.  

5.2.5 Noise Impacts of Alternative Closed Cycle Cooling Systems 

5.2.5.1 Existing Conditions 

The applicant conducted a sound level survey in the vicinity of the Indian Point Unit No. 2 

during the month of December 1973. The purpose of this survey was to sample the existing sound.  

levels at a variety of locations in Buchanan, Verplanck, Peekskill and on the western side of 

the Hudson River opposite the Indian Point site. From the samples recorded at the various 

sampling stations, sound level isopleths were to be estimated for the area. This estimation 

procedure would allow the applicant to approximate the existing acoustic environment in the site 

vicinity and thereby establish the baseline conditions against which the altered acoustic environ

ment due to the operation of various closed cycle cooling systems at the Indian Point Unit No. 
2 

could be compared.  

The applicant selected a total of eleven sampling sites, including three sites on the western 

bank of the Hudson River (See Figure 5-22). These sampling locations are all within approxi

mately 7200 ft. of the area where the cooling system structures would be located for 
Unit 

No. 2. Each location was sampled continuously for approximately 10-15 minutes during each
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measurement. All measurements were accomplished on December 4 and 5, 1973 and December 11 and 
12, 1973. A total of 43 "daytime" (i.e., between 7 A.M. and 10 P.M.) and 24 "nighttime" (i.e., 
between 10 P.M. and 7 A.M.) measurements were made during which every location on the east side 
of the Hudson River was sampled at least twice during daytime and nighttime periods. Those 
stations on the west side of the Hudson River (i.e., those opposite the generating facility) 
were sampled at least three times during daytime periods, but only once during nighttime periods.  
Although the data gathered from the locations are based on multiple samples, these samples are 
generally only from a single daytime or nighttime period with that period not being one and the 
same for all sampling locations. ..Only stations.9,.10and 11 yielded data for more than a single 
nighttime period, that period again not being one and the same for each sampling location.  

The collected data were statistically analyzed by the applicant and the A weighted ambient sound 
levels which were exceeded10, O50 and 90%of the time (i.e., L10, L50 and L90) were estimated 
for each sampling location. In addition, the A-weighted 24-hour equivalent sound levels and the 
A-weighted day-night equivalent sound levels were determined for eachsampling location.

5 7 

These levels are shown in Table 5-10.  

The applicant then used these data to construct day-night equivalent sound-level isopleths for 
the site and the general vicinity. The resultant diagram, which the applicant considers to 
represent the ambient acoustic environment of the area, is presented as Figure 5-23.  

An earlier sound level survey was conducted by the applicant in connection with the environ
mental studies for the Environmental Report for the Indian Point Unit No. 3. (See Section 4.2.1 
of Supplement 2, September.1972 of ER, IP-3.) This sound level survey was conducted during the 
period of January 20-21, 1972. A total of eight locations, which included both sides of the 
river, were sampled during daytime ambient conditions. Procedures during this'survey were 
similar to those followed during the survey described above with the individual samples lasting 
5 to 10 minutes each. The staff made a comparison between the sampling points chosen for the 
two surveys. It was found that the following sampling station locations were very nearly.  
identical: 

7 1/20/72 Survey 12/5/73 Survey 
Sampling Location No.- Sampling Location No.  

1 6 
2 -,7 
6 9 
7 . 2 

The statistical parameters (i.e., L10, L50 and L90) for the daytime sound levels were compared 
for the two surveys. 'Considerable variation exists between the two survey results. The stations 
along the southeastern site boundary (Broadway Avenue) exhibit lower sound levels in the more 
recent survey, while those stations off of this main artery are exhibiting higher sound levels 
in the later survey. One reason for this could be the reduction of truck traffic as the con
struction on Unit No. 3 progressed., Also, it should be noticed'that all measurement-locations 
were on or within the area of influence of major transportation rights-of-way (i.e., either near 
or along roads or railways). Inasmuch as the sampling periods were of relatively short duration 
and that the statistical parameters presented are simply estimates of the actual continuing 
conditions at the sample locations, variations such as those exhibited by the data could be 
expected despite the time lapse between the two surveys. The staff will use the statistical 
description of the acoustic environment developed during .the later survey as a basis for deter
mining the possible acoustic impacts due to operation of a closed cycle cooling system at Indian 
Point Unit No. 2.  

The staff has analyzed the methodology employed during the recent-survey. Information provided 
by the applicant's consultant concerning the techniques used in data gathering, equipment selec
tion, handling and calibration, and data reporting and analysis indicate conformance with the 
intent of the following American National Standards Institute Standards (ANSI): 

Sl.-2 -.1962. American Standard Method for the Physical Measurement of Sound 

S1.4 - 1961 American Specification for General Purpose Sound Level Meters 

S1.6 - 1967 USA Standard Preferred Frequencies and Band Numbers for Acoustical 
Measurements 

S1.8 - 1968 Amerian National Standard Preferred Reference Quantities for Acoustical 
Levels



TABLE 5-10 

AMBIENT SOUND'LEVELS IN THE INDIAN POINT 
UNIT NO. 2 AREA, DECEMBER 1973

Sound Level, dBA re 2 x 10 N/m2 

Sampling 
Location No. Time Period LID L50 L90 Leq LDN.

Day' 
Night 

Day 
Night 

Day 
Night 

Day 
Night 

Day 
Night 

Day 
Night 

Day 
Night 

Day 
Night 

Day 
Night"

65 
56.5 

65 
,50.5 

65.5 
53 

68 
48 

67.5 
60.5 

50 
47 

61.5 
66 

52 
48 

59.5 
49.5

59 56 
54 47.5 

56 52 
45.5 42.5 

56 48.5 

46.,5 44.5 

*51" 44 

42 40 

57.5 44.5 
44 38.5 

46 44 
41 . 37 

46.5 41.5 
54 50.5 

46 40 
43.5 37 

49.5 '43 
46.5 26.5

64.5 
51.0 

64.5 
46 

S62.5 
49 

63 
49 

62.5 
58 

47.5 
43.5 

57 
49.5 

49 
44.5 

52.5 
47

63.5 

63 

61.5 

62 

65.5 

50.5

Denotes sampling location within the limits of Village of: Buchanan.'
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SI.1I - 1966 American Standard Specification for Octave, Half Octave and Third Octave 
Band Filter Sets 

Sl.13 - 1971 American National Standard Methods for the Measurement of Sound Pressure 
Levels 

The staff has considered the appropriate meteorological conditions which existed at.the site 

during the 1973 survey. No unusual conditions (such as rain, snow or high winds) which would 
influence the ambient sound levels as reported by the applicant were found to. exist on the dates 
in question.  

The staff believes that the results presented by the applicant are reasonable and representative 

of the acoustic conditions which could be expected to exist in and around the Indian Point Unit 

No. 2 site. It should be noted, however, that the sample data do not necessarily represent an 

actual unique acoustic condition which existed at a specific instant around the site. Instead, 

these data represent a composite of a number of different actual conditions which existed at the 

specific sample locations. The estimation of the statistical sound level values presented by 

the applicant is considered acceptable to the staff, although variations in these levels and in 

the isopleth diagrams for the general area of Peekskill and Buchanan could and should be 
expected.  

The ambient acoustic environment has been compared for illustrative purposes to the 

limits on sound emanation from any facility or activity as established by the Buchanan Zoning 

Ordinance, 62 Parts 54-22.E(2)(b) and 54-22.F(3), dated November 1970. These limits are specifi

cally applicable to point source noise as opposed to non-point source noise (e.g., noise due to 

transportation activities). -However, their effect would be to place a control on noise levels 

in the community. Therefore, a comparison of ambient noise levels with the zoning ordinance 

limit is informative. The-allowable limits, in terms of the sound level measured in various 

octave bands, are given in Table 5-11. The original limits were specified in terms of octave 

band frequencies no longer preferred by the American National Standards Institute. (See ANSI 

S1.6-1967 and ANSI S1.11-1966.) The sound levels corresponding to the newly preferred octave 

band center frequencies are also given in Table 5-11 along with the allowable unweighted and A

weighted overall sound levels. It can be seen from Table 5-10 that all sampling locations 

within Buchanan (i.e., locations 6, 7, 8, 10 and 11) have daytime ambient equivalent sound 

levels in excess of those of the zoning ordinance. From inspection of similar data for the 

remaining sampling locations, it is seen that these levels are typical for the area. Further 

inspection of the data indicates that, in the immediate vicinity of the site (i.e., sampling 

locations 6, 7 and 8), the daytime sound levels are in excess of the zoning ordinance levels for 

more than 50% of the period. The residential areas of Buchanan (sampling locations 10 and 11) 

have sould levels in excess of the zoning ordinance levels for more than 10% of the daytime period.  

Nighttime equivalent sould levels are in excess of the zoning ordinance levels for all locations 

within Buchanan except location No. 11. However, only one location within Buchanan experiences 
nighttime sound levels in excess of the zoning ordinance levels for more than 50% of the period.
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TABLE 5-11

ALLOWABLE AND PREFERRED SOUND LEVELS

Allowable Sound Preferred Octaye Allowable Sound 

Octave Band Levels, dB Band Center(l) Levels, dB 

Limits - Hz re 2 x l0-5 N/m2  Frequencies, Hz ,e 2 x l0-5 N/m2 

20 - 75 65 31.5 (2) 

75 - 150 55 63 62.5 

150 - 300 50 125 54 

300 -600 45. 250 49 

600 '1200 40 500 44 

1200-- 2400 40 1000 40 

2400 - 4800 35 2000 39 

4800 - 10000 35 4000 35 

8000 35 

Overall Allowable Sound.Level - 65.5 dBor 48 dBA (computed from octave band levels) 
*re 2 x 10-5 N/rn2 

(')See ANSI 51.6-.1967 'USA Standard Preferred Frequencies and Band Numbers. for 

Acoustical.Measurements.  
(2)This value is subject to interpretation due to the large range of the originally 

specified octave band limits.  

If a.24-hour equivalent sound level is computed for the sampling locations, without 
weighting 

the nighttime readings; none of the locations would be below the level of the zoning ordinance.  

The staff believes that, in general, ambient acoustic conditions in Buchanan are above the level 

given in the zoning ordinance. From the information presented, non-point sources (i.e., roads, 

railroads) appear to be the reason for this condition.  

5.2.5.2 Construction Phase Acoustic Environment 

The staff has analyzed the predicted sound levels expected at the site boundary 
during the 

construction phase. Although the exact types and amounts of equipment operating at any one 

time is difficult to estimate, the approach taken by the applicant is 
considered reasonable by 

the staff. The sound levels at 50 ft from the equipment types are within the range 
normally 

expected, as taken from available data.
59 Similarly, the estimates given by the applicant for 

sound generation by truck traffic to and from the site during construction 
are judged to be 

reasonable.  

The staff considers offsite acoustic impact associated with the 
construction of a closed cycle 

cooling system at the Indian Point'site to be temporary,*and not 
of such magnitude so as to 

affect the existing ambient equivalent sound levels in areas around 
the site away from transpor

tation'routes. There would be unavoidable increases in sound levels along the transportation 

arteries to and from the site, such as Bleakley Avenue, Broadway Avenue, and New 
York-Albany Post 

Road due to increased truck traffic. The applicant's estimate of daY-night equivalent sound 

levels during construction is presented in Figure'5-24. The staff believes these impacts will 

not be unacceptable if the'applicant takes the following 
precautions:
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1. Equips all equipment used at the site during the construction phase with the required 
necessary noise suppression equipment according to federal and state regulation and proce
dures.  

2. Limits blasting activities to the minimum necessary and schedules such activities between 
the hours of 8 A.M. and 5 P.M. during normal work days. Short duration deviations from this 
practice are permissible due to unusual manpower or equipment scheduling problems.  

3. Limits all other noise producing activities to the minimum necessary.  

5.2.5.3 Operational Phase Acoustic Environment 

The applicant has considered the design and operation of various cooling towers sufficient to 
serve the needs of Indian Point Unit No. 2. The applicant specifically evaluated crossflow and 
counterflow natural draft wet towers and linear mechanical draft wet cooling towers. The appli
cant also indirectly considered linear wet/dry mechanical draft towers by assuming that the 
sound generation from the latter two towers is sufficiently similar to not produce-noticeably 
different offsite sound levels. The staff agrees with this assumption.  

The methodology used by the applicant in predicting the sound levels at various offsite locations 
due to the towers alone consists of techniques widely used in the industry.6

0 ,61 These tech
niques have been subjected to field tests in the past and have been found to be accurate, with 
the exception of one technique which has recently been said to overestimate sound levels from 
natural draft towers. 62 The staff believes that the natural-draft cooling tower sound level 
analysis as presented by the applicant is conservatively high. The staff believes that the 
applicant has employed.the analytical techniques correctly.  

The combined effects of attenuation via atmospheric absorption, attenuation due to barrier 
effects and ground cover, effects due to humidity and the existing ambient acoustic environment 
were considered by the applicant to produce estimates of. the resultant acoustic environment under 
operation of the cooling towers at the site. The staff has reviewed the techniques employed and 
finds them to be in accordance with recommended procedures which have been used in field verifi
cation programs. 63,64 The staff,'therefore, believes that the resultant acoustic environment 
predicted by the applicant to be a reasonable approximation to the actual conditions to be 
experienced under system operation.  

Figures 5-25, 5-26 and 5-27 provide the applicant's estimates of the various cooling system 
offsite sound emission contours adjusted for attenuation without consideration of the ambient 
sound levels around the site.  

5.2.5.4 Offsite Acoustic Effects from Operation 

The figures presented in the previous section depict the acoustic environment resulting from a 
constant and continuous sound power source in the absence of the ambient sound power sources.  
These levels represent the 24-hour equivalent sound levels offsite due to the cooling towers 
alone. Table 5-12 shows the predicted 24-hour equivalent sound levels resulting from the opera
tion of the cooling tower options considered by the applicant without the ambient sound power 
sources accounted for. These may be combined with the ambient 24-hour equivalent sound levels 
at the various sampling locations to produce the resultant overall 24-hour equivalent sound 
levels. For those locations within the Village of Buchanan, comparison may be made with the 
Zoning Code to determine compliance. The only predicted violation in a residential zone 
would occur in the case of operation of linear mechanical draft cooling towers at sampling 
location No. 6. The non-residentially zone park and land northeast of the site would 
also experience noise above the zoning ordinance limits. This comparison would also 

be'of interest at location No 11 where the sound levelsof the zoning ordinance are not 
presently exceeded. No violation due to a cooling tower point source operation is predicted.  

Table 5-13 presents the ambient and the resultant 24-hour equivalent sound levels for the various 
sampling locations and cooling tower types after addition of the ambient sound conditions.  
Examination of the difference between the ambient and the operational conditions indicates an 

overall maximum increase in 24-hour Leq of 2.1dB with a maximum increase of O9dB for any 
sampling location on the east side of the Hudson River. Because the data in Table 5-12 represent 

constant and continuous cooling tower operation, these levels also represent the nightime equiva
lent sound levels of the towers alone (LN). A comparison of the ambient and operational case LN 
is made in Table 5-14. A maximum change in the nighttime periodequivalent sound level of 4.1dB 
is predicted by these calculations.
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TABLE 5-12 

PREDICTED RANGE OF OPERATIONAL 24-HOUR SOUND LEVELS 
FOR VARIOUS COOLING TOWER OPTIONS

24 hr Leq Range, dBA re 2 x I0- 5 N/m
2 1 

Sampling Cross Flow Counter Flow Linear 
Location No. Nat. Draft Nat. Draft Mech. Draft 

1 34 - 37 40 - 42 49 

2 34 - 37 39 - 42 49 

3 30 - 34 < 40 45 

4 40 - 43 45 - 47 47 

5 .35 - 40 40 - 44 45 

* 6 38 - 44 < 40 - 41 50 - 51 

* 7 34 - 40 40 max 45 -46 

* 8 < 35 < 40 < 40 

9 < 35 < 40 << 40 

*10 < 35 < 40 < 40 

*11 << 35 < 40 40 

IData obtained from predicted sound level isopleths. Data assumes continuous 
and constant cooling tower operation.  

Sampling location within the limits of the Village of Buchanan.



TABLE 5-13 6 
COMPARISON OF AMBIENT AND OPERATIONAL 24-HOUR EQUIVALENT SOUND 

LEVELS IN THE INDIAN POINT UNIT NO. 2 AREA: 

OperationalI 24-hr Leq, dBA re 2 x 10
s N/m2 

Ambient 
Sampling 24-hr Leq, dBA Cross Flow Counter Flow- Linear 

Location No. re 2 x 10-5 N/m2  Nat. Draft Nat. Draft Mech. Draft 

4 62.6 62.6 62.7 62.7 

5 62.5 62.5 62.5 62.5 

6 60.6 60.7 60.6 61.1 
* 7 61.1 61.1 61.6 61.2 
* 8 61.3 61.3 61.3 61.3 

9 46.4 46.7 47.3 47.3 
*10 55.4 55.4 55.5 55.5 
*11 47.8 48 48.4 48.4 

1,2,3 51.1 51.3 51.6 53.2 

1Derived by combining the maximum predicted 24-hr L for each tower type from Table 5-12 
with the calculated ambient 24-hr L eqe 

Sampling location within the limits of the Village of Buchanan. , 

TABLE 5-14 

COMPARISON OF AMBIENT AND OPERATIONAL NIGHTTIME EQUIVALENT 
SOUND LEVELS IN THE INDIAN POINT UNIT NO. 2 AREA 

Operational LN1 dBA re 2 x 10-5 N/m2 

Sampling Ambient LN, dBA Crossflow Counterflow Linear 

Location No. re 2 x 10-5 N/m2  ,NDCT NDCT MDCT 

4 51.0 51.6 52.4 52.4 

5 46 47.0 48.1 48.6 
* 6 49 50.2 49.6 53.1 

* 7 49 49.5 49.5 50.8 

*8 58 58 58 58 

9 43.5 44.1 45.1 45.1 
*10 49.5 49.5 50.0 50.0 

*11 44.5 44.9 45.8 45.9 
1,2,3 47 47.4 48.2 48.2

Derived by combining the 
ambient LN ' 

Sampling location within

maximum predicted LN for each tower type with the calculated

the limits of the Village of Buchanan.
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It has been reported65 that the threshold for the detection by the human ear of a change in 
sound level is approximately 1dB. Therefore, it is questionable whether or not the operational 
acoustic environment would be judged by residents to be more noisy. In addition, Stevens,

66 

cites practical experience in stating that a change in the noise patterns in an area of less 
than 5dB would not likely result in a change in the community reaction to the noise.  

The existing environment in-the vicinity of the Indian Point Unit No. 2 has an LON range of 52 

to 65.4dBA with a.difference between the daytime and nighttime equivalent sound levels.ranging 
from 3.5 to 18'5dBA. These data indicate an acoustic environment similar to that found in other 
residential communities with heavy traffic.

57* It should be noted, however, that there are two 

distinct areas in-the survey region with respect to acoustic characterization: (1) the'region 

encompassing sampling locations Nos. 9, 10 and 11 is typical of the "normal suburban residential" 
category and (2) the regionencompassing the remaining sampling locations on the east side of 

the Hudson River (i.e.,locations no. 4 through no. 8) are typical of the "noisy urban resi
dential" category.  

Further classification of the existing environment around the Indian Point Unit No. 2 is pos
sible by considering the Department of Housing and Urban Development (HUD) non-transportation 
related "guidance criteria" for outdoor noise levels in residential areas.67 The existing 
daytime-acoustic environment for locations Nos. 4 through 8 have equivalent sound level readings 
in the "normally unacceptable" range (i.e'., Leq > 62 dBA), while the remaining stations fall 
into the "normally acceptable" or "clearly acceptable" categories. (See Figure 5-28.) All 
locations fall into the aforementioned "acceptable" categories when the nighttime equivalent 
sound levels are considered. The 24-hour equivalent sound levels calculated for ambient con
ditions indicate a pattern similar to the daytime situation except that locations Nos. 6, 7 and 
8 are no longer in the "normally unacceptable" category, but are now in the "normally acceptable" 
category. Inspection of the data of Tables 5-13 and 5-14 indicates that the operational acoustic 
environment will not result in any changes in the acceptability rating as established by these 
"guideline criteria" for any sampl.ing location when considering.either the 24-hour equivalent 
sound level or the nighttime equivalent sound level. This result is consistent regardless of 
tower type considered.  

Precise consideration of the speech interference characterisitics of the ambient and operational 

offsite acoustic environment is difficult in the absence of frequency spectra information.  
However, the Environmental Protection Agency (EPA) reports

57 that 95% speech intelligibility 
between conversers two-meters apart using normal vocal effort-is possible in varying "urban 

community noise" whose equivalent level is somewhat in excess of 60dBA. Therefore, present 

outdoor verbal communication under the previously mentioned conditions may be degraded below 95% 

intelligibility for sampling locations nos. 4 through 8.  

A. consideration bearing on the likely interference with offsite speech by cooling towers is the 

frequency spectrum typical of the tower types involved. Speech acoustic energy is found mainly 

between 100 and 6000 Hz68 with the most important cue bearing energy falling between 500 and 
2000 Hz. Generalized spectra reported by Dyer and Miller

6" for mechanical draft cooling towers 

indicate:that their acoustic energy is found mainly below this frequency range. For this reason 
and the anticipated'similarity between the ambient and predicted operational'offsite acoustic 
conditions, the degradation of offsite speech intelligibility is expected to be low for mechanical 
draft cooling towers. On the other hand, natural-draft cooling towers have a considerable 
fraction of their overall acoustic energy output in the frequency range important in human 
speech communication.6  Attenuation of sound by. the atmosphere is partially dependent on the 
frequency of the generated sound. High frequencies are attenuated to a greater extent than low 
frequencies under identical physical and meteorological conditions and distance traveled by the 
sound wave. The distances involved between the cooling tower and the offsite environment, the 
sound-power level of the. cooling tower and the existing background noise for the Indian Point 
area are such that little degradation of offsite speech intelligibility is expected from the 
operation of this-tower type. The operational presence of cooling towers can be expected to 
smooth out the variations in overall nearby offsite sound levels. This would tend to maximize 
the interference properties of the noise with respect to verbal communication., However' based 
on the difference between the ambient and predicted-operational day-night equivalent sound levels 
and on information present by EPA6 1 (See Figure 5-29), the staff believes that the offsite speech 
intelligibility would decrease by 5% or less in any offsite area with the exception of the area 
immediately beyond the northeast site boundary bounded by Lents Cove. This area could experience 
a speech intelligibility degradation of 5 to 10% for a crossflow natural draft tower,'15 to 18% 
for a counterflow natural draft tower and 15 to 25% for mechanical draft wet towers.
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The staff has also considered the ambient and predictea offsite acoustic environment in terms of 
the EPA defined day-night equivalent sound level, LDN.5 7  This descriptor has been used by 
the applicant for the Indian Point case. The staff believes that the following two 
factors will combine to make the LnN determination for the Indian Point vicinity a'conservatively 
high estimator of the operational 6 fsite sound levels.  

1. Ambient data inspection reveals that the residentially zoned areas have nighttime (i.e., 
10 P.M. - 7 A.M.) sound levels below, but within lOdB of the daytime levels. Because the 
LDN calculational scheme adds a weighting of lOdB to the nighttime readings, the results 
would be expected to be noticekbly influenced by the nighttime readings.  

2. The cooling towers at Indian Point Unit No. 2 are assumed to operate in a constant and 
continuous mode. Because ambient offsite sound levels are lower during the nighttime 
period than during the daytime period, the operational acoustic environment will show the 
influence of cooling tower operation more during the nighttime period than the daytime 
period.  

When comparing the offsite sound levels under this criterion,(i.e., LDN) to any recommended 
limits or other criteria, any violations would necessarily result in an "around-the-clock" type 
of corrective action. The EPA has established an "identified level" necessary to protect 
public health and welfare with an adequate margin of safety.

57 This level does not consider 
technical feasibility or economic costs for its achievement. It has been set at a maximum LDN 
of 55dBA for outdoor activity interference. The presence of this outdoor level would estimate 
a maximum indoor LDN of 45dBA after allowing for a typical'attenuation via structure walls of 
from 10 to 15dB. The Buchanan Zoning Ordinance calculated limit of 48dBA would result in a 
maximum allowed outdoor LDN of 54.6dBA.  

Table 5-15 presents the calculated ambient LON and operational LDN for each tower type based on 
the predicted sound levels for each measurement location. The maximum increase in LDN on the 
east side of the Hudson River is predicted for location No-9 and is as follows: 

Crossflow NDCT O.5dB 
Counterflow NDCT 1.5dB 
Linear MDCT 1.4dB 

The largest overall increase in LDN is predicted for the linear mechanical-draft case and would 
occur on the west side of the river. This increase is predicted to be 3.2dB. (The exact location 
for this increase is unclear due to grouping of the original data for this side of the river, 
these data being used as a computational base for the predicted acoustic environment.) These 
increases will not result in either of the two ambient measurement locations, which do not 
exceed the EPA "identified level" of LON = 55dBA, to exceed this limit under operational conditions.  

Because much of the existing acoustic environment is above the EPA "identified level" of 55dBA,' 
it is helpful to examine the predicted LDN with respect to various community response criteria.  
The EPA has prepared a summary of annoyance surveys and community reaction surveys which relate 
these factors to the day-night equivalent sound level. 5 7 The basis for the results of the 
summary was "the disturbance of essential daily activities". The results are reproduced in 
Figure 5-30. The data indicate that at an LDN = 55dBA there would be less than 1% household 
complaints but 17% of the people may feel highly annoyed by the noise; that at an LDN = 60dBA 
2% of the households may complain and 23% of the people may be highly annoyed; and a LRN above 
65dBA could mean that 5% of households may complain and 33% of the people would be higR y annoyed.  

In another study reported by EPA, an LDN of 62dBA was the average of values reported for com
munity react-ions described as follows: "sporadic complaints", "widespread compaints or single 
threat of legal action", and "several threats of legal action or strong appeals to local officials 
to stop noise". A mean LDN value of 55dBA was characterized by "no reaction". The data are 
presented in Figure 5-31. If the Indian Point sampling locations, are divided into groups accord
ing to the type of environment experienced, the quieter residential areas (i.e., "normal suburban 
residential" locations nos. 9, 10 and 11) would be placed in one group and the more noisy loca
tions (i.e., "noisy urban residential", those near major transportation arteries, since this is 
the dominant noise source along with industrial activities; locations Nos. 4 through 8) would 
be placed in another group. The ambient average LDN for the "normal suburban" areas is 53.5dBA 
and the operational average LDN ranges from 53.8dBA to 54.4dBA. The ambient average LON for the 
"noisy urban" areas is 63.1dBA and the operational average LDN ranges from 63.3dBA to 63.6dBA.  
These data indicate that widespread changes in community reactions to the operational environ
ment would not be expected. i
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?et.: U.S. -2nvironmental Protection Agency "Information on Levels 
of Environmental Noise Requisite to Protect Public Health and 
Welfare with an Adequate Margin of Safetyr U.S. EPA 550/9-?4-004, 
Appendix D, March 1974.
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On the basis of this summary for the Indian Point site area, it is seen that the levels of the 
ambient and operational acoustic environments are both characterized by "complaints and threats 
of legal action." The next plateau of adverse community reaction generally occurs at LDN of 
70dBA or greater. The predicted operational acoustic environments will in no case cause the 
landward offsite areas to exceed this criterion.  

Finally, a relationship between the Composite Noise Rating (CNR) and the percentage of people 
rating the noise as unacceptable for residential living has been presented by Kryter. 69 This 
relationship is presented as Figure 5-32. According to EPA, there is a simple approximation 
between LDN and CNR: LDN = CNR-35. Using this relationship, inspecting the data from Table 5-15 
and using the average LDN figures given above for the normal and noisy sampling locations, the 
increase in unacceptability, as indicated by Figure 5-32, is approximately 3-5% for any location.  

TABLE 5-15 

COMPARISON OF AMBIENT AND OPERATIONAL DAY-NIGHT EQUIVALENT 
SOUND LEVELS IN THE INDIAN POINT UNIT NO. 2 AREA 

Operational LDN ,1 dBA re 2 x 10- N/i
2 

Sampling Ambient LDN, Crossflow Counterflow Linear 

Location No. dBA re 2 x 10-5 N/m2  NDCT NDCT MDCT 

4 63.5 63.7 63..9 63.9 

5 63 63.1 63.2 63.3 

* 6 61.5 61.9 61.7 62.8 

* 7 62 62.1 62 62.4 

* 8 65.5 65.5 65.5 65.5 

* 9 50.5 51.0 52.0 51.9 

*10 58 58 58.3 58.3 

*11 '52 52.4 53.0 53.0 

1,2,3 55 55.3 55.8 58.2 

IDerived by combining the maximum predicted day-night equivalent should level (L : 
24-hr Leg + 6.4) for each tower type at each sampling location with the respectyye 
calculated ambient day-night equivalent sound level.  

Sampling locations within the limits of the Village of Buchanan.
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5.2.5.5 Staff's Conclusions on the Assessment of the Offsite Sound Levels 

For those locations where reliable data have been collected (i.e., sampling locations Nos. 1 
through 11), there are small increases in the various equivalent sound levels predicted for the 
operational environment, regardless of which cooling tower type is selected. These predicted 
increases range from below to slightly above the threshold of detectability between the sampling 
locations of two sounds under practical conditions. 15 ,

7 0  All of the predicted increases, how
ever, are below the amount considered likely to cause a change in community reaction to environ
mental noise.66 A specific activity interference characteristic of the predicted operational 
acoustic environment has been considered: speech interference. The staff believes that overall, 
degradation of outdoor verbal communications under normal (as previously defined) conditions 
will be limited. However, one specific area, the land immediately northeast of the site bound
ary (previously donated to the Village of Buchanan by the applicant for a recreational park) and 
bounded by Lents Cove could be impacted to a much greater degree.  

Both the applicant's and the staff's analyses predict that the greatest change in-offsite 
acoustic environment would occur in the area immediately northeast of the site boundary, on the 
Hudson River west of the plant and along the western shore of the Hudson River. These areas are 
not as heavily populated as other areas around the site and therefore may not be as impacted as 
other areas.  

The staff believes that it is important to note that the possible noise impacts, changes in 
acoustic environment and changes in resident reactions discussed in this section are not abso
lute quantities, but are experiential norms and are subject to variation. (Responses to environ
mental noise are subjective.) The studies referenced in this discussion are generally applicable.  
However, these surveys were conducted in different locales, with different background environ
mental noises. Therefore, variations from the-exact predicted results should not be considered 
unusual. The staff believes that the following factors will be important in the community 
reaction to the operational acoustic environment: 

(a) Character of the sound; the cooling tower sound will be audible offsite as "white 
sound"; that is, it will have a broad spectrum, be free of beats and impulses, will be 
constant in level and will be continuous. This type of sound can often serve as a 
mask against other inconstant intrudi 'ng sounds and can easily blend into the background 
sounds and be easily acclimated to.  

(b) Prior experience with environmental noise; the site is characterized by relatively 
high ambient sound levels. In addition, major transportation arteries, industrial' 
development and the continuing construction taking place at Indian Point site contribute 
to the community's noise exposure. Increases in environmental sound levels are often 
more easily tolerated by communities with 'previous exposure to high sound levels than 
those communities with no such experience.  

(c) Prior experience with the noise generator; as mentioned above, the construction at the 
Indian Point site has continued over a substantial period of time. The relationship be
tween the applicant and the community in the past (due to such activities) could 
greatly influence the future reactions and could cause a reaction to be' out of pro
portion with the relative change in acoustic environment.  

(d) Value of the noise source and its alternatives to the community; the community's 
reaction to the operational acoustic environment versus the reduced effects on the 
Hudson River fishery will be important in the degree and nature of community reaction.  

None of these factor s can be analyzed with certainty as to their effect on variations in the 
community reactions predicted by the staff.  

Previous staff experience with the operation of cooling towers at a power plant where an exten
sive operational sound survey has been carried out is provided by the Vermont Yankee case (NRC 
Docket No. 50-271). In this situation, an elementary school, located approximately 1300 ft from 
and facing the louvered face of linear mechanical draft wet cooling towers (2 eleven-celled 
towers oriented one behind the other in line-of-site from the school), has interior sound levels 
of 51 to 62dBA regardless of window position, with the school not in session and the plant and 
towe~rs fully operational. This acoustic environment was in excess of the recommended levels of 
noise criterion NC-25 of the Industrial Noise Manual, in excess of the "identified level" for 
this classification for the prevention of activity interference-iLDN = 45dBA)57 and was in excess 
of the recommended acceptable noise levels for educational classrooms proposed by previous 
investigators.57  However, when questioned, the school principal indicated that the cooling tower 
noise had never been reported as a problem at-the school with regard to activity interference.  
The case h istory illustrates the variation possible when predicting response to a change in 
acoustic environmen't under various criteria.  
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In summary, the staff analysis has shown that both the ambient and predicted operational acoustic 
environments are such that a sizeable fraction of the people exposed should judge both environ
ments as unacceptable and would be highly annoyed at such environments. "Complaints and threats 
of legal action" would also be expected in both environments. The staff is not aware of and the 
applicant has not indicated the existence of such complaints and dissatisfaction. One possible 
explanation for this apparent discrepancy is the fact that the environmental noise is essentially 
non-point source in nature and is what may be considered as "normal" background noise.  

The staff analysis indicates that the operational acoustic environment will be less desirable 
than the ambient acoustic environment. The linear mechanical draft wet towers are predicted to 
have a slightly greater effect on the offsite sound levels than either the crossflow or counter
flow natural draft towers. This effect is expected to be sufficient to make complaints likely 
in the park land immediately northeast of the site boundary and in the vicinity of Bleakly Avenue 
(see Figures 5-34, 5-35 and 5-36). The staff does not have any data available describing the 
sound levels to be expected from the operation of linear mechanical draft wet/dry towers or 
circular mechanical draft wet towers. However, the staff believes that the offsite sound levels 
from operation of these towers at Indian Point would not differ greatly from those predicted for 
the linear mechanical draft wet towers.  

5.3 PLUME VISIBILITY AND INTERACTION 

5.3.1 Plume Visibility 

Since all evaporative systems add large quantities of heat and water vapor to the atmosphere 
from limited areas per unit of time (the flux density from cooling towers is three orders of 
magnitude greater than that for once-through cooling systems), they have a higher potential to 
alter local weather conditions than does a once-through cooling system.  

5.3.1.1 Natural Draft Cooling Towers (NDCT) 

The primary atmospheric effect created by the operation of NDCT is the generation of visible 
plumes aloft.1

- 3 

Observations at operational NDCT's indicate that the visible plume usually begins inside the 
tower itself due to condensation of water vapor into the effluent air stream, a process not 
discussed in most papers and models on cooling tower plumes. The warm,.saturated air leaving 
the tower mixes with cooler, drier ambient air. Because of the nonlinear relationship between 
saturation vapor pressure and air temperature, the mixture of these two bodies of air will be 
super saturated and the excess moisture will continue to condense in the form of an elevated 
visible plume. Because of its vertical momentum and buoyancy, the visible plume usually con
tinues to rise well above the top of the tower where it either disappears due to evaporation or 
merges with an existing cloud layer..  

The size and extent of the visible plumes are dependent on the meteorological conditions and the 
operating characteristics of the cooling tower. Under certain weather conditions (low tempera
ture, high humidity, moderate wind speed., and a stable atmosphere), the visible plume from a 
cooling tower may extend several miles. Colbaugh et. al. 13 have measured plumes extending 10 
miles (16 km) in Kentucky. Even longer plumes (up to 20 miles) have been observed in Ohio.

6,7 

The plume finally becomes invisible after the-plume mixes with the-drier air in the atmosphere.  

The length and other dimensions of the plume such as its plume rise, width, depth, and height of 
base above ground will depend primarily on existing weather conditions (air temperature, satura
tion deficit, wind speed, and atmospheric stability). Because the tendency of water vapor to 
condense increases with lower temperatures, the plumes will be most pronounced during the winter 
season. Bierman et. al. 13 published the first report on the climatology of plume lengths. They 
measured the length of the plume from a cooling tower complex for an 1800 MWe fossil-plant in 
Pennsylvania for six months in 1969 (January 31st through July). These pictures were taken 

during-the early morning hours, normally the time of day with the longest visible plumes. It 
was-found that the plumes evaporated completely on 81.5% of all days during the period of study.  
Of these, 87.3% disappeared within five stack heights or 1625 ft. of the tower, and only 2.6% 
extended more than 15 stack heights or 4875 ft. The plume merged with an existing overcast on 
16.5% of all days. On the remainingdays (2.0%), the plumes were classified as "special cases", 
such as cloud-building. Smith et..al. 6 made 244 plume rise and length measurements at three 
power plants-(Ohio and West Virginia), November 1973 through August 1974. Of these, 163 or 65% 
disappeared within a half-mile of the plant. Only 16 or 6.5% extended to distances greater than 

two miles. Later data indicate one plume extended 20 miles. 7
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A more complete climatology of plume lengths was made at the coal-fired plant at the Ratcliffe
on-Soar power plant in England. 8,14 This plant uses eight towers to cool four 500-MWe fossil 
units. Photographs were taken three times (about 0900, 1400 and 1700 local time) each day for one 
year (Some of the -photographs were not usuable due to a variety of problems, including fog and 
merging of the cooling tower stack plumes). The plume length measurements were subdivided into 
three length classes and by relative humidity class. On a seasonal basis, 50% of the measured 
plumes were persistent (that is, longer than 900 meters) in winter, but only 10% in summer.  
Persistent plumes were not observed at high wind speeds (10 meters per sec (mps) or higher), but 
neither were high humidities. Moore 8 concludes that relative humidity (measured at 12 meters) 
is as good a predictor of plume length as can be determined by a complicated equation given in 
Reference 14.  

a. Applicant's Analysis of Plumes 

The applicant has used a computer model as described in Appendix A of Appendix B of the ER-CCC, 
IP-2 to estimate the climatology of plume lengths from the proposed natural draft cooling tower 
for Unit No. 2.15, 16  Initial plume rise was computed using Eq 4.32' from Briggs.17 The model 
used the Halitsky non-condensing plume model for that portion of the plume from the tower exit 
downwind to the distance where the jet effect disappears. 18 Beyond this point, moisture and 
heat are dispersed using the usual gaussian dispersion equations. Eleven months (October 1, 
1973 through August 31, 1974) of onsite meteorological data plus the design characteristic 
curves for the proposed tower (Figs. la and lb in Appendix B of Ref. 22) were used in the calcu
lations. This is the same model as that used to compute the frequency of surface fog (see Sec.  
5.1.4, below).  

The results of these calculations are given in Figs. 2-1 and 2-2 of Appendix B of the appli
cant's ER-CCC, IP-2 and reproduced here as Figures 5-36 and 5-37 and show the frequency in hours 
as isopleths of visible plumes extending to distances of 3 and 10 miles, respectively. The 
figures show that long plumes will be most frequent SSW of the towers, over the bank of the 
Hudson River.  

b. Staff's Analysis of Plumes 

The staff has examined the model and finds that it is a reasonable one, consistent with the 
state-of-the-art in plume modeling. 19 Based on observed plume lengths in England2 and in the 
United States6,7,10, 13 the staff concludes that the model tends to overestimate plume lengths.  
However, the staff does agree with the applicant that the plumes will never reach the ground and 
cause surface fogging, that long plumes will frequently occur with periods of natural precipita
tion or cloud cover, will not have significant adverse effect on the biota of the region, and 
will not interfere with aircraft flying. The visual impact of the tower and their visible 
plumes will be the primary adverse impact. See Section 6 for discussion of the visual impact 
of the tower and plume.  

5.3.1.2 Linear Mechanical Draft Cooling Towers (MDCT's) 

Mechanical draft cooling towers (MCDT's) are also able to produce long visible plumes. 2O-22 
As with natural draft towers, the length of the visible plume created by MDCT's will depend on 
plant factors as well as local weather conditions (including orientation of the long axis of the 
tower with wind direction). Hanna and Perry 2' report that plumes from a MDCT in Tennessee 
frequently "formed a stratus deck just below the main stratus deck, and that the man-made cloud 
could be seen extending tens of kms to the horizon. It would be interesting to see if rainfall 
were increased beneath this cloud." Under most meteorological conditions, the water droplets in 
the visible plume will evaporate within a few hundred feet of the towers. Under other con
ditions (especially periods with low air temperatures, high humidity, perhaps light rain or 
drizzle, moderate wind speeds and stable atmosphere) the visible plume may extend for several 
miles. Other than the appearance of an extended plume, the main impact of the elevated plume is 
the reduction of sunshine reaching the shaded area. The decrease in incoming radiation at 
ground level is not expected to be significant because of the shifting shadow, the small area 
affected, and natural conditions (long plumes will frequently occur during periods of natural 
cloud cover). Visible plumes will be more frequent and longer in winter than during the other 
seasons, and the minimum size and the lowest frequency of long plumes will occur in summer. On 
the daily cycle, plumes will be longest just before and after sunrise, and shortest in mid
afternoon.  0I
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Figure 5-36 
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Figure 5-37 
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a. Applicant's Analysis of Plumes

The applicant has developed its own computer model23 for predicting certain plume effects such 
as fogging, icing, and drift rates; however, the fogging part of the model also does not compute 
expected plume lengths. The fogging part of the model uses the Briggs plume rise equation17 to 
calculate initial plume rise and the standard Gaussian dispersion equations to compute the 
increases of surface humidity. The staff considers that the fogging and plume length portions 
(but not the drift portion) of this model are unrealistic in that aerodynamic effects, the 
primary cause of surface fog, are ignored. The model also incorrectly assumes that ice and not 
fog will occur whenever surface temperatures are below freezing and the moisture added by the 
tower exceeds the saturation deficit. Dense fog is produced under these weather conditions. 24 

b. Staff Analysis of Plumes 

The staff has not computed the extent of the visible plume from MDCT's at Indian Point Unit 
No. 2. However, the staff does expect that visible plumes aloft will be common outside the plant 
boundary, but these plumes would be shorter and lower and the long plumes would be less frequent 
that those from NDCT's.  

5.3.1.3 Wet/Dry Mechanical Draft Cooling Towers (W/D MDCT's) 

The extent of the plume from the wet/dry MDCT will be small compared with a wet MDCT. During 
weather conditions when a plume will form, the dry section of a wet/dry tower would be in opera
tion. Thus the plume would not be visible upon exit of the warm air from such a cooling tower.  

5.3.1.4 Circular Mechanical Draft Cooling Towers (CMDCT) 

Longer and higher plumes are expected from circular mechanical draft cooling towers (CMDCT) than 
from MDCTs of a conventional layout, due to their better aerodynamic shape (less downwash) and 
more concentrated initial state (less entrainment). The plumes would be shorter and lower than 
those from NDCTs.  

5.3.1.5 Fan-Assisted Natural Draft Cooling Tower (FANDCT) 

The plume from a FANDCT would extend approximately the same distances as from a NDCT except the 
plume would be lower since the FANDCT is shorter than the NDCT. Since the fans would force the 
plume to rise faster, the plume would tend to rise to higher elevations than those from NDCTs.  

5.3.2 Plume Interaction 

It has been argued on theoretical grounds that the water droplets in a visible cooling tower 
plume interact with ambient S02 or merge with fossil-fueled stack gases, that sulfuric acid 
would be formed, and that this "acid mist" would fall to the ground and cause damage to people, 
vegetation and structures.  

Hundreds of wet cooling towers, both natural draft and mechanical draft, have been operating at 
fossil-fired power plants for decades both in the United States and Europe without any reports 
of significant adverse impacts due to "acid mist" from cooling tower plumes.11,25 While the 
lack of reports of damage is certainly not proof that the phenomenen does not occur (since no 
systematic observations have been made) the problem is probably a minor one at most. This con
clusion is in agreement with a recent EPA report25 and studies in England. 8 

The statement above does not mean that acid rain or mists due to the use of high-sulfur fuels do 
not occur or are not a problem. The real question is "How does the presence. of a cooling tower 
plume alter the S02 cycle in the atmosphere?" The-stack gases from a fossil plant already con
tain all of the ingredients needed to cause acid droplets and acid rain. In other words, the 
problem of cooling tower plume interactions is the effect of a perturbation on an existing chemi
cal process that goes on at all fossil-fueled plants, with or without cooling towers. Limited 
data collected in England indicate the acid droplets observed aloft in a NDCT plume were due 
mostly to ambient S02 entrained into the plume and not due to merging of the plant's stack and 
tower effluents. 26 Acid drops with pH Values between 2 and 3 have been observed in the visible 
plume (but not at the ground) from a natural draft cooling tower in Pennsylvania.

27 
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The nearest large SO source is the oil-fired superheater for Indian Point Unit No. 1, which 
uses about 0.3% sulfur fuel. The stack gases are discharged from a 390-ft MSL stack. The 
applicant in its ER-CCC, Suppl. 2, IP-2 has concluded that the plume from the superheater will 
only infrequently merge with the plumes from either mechanical draft or natural draft cooling 
towers due to differing heights of release and expected plume rise. The staff agrees 
with this analysis.  

The staff expects no significant changes in the S02 cycle as a result of adding wet cooling 
towers to Indian Point Unit No. 2.  

5.4 HYDROLOGIC AND AQUATIC EFFECTS 

5.4.1. Depletion of Surface Water and Ground Water Resources 

The operation of the cooling towers at Indian Point Unit No. 2 would require a total makeup 
water supply of about 30,000 gpm which includes about 15,000 gpm for blowdown and 15,000 gpm for 
evaporation and drift. This supply will come from the Hudson River which has tidal flows of 
180,000 gpm. Another 30,000 gpm is used for the service water system. The use of a total 
amount of 60,000 gpm is more than an order of magnitude lower than the total amount of 870,000 
gpm used for the once-through cooling and service water system. As stated on page V-49, of the 
FES for IP-3 the once-through cooling system involves only a negligible consumption of water 
within the Indian Point facilities. Although there will be evaporation of 15,000 gpm from the 
tower, there should be no significant depletion of surface water during operation of Indian 
Point Unit No. 2 with cooling towers.  

Intrusion of salts from the cooling towers drift at Indian Point Unit No. 2 into the. surrounding 
groundwater is considered to be highly improbable. The only public water supply served by wells 
averages about 550 gpm. A few wells, serving private homes, are still in use along the fringes 
of the area.. Both the Stoney Point system wells and private wells are in unconsolidated deposits 
with depths ranging from 35 to 50 feet. However, on both sides of the river the ground elevations 
are considerably higher than at the plant site, and groundwater would flow directly to the 
river. See page XI-49 of the FES for Unit NO. 2 for further details.  

5.4.2. Water Quality Effects 

The major change in quality of plant effluent will be the concentration of dissolved substances 
due to evaporation in the 600,000 gpm of circulating water system. The applicant has tenta
tively selected a cooling system blowdown rate of 15,000 gpm which would limit the blowdown 
concentration to twice the intake concentration (concentration factor of two). The purpose is 
to limit the building of solids in the circulating water and to reduce deterioriation and 
corrosion of the cooling tower structure. The applicant has shown in its Table 6-2 and 6-3 
(ER-CCC, IP-2) the chemical composition of the Hudson River, blowdown with no dilution and 
blowdown with dilution from the service water system and with 318,000 gpm of the once-through 
cooling system water from Unit No. 1.  

Sulfuric acid, which may be added at a rate of 0.5 gpm (of 660 Baume concentration) for control 
of scaling in the circulating water system, will increase the sulfate ion concentration in the 
blowdown by an additional amount which represents about five percent of the total blowdown 
concentration. This amount is 890 ppm maximum concentration and 254 ppm average concentration 
of sulfate ion. This increase is negligible relative to variations in ambient concentrations.  
The ptt of the blowdown will be regulated such as to be kept within applicable water quality 
standards.  

The proposed chlorine concentration of the blowdown (less than 0.5 ppm free available chlorine) 
is higher than that permitted by the existing Environmental Technical Specifications for the 
facility (0.5 ppm maximum total residual chlorine concentration). However, the total amount of 
total residual chlorine released will be much smaller for closed cycle operation. Issuance of 
a NPDES permit for the new discharge will require that the permitting authority determine 
whether a limitation which is more stringent that the EPA Effluent Guidelines and Standards, in 
accordance with 40 CFR Part 423, is necessary to protect aquatic life. The applicant proposes 
to discharge chemicals at average concentrations for 9 months of the year with only intermittent 
chlorination treatment. However, during the three summer months, discharges of maximum concen
trations of total residual chlorine are expected. Sulfuric acid would also be used primarily 
during the summer months. See Tables 5-16 and 5-17 for the maximum and average chemical composi

tion of all discharges to the Hudson River along with dilution with the service water and the 
Unit No. 1 circulating cooling water.
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TABLE 5-16 

CHEMICAL COMPOSITION VALUES OF BLOWDOWN 
CORRESPONDING TO MAXIMUM CHEMICAL CONCENTRATION 

OF HUDSON RIVER *1 

(Blowdown Rate: 15,000 gpm) 

Conc., mg/l or ppm of X

Blowdown 
(No Dilution) 

78

164 

6,040 

364 

120 

8 

3,400 

890

<.0.5

Diluted 
Upper Limit*2 

81 

109 

4,027 

245 

80 

5 

2,267 

577 

< 0.17

.Blowdown 
Lower Limit*3 

82 

85 

3,145 

192 

62 

4 

1,770 

439 

< 0.02

*1 Chemical treatment includes intermittent chlorination and sulfuric acid feed of 

about 1/4 gpm.  

Hudson River maximum chemical concentrations is assumed to occur during, three (3) 

summer months.  

*2 Dilution-flow is 30,000 gpm service water from. Indian Point #2.  

*3 Dilution flow is 30,000 gpm service water from Indian Point #2 together with 318,000 gpm 

circulating water from Indian. Point #1.
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Chemical, X 

Bicarbonate 

Calcium 

Chloride 

Magnesium 

Potassium

Hudson R.  

82 

82 

3,020 

184 

60

Silica 

Sodium 

Sul fate 

Residual 
Chlorine

4 

1 ,700 

420



TABLE 5-17 

CHEMICAL COMPOSITION VALUES OF BLOWDOWN 
CORRESPONDING TO AVERAGE CHEMICAL CONCENTRATION 

OF HUDSON RIVER *1 

(Blowdown Rate: 15,000 gpm)

- . Conc., mg/i or ppm of X
Blowdown Diluted 

(No Dilution) Upper Limit*2 

134 89 

72 48 

148 99 

92 61 

34 23

80 

254 

<0.5

53 

169 

< 0.17

Blowdown 

Lower Limit*3 

70 

37 

77 

48 

18 

42 

132 

< 0.02

*1 Chemical treatment includes intermittent chlorination. Hudson River average chemical 
concentrations is assumed to occur nine months annually.  

*2 Dilution flow is 30,000 gpm service water from Indian Point #2.  

*3 Dilution flow is 30,000 gpm service water from Indian Point #2 together with 318,000 gpm 

circulating water from Indian Point #1.
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Chemical, X 

Bicarbonate 

Calcium 

Chloride 

Magnesium 

Potassium 

Silica 

Sodium 

Sulfate 

Residual 
Chlorine

Hudson R.  

67 

36 

74 

46 

17 

40 

127



5.4.3 Blowdown Impacts

5.4.3.1 Biotic Effects 

The results of the applicant's bioassay studies winter and summer conditions of the chemical 
concentration of the blowdown to be discharged to the Hudson River are given in Appendix F of 
the ER-CCC, IP-2. The applicant's evaluation of cooling tower blowdown effects on the striped 
bass and white perch indicates that river salt concentrations of three to four times would be 

necessary before acute or chronic effects of the blowdown, prior to dilution, could be detected 

in these species. For both species the incipient LC50, the concentrations at which lethal 

toxicity to the average fish ceases on chronic exposure, was also 2.8 - 3.6 times the maximum 
discharge concentration range from the cooling tower. The applicant's plans to operate the 

cooling tower with a concentration factor of two plus dilution of the blowdown of at least the 
service water of 30,000 gpm prior to discharge to the river should provide an adequate margin 
for environmental protection of the aquatic biota in the Hudson River.  

By limiting the discharges of total residual chlorine and the pH due to the sulfuric acid added 

to the circulating water system to be within applicable effluent guidelines on water quality 

standards, no significant impact on the aquatic biota in the Hudson River would be expected.  

5.4.3.2 Thermal Discharges 

The blowdown water upon discharge will contain a certain amount of heat which is the product of 

the flow rate of the blowdown and the enthalpy difference between the blowdown and the river 

water. The yearly average temperature increase of the blowdown of 15,000 gpm is estimated to be 

about 14.7F ° . Thus, the total heat from the blowdown and from the service wastes amounts to 110 

million Btu per hour and 100 million Btu per hour,respectively. In comparison, the once-through 
cooling dissipates about 7350 million Btu per'hour.  

5.4.4 Biological Effects of Impingement and Entrainment 

Backfitting of the existing once-through cooling system at Indian Point Unit No. 2 to closed 

cycle operation will require.the installation of two new pumps in one of the six existing 

intake bays to provide a tower makeup flow of about 30,000 gpm (3.5% of open cycle flow). The 

makeup intake system will be similar to the existing service water system (30,000 gpm) which 

will remain intact. Predictions based on service water flow indicate that the average velocity 

through the outer fixed screens and traveling screens for the makeup system would be 0.28 and 

about 0.43 ft/sec, respectively. For closed cycle operation, if impingement occurs, it will 

occur at the fixed screens and the traveling screens of the makeup and service water systems.  

Limited observations to date indicate that impingement is negligible at the service water 

intake. Because of the similarities of the two systems and the smaller volume of water used 

and lower screen velocities relative to open cycle cooling, the staff believes that fish loss 

resulting from closed cycle operation will not result in an unacceptable impact on the river 
fishery.  

Organisms capable of passing through the 3/8-inch mesh screens will be entrained in the makeup 

and service water systems. Phytoplankton, zooplankton and fish eggs and larvae entrained in the 

condenser cooling system will experience mortalities approaching 100% because of the extreme 

temperature and chemical stresses of the condenser cooling system. Some survival of service 

water entrained organisms is expected. Even 100 percent mortality of entrained organisms includ

ing striped bass larvae in both systems would result in absolute losses below levels of concern.  

relative to once-through cooling. The staff concludes that current entrainment and impingement 

problems associated with once-through operation will be reduced to acceptable levels due to the 

smaller intake water requirements of cooling tower operation.  

5.5 RADIOACTIVE RELEASE EFFECTS 

5.5.1 Radioactive Liquid Releases 

With the incorporation of the modified radioactive waste treatment at Indian Point Unit No. 
2 

in February 1975, the total amount of liquid radioactive wastes released to the environment is 

limited to 5 curies per year from each Unit, excluding tritium. The amount of tritium released



is estimated to be 350 curies per year. These values are about half those provided by the appli
cant in its ER-CCC, IP-2, namely, 9.58 curies per year of liquid radioactive releases, excluding 
tritium and 608 curies per year of-tritium. Without Unit No. 1 in operation, the applicant esti
mated the percentages of 10 CFR Part 20 limits for tritium releases to be about 0.37% and for 
other liquid radioactive effluents to be about 9%, assuming-dilution from the cooling tower blow
down ranging from 11,847 gpm to 14,111 gpm plus 30,000 gpm service wastes. However, if one uses 
the staff's calculated annual release of 5 curies of radioactive liquid effluents and the 
30,000 gpm of service water and 15,000 gpm of blowdown for dilution, for either Units No. 2 or 
Unit No. 3 the radiological dose to an individual from fish consumption is estimated to be about 
0.82 millirem per year. since the annual radiological doses from liquid effluents described in 
Section V.E.2 of the FES for IP-3 were based on the assumption that only water flows of about 
100,000 gpmwere available for dilution in the discharge canal. Dose estimates for swimming in 
the Hudson River were also found to be less than 0.01 millirem per year for an individual assum
ing he would swim in the river 1% (1 hr/day for 3 months each year),of the year. Thus all radio
nuclide concentration will be within the requirements of'10 CFR Part 20 and doses to individuals 
from ingestion of fish and swimming in the Hudson River resulting from such concentrations will 
be negligible in comparison with the background levels of radioactivity.  

5.5.2 Radioactive Gaseous Releases 

Since there will no change in the dilution of the radioactive gaseous releases because of the 
operation of the cooling tower, there will be no change in the concentration of the radioactive 
gases released compared with what had been estimated previously. See Section V.E. from the FES 
for IP-3 for complete discussion of the radioactive effluents released to the environment and 
the corresponding radiological doses.  

5.6 CONCLUSION 

Drift 

The staff concludes that effects of saline drift on local-vegetation are unlikely to have major 
consequences for any of the cooling towers considered. Risk of damage exists with some towers 
but it is not of sufficient magnitude or extent to rule out further consideration of any tower 
type. Differences, nevertheless, exist among tower designs with respect to potential injury to 
vegetation. In general, the mechanical draft options which include rectangular, circular and 
wet/dry types have greater risk of damage than the natural draft configurations. The staff 
ranks the-alternatives with respect to thesingle factor of saline drift in order of least to 
greatest risk of vegetation damage as follows: 

1. Natural draft 

2. Fan-assisted natural draft 

3. Circular mechanical draft 

4. Linear and wet/dry mechanical draft 

The risk to vegetation from either of the natural draft towers on or-offsite is sufficiently low 
to be considered negligible. Damage to sensitive onsite vegetation by drift from any of the 
mechanical draft towers, however, is probable. Small increases in the frequency of natural 
mortality of sensitive plant species are also possible offsite in a corridor about one-half mile 
to the east of the river and extending about a mile to the northeast and to the southwest of the 
mechanical draft tower location.. A gradual shift in species composition from salt sensitive to 
nonsensitive plants within this corridor is a possible long-term effect anticipated. 'The staff 
concludes that the natural draft tower is the preferred alternative with respect to the'single 
factor of minimizing risk to vegetation from saline drift but that the magnitude and extent of 
risk from the other types is not sufficient to rule them out of consideration.  

Weather Modification 

The staff concludes that the potential for fogging and icing is not sufficiently large to cause 
rejection of any of the towers considered. Differences among types exist, however,.and the 
staff ranks the towers in the order of least'to highest probable-effect as follows: 0

5-72



1. Wet/Dry Mechanical Draft

2. Natural Draft 

3. Fan-Assisted Natural Draft 

4. Circular Mechanical Draft 

5. Linear Mechanical Draft 

The differences in potential effect among the first three types are sufficiently small to be 
considered negligible. Only relatively few additional hours of ground fog and ice are expected 
annually from alternatives 4 and 5.  

On the basis of the single factor of fog and ice, the wet/dry mechanical draft tower is the pre
ferred alternative; however, the advantages are not sufficient in the staff's view to override 
environmental or cost advantages of other tower types.  

Noise 

When considering the offsite sound levels of various cooling tower options for the Indian Point 
site alone (i.e., without accounting for ambient noise conditions), the ranking of tower types 
in order of increasing sound level is as follows: 

1. crossflow natural draft cooling towers 

2. counterflow natural draft cooling towers 

3. linear mechanical draft cooling towers 

NOTE: No operational data on sound levels from circular mechanical draft cooling 
towers or fan-assisted natural draft towers is available to the staff.  
However, the staff believes that circular mechanical draft cooling towers 
would be ranked with linear mechanical draft towers and that the fan
assisted natural draft towers would be ranked between the mechanical 
draft and the other natural draft tower types. No further qualification 
is presently possible.  

Under the criterion mentioned above, all three tower types would violate the provisions of the 
Buchanan Zoning Ordinance along the northeast site boundary (i.e., along the park boundary).  
Only the mechanical draft cooling towers would exceed the provisions of the Buchanan Zoning 
Ordinance at location #6 (Broadway and Bleakley Avenues). The EPA "identified level" 61 for 
outdoor activity interference of LDN = 55 dBA would be exceeded for all three tower types listed 
above for the offsite area northeast of the site beyond Lents Cove and encompassing a portion of 
the Standard Brands property. This "identified level" would also be exceeded in the mechanical 
draft cooling tower case only, at the intersection of Broadway and Bleakely Avenues, along a 
portion of Bleakley Avenue and along the west bank of the Hudson River near and to the south of 
Jones Point.  

When the criterion of ambient sound levels plus the operational cooling tower sound levels is 
applied to the eastern shore of the Hudson River at the sampling locations used by the applicant, 
no ranking of tower types can reasonably be made, since sound levels are not expected to be 
noticeably different between tower types. This is true when comparing either the unweighted 
24-hr Leq or the weighted LDN equivalent sound level.  

Applying the same criterion to the remaining offsite areas yields a ranking of tower types, in 
order of increasing sound levels as follows: 

1. natural draft cooling towers 

2. linear mechanical draft wet cooling towers 

This ranking was dictated because of higher offsite operational sound levels for the mechanical 
draft tower on the western shore of the river opposite the site and in the area immediately 
northeast of the site extending beyond Lents Cove into the Standard Brands property. Although 
natural draft towers will have lower sound levels in these areas, no further distinction can be 
made between natural draft tower types.
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The EPA "identified level" for outdoor activity interference was equalled or exceeded under 
ambientconditions for all but two.sampling locations. None of the tower types will cause this 
level to be excepded in either of the locations where it is not already exceeded. This level is 

equalled under ambient conditions on the western shore of the river. All three tower types~will 
cause this level to be exceeded on the western shore. Only the mechanical draft tower-is 
expected tO noticeably increase the sound level on the western shore of the river.  

A threshold for change in community reaction to environmental noise has been estimated by 
Stevens70 to be 5dB. Using this criterion for the operational cooling tower case and consider
ing all offsite areas, mechanical draft wet cooling towers would be ranked at or slightly above 
the threshold and natural draft tower types would be ranked below the threshold. When this 
criterion is applied to residential areas only, no tower type would be ranked above the threshold.  

Environmentally Preferred Alternatives 

Major potential environmental effects of cooling towers which were considered are deposition of 

salt, noise, and fogging and icing. Detailed consideration of these factors in relation 
to five cooling tower designs leadsto the conclusion that none of these factors are likely to 
be of sufficient magnitude to cause rejection of any of the cooling tower types.  

In the interest of minimizing over all environmental impact, however, the staff finds that the 
natural draft or fan-assisted natural draft towers are the preferred choices. There is little 
basis for selection between the two alternatives on environmental grounds and the choice could 
logically be based on engineering, cost, or aesthetic considerations. Any of the low profile 
mechanical draft towers could be used with only small reductions in overall environmental quality 
relative to the natural draft designs if engineering, cost, or aesthetic factors presented 
appreciable advantages over the natural draft types.
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6. SOCIO-ECONOMIC ANALYSIS OF CLOSED-CYCLE COOLING SYSTEMS 

6.l SCOPE 

This chapter summarizes the staff evaluation of direct project costs and social and economic 
impacts on surrounding communities for the five alternative closed-cycle cooling systems selected 
for further evaluation. Evaluation of direct project costs considers both front-end capital 
costs and operation and maintenance costs over the life of each alternative system. Front-end 
capital costs include all labor, materials, equipment, escalation and financing costs as well as 
the cost of replacement energy and replacement capacity during down time required to cut-in a 
cooling tower. Costs over the operating life of each alternative include maintenance and other 
operating expenses, carrying cost of capital, replacement of deficient energy due to system 
derating and the carrying cost of capital for replacement capacity needed because of system 
derating. The evaluation considered likely technical performance and reliability of each system.  
The analysis of direct project costs is based on information from three sources; the applicant 
in the ER-CCC, IP-2, vendors of cooling towers, and other operating utilities.  

An assessment of potential social and economic impacts from cohstruction and operation of the 
several closed cycle cooling systems is also presented in the following sections. These poten
tial impacts are associated with modifications in terrestrial or aquatic ecology, physical 
disruption of human activity during construction and operation, visual aesthetics of towers and 
plumes, and changes in private and public finances. Impacts have been evaluated in terms of 
economic and social stress or disruption caused within the surrounding communities.  

6.2 DIRECT PROJECT COST AND PERFORMANCE OF ALTERNATIVE SYSTEMS 

6.2.1 Overview of Direct Project Costs and Cost Assumptions 

The staff's method of computing direct project costs is to evaluate the major costs attributed 
to alternative CCC towers for IP-2 on both a present discounted value and an annualized value 
basis. Project costs consist of four major factors: (1) capital cost, (2) annual operating 
cost, (3) cost of replacing loss of peak generating capability and average annual loss of 
generating capability, and (4) downtime cost from cooling system tie-in.  

1. Capital cost includes the cost of the basic cooling tower components, site preparation, 
overhead charges, and escalation and contingency factors. Carrying charges (sometimes 
referred to as an annual fixed charge) on capital investment are incurred over the lifetime 
of the facility.  

2. Annual operating cost is composed of parts replacement, overhaul, labor, etc., associated 
with the maintenance of efficient cooling system operation.  

3. Cost of replacing loss of peak generating capability and average annual loss of generating 
capability is the capital cost (carrying charges) of additional generating capability 
(e.g., gas turbines, fossil fired generators, etc.) and the incremental cost of an alterna
tive source of energy required to replace any reduction of net plant capability below its 
rated capability.  

4. Downtime cost from cooling system tie-in is the cost of providing replacement energy during 
the outage of the generating facility as required in order to switch over from an existing 
cooling system. Replacement capacity may be required if the outage lowers system generating 
reserves to an unacceptable level. Downtime cost from cooling system tie-in is unique to 
IP-2 where a closed cycle cooling system is to be retrofitted to the existing plant.  

The'staff's methodology for determining the total project costs of alternative cooling towers is 
to discount the above costs to a present value (i.e., to the year in which the project is to 

commence) and compute their sum. In addition, it is the staff's:policy to express each cost, as 

well as total project cost, as an annualized value representing a constant stream of revenue 
requirements over the estimated useful life of the facility. The general formulation of present 
discounted value and its mathematical relationships to annualized value are as follows:



Present Value: 0 
a. the present value of a future revenue or expenditure, say x, incurred t years from 

today is x-e-rt 

where r is the appropriate discount rate or opportunity cost of capital.  

b. the present value of a uniform series of future revenues or expenditures, Y, incurred 
continuousll over t years is.  

rt 
f y,-rtdt,.  

0 

where r is the'appropriate discount rate or opportunity:cost of capital.  

Annualized Value:,.  

the future series of continuous revenues, over t years, which will recover a present 
value PV is 

t 1 
PV (f. e dt 

0 

where r is the appropriate discount rate or opportunity cost of capital.  

The staff's current policy is to use a discount rateof 10% in environmental.statements for investor
owned utilities based on an average rate of return on new investments.' 

.In the following sections of this Statement the staff presents its cost analysis of alternative 
closed cycle cooling systems of IP-2. The analysis differs in several respects from the appli
cant's analysis as presented in its environmental report. Differences primarily arise from the 
use of different discount rates, years'over which costs are discounted and annualized, and costs 
.included in the analysis.  

6.2.2 Natural Draft Cooling Tower (NDCT) 

6.2.2.1 Highlights of Design Features And Scheduling Important To Cost-Benefit Analysis 

See Section 2.4.3.1 for a description-of the NDCT.  

Significant advantages of NDCT's include: (1) energy from the power plant is not required to 
move air through the tower, hence, there is no decrease in net plant generating capability 
resulting from fan operation; (2) noise emanating from the tower is lower than evaporative 
towers employing mechanical-ly induced draft;-and (3) plume discharge high above the base terrain 
reduces environmental 'impacts related to increased fogging, icing, humidity, and salt deposition.  
Significant disadvantages of NDCT's include relatively high capital costs compared to other wet 
evaporative cooling towers; and'visual intrusion on surrounding landscapedue to the height and 
mass of the tower.  

The applicant has selected theNDCT, as its preferred alternative closed cycle cooling system for 
IP-2 based on economic and environmental evaluations of linear mechanical draft wet cooling 
towers, wet-dry cooling towers, and a NDCT. In order to satisfy IP-2 cooling requirements, a 
single NDCT has been designed by the applicant to meet the following thermal criteria: 

Condenser Heat Load 7,350 x10 6 BTU/hr 
Cooling Water Flow 600,000 gpm 
Cooling Water Range, 250F 
Coolling Tower Approach 170F 
Design Summer Wet-Bulb Temperature 740F 
Design Summer Relative Humidity 55% 

The single tower would be 565 feet high and have a base diameter of 460 feet.



A construction schedule for the IP-2 NDCT is shown in Section 4. Planned construction activity 
is scheduled to begin with excavation on June 1, 1976 and end with completion of closed-cycle 
cooling system tie-in on December 1, 1979. Seven months outage of IP-2 =rom May 1, 1979 to 
December 1, 1979 is allowed for cutover from once-through cooling to closed cycle cooling.  

6.2.2.2 Cost Estimates 

a. Capital Cost 

Shown in Table 6-1 is the applicant's estimated capital cost of a NDCT for IP-2. The total 
estimated capital cost at completion of construction on December 1, 1979 is $84,000,000. The 
figure was derived by the applicant using an escalation factor of 28.5% for the period 1974 
through 1979. The computation of the escalation factor is based on two assumptions concerning.  
the average annual increase in labor and material costs for the six year period. During the 
years 1974 and 1975, it was estimated that these costs would increase at an average annual rate 
of 9% and 7% during the ensuing years, 1976 through 1979.2 

The two major costs associated with the installation of a NDCT at IP-2 are the cooling tower 
structure itself and the excavation required for the tower and tunnels. Together they account 
for nearly 29% of the total capital cost, while excavation alone comprises more than 16% of the 
total $84,000,000. The applicant estimates that excavation for the tower foundation will require 
the removal-of 230,000 cubic yards of soil and rock and an additional 120,000 cubic yards for 
tunnel piping and sump pits associated with the tower.

3 

Annual carrying charges as a percent of cooling tower capital costs were estimated by the 
applicant and are provided in Table 6-2. Using an annual carrying charge of 17.7%, the staff 
calculated the present value capital cost (1976) of a NDCT as follows: 

-0 1 ( ) 24 -0 1 

e 0 " 0 (4) f ($84,000,000 x 0.177 )eO
'lOt dt = $90,622,000 

0 

The corresponding annualized cost is: 

28 
$90,622,000 ( f eO'lOtdt)- = $9,651,000 

0 

b. Annual Operating Cost 

Once the closed cycle cooling system is operational, ongoing annual expenditures (annual operating 
costs) are required to maintain efficient system operation. For a NDCT, these costs are primarily 
due to the need of maintaining the fill. Based on 1974 industry experience, these costs were 
estimated by the applicant to be $150,000 per year. Escalating at;5% per year continuous 
compounding, 1980 annual operating costs were estimated by the staff to be $191,400.  

The present discounted value of the annual operating costs for a NDCT is determined by the staff 

as follows: 

24 0.05t 
e-O.O(4) f $191,400 dt = $1,794,000 e e0.lOt 

The annualized cost of operating expenditures is: 

28 

$1,794,000 ( f eOlOtdt)l: : $191,999 
0 

c. Cost of Replacing Loss of Peak Generating Capability and Energy from Plant Derating 

Table 6-3 compares the IP-2 peak generating capability for the present once-through cooling 
and the proposed NDCT closed cycle cooling system after allowing for increased turbine exhaust



TABLE 6-1

CAPITAL COST ESTIMATE OF 
CLOSED CYCLE NATURAL DRAFT WET COOLING TOWER, IP-2 

INSTALLATION 
DESCRIPTION COMPANY CONTRACTOR MATERIAL TOTAL 

Install cooling tower 10,372,000 10,372,000 
Amertap clean system 3,112,000 3,112,000 
Furn. install piping (Mech. Sys.) 17,600 2,652,400 4,973,400 7,643,400 
Struct., Excavation for 

tunnels, tower, etc. 20,700 13,778,500 13,799,200 
Struct., Excavation for 

roads, sump pits, etc. 1,020,000 1,020,000 
Struct., Excavation for 

elect. work & assoc. 86,100 86,100 
Elec. work assoc. w/tower 620,500 370,300 990,800 
Elec. work assoc. w/substation 362,200 815,900 1,178,100 
Elec. work lighting power 23,600 140,000 163,600 

PROJECT MANAGEMENT & INSPECTION 1,136,800 1,136,800 
OTHER DIRECT COST 82,100 110,100 192,200 

TOTAL DIRECT COST -- 1,257,200 32,027,300 6,409,700 39,694,200 

12 % ENGINEERING & SUPERVISION 4,763,300 
2.75 % ADMINISTRATION & SUPERVISION 1,222,600 

26 % PAYROLL TAXES & PENSIONS 1,565,300 
15.75 % INTEREST DURING CONSTRUCTION 7,441,200 

TOTAL PROJECT COST 54,686,600 

28.5 % ESCALATION 15,585,700 
20 % CONTINGENCY 13,727,700 

TOTAL ESTIMATED COST 84,0004000

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental-Impacts of Alternative 
Closed-Cycle Cooling Systems for Indian Point Unit No. 2, Volume No. 1, December 1, 1974, Table 5-1.  
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TABLE 6-2

ANNUAL CARRYING CHARGES AS A PERCENT OF CAPITAL COST, NDCT 

Cooling Tower (At Gas Turbine (At 
ITEM Indian Point No. 2) Indian Point) 

Return 1,2 7.8120 7.8120 

Depreciation1  4.1667 4.1667 

Federal Income Tax1  1.6197 1.3780 

Allowance for Replacements 0.5000 0.5000 

Insurance 0.3000 0.1000 

Property Taxes 2.2000 2.2000 

Sub Total 16.5984 16.1567 

Gross Revenue Taxes 1.0783 1.0496 

Total Fixed Charges 17.6767 17.2063 

Total Fixed Charges Rounded 17.70 17.20

NOTES: 

1. 24 Year Recovery Period 
of Indian Point No. 2.

to allow recovery coincident with 30 year book life

2. 11.0% discount factor based on Con Edison's estimate 
capital.

of current cost of new

SOURCE: Consolidated Edison Company of New York, Inc., Economic and.Environmental 
Impacts of Closed-Cycle Cooling Systems for Indian Point Unit No. 2, 
Volume No. 1, December 1, 1974, Table 5-9.  

TABLE 6-3 

INCREMENTAL REDUCTION OF IP-2 MWe CAPABILITY 
DURING SUMMER PEAK CONDITIONSa, NDCT

Once-Through 
Cooling

Closed Cycle 
Natural Draft 
Wet Cooling Tower

Turbine Exhaust Pressure 

inches Mercury absolute 1.88 3.6 

Net Turbine Capacity, MWe 899 847 

Normal Plant Auxiliary Load, MWe 33 33 

Incremental Cooling System Load, MWe 0 11 

Net Generating Capability, MWe 866 803 

Incremental Reduction of Peak 
Generating Capability, MWe 0 63 

aoperated at initial guaranteed conditions with a 75°F ambient wet-bulb temperature 

for closed-cycle cooling and a 750F river water temperature for once-through cooling.  

SOURCE: Consolidated Edison Company. of New York, Inc., Economic and Environmental 
Impacts of Alternative.Closed-Cycle Cooling Systems for Indian Point Unit 
No. 2, Volume No. 1, December 1, 1974, Table 3-2.



pressures at elevated cooling water temperatures and consumption of additional energy due to 
cooling system load. A natural draft cooling tower will result in an incremental reduction of 
peak generating capability on the order of 63 MWe.  

Because the incremental loss of peak generating capability occurs during peak summer demands 
the applicant believes it poses a potentially adverse effect on'system reliability at peak 
load. In order to maintain system reliability, the applicant has proposed the installation of 
gas turbines at an estimated cost of $315 per kw in 1979.4 

For the NDCT alternative, the cost of replacing 63 MWe peak generating capability in mid year 
1979 is $19,845,000. Using the carrying charges reported in Table 6-2 for gas turbines,,the 
staff determined the present value (1976) capability cost for a NDCT as follows: 

e 0.10(3.5) f
24 .5 (19,845,000 x 0.172)eOlOtdt - $21,978,000 

0 

Alternatively, the annualized cost is: 

28 

$21,978,000 (f e- O'lOtdt)-l = $2,341,000 
0 

The applicant's ten-year planned capacity, load and reserve margins for summer peaks are shown 
in Table 6-4. Table 6-4 also shows planned reserve margins with and without a CCC system for 
IP-2. As is indicated, theincremental reduction of IP-2 peak generating capability for any of 

Ithe five proposed cooling towers (alternative cooling towers are discussed in subsequent sections) 
results in less than a one percentage point decline of generating reserves. Moreover, reserves 
remain near 25% of peak load and in 1979 and 1983 above 30% of peak load.  

Planned capability, load and reserves for the.New York State Interconnected Systems, of which 
the applicant is a member, are shown in Table 6-5. Relatively high reserve margins during 
summer peaks indicate that the New York system is prepared to maintain a reliable supply of 
electricity during individual system peak loads, as well as coincident peak loads.  

The staff believes that the applicant's proposed installation of gas turbines to replace reduced 
peak generating capability (due to CCC) is an uneconomically large commitment of resources.  
The basis for the staff's conclusion is that the absence of 63 MW to 70 MW of peak generating 
capability would not lower the reserve to an'unacceptable level.  

In addition to the loss of peak generating capability, a closed cycle cooling system alternative 
for IP-2 will cause an average annual loss of generating capability below that which is available 
with once-through cooling. Average annual loss. of generating capability is the result of (1) 
high turbine exhaust pressures associated with the heat transfer mechanism of closed cycle 
cooling systems designed for IP-2 and (2) consumption of additional energy to operate closed 
cycle cooling system equipment. The applicant's estimates of lost generating capability for the 
proposed NDCT closed-cycle cooling system under annual average wet-bulb temperatures are shown in 
Table 6-6.  

The energy cost is the cost of an alternative source of-energy to replace the average annual 
loss of generating capability. Additional electric energy was reported to be available from 
within the applicant's system, through the operation of oil-fired steam generators at an incremental 
system cost of 25 mills per KWH for fuel in 1980.5 Since this cost is an annual cost incurred 
over the remaining life of the facility, it is expected to increase with increasing fuel costs.  
Based on a 1974 summer forecast of fuel prices, the applicant estimates that the cost of number 
6 oil will rise at an average annual rate of 4.8%, or approximately 5%, between 1975 and 1980.6 
Thus, an annual escalation rate of 5% was used in deriving the 1980 fuel costs of 25.mills per 
KWH and for. estimating the annual fuel costs for each year thereafter.



TABLE 6-4 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
PLANNED CAPACITY, LOAD, AND RESERVE - SUMMER PROGRAM 

(MW) 

Year 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

Existing Installed Capacity 

New Capacity and Retirements 

Indian Point No. 1 
Indian Point No. 2 
Roseton Nos. 1 and 2 
Indian Point No. 3 

Cooling Tower Deratings 

Retirements and Cold Standby 

Total Installed Capacity 

Purchased Capacity 

PASNY Astoria No.-6.  
PASNY Breakbeen 
Hydro-Quebec 
PASNY Fitzpatrick 
PASNY MTA Plant 1 
PASNY MTA Plant 2 
Other - Firm 

Total Purchases 

Total Capacity Resources 
Steam Derating 

New Capacity Resources 

Estimated Peak Load 

* Reserve - MW 

Reserve with Largest Unit 
Delayed One Year - MW

9936 10159 11032 10898 11090 11130 11096 11082 11019 10899

-257 

480 

10159 11032

-134 -157 

10898 11090

800 

605 
251 186 175

243 

494 

10653 

-106 

10547 

8600 

1947 

22.6 

1947

34 

220 

11252 
-94 

11158 

8800 

2358 

26.8 

1485

1580 

12478 
-101 

12377 

9100 

* 3277 

36.0 

.2477

800 

605 
172 

1577 

12667 

12667 

9400 

3267 

34.8 

o3010

68 

-63 

-39 

11130 11096

800 

605 
161 

1565 

12696 

12696 

9700 

2996 

30.9 

1963*

800 

605 
150 

1555 

12651 

12651 

10075 

2576 

25.6 

2508

-14 

11082 

800 
500 
605 
139 

2044 

13126 

-13126 

10450 

2676 

25.6 

2176

11019 10899 10899

800 
500 
605 
128 
700 

2733 

13752 

13752 

10825 

2927 

27.0 

2227

800 
500 
605 
117 
700 

1200 

3922 

14821 

14821 

11175 

3646 

32.6 

2446

800
500 
605 

700 
*1200 

3805 

14704 

.14704 

11650 

3154 

27.3 

3154

20.2* 24.9 20.8 20.6 21.9 27.322.6 16.9 27.2 32-.0



TABLE 6-4 (Continued) 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
PLANNED CAPACITY, LOAD, AND RESERVE - SUMMER PROGRAM 

(MW) 

-Year 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

% Reserve with incremental reduction 
of peak generating capability 
due to CCC 

NDCT (63 MWe) 
FANDCT, RMDCT, CMDCT (69 MWe) 
WDCT (70 MWe).

30.2 24.9 25.0 26.5 
30.2 24.9 24.9 26.4 
30.2 24.9 24.9 26.4

32.1 
32.0 
32.0

26.8 
26.7 
26.7

Reserve with Indian Point Unit No. 2 removed from service for cooling tower cut-in.  
SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental Impacts 

CFor Indian Point Unit No. 2, Supplement, Volume No. 1, Table SI-2.
of Alternative Closed-Cycle Systems

0 0



TABLE 6-5 

NEW YORK STATE INTERCONNECTED SYSTEMS 
PLANNED CAPABILITY., LOAD, AND RESERVE, SUMMER (MW) 

Maximum Installed 
Net Capability 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 .1990 

Thermal (Oil-Fired) .13158 13158 14410 14253 15103 15103 15089 15089 15063 '15063 14479 14479 14279 .14079 13879 13679 

Thermal (Coal-Fired) 3263 3263 3263 3570 3570 3570 5120 5120 5120 5105 5005 5755 5655 6405 6305 6205 

Thermal (Cimer) 0 0 0. 32 32 32 32 32 32 32 32 32 32 32 32 32 

Thermal (Gas.Turbine) 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 3897 

The 'rmal1 (Diesel) 74 74 74* 74 74 74 74 -74 74 74 74 74 74 74 74 74 

Thermal. (Nuclear) 2774 3647 3904 3996 4816 5044 5044 7294 9644 11994 11994 13194 15794 17094 19694 22294 

Hydro (Conventional) 4026 4026 4026 4026 4026 4026 4026 4026. 4026 4026 -4026 4026 4026 4026 4026 4026 

Hydro (Pumped Storage) 1000 1000 1000 1000 1000 1000 2000 2000 2000 2000 3000 4000 4000 4000 4000 4000 

Total Controlled 
Sources 28192 29065 30574 30848 32518 32746 35282 37532 39556 42191 42707 45457 47757 49607 51907 54207 

SCapacity Purchases 57- 51 811 807 803 800 800 800 .800 800 800 800 800 800 800 800 

Capacity Sales 150 150 150 150 .150 150 150 150 150 150' 150 150 150 150 150 150 

Total Cap. for Load 
of Area . 28099 28966 31235 31505 33171 33396 35932 38182 40506 42841 43357 46107 48407 50257 52557 54857 

Coincident Peak Load 21100 22180 23250 24230 25300 26360 27540 28720 29980 31160 32380 33600 34880 36130 37430 38770 

Gross.Margin 699 9 6786 7985 7275 7871 7036 8392 9462 10526 11681 '10977 12507 13527 14127 15127 16087 

Gross Margin % of Load 33.2 30.6 34.3.- 30.0 31.1 26.7 30.5 32.9 35.1 37.5 33.9 37.2 38.8 39.1 40.4 41.5 

SOURCE: 1975 Report of member electric corporations of the New York Power Pool and The Empire State Electric Energy Research Corporation 
pursuant to Article VIII, Section 149-b of the Public Service Law, Volume .2, Appendix D.--



TABLE 6-6 

AVERAGE ANNUAL LOSS OF IP-2 GENERATING CAPABILITYa, NDCT6 

Closed Cycle 
Once-Through Natural Draft 
Cooling Wet Cooling Tower 

Net Turbine Capacity, MWe 906 892 

Normal Plant Auxiliary Load, MWe 33 33 

Cooling System Load, MWe 0 11 

Net Generating Capability, MWe 873 848 

Average Annual Loss of Net 
Generating Capability, MWe 0 25 

aoperated at initial guaranteed conditions with yearly average conditions determined 
by a 65°F wet-bulb temperature during a three month summer and a 35°F wet-bulb 
temperature during the remainder of the'year' 

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental 
Impacts of Alternative.Closed-Cycle Cooling Systems for Indian Point Unit 
No. 2, Volume 1, December 1, 1974, Table 3-3.  

The staff's calculations of the present value (1976) and annualized energy cost associated with 
a natural draft cooling tower for IP-2 are given below. A plant capacity factor of 76.2% was 
used based on 8 weeks scheduled maintenance and a mature outage of 10%. 7 

Present value energy cost: 
24 0.05t 

eOl0(4)f24  (25,000 kw x $0.025 kwhr x 8760 hrs. x 0.762,) e dt 
o .eOlOt 

= $39,085,000 

Annualized value energy cost: 

$39,085,000 28 e0-0.lOtdt) "l= $4,162,000 

0 

d. Downtime Costs From Cooling System Tie -in-.  

The applicant anticipates a seven month outage of IP-2 from May 1, 1979 to December 1, 1979, as 
a result of the tie-in to closed-cycle cooling. Since'IP-2 requires twomonths annually for 
refueling, the staff concludes that by utilizing the tie-in period for .refueling, the operating 
loss is actually five months or 3,672 operating hours. Since IP-2 is currently rated at 873 
MWe, net plant generating capability, the maximum loss of power due to the IP-2 five month 
outage is 873 MW X 3,672"hr. or approximately 3,206 X 106 kWh.  

Replacement energy is reported by the applicant to be available through the operation of existing 
base load capacity on the Consolidated Edison system in combination with purchased power from 
neighboring systems. Average cost'of replacement, energy is reported tobe 25,mills per kWh. The 
incremental production cost of replacing the lost energy takes into account-the operating cost 
savings realized with'IP-2iout of service. The total' cost of replacement .energy is determined 
by the staff as follows: 

Maximum energy loss: 873 MW x 3,672 hr.  

Incremental production cost - $/kWh' 

Average.cost df replacement energy. $0 02500 

IP-2 operating 'cost .0.00273 

incremental cost (rounded off) $Q.0223' 
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Total cost of replacement energy 

873 MW x 3,672 hr x $0.0223 = $71,487,000 

Present value (1976) 

$71,487,000 e7O 10 (3,5) : $50,680,000 

Annualized'value (1976 - 2003) 

$50,680,000 (f28e -0.lOt at) -1 $5,396,000 
0 

In addition to replacement energy, the applicant maintains that the outage of IP-2 poses a 
potentially adverse effect on system reliability and proposes the installation of additional 
capacity equivalent to IP-2 capacity. With IP-2 out of service for tie-in to closed cycle cooling, 
the applicant reports that its planned generating reserve margin for the 1979 summer will decrease 
from 30.9% to 20.2% of estimated peak load (See Table 6-4). As a conservative estimate of'the 
replacement capacity cost, the applicant considers the installation of 900 MW of gas turbines at 
$315 kW (installed in 1979); this includes the installation of gas turbines to~replacethe loss 
of peak generating capability due to operation of a closed cycle cooling system (See Section 
6.2.2.2(c)). The applicants estimated cost of replacement capacity is $265,000,000, including 
escalation.  

The applicant also considers purchased power as an alternative to replacement-capacity, but 
dismisses it as a feasible alternative based on the uncertainties and contingencies associated 

with such a large amount of capacity purchases.  

The staff disagrees with the applicant's assessment of the need for replacement capacity during 

the 1979 summer tie-in. Reliability studies conducted by the New York Power Pool (NYPP), of 
which the applicant is a member, "determined'that a reserve margin of approximately 18% on an 

individual company basis..." is necessary to maintain its one day in ten year loss of load 

criterion. Therefore, based on the NYPP reserve criterion of 18% and the applicant's reported 

20.2% reserve margin, the staff does not support the applicant's proposed installation of 

replacement capacity during the IP-2 outage. Although the staff recognizes the significant: 

decrease in planned generating reserves as a result of the outage, it believes that such a large 

commitment'of resources to meet a relatively short-termoutageis not' economicallywarranted and 

should not be included as a cost of tie-in to-closed cycle cooling.  

The staff-also considers the possibility that the construction schedule, hence tie-inperiod, for.  

a closed-cycle cooling-system may be postponed to allow for a winter outage of.'IP-2 (See 

Section 4.1 for a discussion of licensing actions). A winter tie-in.would.'still-require replace

ment energy as discussed above; it would not require replacement, capacity. The applicant's 
system is a summer peaking system which maintains high reserve generating capacity during the 

winter months. For example the applicant reports planned generating reserves above 80% of its 

winter load for the years 1978 through 1984. However, the applicant:reports.that a winter tie-in 

could adversely affect the performance of some generating unitsif the IP-2 outage requires 
maintenance delays. " ' 

6.2.3 Fan-Assisted-Natural Draft Cooling Tower (FANDCT) ' 

6.2.3.1 Highlights of Design Features and Scheduling Important to Cost-Benefit Analysis 

In the applicant's assessment of alternative closed cycle cooling systems for IP-2, a FANDCT was 

briefly4 discussed but excluded as a-technically feasible' alternative for detailed economic and 

environmentalevaluation; The staff investigated FANDCT's, and concluded that they had potential 

economic and environmental, advantages over alternative closed cooling systems. The applicant, 

in response to a staff request,
8 submitted-a supplement'to its cooling-tower report' which 

included preliminary estimates of the dimensions, costs, and operating performance of a FANDCT 

applicable to IP-2.
9 The applicant also indicated a continuing effort to obtain additional 

information leading to a more complete evaluation of a FANDCT. However, since the information 

was not yet available through the applicant, the staff obtained additional information from 

electric utility personnel and vendors experienced in the engineering design, economic analysis 

and environmental analysis of alternative cooling systems for electric generating facilities.  

See Section 2.4.3.4 and references 10. and 11 for description.of the FANDCT.
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Relative to linear and circular mechanical draft cooling towers, the FANDCT's high velocity dis
charge 6f the plume above the base terrain eliminates problems associated with recirculation and 
interference and reduces environmental effects related to salt-deposition, increased ground
level fogging and icing.  

In order to meet IP-2 cooling requirements, the staff estimated that a single FANDCT, roughly 
280 feet high and 300 feet in diameter at the base, would be needed. The tower location could 
be similar to the proposed natural draft cooling tower location, but because of its lower pro
file, closer proximity to the safety related structures would be possible. Fewer construction 
materials and less excavation involved in a FANDCT may also lead to potential savings in construc
tion time as compared to a natural draft tower. However,-the applicant estimates that approxi
mately one year would be required for engineering design and, in effect, total time to operation 
.of a FANDCT might be longer than for a NDCT.  

6.2.3.2 Cost Estimates 

a. Capital Cost 

The staff's capital cost estimate for a single FANDCT is shown in Table 6-7 using the parameters 
and methodology employed by the applicant for a natural draft-cooling tower (Table 6-2). If the 
same construction schedule as a natural draft tower could be realized, the staff's evaluation 
shows a total estimated cost to be $75,018,000, where the tower structure cost was estimated to 
be approximately $6,000,000. All direct costs, except the cooling tower structure, were assumed 
to be the same as a natural draft cooling tower. However, since the base diameter of FANDCT is 
about 2/3 the natural draft tower base and closer proximity to safety related structures is 
possible, there exists potential savings with regard to excavation, piping, and electrical work 
over that shown in Table 6-7. Without detailed engineering estimates, these potential savings 
cannot be quantified.  

The present discounted value (1976) of the FANDCT capital cost was determined by the staff to be 

$80,932,000. The appropriate annualized value is $8,619,000.  

b. Annual Operating Cost 

Annual operating costs for a FANDCT are expected to be considerably higher than a comparable 
natural draft tower because maintenance of multiple fans in addition to maintenance of tower 
fill is required. The staff estimated that a FANDCT for IP-2 would contain 28, 138 horse-power, 
motor-driven fans around the periphery of its base. The 1974 annual operating costs were approxi
mated to be $2-62,000, of which $150,000 is due to maintenance of the tower fill and $112,000 for 
fan maintenance or $4,000 per fan per year. Annual operating costs at the outset of closed 
cycle cooling operation.on December 1, 1979 were calculated using a 5 percent rate of escalation 
and found to be $336,000. The present discounted value (1976-) and annualized value of annual, 
operating costs over the facility's lifetime are $3,152,000 and $336,000, respectively.  

c. Cost of Replacing Loss of Peak.Generating Capability and Energy From Plant Derating 

FANDCT's incremental reduction of IP-2 peak generating capability due to increased turbine 
exhaust pressure and cooling system auxiliaries is estimated by the staff to be 69 MWe; 55 MWe 
due to loss of turbine capacity and 14 MWe due to cooling system auxiliaries. Replacement of 
lost IP-2 capability by installing gas turbines at $315 per KW in 1979 results in an incremental 
capital cost of $21,735,000. The present value (1976) and annualized capability cost attributed 
to the FANDCT are $24,071,000 and $2,564,000,respectively.  

Annual average derating of IP-2 for a FANDCT was reported by the applicant in its supplement, 
August 6, 1975, to be 30 MWe. Thirty MW's-are capable of being replaced by the additional 
operation of oil-fired steam generators within the applicant's system at incremental generating 
costsof 25 mills per KWH in 1980. Using a 76.2 percent plant capacity factor and a 5 percent 
rate of escalation on fuel costs, the staff determined the FANDCT present value (1976) energy 
costs to be $46,902,000. The annualized energy cost is $4,994,000.
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TABLE 6-7 

CAPITAL COST ESTIMATE OF CLOSED CYCLE FAN ASSISTED 
NATURAL DRAFT COOLING TOWER, IP-2 

Component Description Cost Estimate 

Cooling tower structure, installed 6,000,000a 

Amertap clean system, installed 3,112,000 
Piping, installed 7,643,000 
Excavation for tunnels, tower, 

roads, sump pits, elect. work, etc. 14,905,300 
Electrical work associated with tower 990,800 
substation and lighting power 1,341,700 

Project management and inspection 1,136,800 
Other direct costs 192,200 

Total direct costs 35,321,800 

12% engineering and supervision 4,239,000 
2.75% administration and supervision 1,086,000 
26% payroll taxes and pensions 1,384,000 
15.75% interest during construction 6,620,000 

Total project costs 48,650,000 

28.5% escalation 13,865,000 
20% contingency 12,503,000 

Total estimated cost 75,018,000 

aStaff's estimate based on the cost of two smaller FANDCT's (210 feet'high and 270 feet 

in base diameter) reported by the applicant, Supplement, Volume No. 1, August 6, 1975, p. 43.  

d. Downtime Costs from Cooling System Tie-In 

Except for a later construction start-up time, the construction schedule for a FANDCT could be 
similar to the natural draft cooling tower schedule outline in Section 4. It appears improbable 
for the IP-2 summer outage during 1979 to be avoided if the FANDCT were to become operational 
on December 1, 1979. Therefore,*the seven-month IP-2 outage resulting from the tie-in of a 
closed-cycle FANDCT system would result in a downtime cost for replacement energy' similar to 
that reported for a natural draft cooling tower in Section 6.2.2.2(d).  

6.2.4 Linear Mechanical Draft Cooling Tower (LMDCT) 

6.2.4.1 Highlights-of Design Features and Scheduling Important to Cost-Benefit Analysis 

A rectangular mechanical draft cooling tower (LMDCT) is a low profile tower composed of linear 
fan modules that are constructed of either concrete or specially treated wood. Like the natural 
draft cooling towers, LMDCT's cool condenser cooling water by evaporative and convective heat 
transfer to the air. However, unlike the natural draft cooling towers, LMDCT's depend on motor
driven fans to force air through the tower structure. The number and size of fans contained in 
a LMDCT determine the size of the tower and depend on the particular cooling duties required of 
the tower. For IP-2 cooling requirements and the thermal criteria listed in Table 6-8, the 
applicant has evaluated two LMDCT's, each measuring 520 feet long, 75 feet wide, and 68 feet 
high and containing.13 fans with 200 horsepower motors. See also Section 2.4.3.2 for a description.
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TABLE 6-8 

THERMAL DESIGN CRITERIA FOR LINEAR MECHANICAL 
WET AND WET-DRY COOLING TOWERS, IP-2 

Condenser heat load 7,350 x 106 BTU/hr 

Cooling water flow 600,000 gpm 

Cooling tower range 250 F 

Cooling tower approach 170 F 

Design summer wet-bulb temperature 740 F 

Design summer relative humidity 55% 

Design winter dry-bulb temperature 200 F 

Design winter relative humidity 80% 

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental 
Impacts of Alternative Closed-Cycle Cooling Systems for Indian Point Unit 
No. 2, Volume No. 1, December 1, 1974, Table 3-1.  

Advantages of the LMDCT's, relative to a single natural draft cooling tower, include: (1) small 
visual changes in surrounding landscape due to its low profile, (2) lower capital costs and 
(3) less dependence on ambient wet-bulb temperatures for cooling tower performance, hence, 
better thermal control than natural draft cooling towers. Important disadvantages associated 
with LMDCT's are (1) relatively high maintenance expenses, (2) appreciable power consumption 
due to fan operation, (3) greater plant deratings resulting from increased turbine exhaust 
pressures, (4) noise emissions generated by.fan blade movement and fan motors, (5) reduced 
thermal performance due to the occurrence of recirculation and interference under certain 
meteorological conditions, and (6) more potential environmental problems related to increased 
ground-level fogging, icing, and humidity and greater salt deposition rates.  

The applicant estimates that construction of two LMDCT's would take approximately three years; 
six months less than the applicant's proposed single natural draft tower. However, the appli
cant has indicated that in the event LMDCT's are recommended, construction activity could not 
commence until December 1, 1976, 6 months later than construction start-up for a natural draft 
tower. Thus, in allowing time to tie-in LMDCT's into the IP-2 facility, the applicant would be 
ready to operate With closed-cycle LMDCT's on December 1, 1979 (see construction schedule for a 
natural draft cooling tower listed in Section 4 for comparison).  

6.2.4.2 Cost Estimates 

a. Capital Costs 

Estimates for the capital cost of two linear mechanical draft cooling towers for IP-2 were pro
vided by the applicant and are shown in Table 6-9. Of the total estimated cost of $80,000,000, 
$7,000,000 is attributed to the two cooling tower structures and $15,546,000 is due to excavating 
work for towers, tunnels, electrical work, etc. Excavation is estimated to involve the removal 
of 175,000 cubic yards of rock and soil, where 75,000 cubic yards are required to be excavated 
for the tower foundation and 100,000 cubic yards for tunnel piping and sump pits. The present 
discounted value (1976) of the capital cost estimate is determined by the staff to be 

$86,307,000. The annualized value is $9,192,000. 6



TABLE 6-9

CAPITAL COST ESTIMATE OF CLOSED CYCLE LINEAR MECHANICAL 
DRAFT WET COOLING TOWERS, IP-2 

INSTALLATION 
DESCRIPTION COMPANY CONTRACTOR MATERIAL TOTAL 

Install cooling towers 7,000,000 7,000,000 
Install Amertap clean system 3,112,000 3,112,000 
Furn., install piping (mech sys) 27,000 2,812,400 4,963,300 7,802,700 
Struct., excavation for 

tunnels, tower,*roads, 
sump pits, etc. 20,000 15,164,000 15,184,000 

Struct., excavation for 
elect. work & assoc. 362,000 362,000 

Elect. assoc. w/tower 831,500 496,200 1,327,700 
Elect..work assoc. w/substation 485,300 1,093,300 1,578,600 
Elect. work lighting power 31,600 187,600 219,200 

PROJECT MANAGEMENT & INSPECTION 975,000, 975,000 
OTHER DIRECT COST 177,100 141,400 318,500 

TOTAL DIRECT COST 1,199,100 29,798,800 6,881,800 37,879,700 

12 % ENGINEERING & SUPERVISION 4,545,600 
2.75 % ADMINISTRATION & SUPERVISION 1,166,700 
26 % PAYROLL TAXES & PENSIONS 1,493,600 
13.5 % INTEREST DURING CONSTRUCTION 6,086,600 

TOTAL PROJECT COST, 51,172,200 

30.41 % ESCALATION 15,561,500 
20 % CONTINGENCY 13,266,300 

TOTAL ESTIMATED COST 80,000,000 

SOURCE: Consolidated Edison Company of New-York, Inc., Economic and Environmental Impacts of Alternative 
Closed-Cycle Cooling Systems for Indian Point Unit No. 2, Volume No. 2, December 1, 1974, Table 5-2.



b. Annual Operating Cost 

Annual operating costs for two LMDCT's each containing 13 cells were estimated by the applicant 
to be $442,000 per year in 1974.12 Maintenance of the fill was reported to cost $13,000 per 
year per cell, while maintenance of fan motors is $4,000 per year per cell.  

The present discounted value of operating costs is calculated by the staff to be $5,317,000, 
allowing a 5% rate of escalation on materials and labor. Annualized operating cost for two 
LMDCT's is approximately $566,000.  

c. Cost of Replacing Loss of Peak Generating Capability and Energy from Plant Derating 

Table 6-10 shows.the applicant's estimated loss of IP-2 peak generating capability due to two 
LMDCT's to be 69.MWe; 55 MWe resulting from increased'turbine back pressures during high ambient 
wet-bulb temperatures and 14 MWe due to incremental cooling system load. The replacement of 
lost capability through the installation of 69 MWe of gas turbines at $315 per kW in 1979 results 
in an incremental capital cost of $21,735,000. The present discounted value (1976) capability 
cost attributed to LMDCT's is estimated to be $25,071,000.. The corresponding annualized cost 
through the year 2003 is $2,564,000.  

Average annual loss of IP-2 generating capability as estimated by the applicant is shown in 
Table 6-11. The loss of 38 MWe is assumed to be replaced by the additional operation of exist
ing oil-fired steam generators within the applicant's system at an incremental generating cost 
of 25 mills per kWh in 1980. Using a 76.2% capacity factor and a 5% rate of escalation on fuel 
costs, the present value (1976) and annualized energy cost are calculated by the staff to be 
$59,409,000 and $6,326,000, respectively.  

d. Downtime Costs From Cooling System Tie-In 

Downtime costs due to the tie-in of two LMDCT's into the IP-2 system are identical to the natural 
draft alternative discussed in Section 6.2.2.2(d).  

6.2.5 Circular Mechanical Draft Cooling Tower (CMDCT) 

6.2.5.1 Highlights of Design Features Important to Cost-Benefit Including Discussion 
of Limitations of Information Base 

The applicant did not consider the feasibility of circular mechanical draft cooling towers 
(CMDCT) as an alternative closed-cycle cooling system for IP-2. An investigation by the staff 
to determine the feasibility of CMDCT's f6r IP-2 indicated that in addition to the three alter
natives considered by the applicant, CMDCT's and'fan assisted natural draft cooling towers 
(discussed in Section 6.2.3) are viable alternatives which need to be examined more closely. In 
response to a staff request 13 , the applicant submitted a supplement to its environmental report 
which provided preliminary estimates as to the dimensions, costs, and operating performance of 
CMDCT's for IP-2. 14 The staff conducted an independent analysis-incorporating the data sub
mitted by the applicant along with its own data base. The staff discussed CMDCT's with a vendor 
of CMDCT's and electric utility personnel experienced in the engineering design, economic
analysis, and environmental analysis of alternative cooling systems for electric generating 
facilities.  

The CMDCT is a relatively new design among evaporative closed cycle cooling systems, incorpo
rating (1) the round or circular shape of the hyperbolic natural draft cooling tower, and (2) 
the mechanically induced draft characteristic of the linear-mechanical draft cooling tower. The 
CMDCT fan cyclinders are not unlike the fan cyclinders used in the linear mechanical draft 
tower. The distinguishing feature of the CMDCT, however, is the physical arrangement of fans 
into a circular cluster (See Section 2.4.3.3). While maintaining a low profile, the CMDCT 
design offers operating features similar to the natural draft cooling tower as well as several 
advantages over the linear mechanical draft cooling tower.
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TABLE 6-10

INCREMENTAL REDUCTION OF IP-2 MWe CAPABILITY 
DURING SUMMER PEAK CONDITIONS, LMDCT's 

Linear 

Once-Through Mechanical Draft 
Cooling Cooling Towers 

Turbine Exhaust Pressure inches 

Mercury absolute 1.88 3.7 

Net Turbine Capacity, MWe 899 844 

Normal Plant Auxiliary Load, MWe 33 33 

Incremental Cooling System 
Load, MWe 0 14 

Net Generating Capability, MWe 866 797 

Incremental Reduction of 
Peak Generating 
Capability, MWe 0 69 

aOperated at initial quaranteed conditions with a 75°F ambient wet-bulb temperature 

for closed cycle cooling alternatives and a 75
0F river water temperature for once

through cooling.  

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental 

Impacts of Alternative Closed-Cycle Systems for Indian Point Unit No. 2, 

Volume No. 1, December 1, 1974, Table 3-2.  

TABLE 6-11 

AVERAGE ANNUAL LOSS OF IP-2 GENERATING CAPABILITY, LMDCT'sa 

Rectangular 

Once-Through Mechanical Draft 
Cooling Cooling Towers 

Net Turbine Capacity, MWe 906 882 

Normal Plant Auxiliary Load, MWe 33 33 

Cooling System Load, MWe 0 14 

Net Generating Capability, MWe 873 835 

Average Annual Loss of Net 
Generating Capability, MWe 0 38 

aOperated at initial guaranteed conditions with yearly average conditions determined by 

a 650F wet-bulb temperature during a three month summer and a 35°F 
wet-bulb temperature 

during the remainder of the year.  

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental 

Impacts of Alternative Closed-Cycle Cooling Systems for Indian 
Point Unit 

No. 2, Volume No. 1, December 1, 1974, Table 3-3.



The primary advantage of the CMDCT is the result of the circular clustering of fans which pro
duces a concentrated buoyant plume rising to an altitude similar to the natural draft cooling 
tower plume before dispersing. Moreover, two or more nearby towers reinforce the combined 
plume rise.  

Because of its plume characteristics, the CMDCT's, like the natural draft cooling towers, offer 
significant environmental advantages over the linear mechanical draft cooling towers, including 
reduced ground level fogging and icing. Also, compared to linear mechanical draft cooling 
towers, CMDCT's offer greater operating efficiency because recirculation and interference are 
reduced. As a result, CMDCT's can be placed as near to one another as 1-1/2 diameters on center 
line or one tower radius between tower structures. As compared to the natural draft cooling 
tower, the CMDCT's low profile design presents less aesthetic impact. In addition, the CMDCT 
low profile allows it to be located nearer to safety related structures. These location factors 
offer potential savings over natural and other mechanical draft cooling tower with regard to 
piping, wiring, and excavating costs.  

A vendor of CMDCT's estimated that two such towers would be required to meet IP-2 cooling require
ments and the thermal criteria specified by the applicant for two linear mechanical draft cooling 
towers (Table 6-12). Each tower would be approximately 300 feet in diameter and 68 feet high, 
where the height is composed of 50 feet to the top of the fan deck and 18 feet from fan deck to 
fan cylinder tops. An individual tower would contain 13 fan cylinders, each 33 feet in diameter.  

TABLE 6-12 

THERMAL DESIGN CRITERIA FOR CMDCT'S, IP-2 

Condenser Heat Load 7,350 x 106 BTU/Hr 

Cooling Water Flow 600,000 g.p.m 

Cooling Tower Range 250F 

Cooling Tower Approach 170F 

Design Summer Wet-Bulb 
Temperature 740F 

Design Summer Relative 
Humidity 55% 

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental Impacts 
and Environmental Impacts of Alternative Closed-Cycle Cooling Systems for Indian 
Point Unit. No. 2, Volume No. 1, December 1, 1974, Table 3-1.  

6.2.5.2 Cost Estimates 

a. Capital Cost 

The staff's estimated cost for two CMDCT's assuming completion of construction, on December 1, 
1979, is shown in Table 6-13. Of the $67,510,000'total estimated cost, $7,700,700'is attributed 
to the two cooling tower structures-and basins and $8,905,000 to excavation for towers, tunnels, 
electrical-work, etc. As noted in the table, these latter two costs are.based.on vendor.esti-.  
mates obtained by the staff, while the remaining cost components are assumed, to be the same as 
those reported by the applicant for two linear mechanical draft cooling towers. In the 
absence of detailed engineering estimates and based on CMDCT cost estimates reported for other 
electric generating facilities, the staff believes that, this methodology results in reasonably 
accurate cost estimates of.CMDCT's-for IP-2.
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TABLE 6-13 

CAPITAL COST ESTIMATE OF CLOSED CYCLE CIRCULAR MECHANICAL 
DRAFT WET COOLING TOWERS, IP-2

Component Description Cost Estimate Cs) 

Two cooling towers and basins installeda 7,700,700 

.Amertap clean system, installedb 3,112,000 

Piping, installedb 7,802,700 

Excavation for tunnels, tower, roads, 
sump pits, electrical work, etc.a 8,905,300 

Electrical work associated with towerb 1,327,700 

Electrical work associated with substation 
and lighting power 1,797,800 

Project management and inspectionb 975,000 

Other direct costsb 318,000 

Total direct costs 31,939,700.  

c 
12 % engineering and supervision c 3,832,764 
2.75 % administration and superviion 983,743 

26 % payroll taxes and pensions 1,252,292 
13.5 % interest during construction 5,131,147 

Total project costs 43,139,600: 

30.41.% escalationc 13,118,766 
20 % contingency 11,251,682 

Total estimated cost 67,510,000 

aBased on vendor estimates.  
bcost assumed to be the same as the cost reported by the applicant for two linear 

mechanical draft cooling towers-(see Table 6-9)., 
cPercentages assumed to be the same as the percentages reported by the applicant for two 

linear mechanical draft cooling towers (see Table 6-9).
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Excavation costs for CMDCT's are approximately 60 percent of the excavation costs reported by 
the applicant for one natural draft cooling tower. These savings are possible with CMDCT's 
because their low profile enables them to be located nearer to safety related structures-than 
the proposed 560 feet high natural draft cooling tower. CMDCT's also offer excavation cost 
savings over the linear mechanical draft cooling towers.  

Because of the two location factors mentioned above, the staff has found that CMDCT's offer 
potential savings over natural draft and linear mechanical draft cooling towers with regard to 
piping and wiring costs. However, without detailed engineering concepts, designs, and layouts, 
the savings cannot be quantified. Therefore, they are not reflected in the staff's capital 
cost estimate for CMDCT's shown in Table 6-13. Consequently, that estimate overstates the true 
capital cost of CMDCT's for IP-2 to some degree.  

The present discounted value (1976) capital cost was determined by the staff to be $72,832,000.  
Expressed as an annualized cost over the years 1976 to 2003 the cost is $7,757,000.  

b. Annual Operating Cost 

The annual operating cost associated with two CMDCT's for IP-2 is due primarily to maintenance 
of fill materials and tower fans. Each of the 26 fans is driven by a 200 HP motor and can be 
operated at full speed or half speed. At half speed operation, each fan is reduced to 50 HP.  

Although comprehensive estimates for CMDCT operating costs are not available, the staff agrees 
with the applicant's assumption that operating costs for a CMDCT are comparable to the operating 
costs for a linear mechanical draft tower. 15 Based on the applicant's estimate of annual 
operating costs for two linear mechanical draft cooling towers, the staff determined the present 
discounted value (1976) and annualized value of operating costs for two CMDCT's to be $5,317,000 
and $566,000 respectively (see Section 6.2.4.2b for the appropriate derivations).  

c. Cost Of Replacing Loss Of Peak Generating Capability And Energy From Plant Derating 

The staff's analysis shows that the incremental loss of IP-2 peak generating capability due to 
the operation of two CMDCT's is the same as that determined by the applicant for two linear 
mechanical draft cooling towers. However, average annual loss of IP-2 generating capability 
for CMDCT's was found to be approximately 2.2 MW less than that reported for the linear mechan
ical draft towers containing the same number of fans per tower. CMDCT's incremental reduction 
of IP-2 peak generating capability due to increased turbine exhaust pressure and cooling system 
auxiliaries is estimated by the staff to be 69 MWe; 55 MWe due to loss of turbine capacity and 
14 MWe due to cooling system auxiliaries. The replacement of this lost capability by installing 
gas turbines at $315 per kW in 1979 results in an incremental capital cost of $21,735,000.  
Present value (1976) capability cost and annualized capability cost attributed to two CMDCT's 
are $24,071,000 and $2,564,000 respectively.  

Average annaul loss of IP-2 generating capability is determined by a yearly average wet-bulb 
temperature. This was reported by the applicant to be characterized by a 65°F wet-bulb tempera
ture during a three-month summer period and a 35°F wet-bulb temperature during the remainder of 
the year (see footnote "a" of Table 6-11). Under these average conditions, CMDCT's increase the 
turbine exhaust pressure and consume energy to operate associated water pumps on a basis com
parable to the rectangular mechanical draft towers. However, the staff understands that with a 
150F reduction in the design ambient wet-bulb temperature, CMDCT's can handle IP-2 full load 
cooling requirements while fans are operated at half speed. Based on the above yearly average 
temperatures this mode of operation would be possible nine months of the year (on the average).  
Using this information, the staff found that the annual average loss of IP-2 generating capa
bility due to CMDCT's would be 35.8 MWe; 24 MWe due to loss of turbine capacity and 11.8 MWe due 
to cooling system load.  

The loss of 35.8 MWe is assumed to be replaced by the additional operation of oil-fired steam 
generators within the applicant's system at an incremental generating cost of 25 mills per kWh 
in 1980. Using a 76.2 percent plant capacity factor and a 5 percent rate of escalation on fuel 
costs, the present value (1976) energy cost and annualized energy cost for CMDCT's would be 
$55,969,000 and $5,959,000,respectively.  

0 
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W d. Downtime Costs From Cooling System Tie-In 

Information compiled by the staff indicates that CMDCT's could likely be constructed in sub
stantially less time than a natural draft cooling tower. Time savings of six months to one year 
can be realized through (1) the use of precast concrete structural members which are cast 
offsite, and (2) reduced requirements for excavation.* The applicant has indicated that construc
tion of a mechanical draft cooling system could not commence until December 1, 1976. It is 
therefore possible that the CMDCT's could be completed and tied in.by June 1, 1979, thus avoid
ing a summer outage. A tie-in by June 1979.assumes, of course, that the CMDCT could be constructedj 
one year earlier than the natural draft alternative. For each month construction is delayed, 
there is a corresponding delay for system tie-in.  

6.2.6 Wet-Dry Mechanical Draft Cooling Towers twnMnCT) 

6.2.6.1 Highlights of Design Features and Scheduling Important to Cost-Benefit Analysis 

See Section 2.4.2 for a description of the WDMDCT) 

Compared to completely wet evaporative cooling towers, the most significant advantages of WDMDCT's 
includes: (1) less dense, less visible plume discharged from the fan cylinders; (2) reduced 
potential environmental effects related to increased ground-level fogging, icing, and salt 
deposition; and (3) less visual change of surrounding landscape due to its less visible plume.  
Disadvantages of WDMDCT's include:(l) high turbine exhaust pressures, hence, greater plant 
deratings; and (2) high maintenance costs. Disadvantages of the WDMDCT's compared to natural 
draft cooling towers include: (1) greater noise emissions resulting from fan operation; (2) 
higher capital costs; and (3) greater power consumption.  

WDMDCT§ were considered by the applicant to be a feasible alternative closed cycle cooling 
system for IP-2 and were retained for detailed economic and environmental evaluation. In 
determining the number and size of these towers'needed to meet IP-2 cooling requirements, the 
applicant used the same thermal criteria as specified for linear mechanical draft cooling 
towers. Based on these criteria,four MWMDCTt would be required for IP-2. Each tower would be 
336 feet long, 70 feet wide, and 74 feet high and contain seven fans rated at 200 horsepower 
eaci.  

The construction schedule for fourWDMDCTt was reported to be the same as two linear mechanical 
draft cooling towers. Actual construction would begin on December 1, 1976 and be completed on 
December 1, 1979, allowing seven months from May 1, 1979 to December 1, 1979 for cutover from 
once-through cooling to closed cycle cooling.  

a. Cost Estimates 

Table 6 14 shows the applicant's capital cost estimate of four mechanical draft WDMDCT's for IP-2.  
The total estimated cost is $89,000,000. Major cost components include $10,000,000 for the 
cooling tower structure and $15,'334,000 of excavation work for tunnels, tower, roads and sump 
pits. Physical excavation of rock and soil for tower foundation, tunnel piping, and sump pits 
is estimated to be 175,000 cubic yards.  

The present value (1976) capital cost is estimated by the staff to be $96,016,000. The 
annualized value is approximately $10,226,000.  

*See Section 7.4 concerning increased design time required.
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TABLE 6-14

CAPITAL COST ESTIMATE OF CLOSED CYCLE 
MECHANICAL DRAFT WET/DRY COOLING TOWERS, IP-2

INSTALLATION 
COMPANY CONTRACTORDESCRIPTION MATERIAL TOTAL

Install cooling towers 10,000,000 10,000,000 
Amertap cleaning system 3,112,000 3,112,000 
Furn. install piping (mech. sys) 27,000 2,918,000. 5,541,000 8,486,000 
Struct., excav. for tunnels, 
tower, roads, sump pits, etc. 20,000 15,314,000 15,334,000 

Struct., excav. for elect. work 
and assoc. 362,000 362,000 

Elect. work assoc. w/tower 881,000 529,600 1,410,700 
Elect. work assoc. w/substation .514,400 1,166,000 1,680,000 
Elect. work lighting power 33,700 200,200 233,900 

PROJECT MANAGEMENT & INSPECTION 975,000 975,000 
OTHER DIRECT COST 189,500 146,000 336,100 

TOTAL DIRECT COST 1,211,500 33,135,200 7,583,400 41,930,100 

12 % ENGINEERING & SUPERVISION 5,031,600 
2.75 % ADMINISTRATION & SUPERVISION 1,291,400 

26 % PAYROLL TAXES & PENSIONS 1,623,200 
13.5 % INTEREST DURING CONSTRUCTION 6,733,300 

TOTAL PROJECT COST 56,609,600 

30.41 % ESCALATION 17,215,000 
20 % CONTINGENCY 15,175,400 

TOTAL ESTIMATED COST 89,000,000 

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental Impacts of Closed-Cycle 
Cooling Systems for Indian Point Unit No. 2, Volume No. 1, December 1974, Table 5-3.
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b. Annual Operating Cost 

Annual operating costs for four WDMDCT's each containing 7 cells was estimated by the applicant 
to be $560,000 or $20,000 per cell per year in 1974.16 In order to evaluate the annual operating 
costs at the outset of operation on December 1, 1979 and each year thereafter through 2003, the 
staff used a 5% rate of escalation compounded continuously over the 5-year interim and over the 
24-year estimated useful life of the facility. The annual operating cost expressed as a 
present discounted value (1976) is $6,736,000 and annualized value is $717,000.  

c. Cost of Replacing Loss of Peak Generating Capability and Energy From Plant Derating 

Shown in Table 6-15 is the estimated loss of IP-2peak generating capability due to the operation 
of four WDCT's. Of the total 70 MWe derating, 55 MWe is due to increased turbine exhaust 
pressure and 15 MWe is due to incremental cooling system load. The capital cost of replacing 70 
MW of lost capacity by the installation of gas turbines at $315 per kW in 1979 is $22,050,000.  

TABLE 6-15 

INCREMENTAL REDUCTION OF IP-2 MWe CAPABILITY 

DURING SUMMER PEAK CONDITIONSa WDMDCT's 

Once-Through Mechanical Draft 
Cooling Wet-Dry Cooling Towers 

Turbine Exhaust Pressure 

inches Mercury absolute 1.88 3.7 

Turbine Capacity, MWe 899 844 

Normal Plant-Auxiliary'Load, MWe 33 33 

Incremental Cooling System Load, MWe 0 15 

Net Generating Capability, MWe 866 796 

Incremental Reduction of Peak 
Generating Capability, MWe 0 70 

aOperated at initial quaranteed conditions with a 750F ambient wet-bulb temperature for 
closed-cycle cooling alternatives anda 75°F river water temperature for once-through 
cooling.  

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental Impacts' 
of AlternatIve Closed-Cycle Cooling Systems for Indian Point Unit No. 2,' 
Volume 1, December 1, 1974,'Table 3-2.  

The staff determined the present discounted value (1976) capability cost to be $24,420,000 and an 
annualized value capability cost to be $2,601,000...  

The average annual loss of IP-2 generating'capability due to the operation of WDMDCT's is shoWn'in 
Table 6-16 to be 39 MWe.- As-was-discussed in Section 6.2.2.2(c), make-up-energy for IP-2 
average annual derating is expected to be:available from within the applicant's system at an 
incremental generating cost of 25 mills per kWh in 1980. By Using a plant capacity factor of 
76.2% and a fuel escalation rate of 5%, the staff's calculation of present discounted value 
(1976) energy cost is $60,972,000. The corresponding annualized value of the energy cost 
associated with the wet/dry cooling system is $6,492,000.
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TABLE 6-16 

AVERAGE ANNUAL LOSS OF IP-2 GENERATING CAPABILITY
a , WDMDCT's 

Once-Through Mechanical Draft 

Cooling Wet/Dry Cooling Towers 

Net Turbine Capacity, MWe 906 882 

Normal Plant Auxiliary Load, MWe 33 33 

Cooling System Load, MWe 0 15 

Net Generating Capability, MWe 873 834 

Average Annual Loss of Net Generating 
Capability, MWe 0 39 

aOperated at initial guaranteed conditions with yearly average conditions-determined by 
a 650F wet-bulb temperature during a three-month summer and a 35

0F wet-bulb temperature 
during the remainder of the year.  

SOURCE: Consolidated Edison Company of New York, Inc., Economic and Environmental Impacts 
of Alternative Closed-Cycle Cooling Systems for Indian Point Unit No. 2, 
Volume 1, December 1, 1974, Table 3-3.  

d. Downtime Costs from Cooling System Tie-In 

Downtime costs from mechanical draft wet/dry cooling system tie-in are identical to the natural 
draft alternative discussed in 6.2.2.2(d).  

6.2.7 Summary of Project Costs and Performance-of Alternatives 

A cost summary of the five closed cycle cooling tower alternatives for IP-2 is tabulated in 
Table.6-17. Capital cost, annual operating cost, capability cost, energy cost, and downtime 
cost are shown for each alternative as a present value (1976) and annualized value (1976 through 
2003). Total project cost is also derived for each alternative by summing over the five cost 
categories.  

As is shown in Table 6-17, the least costly closed cycle cooling tower in terms of total project 
cost is the NDCT alternative, followed closely in ascending order by the FANDCT and then CMDCT, 
LMDCT, and the WDMDCT alternative. In comparing the FANDCT, .CMDCT and LMDCT alternatives to the 
NDCT, it can be seen that the lower capital cost advantages are completely offset by higher 
annual operating costs, capability costs, and energy costs. WDMDCT's do not offer any cost 
advantages over a NDCT or any other alternative shown in Table 6-17.



TABLE 6-17

COST SUMMARY OF CLOSED CYCLE COOLING TOWER ALTERNATIVES 
($1,000) 

Natural Draft Fan-Assisted Natural Linear Mechanical Circular Mechanical Wet-Dry Mechanical 
Cooling Tower Draft Cooling Tower Draft Cooling Towers* Draft Cooling Towers Draft Cooling Towers 

Present Annualized Present Annualized Present Annualized Present Annualized Present Annualized 
Value Value Value Value Value Value Value Value Value Value 

Capital Cost. 90622 9651 80932. 8619 86307 9192 72832 7757 96106 10226 

Annual Operating Cost 1794 191 3152 336 5317 566 5317 566 6736 717 

Capability Cost (incremental 21978 2341 24071 2564 24071 2564 24071 2564 24420 2601 
loss of peak generating 
capability) (63 MWe) (69 MWe) (69 MWe) (69 MWe) (70 MWe) 

Energy Cost 39085 4162 46902 4994 59409 6326 55969 5959 60972 6492 
(Average annual loss of 
generating capability) (25 MWe) (30 MWe) (38 MWe) (35.8 MWe) (39 MWe) 

Downtime Cost fr6m Cooling 
System Tie-In: replacement 
energy from existing 
capacity and purchased 
power 50680 5396 50680 5396 50680 , 5396 50680 5396 50680 5396

204159 21741 205737 21909TOTAL COST 225784 24044 208869 22242 238824 25432



The staff discussed the reliability impact of incremental losses of peak generating capability 
due to alternative CCC systems in Section 6.2.2.2 c. The staff concluded that adequate gener
ating reserve margins (during peak.demands) would most likely be maintained within the applicant's 
system in the absence of 63 MW to 70 MW of peak generating capability and the applicant's pro
posed installation of gas turbines to replace this capability would not be economically warranted.  
As such, the capability cost for each alternative in Table 6-17 would not be incurred and the 
total project cost would be lower by the appropriate amount. For example, total project cost 
for a NDCT would be approximately $182 million, present value. However, the staff does not believe 

that the absence of capability costs in Table 6-17 significantly affect the relative econbmic rank

ing of cooling system alternatives as discussed above.  

6.3 EXTERNAL SOCIAL AND ECONOMIC IMPACTS OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS 

6.3.1 Description of the Impacted Communities 

6.3.1.1 Physical Ambiance-landscape, Weather, etc.  

The Indian Point site is surrounded on all sides by high ground ranging from 600 to 1,000 ft.  
above sea level. Along the winding Hudson River are steep, wooded slopes of the Dunderberg on 
the west bank and West Mountains to the northwest and Buckberg Mountain to-the west-southwest.  
On the east side of the river where the site is located, the peaks are lower but include Spitzen
berg and Blue Mountains. The. site itself is hilly, rising to about 150 ft. above river level 
with no unique environmental values such as natural wildlife sanctuaries, caverns, rare and/or 
endangered species of plants or wildlife, etc. The Indian Point site is characterized by species 
of eastern deciduous hardwood.

17 

The dominant overstory species on site and in surrounding areas are mixed-oak and eastern 
hemlock, hickory-oak, with some white pine, black cherry and maple. Understory species common 
to all areas include yellow .poplar sassafras, sumac, and catalpa.  

The area immediately around and including Indian Point is zoned for heavy industry. The indus
tries nearest the plant are a wall board factory and a yeast plant. Surrounding areas also 
include stone quarries, water reservoirs, parklands, recreational facilities, the New York 
Military Reservation (Camp Smith), and residential areas flanking the site, including Buchanan, 
Verplanck Montrose and Peekskill. The deep valley location of the Indian Point site causes 
local micrometeorological and climatogical conditions to be different within the valley than on 
the higher, surrounding ridges. At river level and 100 and 200 ft above river level, the winds 
are upstream by day and downstream by night more than a third of the time. Precipitation averages 
46 in/year and is rather uniform month by month. Because of greater evaporation and soil reten
tiveness in summer and because of snow in winter, the flow of the Hudson River is not uniform 
through the year but is high in spring and low in late summer. Mean ambient air temperature near 
Indian Point varies from 28°F in January to 750F in July.  

6.3.1.2 Municipalities and Other Government Organizations in.the Area 

The region surrounding Indian Point considered for potential socio-economic impacts includes the 
municipalities of: Buchanan and Croton-on-Hudson, the Town of Cortlandt, and the City of Peekskill, 
in Westchester County, New York; and the own of Stony Point, and the Villages of Halverstraw, 
and West Halverstraw in Rockland County, New York. -The four Westchester County communities, in 
addition to being geographically close-in to the site, fully constitute Westchester County's 
Legislative District No. 1. The three Rockland County municipalities are situated just across 
the Hudson River within a few miles of the proposed cooling tower. In addition the southwest 
portion of Putnam County and the southeast portion of Orange County .were considered for visual 
impacts.  

6.3.1.3 Population and Existing Land Use Patterns 

The seven municipalities either in or around Indian Point reported a population in 1970 of 
83,137. Table 6-18 presents 1970 population data and 1980 projected population figures by 
community. The four municipalities in Westchester County are expected to grow at a relatively 
low ( 0.7 percent) rate per year while those in Rockland County are anticipating an annual 
growth rate of approximately 3.9 percent.
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Land use along the Hudson is varied. The area surrounding Indian Point is zoned for heavy industry and many industrial facilities are located near the proposed site (see Section 6.3.1.4).  Good limestone has led to many quarries along the banks and an inactive one is presently adja
cent to the site. Tracts of land fronting the Hudson River are also used by a number of institutions. The Veterans Administration Hospital at Montrose, the-New York State Military Reservation (Camp Smith), and the West Point Military Academy are all within 10 miles of the site.  Recreational outlets on the river are also present with several sections of the Palisades 
Interstate Park on the west bank, and parks and beaches on the east bank. Marinas, boat ramps, 
and fishermen's landings are also available. The City of Peekskill is one of the major landowners along the Peekskill Bay waterfront and is presently considering several proposals to develop and revitalize the area. Plans call for increased recreational, residential, and industrial use of the waterfront property. 18 The Penn Central Railroad and U.S. Highway 9 
serve both banks of the river.  

TABLE 6-18 

POPULATION - 1970 AND 1980 (PROJECTED) FOR 
MUNICIPALITIES SURROUNDING INDIAN POINT 

Municipalities 1970 1980 

Westchester Countya 

Buchanan 2,110 2,100 
Cortlandt 24,760 27,900 
Croton-on-Hudson 7,523 7,100 
Peekskill 19,283 20,300 

Total 53,676 57,400 

Rockland Countyb 

Halverstraw 8,198 10,000 
Stony Point 12,705 20,000 
West Halverstraw 8,558 11,000 

Total 29,461 41,000 

TOTAL 83,137 98,400 

SOURCE: Interpolation of data from "Westchester's Population: 1975 - 85 Changing 
Profile." 

a Westchester County Department of Planning, August 1975.- Table 6, p. 9.  
b1974 Rockland County Data Book, Rockland County Planning Board, 
New York, 1974, p. 20.  

Electric power stations represent an important component of the industrial use of the Hudson River shoreline. Within ten miles of the cooling tower site there are a total of eight power 
stations either operating, in construction, or planned.  

The Hudson River itself services both commercial and recreational interests. About 600 to 800 commercial ships and barges pass the Indian Point site each year. The cargo consists largely of petroleum products, dry goods, and molasses. Pleasure boating and sport fishing are also preva
lent in the area.  

The majority of the land to the east and to the west of the river within five miles of the site is zoned for parks and residential use. For example, on the west bank of the Hudson, Stony Point, Halverstraw and West, HalveStraw incorporate approximately 20,000 acres of which 56.5 
percent are used for public parks and recreation, 20 percent are vacant, and 13 percent are zoned residential. The Palisades interstate Park crosses through the town of Stony Point and 
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contribUtes greatly to 'this region's parks and recreation land use.
,19 The total land area of 

the four Westchester County communities on the east side of the Hudson is 29,060 acres. The 

overall populati6n density (number of persons per square mile) of this area is 1,235 which is 

slightly more than half the average density per square mile for all of Westchester.20  Howeverj 

this region is more densely populated than the west bank communities (955 per square mile) and 

slightly more committed to residential, commercial, and industrial land use, 

6.3.1.4. Economic Activity 

Economic activity around Indian Point includes heavy manufacturing, power generation' stone 

quarries, a fairly strong recreational sector, and commercial activity primarily emanating from 

Peekskill and its environs. Table 6-19 presents a list of major industrial employers and esti

mated number of employees for the seven municipalities. For the Rockland County communities, 

totals for all industrial employment are available.
21 As of 1971, Stony Point reported seven 

plants with 613 employees and the town of Halverstraw which includes the villages of Halverstraw 

and West Halverstraw contained 37 plants and 4,007 employees.  

Industrial and commercial growth in the Westchester communities has generally been quite slow in 

recent years. However, there is currently considerable retail construction planned or in progress 

in the Route 6 area of Cortlandt, and in the Peekskill urban renewal area. Future industrial 

growth in Rockland county is not expected to be of any significant importance in the villages of 

Halverstraw and West Halverstraw, and the town of Stony Point~
22 Rather, industrial growth is 

anticipated to occur away from village centers and onto major highways and industrial park 
complexes.  

6.3.1.5 Labor Force and Employment 

The three Rockland County communities reported a labor force as of 1970 of II',166 of which 3.8% 

were unemployed. This labor force was 62% male and 38% female. The vast majority of these 

workers, 77%,are employed within Rockland County. Other important places of work are Manhattan 

8%, and Westchester County 5%. Distribution of the labor force is given in Table 6-20.  

Data on the 4 Westchester County communities indicate that most of their work force is employed 

within the county proper. In Buchanan and Peekskill, six percent and four percent,respectively 

of the male labor force works in Manhattan. For Croton-on-Hudson and Cortlandt,the figures are 

23 and 11 percent,respectively. In general, the population within these municipalities is more 

heavily oriented to blue collar employment than is the population of the county as a whole. 
Of 

the male labor force of the county, 40 percent is employed in professional, technical, 
or mana

gerial occupations. Comparable figures for the sub-region are; Peekskill 25%, Cortlandt 37%, 

Croton-on-Hudson 47%, and Buchanan 25%.  

Employment in the four Westchester communities totalled 12,500 in 1972. This figure excludes 

self-employed and domestic workers. Median family income for the county was estimated at 

$17,400 for 1973, making it one of the highest in the country. Of the four communities, only 

Croton-on-Hudson and Cortland approximate this value. Peekskill was estimated to have the 

lowest median family income in the county at $14,200 and Buchanan, at $15,400,was 
about 11% 

below the county's median family income level.  

6.3.1.6 Tax Revenues and Community Services 

The basic support of local government is the combined county-town levy which 
is used to meet 

county and town legislative, judicial, and administrative costs. Among the major categories 

financed are public safety, parks and recreation, public works,.debt redemption, 
and certain 

drainage and highway costs. In addition, county revenues support health and social services and 

the community college. Special purpose districts, such as those established to meet educational 

needs, fire protection, and sewer projects have their own tax rates, 
which are typically col

lected at the town level.  

The Village of Buchanan has experienced a dramatic tax windfall as a result of the nuclear 

plants located within its boundaries. The village reports for the 1975-76 period total assessed 

real property of approximately $75 million. Almost $72 million, or 95 percent, is attributed to 

real property owned by Consolidated Edison. This has effectively lowered the local. citizens.' 

taxation rate to $1.70 per $100 based on an equalization rate of 32 percent.
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TABLE 6-19

MAJOR EMPLOYERS AND ESTIMATED NUMBER OF 
EMPLOYEES BY MUNICIPALITY 

Estimated Number 

Employers of Employees 

Buchanan 

Consolidated Edison, Indian Point 700 
Georgia-Pacific Corporation 120 

Wedco Corporation 700 

Cortlandt 

Leonore Doskow, Inc. 60 

Croton-on-Hudson 

Croton Time Corporation 75 
Prompt Maintenance Service, Inc. 200 
Penn-Central NAa 

Peekskill 

Caldor, Inc. 200 
The Ednalite Corporation 150 
Geringer & Sons Manufacturing Corporation 130 
Nan-Flower Lingerie, Inc. 100 
Peekskill Star Corporation 75 
Standard Brands, Inc. 150b 
Wheeldex, Inc. 75 
White Plains Iron Works, Inc. 160 

Stony Point 

Kay Fries Chemicals, Inc. 180 
Gabriel Manufacturing Company 72 
U.S. Gypsum Corporation 180 

West. Halverstraw 

Modern Dust Bag Company 150 
Label Products Company 80 

Halverstraw 

Forte Manufacturing 70 
New City Sportswear 100 
Empire State Chain Company 110 
Canvas & Leather Bag Company 75 
Martin Marietta 107 

Ward Pavement, Inc. 200 
Colonial Sand & Stone Company 85 
Louis Hornick & Company 300 

SOURCE: Legislature Profile, Westchester County, p. 2, and'1974 Rockland County 
Data Book, pp. 60-67.  

aEmployment figures unavailable.  

.bEstimate provided by Standard Brands, Inc. during telephone inquiry on June 1, 1976.
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TABLE 6-20 

DISTRIBUTION OF ROCKLAND COUNTY'S LABOR FORCE BY EMPLOYMENT CATEGORY - 1970

Number 
Employment Category -of Jobs Percentage 

Service Trades 27230 34 

Manufacturing & Mining 18160 23 

Retail & Wholesale Trade 15648 19 

Transportation & Community 5992 7 

Construction 4874 6 

Government 4705 6 

Financial Service 4252 5 

TOTAL 80861 100

SOURCE: Rockland County land use plan, Rockland County 
New York, 1973, p. 62.  

6.3.1.7 Recreational Facilities

Planning Board, New York City,

Much of the land within 15 miles of the site is presently used for parks and recreation; 
consequently, a Wide choice of recreational activity is available to local residents and visitors.  

Certainly the most important recreational complex in the area is the Palisades Interstate Park 
Region which encompasses 17 state parks and several historic sites. Several: of these facilities 
are situated either in or close to the towns of Stony Point and Halverstraw. These include the 
Bear Mountain State Park (5,068 acres), Harriman State Park (46,181 acres), Halverstraw Beach 
State Park (73 acres), Hightor State Park (511 acres), Hook Mountain State Park (661 acres), and 
the Stony Point Reservation (87 acres). Activities available throughout the park system include 
skiing, camping, hiking, golf, fishing, roller and ice skating, swimmin'g, boating, tennis, and 
bicycling. In 1974, attendance figures suggest that approximately 5-1/2 million people visited 
the parks' New York State facilities. Figures for those parks close to Indian Point are incom
plete, but Table 6-21 lists results for those where data are available.  

The local communities also maintain park areas and recreational programs. These facil-it-ies are 
for the most part open only to town and village residents. For example, Stony Point has two 
developed town parks which offer scenic areas with picnic and play facilities. Halverstraw has 
two major town parks and the villages of Halverstraw and West Halverstraw also maintain village 
parks. Similar developments prevail on the Westchester side of the Hudson with considerable 
future expansion anticipated.  

The total municipal park acreage within the four Westchester municipalities.is 497 acres.  
Adding state and county facilities produces an overall park acreage of 3,072 acres with the 
following distribution by town: Buchanan 28; Cordlandt 2,047; Croton-on-Hudson 547; and Peekskill 
450. Table 6-22 lists and describes the county parks and recreational facilities in this region.  

Another important recreational aspect of the area is the opportunities presented by the Hudson 
River. Yacht clubs and marinas service many boating enthusiasts on the river and sport fishing 
is likewise important. Presently, the city of Peekskill is considering the establishmentof a 
riverfront park and beach for its shore front.
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TABLE 6-21 

1974 ATTENDANCE FOR SELECTED STATE PARKS IN 
PALISADES INTERSTATE PARK COMPLEX 

State Park Attendance 

Bear Mountain 2,160,000 

Harriman 1,933,000 

Stony Point 27,450 

Hightor 31,000 

SOURCE: Attendance data provided by Palisades Interstate Park Commission.  

TABLE 6-22 

COUNTY AND STATE PARKS AND RECREATIONAL FACILITIES 
ON WESTCHESTER SIDE OF- IMPACT AREA 

County Park Acres Facilities 

Blue Mountain Reservation 1.586 Target range,'trap and skeet, beach 
picnicking, hiking and nature study, 
ice skating,horsebackriding, fishing, 
refreshments, archery.  

Colabaugh Pond (part of 50 Undeveloped 
Briarcliff-Peekskill 
Parkway) 

Croton Gorge 97 Hiking and nature study, fishing, 
skiing, sledding.  

Croton Point 504 Beach, picnicking, ball fields, 
family camping, fishing, refreshments, 
music and art camp.  

George's Island 176 Picknicking, hiking and nature study, 

boating, fishing, boat launching.  

Oscawana Island 161 Hiking and nature study.  

State Park 

Old Croton Trailway -- Hiking.,

SOURCE: Profile Legislative District Number 1, Westchester County Department of Planning, p. 4.
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The Indfan Point site itself has also experienced shifts toward recreational land use.  
Consolidated Edison, the present owner, has transferred 14 acres at the northern edge of the site 
to the Village of Buchanan for development as a marina. Also, there are plans to maintain an 80
acre forested area and small lake for recreation in the northern portion of the site. However, 
the availability of.onsite land will be reduced for futurerecreational development depending on 
the type of cooling tower installed (see Table 5-9).  

6.3.1.8 National and Historic Points of Interest in the Area 

Relying on the applicant, the National Register of Historic Places has identified 40 historical 
places in the vicinity of Indian Point, 15 of which are designated National Historical Landmarks. 23 

The closest of these are the Stony Point Battle Reservation on the west bank of the river about 
two miles downstream, the Palisades Interstate Park, west of the Stony Point area, and the Van 
Cortlandt Manor in Croton-on-Hudson. More distant important visitor attractions of significant 
historic and national interest include Hyde Park National Historic Site, West Point Military 
Academy, and Vanderbilt Mansion National Historical Site. In 1973, approximately 3 million 
people visited these places of interest.  

The New York State Parks and Recreation Division for Historic Preservation provided the appli
cant with a listing of sites listed in the National Register of Historic Places. 24 The sites 
were divided into three categories and are given below.  

Sites in the lower Hudson Valley from which the project is likely to be most visible: 

St. Peter's Church, Van Cortlandtville, Westchester County 
Van Cortlandt Manor, Croton-on-Hudson, Westchester County 
Lyndhurst, Tarrytown, Westchester County 
Washington Irving House, Tarrytown, Westchester County 
Hyatt-Livingston House, Dobbs Ferry, Westchester County 
Jasper F. Cropsey House and Studio, Hastings, Westchester County 
Dutch Reformed Church, Tarrytown, Westchester County 
First Baptist Church, Ossining, Westchester 
.Site of Old Croton Dam, Ossining Vicinity, Westchester County 
Philipsburg Manor, Upper Mills, Westchester County 
Philipse.Manor, Yonkers, Westchester County 
John Bond Trevor House, Yonkers, Westchester County 
Untermyer Park, Yonkers, Westchester County 
West Point Foundry, Cold Spring, Putnam County 
Palisades Interstate Park, Rockland County and Orange County 
Stony Point. Battlefield, 9W, Rockland County 
Terneur-Hutton House, West Nyack, Rockland County 
Ft. Montgomery, Bear Mountain, Orange County 
Ft. Montgomery Site, south of Ft. Montgomery, Orange County 
New Windsor Cantonment, Temple Hill Road, Orange County 
Dewint House, Tappan, Rockland County 
Haskell House, New Windsor, Orange County 
David Crawford House, Newburgh, Orange County 
Dutch Reformed Church, Newburgh, Orange County 
Mill House, Newburgh, Orange County 
Montgomery-Grand-Liberty Streets-Historic District, Newburgh, Orange County 
Washington's Headquarters, Newburgh, Orange County 
U.S. Military Academy, West Point, Orange County 
Francis Hoyer House, W. Haverstraw, Rockland County 

Sites beyond the Hudson Valley but in thegeneral Vicinity of the project: 

John Jay Homestead, Katonah, Westchester County 
Joseph Purdy Homestead, Purdys, Westchester County 
Elephant Hotel, Somers, Westchester County 
Bedford Village District, Bedford, Westchester County 
Chappaqua Historic District, Chappaqua, Westchester County 
Henry Garner Mansion, Garnerville, Rockland County 
Delaware & Hudson Canal, Orange County 
Sloat House, Sloatsburg, Rockland County
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Sites beyond the Hudson Valley and not in the vicinity of the project:

St. Paul's Church, Mount Vernon, Westchester County 
John Stevens House, Mount Vernon, Westchester County 
Thomas Paine Cottage, New Rochelle, Westchester County 
Caleb Hyatt House, Scarsdale, Westchester County 
Reid Hall, Purchase, Westchester County 
Old Croton Aqueduct Trailway, Westchester County 
Square House, Rye, Westchester County 
Westchester County Courthouse, White Plains, Westchester County 
Bolton Priory, Pelham, Westchester County 
Historic Track, Goshen, Orange County 
Harriman Estate, Harriman, Orange County 
Southfield Furnace Ruin, Tuxedo, Orange County 
Knox Headquarters, Vails Gate, Orange County 
Dutchess Quarry Cave Site 
William Bull House, Campbell Hall, Orange County 
Jackson Bull House, Campbell Hall, Orange County 
1841 Goshen Courthouse, Goshen, Orange County 
Ft. Decker, Pt. Jervis, Orange County 
Quaker Meetinghouse, Smith Clove, Orange County 

The staff has considered the potential visibility of an NDCT from historic sites located within 
10 miles of IP. As a practical matter it was not feasible to consider plume visibility in this 
portion of the staff anaylsis. It was determined that the tower will not be visible from nearly 
all sites. The degree of visibility from the few sites from which the tower may be visible 
will be minor. The-degree of visibility from the First Baptist Church in Ossining and from the 
Francis Harper House in WestHalverstraw has not been confirmed but is thought to be slight or 
nonexistent in both cases. The tower will be effectively obstructed from view from all sites, 
not including the two questionable sites, by intervening topology or vegetation. Even Stony 
Point Battlefield will be insignificantly impacted because of its heavily wooded condition.  
This site is 2.5 miles SW of the proposed tower site on the opposite bank of the Hudson River.  
In reaching its conclusions concerning visual impact on historical sites the staff depended on 

the viewshed map prepared by Jones & Jones, a viewshed map submitted by'the applicant, other 
maps of the area, and personal inspection of a sample of sites by the staff.  

The staff concludes that any visual impacts on the sites listed above will not cause any change 

in the quality of their characteristics that qualifies them under the National Register criteria.  

Only two archaeologic sites in Westchester'County are mentioned by Ritchie.
25  "Most of the 

sites spared by construction or other modern activities have'been heavily molested by relic 
collectors over a very long period and relatively few have received attention from competent...  
archaeologists." For many years before its acquisition by the applicant, the Indian Point area 
itself was a commercial amusement park.  

6.3.1.9 FutureDevelopment and.Planning Objectives of the Local Communities 

Each municipality sets its own planning and zoning policy through the preparation of an overall 
land use plan, adoption of a zoning ordinance map, and enforcement of all pertinent codes and 

regulations. Basically, all development that occurs within each community is regulated by 

policy and administrative decisions made at the local level. The County Planning Boards assist 

many of the municipalities in the preparation of their master plans-and zoning ordinances.  

Several of these communities now have their own planning staffs or planning consultants. The 

County-Planning Board's main planning function is one of review and to assure compatibility with 

county and state plans. Table 6-23 presents the status of planning and zoning activity for the 

seven municipalities most directly impacted by the proposed cooling tower.  

The Village of Buchanan has a Planning Board and has used the services of planning consultants 
since 1951. Preparation of a Village master plan was authorized in 1964, but never completed.  

The Village's zoning map, prepared in 1969, serves as the master plan. Consolidated Edison and 

Georgia-Pacific own the major portion of undeveloped land in the Village of Buchanan. Ultimate 

use of the remaining undeveloped land will determine criteria for future subdivision and planning.  

The remaining six communities have already adopted master plans and have either retained planning 

consultants or developed internal planning staffs..
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TABLE 6-23 

STATUS OF PLANNING AND ZONING ACTIVITY IN'SEVEN 
MUNICIPALITIES SURROUNDING INDIAN POINT - 1974a 

Master Zoning Site Plan -Subdivision, 
Community Plan Ordinance Review: Regulations-..  

Buchanan -- 1969 -- XX 

Cortlandt 1967 1968 -- 1969 

Croton-on-Hudson 1970 1970 -- 1968 

Peekskill 1967 1960 -- 1960 

Stony Point 1973 1961 -- XX 

Halverstraw 1970 1972 XX XX 

West Halverstraw 1970 1,972 XX XX 

a denotes either none exists or unknown.  

"XX" denotes existence but date of preparation unknown.  
SOURCE: Profile Legislativ'e District Number 1, Westchester County Department of 

Planning, p. 6, and 1974 Rockland'County-Data Book, Rockland County Planning Board, 
New York.  

The most active planning effort in the region appears to be occurring in the city of Peekskill.  
Here, development projects and proposals to revitalize the city are actively underway. Urban 
Renewal and Neighborhood Development projects effecting 340 acres have either recently been 
completed or are approaching completion. In addition, Peekskill has been the recipient of "701" 
funds for studies on zoning ordinances and the revitalization of the city's waterfront district.  

It is difficult to generalize on the overall goals inherent in the master plans and development 
plans of the region. However, it appears that rapid growth is not anticipated in these com
munities and it is their hope that satisfactory controls can be imposed such that any growth 
that does occur will not be of a disruptive nature. Major emphasis is also placed on expanding 
the recreational base as well as preserving the physical amenities of the region.  

6.3.2 Impacts During Construction 

6.3.2.1 Impacts on Aquatic Biota 

With adequate protection against erosion on and around the construction site during the period 
of construction any impact on aquatic biota will be minimal and thus will have no economic or 
social consequence.  

6.3.2.2 Impacts on Terrestrial Biota 

All closed cycle cooling tower alternatives will cause the alteration of various amounts of site 
acreage, up to 22 additional acres, now covered primarily by eastern hemlock and other species 
characteristic of eastern deciduous hardwood forests. None of the alternative cooling tower 
systems will totally eliminate this existing 80-acre forest. There have been no rare or 6 
endangered plant or animal species identified on the Indian Point site. The resulting reduction 
of forest habitat will be the primary impact to on-site wildlife. Cooling tower construction 
activities may cause some wildlife species inhabiting the remaining forested areas of the site
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to temporarily seek refuge in areas less influenced by human activity. Therefore, there may be 
some reductions in existing on-site wildlife populations due primarily to the reduction of 
habitat.  

The staff believes' the-socio-economic consequences of the biota impacts during construction of 
any of the alternative closed cycle cooling systems will be minimal. Aside from cutting off 
visitor center peddstrian access to forested areas on site, little or no impact on human activity 
is anticipated in the region due to disruptions of terrestrial'biota at the IP site during the 
construction period.  

Expected socio-economic, consequences are so slight that it is not possible to compare conse
quences of the several alternative cooling systems.  

6.3.2.3 'Impacts on the Human Environment' 

a. Stress on community services 

The major potential sources of stress on community services are associated with-the number of 
and activities of the construction workers and with the physical and financial impacts directly 
associated with construction activity. Although no 'estimates of the number of construction 
workers required for each alternative system is currently available the number will probably 
range between 100' and 200. These workers will be drawn mostly, from the New York City metro
politan area and thus will commute to the site daily. The relatively'small number of workers 
involved and the likelihood that few construction workers would relocate to one of the com
munities surrounding the facility indicates that the impact of construction workers on the 
community services will be insignificant except, perhaps,'for an additional burden on the local 
streets and highways at the beginning and end of shifts. Construction activity will directly 
demand certain public services. There is, however, little chance of the local, communities not 
being able to meet these demands.  

b. Highways and traffic 

Increased truck and automobile traffic is expected during the construction period. The appli
cant estimates that 100 to 150 trucks per day will be required to move excavated material from 
the cooling tower site throughout the first year of construction. 26 The applicant points out 
that the increased volume o traffic will have to be handled to limit'the'congestion on vehic
ular arteries both on and off site. While the complete route to be taken by the 100 to 150 
trucks is'dependent upon the final decision of where to dispose of the spoils, crossing of 
Broadway and use of Bl'eakley Avenue to State Route 9 will likely constitute part of the route.  
The applicant 'should confer with the village of Buchanan in determining the final truck route 
so that the village might evaluate the adequacy of streets involved as' well as the adequacy of 
traffic controls to maintain disruption from additional traffic' at acceptable levels.  

A sound emission impact study by Ostergaard Associates for the applicant indicates that the only 
construction-related noise of potential off-site concern is that of truck traffic along Bleakley 
Avenue and Route 9. There will be a noticeable increase in sound levels from truck traffic for 
a period of six months to a yea r,depending' on which alternative cooling system is adopted.

26 

The Ostergaard report points out the necessity of a 24-hour continuous pour of concrete for the 
tower basins requiring a continuous delivery of ready-mix by trucks.

28  In the case of the 
natural draft and mechanical draft basins, the pour would continue for 92 hours. Complaints 
from residents along BleakleyoAvenue are anticipated and the'aplicant wiil.require trucks to 
comply with.New'York State vehicle noise emission regulations'. 

c. Tax revenues 

Real estate taxes from the Indian Point Nuclear Station 'accrue to seven taxing jurisdictions: 
the Village of Buchanan, Town of Cortlandt, County of Westchester, State of New York, Verplanck 
Fire Protection District, School District Number 3, and the Water District.' Real estate taxes 
are assessed on the value of plant (structure)' in place each taxing period. The staff has not 
estimated the possible flow of tax revenues during the construction, per'iod. A more detailed 
discussion oftax revenues during the operating-period is provided in Section 6.3.3.3. There 
is, however, a question of whether a closed cycle cooling system will be ruled tax exempt as'a

pollution control device. The applicant has yet to apply to the State for a ruling on this 
matter.
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d. Employment and income benefits 

The staff anticipates that construction workers will not number more than several hundred and 
nearly all will commute from their present residences within the greater New York Metropolitan 
area. The number of skilled Workers required is a small fraction of the total number available 
in the region; thus, little impact is anticipated on the total labor market. Wages will be 
distributed over the region in the same pattern as workers. Little of the payments to labor 
will go into the surrounding communities. Also, construction of a closed cycle cooling system 
will follow the much higher construction employment of IP-3.  

e. Impact of aesthetics on recreation, land uses, and plans for land and water use 

Aesthetic impacts during the construction period will be mainly confined to the site.. Con
struction activity will be visible from the river but hidden by trees from land locations out
side of the applicant's property.  

f. Summary comparison of impacts of alternative.systems 

Community and regional impacts during construction of a closed cycle cooling system will be 
quite limited no matter which alternative system is chosen. Although differences in community 
impacts do exist among the alternatives, these differences are not considered of major impor
tance in the cost-benefit balancing of the alternatives.. Construction time of 3.5 years for the 
natural draft tower and the much greater volume of excavation material and concrete and rein
forcement bars will'result in heavy truck traffic over a longer period of time than .the other 
alternatives. The fan-assisted natural draft tower, having the second greatest volume of con
crete, can be expected to rank second in terms of duration of traffic associated with delivery 
of concrete and other materials. The differences in noise duration among these two alternatives 
and the remaining three alternatives considered are of minor consequence relative to existing 
and past noise levels.  

6.3.3 Impacts During Operation 

6.3.3.1 Impacts on Aquatic Biota 

The staff finds that operation of any one of the alternative closed cycle cooling systems will 
not result in unacceptable adverse impacts upon the aquatic environment (see Sections 5.4.3 and 
5.4.4);therefore, the staff finds the socio-economic consequences of such impacts to be of 
little consequence, and no additional measures are required to mitigate biotic impacts. Because 
of the limited level of biotic impacts, the staff has not attempted to differentiate among the 
alternative closed cycle cooling systems.  

6.3.3.2 Impacts on Terrestrial Biota 

Potential damage to terrestrial biota which may arise from operation of a closed cycle, cooling 
system would be attributable to.one or more of the following: salt drift, aerosol salt, and 
increased moisture including induced fogging and icing. Each of these potential sources of 
damage to terrestrial biota has been evaluated by the staff--see Sections 5.2.2 and 5.2.3.  
Botanical injury and mortality from salt drift of dogwood and hemlock on site immediately 
surrounding the cooling tower is assessed to be possible during the operating life of the 
mechanical draft alternative closed cycle system. The level of damage from the NDCT and the 
FANDCT is assessed to be essentially nonexistent, both onsite and offsite. Offsite, the major 
source of potential damage to terrestrial biota would be salt drift from the mechanical draft 
alternatives. Even with the use of what the staff believes to be conservative assumptions and 
estimates which are biased toward showing damage, the staff analysis shows an extremely small 
potential for severe damaging episodes for terrestrial biota over the life of a cooling system.  
However, the licensee should monitor the drift and salt deposition in the surrounding area and 
determine its significance; further, sensitive species of plants should also be monitored, as 
appropriate, to detect changes.  

The staff concludes there is little possibility of botanical injury, having social or economic 
consequence, from operation of any of the cooling system alternatives. Among the five alter
natives the greatest potential for damage was found for the MDCT and W/D MDCT. The area of 
potential risk was identified as approximately defined by the 200 kg/km 2 drift contour for 
August and September. This area is defined by a roughly eliptical shape with-a major axis 
running through the cooling towers, parallel to the river in a SW-NE direction, extending 0.75
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,. / miles upstream and 1.0 miles downstream, and a 0.5 mile minor axis perpendicular to the major 
axis. Most of the area included is comprised of the applicant's property, the property of 
Georgia Pacific Corporation to the south, and the property of Standard Brands to the north.  
Potential impact on residential landscaping is confined to seven houses on Bleakley Avenue near 
Broadway and one house on Broadway just south of Bleakley Avenue. The probability of botanical 
injury on these properties over the life of a mechanical draft system is very small and would be 
confined to hemlock and dogwood which might be on the properties. The potential for botanical 
damage from the other cooling systems is even less than for mechanical draft.  

6.3:3.3' Impact on the Human Environment .  

a.' Aesthetics. ' .. . . , -. , 

The staff believes that the visual change resulting from construction'and operation of a closed 
cycle cooling tower is potentially the most socially and economically consequential of the 
various possible environmental impacts. During two visits to the area, the staff found strong 
local concern over the visual impact of the proposed natural draft tower and its plume (Also 
see comments in Chapter 8 submitted by Village of Buchanan, City of Peekskill, City of Peekskill 
Planning Commission, and Senator Gordon). A reconnaissance of the surrounding area indicated 
that although the NDCT might have the greatest visibility, each of the alternative towers would 
be visible to some degree from a number of neighborhoods in Pe~kskill, Buchanan, and across the Hudson River. The accompanying plume would tend to extend the range of visibility considerably.  
In addition to the concern expressed over the impact on the quality of the view from existing 
neighborhoods, concern was also expressed over the impact on the development potential of the 
Peekskill waterfront. In its analysis of aesthetic impacts,, the staff has been guided by two 
underlying questions. What will be the relative impact of each of the alternatives on the 
quality of the view-scope as perceived by the viewing public? What will be the economic impact
of each alternative in terms of real estate values in the various visually impacted neighborhoods 
and the development potential of the Peekskill waterfront? While the answers to these questions 
remain incomplete due to the inadequacy.of analytical techniques, nevertheless, the staff has 
evaluated the alternatives and concluded that of the three lowest cost alternatives, CMDCT, 
FANDCT, and NDCT, the CMDCT has an advantage over FANDCT and NDCT and that FANDCT has an advan
tage over NDCT.  

The staff has taken an eclectric approach to evaluation of potential visual impacts. First hand 
experiences and observations of a number of staff members on a number of closed.cycle cooling 
systems in this country and Europe were compiled. Hundreds of photographs of various cooling 
towers and plume conditions were examined. Several days were spent reconnoitering the vicinity 
of IP by automobile, foot, and light aircraft. In addition, the services of a landscape archi
tectural and environmental planning firm (Jones & Jones, Seattle, Washington) were engaged to 
apply, on a limited experimental basis, a technique which had previously been developed to 
assess the visual change in a viewscope-resulting from manmade intrusions to the landscape including nuclear power plant siting and transmission line routing.30-4o The study examined the 
relative visual impact of the three alternatives. CMDCT, FANDCT, and NDCT on a high visibility 
day with a severe plume configuration.41 An evaluation was made for the three alternatives at 
Unit 2 alone and for Unit 2 and Unit 3 together. A team from Jones & Jones surveyed and photo
graphed the Indian Point area during late August, 1975. A viewshed map was constructed on the 
USGS. 1:24,000 quadrangles for Peekskill and Halverstraw--Figure 6-1. Figure 6-1 shows those 
locations within six miles of the proposedIndian Point Unit No. 2 tower from which the top of a 
natural draft tower at 600 feet above sea level is visible assuming foreground trees.and build
ings do not obstruct the view. The viewshed map was used to identify'areas from which to select representative viewpoints. The team visited nearly every heavily populated street and prominent 
viewpoint within the viewshed and within a six-mile radius of the proposed Unit No. 2 tower 
site. About sixty photographs were taken and screened on the basis of population density,_ 
distance, direction of view, observer position, and clarity of visual context. The ten view
points finally selected for evaluation are shown in Figure 6-1. Enlarged color prints of each F|GU| viewpoint were made and retouched by a professional artist to depict the alternative cooling 
towers. The plumes depicted are severe-and would more likely be observed during cold winter 
months than in milder months. The artist rendition of plumes superimposed on the photographs 
will likely occur considerably less than two percent of the hours of the year. The depicted 
plumes would most likely occur early on cold winter mornings under conditions of high relative 
humidity and moderate to high wind conditions, Plumes with the depicted degree of visibility 
are very unusual during other than winter conditions. Even duriag the winter the slight warming 
of the air as the sun rises in the sky may slightly decrease the-relative humidity of the air 
and the visibility of the plume. A sample of the photographs used for the evaluation are 

6-38 reproduced-in black and white as Figures 6-2(a) through 6-2(c).
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FIGURE 6-1 VIEWSHED OF INDIANPOINT VICINITY FROM RIM OF 
565 FEET NATURAL DRAFT COOLING TOWER,

Source:, Jones & Jones
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miles upstream and 1.0 miles downstream, and a 0.5 mile minor axis perpendicular to the major 
axis. Most of the area included is comprised of the applicant's property, the property of 
Georgia Pacific Corporation to the south, and the property of Standard Brands to the north.  
Potential impact on residential landscaping is confined to seven houses on Bleakley Avenue near 
Broadway and one house on Broadway just south of Bleakley Avenue. The probability of botanical 
injury on these properties over the life of a mechanical draft system is very small and would be 
confined to hemlock and dogwood which might be on the properties. The potential for botanical 
damage from the other cooling systems is even less than for mechanical draft.  

6.3.3.3 Impact on the Human Environment 

a. Aesthetics 

The staff believes that the visual change resulting from construction and operation of a closed 
cycle cooling tower is potentially the most socially and economically consequential of the 
various possible environmental impacts. During two visits to the area, the staff found strong 
local concern over the visual impact of the proposed natural draft tower and its plume (Also 
see comments in Chapter 8 submitted by Village of Buchanan, City of Peekskill, City of Peekskill 
,Planning Commission, and Senator Gordon). A reconnaissance of the surrounding area indicated 
that although the NDCT might have the greatest visibility, each of the alternative towers would 
be visible to some degree from a number of neighborhoods in Pe kskill, Buchanan, and across the 
Hudson River. The accompanying plume would tend to extend the range of visibility considerably.  
In addition to the concern expressed over the impact on the quality of the view from existing 
neighborhoods, concern was also expressed over the impact on the development potential of the 
Peekskill waterfront. In its analysis of aesthetic impacts, the staff has been guided by two 
underlying questions. What will be the relative impact of each of the alternatives on the , 
quality of the view-scope as perceived by the~viewing public? What will be the economic impact 
of each alternative in terms of real estate values in the various visually impacted neighborhoods 
and the development potential of the Peekskill waterfront? While the answers. to these questions 
remain incomplete due to the inadequacy of analytical techniques, nevertheless, the staff has 
evaluated the alternatives and concluded that of the three lowest cost alternatives, CMDCT, 
FANDCT, and NDCT, the CMDCT has an advantage over FANDCT and NDCT and that FANDCT has an advan
tage over NDCT.  

The staff has taken an eclectric approach to evaluation of potential vi'sual impacts. First'hand 
experiences and observations of a number of staff members on a number of closed cycle cooling 
systems in this country and Europe were compiled. Hundreds of photographs of various cooling 
towers and plume conditions were examined. Several days were spent reconnoitering the vicinity 
of IP by automobile, foot, and light aircraft. In addition, the services of a landscape archi
tectural and environmental planning firm (Jones & Jones, Seattle, Washington) were engaged to 
apply, on a limited experimental basis,' a technique which had previously been developed to 
assess the visual change in a viewscope resulting from manmade intrusions to the landscape 
including nuclear power plant siting and transmission line routing. 30-40 The study examined the 
relative visual impact of the three alternatives CMDCT, FANDCT, and NDCT on a high visibility 
day with a severe plume configuration.4' An evaluation was made for the three alternatives at 
Unit 2 alone and for Unit 2 and Unit 3 together. A team from Jones & Jones surveyed and photo
graphed the Indian Point area during late August, 1975. A viewshed map was constructed on the 
USGS, 1:24,000 quadrangles for Peekskill and Halverstraw--Figure 6-1. Figure 6-1 shows those 
locations. within six miles of the proposed Indian Point Unit No. 2 tower from which the top of a 
natural draft tower at 600 feet above sea level is visible assuming foreground trees and build
ings do not obstruct the view. The viewshed map was used to identify areas from which to select 
representative viewpoints. The team visited nearly every heavily populated street and prominent 
viewpoint within the viewshed and within a six-mile radius of the proposed Unit No. 2 tower 
site. About sixty photographs were taken and screened on the basis of population density, 
distance, direction of view, observer position, and clarity of visual context. The ten view
points finally selected for evaluation are shown in Figure 6-1. Enlarged color prints of each 
viewpoint were made and retouched by a professional artist to depict the alternative cooling 
towers. The plumes depicted are severe and would more likely be observed during cold winter 
months than in milder months. The artist rendition of plumes superimposed on the photographs 
will likely occur considerably less than two percent of the hours of the year. The depicted 
plumes would most likely occur early on cold winter mornings under conditions of high relative 
humidity and moderate to high wind conditions. Plumes with the depicted degree of visibility 
are very unusual during other than winter conditions. Even duriag the winter the slight warming 
of the air as the sun rises in the sky may slightly decrease the relative humidity of the air 
and the visibility of the plume. A sample of the photographs used for the evaluation are 
reproduced in black and white as Figures 6-2(a) through 6-2(c).  
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Monastery: 5-3/8 Miles N.E. of Proposed Tower

Natural Draft - Both Units.2 & 3

Hudson Overlook Apts.: 2-1/2 Miles N.E. of Proposed Tower

Natural Draft - Units 2 & 3

Fan Assist Natural Draft - Units 2 & 3 Circular Mechanical Draft - Units 2 & 3

FIGURE 6-2(A) ARTIST RENDITION OF ALTERNATIVE CLOSED-CYCLE COOLING 
SYSTEMS AND SEVERE PLUME FROM VARIOUS LOCATIONS IN THE 
INDIAN POINT VICINITY 

Source: Photography and Retouching from Jones & Jones
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Peekskill Waterfront: 7/8 Mile N.E. of Proposed Tower

Natural Draft - Unit 2

Fan Assist Natural Draft- Unit 2 

Stony Point Marina: 3-3/8 Miles S.S.W. of Proposed Tower

Before

Circular Mechanical Draft Unit 2

Natural Draft - Units 2 & 3

FIGURE*6-2 (B) ARTIST RENDITION OF ALTERNATIVE CLOSED-CYCLE COOLING 
SYSTEMS AND SEVERE PLUME FROM VARIOUS LOCATIONS IN 
THE INDIAN POINT VICINITY 

Source: Photography and Retouching from Jones & Jones
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Verplanck Apts.: 
1-1/2 Mile S. of Proposed Tower

Before

Natural Draft - Units 2 & 3

Baltic Apts.: 
3-7/8 Miles S.E. of

Before

Natural Draft - Units 2 & 3

Circular Mechanical- Draft - Units 2 & 3 Fan Assist Natural Draft - Units 2 & 3

Circular Mechanical Draft - Units 2 & 3 

FIGURE 6-2(C) ARTIST RENDITION OF ALTERNATIVE CLOSED-CYCLE COOLING 
SYSTEMS AND SEVERE PLUME FROM VARIOUS LOCATIONS IN 
THE INDIAN POINT VICINITY.  

Source: Photography and Retouching from Jones & Jones
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Through previous testing and research it was determined that for evaluating 
change in visual 

quality, three components of visual quality are important: (1) the memorability of a scene, (2) 

its wholeness, and (3) the harmony of its parts.
4 2 These criterion elements are termed "vivid

ness," "intactness," and "unity." By carefully defining and scaling these elements, Jones & 

Jones, using a panel of experts, is able to objectively index the visual quality of an overall 

landscape type or a given scene. Overall visual quality and its individual components are 

scored from 1 (very high quality) to 100 (very low quality). Standards to be used in scoring 

are well defined.2
3 

The Jones & Jones study indicates that the visual characteristics 
of plumes must be an important 

component in the total evaluation of the aesthetic impact of cooling towers. The severe plumes 

when the CMDCT is hidden from view were found to reduce the visual 
quality of viewscapes more 

than did the taller visible towers with severe plumes. Because of the reaction of the panel of 

design experts-to the severe plume,the CMDCT was rated behind the 
NDCT and the FANDCT by the 

panel. Due to the more modest size of the FANDCT it was rated slightly 
less detracting from the 

quality of the viewscapes than the NDCT. The study did not explore the tendency for viewers to 

adjust their perception of a new element (plumes) as a negative 
element in the viewscape over 

time nor did the study explore change in the quality of viewscapes 
with less severe plumes. A 

complete evaluation of visual impact would then require an understanding of the difference in 

visual impact of various configuration of plumes each having different 
dynamic behavior and 

degree of visibility. Both the visual quality index evaluations of a given scene before towers 

and with towers would be expected to vary according to the existing 
meteorological conditions.  

A given view without towers would rate higher on a clear day than 
on a very hazy or rainy day, 

but the reduction in visual quality from towers and plumes, with given 
characteristics, would 

likely be greater on the clearer day because of the greater contrast 
between plume and ambient 

atmospheric conditions. On rainy or hazy days, not only is the viewing distance reduced, 
but 

the plume and background conditions also tend to merge. A more thorough analysis requires the 

following steps: specification of several dozen categories of plume conditions 
defined on the 

visual impact density and length of plume; develop a frequency distribution 
for the percentage 

of time each category would occur annually; evaluate a sample of 
viewpoints from the region for I 

each of the categories; and the weighting of results by the value 
placed upon the quality of 

viewing conditions by local residents and visitors.. This justification for thisweighting is 

based on the assumption that greater value is placed upon the 
viewing experience during periods 

when visibility is greater and during non-winter months. This assumption would also imply that 

interest in scenery and viewing experienced is diminished 
during periodswhen visibility is poor.  

Applicant's analysis of frequency of visual plume for one natural draft tower shows the vast 

majority of the time the plume will be running SSW toward the Georgia Pacific property- and the 

west side of Verplanck. The second most frequent direction would be directly north 
over the 

river.45 The analysis indicates that a visible plume will extend over the developed areas of 

the City of Peekskill and the Village of Buchanan only infrequently. The applicant's repre

sentation of frequency of visible plume is reproduced here 
in Figures 6-3 and 6-4. Although the 

appearance, including shape, rise, and length of a cooling 
tower plume is constantly changing 

as a response to the dynamics of the atmosphere, observations 
of these plumes over long time 

periods show that general configuration categories can be 
established for various atmospheric 

conditions.  

Table 6-24 shows the frequency of occurrence for various 
combinations of wind speed and relative 

humidity from data collected at the 400-foot level at Indian 
Point. Figure 6-5 shows the 

schematics of the general types of visual plumes that might be expected to occur with these 

combinations. The longest and largest visible plumes would be expected when 
wind speeds are 

moderate and the atmosphere is very moist. However, as shown in Table 6-24, such conditions 

occur only 3 percent of the time at the site. The smallest and shortest plumes occur when the 

atmosphere is relatively dry. Such conditions exist 85 percent of the time at Indian 
Point.  

Light wind speeds and very moist atmospheric conditons usually 
indicate the presence either of 

fog or low stratus clouds which would visually obscure 
either the plume or both the plume and 

cooling tower. Therefore, no schematic is presented for thevisual plume under these conditions.  

Only slight modification of the findings for a single 
natural draft tower are needed to accom

modate an additional natural draft tower or other alternative systems under consideration. 
The 

most important change in plume appearance and behavior 
with an additonal natural draft tower 

for Unit 3 would be the increased diameter of a single plume if both 
plumes merge, or occa

sionally, the parallel coexistence of two single plumes which do not merge. Plume rise or 

length will not, however, be noticeably affected. Plumes from mechanical draft towers tend to 

be considerably lower and shorter than from natural draft towers. Plumes from circular mechanical 

draft towers would have a rise between mechanical and natural draft and the length would tend to 

be close to that from the natural draft tower. Plumes from the fan-assisted natural draft 

towers would behave much the same as plumes from the natural draft towers.



TABLE 6-24 

FREQUENCY OF OCCURRENCE FOR WIND SPEED AND HUMIDITY 
CONDITIONS AT THE INDIAN POINT SITE 

Relative Humidity Wind Speed'Conditions 

Light 8Moderate High 

(< 7 mph) (0-18 mph) (> 19 mph) 

Dry '28% 43% 14% 

(< 85%) . .  

Moist 3% 3% .% 
(> 85% - 95%) 

Very Moist 4% 3% 1% 

(> 95%) 

Source: Based on meteorological data collected onsite atthe-400-ft level during the 

period 8/73 - 7/74._ 

Figures 6-6 through 6-7(b), show a series of photographs of various, plume conditions from 
several 

electric power stations in the United States and Germany. Figure 6-6 shows the plume from A 

single circular mechanical draft tower located in Gulfport, Mississippi, over the course of a 

day in September from 8:30 a.m. to 4:30 p.m. At 8:30 a.m., under high humidity conditions, low 

to moderate wind speed, and a low cloud cover, the plume was visible for several 
miles running 

just below the cloud cover at roughly 1,000 feet above ground level. From a mile distance, the 

plume was noticable but did not. present an overly strong 
contrast with the cloud cover. By 

12:00 noon, the cloud cover had risen to considerably higher than 1,000 
feet and visibility had 

increased'to 15 miles. The plume continually variedin direction with astrong tendency to rise 

rapidly into the cloud cover with a slight SW bend. 'At 3:30,p.m., from a distance of three 

miles the plume was barely distinguishable from the cloud cover even though 
ground level visi

bility was 15 miles. At 4:30 p.m., under conditions of low to moderate humidity and a broken 

cloud cover over 2,000 feet the plume appears small and dissipates almost 
completely before 

reaching the cloud cover. Figure 6-7(a) shows several plume conditions from large natural-draft 

towers located at Paradise, Kentucky, and Keystone, Pennsylvania. The Keys tone pictures show 

the dense highly visible plumes typically existing during cool/high 
humidity winter conditions.  

Short, quickly dissipating plumes are shown to exist detached from the 
lower ground fog at.the 

Paradise station. Figure 6-7(b) shows plumes associated with mechanical draftland smaller 

natural'draft towers located at Michigan City,.Indiana; Montour, Pennsylvania; Centralia, 

Washington; and Schmehausen, Biblis, and Bochum, West Germany. The plumes are all pictured on a 

heavily overcast or hazy day. Under such conditions plumes tend to be less obtrusive blending 

in with background conditions. It is observable from these pictures that even under conditions 

of low cloud and'haze, plumes have considerable buoyancy and,therefore, 
contribute little or 

nothing to'ground level fog or haze.

In three staff studies .(Three Mile Island, Arkansas and Zimmer) 
examining the regional impact of 

nuclear plant construction, the question of the aesthetic perception 
of cooling tower by local 

residents was investigated. Each facility has a hyperbolic natural draft tower. Three Mile.  

Island has two 370 foot towers each for Units '.and 2. The. towers for unit 1 were in operation 

during the staff visit. IThe natural draft tower for Arkansas Unit 2 is 475 feet high and the 

tower for Zimmer Unit 1 is 479 feet high. Both towers were completed but not in operation at 

the time of the staff study. In all three cases, no local opposition to the aesthetics of 
the 

towers was found. The towers at first are an object of intense curiosity but 
gradually become 

accepted-as part of the landscape.  

On the basis of the evidence presently available on visual 
impacts of alternative closed cycle 

cooling systems for the Indian Point site, the staff believes 
the circular mechanical draft 

alternative generally superior to the four other alternatives. 
For any of the alternatives, the 

plume taken-alone will be a quite moderate visual intrusion a large percentage of the time. The 

tower'structures, on the other hand, will show less change in visual appearance; the degree of 
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FIGURE 6-3
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SOURCE: Consolidated Edison Company of New York, Inc., Economic And Environmental Impacts of Alternative 
C.losed-Cycle Cooling Systems for Indian Point Unit No. 2, Volume No0.2, December 1, 1974, 
Figure:2-1 ,
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8:30 A.M./96% Rel. Humidity/73*F/Wind 6+ Knots ENE/4+ Miles Visibility

Looking N. Approx. 1 Mile From Looking S.E. Approx. 200 Yds,.  
Cooling Tower From Cooling Tower 

12:00 Noon]87% Rel. Humidity/760 F/Wind 12 Knots NNW/15 Miles Visibility

Looking Down on 
Tower From Roof 
of Turbine Building 
Spray Pond to Right

3:00 P.M./79% Rel. Humidity/77°F/ 

Wind 12 Knots NNW 

15 Miles Visibility.  
Plume in Center 
Above Treeline 
3 Miles Distant

Continuation 
of Plume

3:45 P.M./74% Rel. Humidity/790 F/ 

Wind 12 Knots NNW 
15 Miles Visibility 
Plume Slightly 
Right of Center 
View From 
Airplane 3.5 
Miles Distant 
After Takeoff

PLUME VARIATIONS FOR THE CIRCULAR MECHANICAL DRAFT COOLING TOWER 

BACK-FITTED TO MEET THE COOLING REQUIREMENTS OF A 500 MWe COAL FIRED 

GENERATING PLANT ATTHE JACK WATSON STATION OF THE MISSISSIPPI POWER 

CO.,.GU-LFPORT, MISSISSIPPI, SEPTEMBER 12, 1975
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Paradise, Kentucky

Moderate 
Plume 
January

Light Plume Above Ground Fog 
. Viewed From 1000 Ft Above 

Ground Level, September

Keystone, Pennsylvania

.Aerial View of 
Very Severe 
Winter Plume

Aerial View of Very 
Winter Plume

Plume

1/ K. '4' j7j~ 
ii'9 

Moderate Plume

FIGURE 6-7(a) COOLING TOWER PLUME VARIATIONS UNDER A WIDE RANGE 
OF METEOROLOGICAL CONDITIONS
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Michigan City, Indiana

Moderately Heavy Plume and Low 
Clouds, April

Schmehausen

FEDERAL.REPUBLIC OF WEST.GERMANY, 

Bochum"- Bib 

I -,o I. =7

Plume, Early November
• Hazy, Early Afternoon, 

Plume, Early November
Foggy, Thermal. Inversion, Noon, 
Moderate Plume Blending With 
Fog, Early November

FIGURE 6-7(b) COOLING TOWER PLUME VARIATIONS UNDER A WIDE 
RANGE OF METEOROLOGICAL CONDITIONS
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visibility is principally due to the level of haze at the time of viewing. An obvious trade-off 
exists-between the tall tower alternatives which provide an identifiable plume source and a 

large structure visible over a wide area much of the time and the short tower alternative which 

provides a less'identifiable plume source and a much less visible structure. If the assumptions 

that local residents will adjust to a considerable'degree to occasionally viewing heavy-plumes 

with no observable source- and that the lighter more frequent plume would not be disturbing 

because of the lack of observable source are valid, then the short tower alternative will have 

the advantage. Where the linear mechanical draft and the circular mechanical draft are visible, 

the circular mechanical draft presents a more compact and pleasing design. It is not clear that 

everyone would penalize the tall structures as a completely unwelcome visual intrusion, espe

cially relative to the alternative of plumes from an unseen source. Some undetermined per

centage of the population would find the tall tower alternatives and especially the natural 

draft towers interesting or even pleasant to observe.  

The staff investigated the potential for a change in visual quality resulting from alternative 

cooling systems to have adverse impacts on the local economy, especially the real estate market 

and the opportunity for residential, commercial, andAindustrial development. On the basis of 

reconnaissance of the surrounding communities, discussion with local officials, review of local 

planning documents,assessment of visual-change, and4k6owledge of'aesthetic impacts of cooling 

towers in other communities, the staff finds little evidence to support the position that exis

tence of a closed cycle cooling system at Indian Point would have a perceptible impact on-real 

estate values. In the three staff studies previously mentioned, no evidence was found to indi

cate that real estate values had been adversely impacted by existence of the plants or towers.  

No adverse impact on real estate values is known to have occurred in the case of the Schmehausen 

and Biblis stations. On the other hand, the Bochum station in West Berlin was placed within a 

densely settled residential area and did depress the value of abutting property according to 
plant officials.  

The staff initially identified several 'established areas'of' Buchanan and Peekskill and the 

Peekskill waterfront, which is targeted for redevelopment, as potentially sensitive. These 

areas have relatively'unobstructed views of the Indian Pointsite and are roughly within one to 

two miles of it. Some discontent among existing residents who will be impacted is highly 

probable, but the staff believes that the visual change from any of the alternative cooling 

systems will not be sufficiently severe to result in a relative deterioration of values or 

marketability of properties presently developed. The most significant potential impact involves 

the southern part of the Peekskill waterfront redevelopment area,'what is now the Standard 

Brands property. Residential reuse is called for by the redevelopment plan. The most ambitious 

plan calls for luxury housing and marina development on this property. This development would 

be within three-tenths to seven-tenths of a mile from the Unit 2 cooling tower. A natural draft 

tower would be a considerable visual intrusion to the site. A fan-assisted natural draft would 

be less of an intrusion, but still out of proportion with other elements of the viewscape.. The 

structure of the circular mechanical draft towers would likely be in proper proportion to both 

structures at the Indian Point facility and other elements of the viewscape, as would linear 

mechanical draft towers, but the circular mechanical draft towers have a more attractive design 

than do the linear mechanical draft towers. Plumes from the Indian Point site would be reduced 

when the plumes are moving in a southerly direction. On the basis of visual impact on the 

residential redevelopment of the Standard Brands property, either the fan-assisted natural draft 

tower or the circular mechanical draft tower would be preferred.  

For the IP area generally, the staff believes, of the three lowest cost alternatives, the CMDCT 

presents less of a visual intrusion and, therefore, is aesthetically preferred.  

b. Noise 

Stiff evaluation of onsite and offsite noise levels for alternative cooling tower systems is 

presented in Section 5.2.5. With the exception of the area immediately to the northeast of the 

site boundary and the river and opposite shore to the west and northwest, the increase in noise 

level offsite is expected to be quite small and not perceivable by local residents. A small but 

perceivable increase - in noise level is anticipated from the intersection of Bleakly Avenue 

and-Broadway northeast to Lents Cove. This area could experience a speech intelligibility 

degradation of 5 to 10 percent for a crossflow natural draft tower, 15 to 18 percent for a 

counterflow natural draft tower and 15 to 25 percent for mechanical draft wet towers. The staff 

believes that the offsite sound levels from operation of linear mechanical draft wet/dry towers 

or circular mechanical-draft wet towers would not differ greatly from those predicted for the 

linear mechanical draft wet-towers. The west shore of the river is thinly settled and not 

likely to be further developed for residential use. q
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The area of greatest potential audio impact, including Bleakly Avenue near Broadway, the 14-acre 
site deeded to the Village of Buchanan by the applicant, and part of Charles Point north of 

Lents Cove, is all within one-half mile of where the cooling towers would be located for Unit 2.  

The Village of Buchanan expects to intensively develop the site over a period of years and may 
spend up to two million dollars.

46 One of the first steps would be construction of a boat ramp 

at Lents Cove. 'Cooling tower noise will detract from the quality of this development, but the 

existence of athletic playing fields and boat ramps will result in an increased noise level in 

the park which will diminish the impact of noise from cooling towers.- Roughly 30 to 50 percent 

of Charles Point, identified as a potential redevelopment area within the Peekskill waterfront, 

lies within one-half mile of the future cooling tower(s). The potential for future adverse 

noise impact on this location, if it is' used for residential buildings, has been examined by 

the staff which concluded that the distance from the cooling tower(s) and the expected level of 

noise generated from within the area itself would preclude impact from the cooling tower(s).  

c. Drift and local weather modifications 

Offsite corrosion from saline drift is not*expected to be a problem for any of the alternative 

towers--see Section 5.1.3. The number of hours of fog is expected to increase somewhat directly 

north of the tower(s) over the Hudson River--see Section 5.2.3.1. The natural draft cooling 

tower will induce fog about 20 hours per year, whereas linear mechanical draft cooling towers 

will induce fog 82 hours per year. Induced fog will tend to occur during periods of relatively 

low visibility and early in the morning; thus, the visual impact of additional fog will be quite 

small. Hindrance to boating in the area would also be quite minor. Because of the insignifi

cance of the occurrence of induced fog, this is not an important consideration in selection of 

an alternative cooling system.  

The staff has considered the potential for injurious effects of drift aerosol and humidity from 

the cooling tower o6 human health and finds no basis for concern. Release of aerosols on local 

populations has been-predicted by the.staff to obtain maximum monthly values (August) for CMDT 

of 1.9 hg/m 3 and 0.4 pg/m 3 for NDCT. The highest offsite annual values for CMDT and NDCT were 

calculated by the staff to be 0.4 pg/m
3 and 0.08 pg/m 3, respectively. This aer6sol consists 

predominately of NaCl. Dautrebande and Capps
47 report that NaCl aerosols by themselves appear 

to be completely devoid of irritant action on mammalian respiratory systems. NaCl aerosols can 

interact synergestically with S02 and other similiarly irritating substances to enhance the 

effects of these irritating substances. The action of NaCl in this instance is non-specific and 

other inert particulates have been found to have the same 
action.48 

The staff calculates that the NaCl represents 1.6% of the total settleable particulate at the 

site prior to the cooling tower operation (CCC-ER, Appendix A, Table 14). NDCT operation would 

increase NaCl by 0.4 Pg/m 3 in the air for the highest monthly value. CMDT operation is pre

dicted to increase NaCl by 1.9 pg/m 3 for a similar period. The staff concludes that this is a 

minor increase in the total particulate inventory in the atmosphere. Considering that the 

action of NaCl is non-specific in respiratory irritations, no increase in human respiratory 

irritations is expected.  

The average offsite incremental relative humidity (RH) due to NDCT was found to be about 0.01% 

(in % RH above ambient RH) (CCC-ER, Appendix B, Section 2.3). The ambient RH for the site 

sharply fluctuates on a daily and monthly'basis. Often the changes range from 50-90% (RH).  

The staff concludes that the contributions of moisture to the total moisture regime from any 

type of cooling tower operation will be insignificant in comparison to the daily fluctuations in 

the local moisture regime.  

d. Tax revenues 

Real estate taxes on theIndian Point station are paid to seven governmental jurisdictions and 

special tax districts: Village of Buchanan, Town of Cordlandt, County of Westchester, Montrose 

School District, Water District (Verplanck) and Fire Protection District (Verplanck). 
Any 

additional' taxes paid on the closed cycle cooling system would vary among alternatives 
in pro

portion to the total contract construction cost. Estimated taxes paid by jurisdiction are shown 

in Table 6-25. A CMDCT is shown to have the lowest tax obligation. Taxes on FANDCT are 11 

percent higher and on NDCT are 24 percent higher.  

e. Summary comparison--impacts of alternative systems 

The staff has evaluated the possible impacts of operation of the five alternative 
closed cycle 

cooling systems on the human, environment. Four areas of potential impacts investigated are 

visual aesthetics, noise, drift and local weather modifications, and tax 
revenues. Visual 

aesthetics was found to be the most consequential category of impacts in regard 
to both the



TABLE 6-25 

ESTIMATED ANNUAL REAL ESTATE TAXES ON CLOSED-CYCLE COOLING SYSTEM ALTERNATIVES DURING OPERATION 
($1,000) 

TOWER 
ITEM NDCT FANDCT LMDCT CMDCT WDMDCT 

Full Valuation of Alternative 
Cooling Towersa 56,307 50,286 53,626 45,253 59,658 

Town of Cortlandt Taxes 
Assessed Valuation 
(Equalization.rate 18 .29%b) 10,299 9,197 9,808 8,277 10,911 

Taxes Collected by Town for: 

State of New York, $.80 per M 8 7 8 7 9 
Town of Cortlandt, $4.34 per M 45 40 43 36 48 
County of Westchester, $32.58 per'M 336 300 320 270 355 
Fire protection district (Verplanck),. .13 11 12 10 13 

$1.22 per M 
Water district,.$9.49 per M 98 87 93 79 104 
School district No. 3 (Montrose) 793 708 755 637 840 

$76.97 per M 

Total .1,293 1,153 1,231 1,039 1,369 

Village of Buchanan 9,572 8,549 9,116. 7.,693 10,142 
Assessed valuation 
(Equalization rate = 17%)c 

Taxes,.$17 per M . 163 145 155 131 172 

Total Taxes 1,456 1,298 -1,386 1,170 1,541 

aFull valuation of alternative cooling towers is estimated to be the present value (1976) capital cost of the cooling tower excluding.  

carrying charges. The present discounted value capital cost as shown in Table 6.2.7 includes direct costs (cooling structure, 
Amertap clean system, excavation for tower, tunnels and electrical'work, etc.) andindirect costs (engineering and supervision, 
administration, payroll, escalation, contingency, etc.).  

b'cEqualization rate for 1976.



absolute level of impact and the differing characteristic of impacts among the five alterna
tives. Noise was found to be of more limited consequence and can be moderated by passive noise 
abatement devices such as vegitative screening and man-made barriers. Any of the five cooling 
systems would be a visual intrusion in the viewscape from many locations in a wide radius around 
the Indian Point site. The visual intrusion would be more in a number of residential neighborhoods 
one to two miles from the location of the applicant's proposed natural draft tower. ,The most 
consequential impact would be on the development potential of Charles Point for luxury high rise 
apartments. There is a trade-off among the various alternatives between the physical character
istic of the tower, height and diameter, and plume behavior and resultant visual perception.  
The staff ranks the aesthetic impacts of the alternatives from lowest to highest: wet/dry 
linear mechanical draft, circular mechanical draft, linear mechanical draft, fan-assisted 
natural draft, and natural draft.
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7. EVALUATION OF PROPOSED ACTION

7.1 ENVIRONMENTAL-EFFECTS 

The major environmental impact of cooling towers at the Indian Point site is one of visual impact 
or aesthetics as discussed in Section 6.3.2.3. The visual impact arises from the size of the 
structure or structures and from the plume, when it is visible. The plume will present a more 
variable impact, depending on meteorological conditions.  

A secondary environmental impact is the drift (and salt contained therein) produced by the 
cooling tower and distributed over the surrounding area. In the case of mechanical draft towers 
much of the drift would be deposited on and near the site in relatively high concentrations.  
Conversely, drift produced by a natural draft tower would be distributed over a larger area at 
lower concentrations.  

Other possible adverse environmental effects of tower operation are considered to.be negligible.  

During construction, there will be increased traffic and noise.  

The environmental impact on terrestrial biota will be minimal and,because the tower is to be 
constructed onsite, no additional land will be required.  

7.2 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

On the time scale reaching several generations into the future, the useful life of the nuclear 
station and the proposed cooling tower is considered short-term. The resources are dedicated 
to the production of useful electrical energy during the anticipated life-span. Except for a 
small decrease in electrical energy produced, the cooling tower will not change the productivity.  

Reducing the amount of water withdrawn from the river (hence, reducing impingement and entrapment 
of biota) will have the long-term (as well as short-term) effect of maintaining or improving 
certain species.  

The staff concludes that the benefits to be derived from the closed cycle cooling system outweigh 
the potential impacts on the environment.  

7.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

No special materials (such as uranium) are required for the cooling system.- Much, if not all, of 
the materials, to be used a~e "more of the same" that have already been used at the site.  

No additional land, over that already committed to the site, needs to be taken.  

The other resources required are buman skill, talent and labor and money required to design, build 
and operate the tower. These are small fractions of the resources already committed to the 
Indian Point site.  

7.4 COST-BENEFIT BALANCE 

On the basis of the foregoing analysis, the staff finds that the choice of an alternative CCC 
system for IP-2 reduces to a consideration of drift, noise and visual aesthetics. All other 
potential sources of either adverse or beneficial impacts are found to be small.  

From a drift standpoint, the ranking of the three most likely alternatives (from best to worst) 
was natural draft, fan-assisted natural draft and circular mechanical draft tower. In terms of 
noise, the same ranking occurred. When the visibility of the plume is considered, the ranking 
was in the reverse order; visibility of the structure also results in the ranking of circular 
mechanical draft, fan-assisted natural draft and natural draft towers. The ranking of total cost



is natural draft, fan-assisted natural draft and circular mechanical draft tower, although the 

range of cost is only 3%. The engineering design of both the circular mechanical draft and fan

assisted natural draft would take Up to a year's additional effort compared to the natural draft 

cooling tower.* Since all of the techniques used in determining these rankings have varying.  

degrees of uncertainty and subjectivity, the relatively small differences found do not warrant 

changing the applicant's selection of the natural draft cooling tower as the preferred system.  
Direct cost and the more important indirect economic and social impacts analyzed by the staff 
are summarized in Table 7-1.  

*See Section 6.2.5d concerning construction time required.
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TABLE 7-1 

SUMMARY OF CONSEQUENTIAL ENVIRONMENTAL IMPACTS AND COST OF ALTERNATIVE 
CLOSED-CYCLE COOLING SYSTEMS FOR INDIAN POINT UNIT NO. 2

Indirect Economic and Social Impacts 

Tower Present Value Other Community 
Alternative Direct Costs Aesthetics Noise Salt Drift Impacts

Circular 
Mechanical 
Draft 

Fan-Assisted 
Natural 
Draft

Natural 
L~* Draft

Lowest overall impact, 
low profile reasonably 
attractive design-
plume occasionally 
disturbing.  

Impact less than NDCT.  
Structure less over
whelming and plume 
similar to NDCT.  

Greatest impact.  
Structure overwhelm
ing even though plume 
removed from low-level 
view.

Similar to LMDCT

Between LMDCT and NDCT.

Least noise.

Moderate on-site. No 
important impact off
site.  

Minor to moderate on
site. No important 
impact off-site.  

Minor on-site. No im
portant impact off
site.

Minor

Minor

NDCT would have 
greatest volume of 
truck traffic during 
construction but dis
ruption would be tem
porary and no greater 
than has been experi
enced during other 
IP construction.

Slightly worse than 
CMDCT. Structures 
not as attractive, 
take up more space 
and plume slightly 
more offensive.

Most noise. Moderate on-site. No
important impact off
site.

S

Linear 
Mechanical 
Draft

Minor



TABLE 7-1 (continued) 

SUMMARY OF CONSEQUENTIAL ENVIRONMENTAL IMPACTS AND COST OF ALTERNATIVE 
CLOSED CYCLE COOLING SYSTEMS FOR INDIAN POINT UNIT NO. 2

Indirect Economic and Social Impacts 

Tower Present Value Other Community 
Alternative Direct Costs Aesthetics Noise Salt Drift Impacts

NDCT cost is: 
1% less than 
FANDCT 
2% less than 
CMDCT 

10% less than 
LMDCT 

15% less than 
WDMDCT

Competitive to CMDCT, 
structures have slight
ly. greater impact than 
RMDCT. Plume same in 
summer--lighter in 
spring/fall--very 
light in Winter.  

Tall massive struc
ture way out of 
proportion with 
other visual elements 
of local viewscapes.  
Visual impact of 
plumes varies over 
course of days and 
seasons.

Noise somewhat less 
than MDCT because fans 
do not operate all the 
time.

Traffic impact con
fined to Bleakly 
Avenue--not a 
serious problem.  
Operating noise 
can be baffled at 
additional expense.

Moderate on-site 
No important impact 
off-site.

Any damage will be 
confined to on-site 
vegetation and metallic 
surfaces.

WDMD CT would generate 
more local tax reve
nue than any other 
alternative.  

Neither differences 
in volume of truck 
traffic nor differ
ences in tax reve
nues is considered 
consequential for 
choice of system.  
Other impacts minor.

1 a

weL/ury 
Mechanical 
Draft

lGeneral 
Comments

a



8. RESPONSES TO COMMENTS

8.1 INTRODUCTION 

Pursuant to 10 CFR 51, the Draft Environmental Statement (DES) was transmitted in February 1976, 
with a request for comment, to the Federal, State, and local agencies listed in the Summary and 
Conclusions at the beginning of this Final Environmental Statement (FES). In addition, the AEC 
requested comments on the DES from interested parties by a notice published in the Federal 
Register on April 26, 1974.  

Comments in response to these requests were received from the agencies and interested parties 
shown in the following list.  

.Consolidated Edison Company of New York, Inc.  
U. S. Environmental Protection Agency 
Federal Power Commission 
Department of Housing and Urban Development 
United States Department of the Interior, Office of the Secretary 
United States Department of Commerce 
United States Department of Agriculture, Forest Service, 
Soil Conservation Service 
Department of Transportation, United States Coast Guard 
Energy Research and Development Agency 
New York State Department of Environmental Conservation 
State of New York Department of Law 
Palisades Interstate Park Commission 
Village of Buchanan 
City of Peekskill, City of Peekskill Planning Commission, 
Mayor of Peekskill, Town of Cortland 
Hudson River Fishermen's Association 
Bernard G. Gordan 
Hamilton Fish 

8.2 RESPONSES 

8.2.1 Responses to Comments by Con Edison 

8.2.1.1 General Comments 

1. No response needed 

2. The statement that FANDT and CMDCT "warrant further investigation" was meant to convey 
the idea that the two additional cooling systems appeared to be viable alternatives, based on 
available information. It was not intended to imply that, at this point,.Con Edison should be 
required to undertake additional engineering studies on them, particularly in view of the staff's 
recommendation of a NDCT.  

3. Village of Buchanan 

The staff is, of course, aware of not only the concern of the Village of Buchanan but that of 
other local residents as well.. It is agreed that more discussion is.warranted. This has been 
accomplished by changes in the text, other responses to comments and in the summary and conclusions 
(see Summary and Conclusions and Sections 6.3.3.3, 8.2.13, 8.2.17 and 8.2.18).  

4. Deficiencies in the staff's cost analysis 

The staff has revised its analysis of downtime costs in Section 6.2.2.2(d) to incorporate the 
applicant's comment regarding the two concepts of replacement capacity. However, it is the staff 
position that the replacement capacity proposed by the applicant is an uneconomically large 
commitment of resources in view of the relatively high reserve margins on the Consolidated Edison 
system with IP-2 out of service from May 1, 1979 to.December. 1, 1979 (see•Section 6.2.2.2(d) for 
a more detailed discussion).

8-1



In regard to the applicant's comments on discount factor and capital cost estimates, see staff 

responses to Con Edison's specific comrnents-6-3 and'-68, respecttvely.  

5. Environmental Analysis 

See responses to specific comments 

6. Schedule for Implementing Cooling Tower Construction Program 

See response to Hudson River Fishermen's Association comments 

7. Impact of NaturalDraft Tower on Property Values 

The applicant's comment provides new and additional information to the staff which'is being 
submitted for the first time. The staff recognizes the possibility that cooling towers may have 
an adverse economic impact on some property values in the Indian Point area (see Section 6.3.3.3).  
However, the staff believes that the extent or magnitude of the impact cannot be determined at 
this time with any degree of reliability in view of the inadequacy of analytical techniques 
available for forecasting such impacts. There are also tax benefits which accrue to local com
munities as a result of the nuclear plant and cooling towers which-need to-be considered (See 
Sections 6.3.1.6 and 6.3.3.3(d)). Taxing jurisdictions in which IP is located will receive tax 
benefits from the installation of a cooling tower at IP-2 (unless ruled tax exempt; see response 
to comment No. 53 from the New York State Department of Envionmental Conservation). The latter 
benefits need also be considered in any assessment of property value impacts.  

8.2.1.2 Specific Comments 

0-1 Description of licensing condition is misleading.  

The appropriate change has been made on p iii.  

0-2 Advisory Council on Historic Preservation and the Village of Buchanan should be asked to 
comment on the DES.  

Although these two organizations are not listed on p iv, they were sent copies of the DES but 
comments only from the Village of Buchanan were received.  

0-3 Monitoring of deposition of salt drift.  

There is no inconsistency between a finding a minor or negligible expected impact from drift and 
a requirement to monitor the environment. The staff has framed its analysis in the language of 
risk (statistical uncertainty arising from natural variance) which acknowledges that a bounded 
margin of error exists in the analysis. Further analysis establishes that the consequences of 
error would not be unmanageable. Monitoring could serve the useful purpose of establishing a 
basis for minor restorative actions if needed.  

1-1 Footnote is in error.  

The footnote has been deleted'and the text updated.  

1-2 Reference 5a is-not documented.  

The text and references have been corrected.  

2-1. CMDCT is not a viable alternative at this time.  

Although there is less experience with the CMDCT, particularly in the United States, the CMDCT 
has characteristics which warrant its consideration. Recognizing the difficulties of adopting 
relatively new technology, the staff maintains that the CMDCT is a viable alternative.  

2-2 FANDCT's are not viable alternatives at this time.  

See response to comment 2-1 above.  

3-1 The staff has misinterpreted information about deratings.  

The deratings for the FANDCT and CMDCT were not previously given by the applicant; the staff 
estimated them at 69 MWe each (Table 6-17) but erred on page 3-4 in reporting the deratings as 
30 and 38 MWe. The figures should be 65 MWe for the FANDCT and 69 MWe for the CMDCT.



3-3 Clarification of tower size.

The staff adopts the proposed clarification. With the added information available in Appendix B, 
the text was not changed.  

4-1 Clarification of status.of.Section 402 permit.  

The staff adopts the clarification.  

4-2 List of permits and regulatory approvals is incomplete.  

Based on the information from Con Edision and the State of New York, additions have been made in 
the text.  

5-1 The staff used a higher salinity value for drift than Con Edison in assessing botanical 
injury.  

5-2 Uniform elevation assumption in ORFAD 

For the NDCT calculation the elevation of the release point (565 ft) plus the plume rise should 
make the detectable effect of terrain on the drift isopleths extremely small. wind variations 
and the normal inaccuracies related to mathematical modeling are probably more significant. It 
must be emphasized thatstate-of-the-art drift calculations are estimates involving average. point 
source meteoroloqical oarameters with a wide natural variation and mathematical models which employ many assumptions for calculational convenience and to reflect.the limitations in the data 
base. Only approximate values with reasonable directional characteristics can be claimed by the 
most intricate of such calculations. The staff feels that the ORFAD predictions using on site 
data which include the dominant valleyeffect on the meteorological parameters represent-a reason
able approximation of the magnitude and direction of drift from the NDCT.  

For the CMDCT the lower elevation of the release point makes the uneven terrain a more important 
factor. The staff assessment of the drift effects for this tower type, however, are not altered 
by assuming that the calculations underestimate-the drift since the predicted levels on site 
already indicate that impact is possible. A more important point for these calculations is the 
relative uncertainty in the drift rate and drift drop size class distribution which are attainable 
for this new tower.type. A recent submittal for'Surry Power Station(') has claimed a 0.001 
percent drift rate and a size class distribution with 80 percent of the mass in drops of less 
than 60 microns in diameter. If these characteristic levels are attainable, then the staff 
predictions substantially overestimate the drift depositon for CMDCT. The uneven nature of the 
terrain is again judged to be a minor factor with respect to other parameters which could have a 
much more profound effect on the magnitude of the drift deposition predictions.  

5-3 Water/Air Ratio = 1.44 

The water/air ratio effects the fog and drift cal'culations through the plume rise. The height of 
the plume obviously effects fog prediction by determining where and if the plume strikes the 
ground. The drift calculations are affected because the distance of fall is calculated with 
respect to, the plume centerline. Neither'of these calculations is sensitive to the tower exit 
velocity, exit area and effluent density comparedcto the water flow. Previous'calculations for 
Indian Point-3 (FES) had used values of approximately'l.5. Test cases have been run using both 
values that show no significant differences in the model predictions. Natural variations in 
operating conditions may be exepcted to yield even larger variations in the value of this parameter.  

5-4 Suggest use of ER, IP,3, Appendix EE, Figure 7 Salinity Values 

The information presented in Figure 7 of Appendix EE-to the ER-for IP-3 is based on the same data 
as.that in Figure B-5 of Appendix I which the staff used. There does not appear to be any compelling 
reason to use one set of projections over the other. The critical decision'to be made is whether 
monthly salinities should be used in the drift calculations and the results confirm that this 
refinement is necessary for realistic calculations.  

5-5 Ten Feet Diameter For Fan Cylinders ' 

The fan cylinder.diameter used in the calculations was ten meters. 'The ten feet diameter indicated 
in the footnote to Table 5-5 was in error and has been corrected.  

(')Modifications to the Circulating Water System to Incorporate Clustered Mechanical Draft 
Cooling Towers. Surry Power Station - Units 3 & 4, Virginia Electric and Power Company, 
March 1976.



5-6 The staff staff has seriously underestimated potential botanical injury as a result of, 

erroreous assumptions and misinterpretations.  

Paragraph 1 

The staff has not made the assumption stated. The licensee submitted his analysis for mechanical 
draft cooling towers which included 50-90% and over 90% humidity categories. The staff assumed.  
that these categories were derived from the chamber experiments..  

Paragraph 2 

The staff has not made the assumption stated. Thedata would support the conclusion that there is 
a continuous relationship between ambient humidity and plant response under salt stress. For the 
purpose of coherent discussion, however, it is convenient to create ranges over the continuum 
within which effects can be considered sufficiently similar to serve the purpose of 'decision 
making. The staff assumed that the licensee did this in his presentation of mechanical draft' 
tower results. This is a useful technique when used prudently and the staff took no issue with 
it. .. . .  

Paragraph 3 

The substance of the staff analysis of aerosol is that 1500 pg/m 3 of Cl is a higher concentration 
than is expected in the field. 'It seems'immaterial whether this high airborne concentration of 
salt is termed background or not. In the staff's view, however, this aerosol is properly termed 
background since it is a variable which is a consequence of the experimental design but not a part 
of the central purpose of the experiment whi'ch was the measurement of effects of deposition..  

Paragraph 4 

The staff concludes that progressive long term deterioration of vegetation due to salinization 
of soils will not occur (Section 5.2.2.7, paragraph.2)..  

The licensee has stated that in his, view injury to dogwood and ash will be limited to leaf spotting 
and marginal necrosis (ER, page 6-34). These effects are most likely during periods of extended 
drought occurring in late summer. These factors taken together with the low salt environment in 
the spring support the view that the effects whi'ch could be observed would be predominantly 
episodic and transient in nature.  

Paragraph 5 

Thededuction that damage thresholds would be higher than-reported if two pathways of exposure 
exist instead of one is clearly not false if one of the possible pathways has not been considered, 
as appears to be the case in the chamber experiments. The staff has not assumed that a stomatal 
pathway exists but proposes this possibility to account for the reported results which indicate 
that some alternate uptake mechanism exists. The experimental finding that chambers had a lower 
concentration of aerosol in the presence of .plants than in their absence is the central fact which 
remains unexplained (Cooling tower ER,: Section 4.2.1, Volume 3). Plant uptake by some mechanism 
whether or not stomatal appears tobe an-appropriate inference. If this mechanism exists and has 
not been accounted for, then actual doses would. be h igher than nominal doses and damage to thresh
olds would be set too low. This conclusion is valid whether or not the actual mode of entry is 
through stomata.  

5-8 - Staff assertion that saline drift injury will not lead to progressive deterioration is incor
rect.  

See response to comment 5-6, paragraph 4 above.  

5-8 - Light precipitation could increase injury by making the deposited salt soluble.  

The staff agrees with this comment.  

5-9 - Other species may also be susceptible to some extent.  

The staff agrees with this comment.  

5-10 - Partial or premature defoliation does adversely affect subsequent growth.  

The staff agrees with this comment.



5-11 - Usefulness of the statistics in Table 5-8 is questionable because...  

The staff survey was performed in two areas: (1) in the populated area of Verplanck-as'shown on 
Figure 6.8 of the DES and (2) roughly'within the singly cross hatched area of Figure 6.8 which 
constitutes the applicant's predicted-area of possible damage to vegetation.  

Flowering dogwood was the only species of.dogwood considered. The staff did not distinguish 
between common species of ash in the survey.  

5-12 - A preoperational survey might be of limited usefulness.  

The staff's analysis indicates that salt drift could cause some increase in the frequency of 
foliar symptoms which already exist from causes unrelated to nuclear power plant operation. A 
change in frequency of symptoms on commencement of cooling tower operations could be one of the 
few reliable measures of the impact of salt drift. Both base line and operational data.on these 
frequencies would, therefore, appear to be useful.  

5-13 - It is more accurate to describe the position of the. .plates in the chamber as at a height 
close to the tops of.the trees.  

The staff agrees with this comment.  

5-14 - The staff asserts that about twice the damage for the same amount of salt is caused when 
humidity above 90% exists.  

See staff response to comment 5-6, paragraphs 1 and 2 above.  

5.15 - Experimental difficulties are, in fact, constraints.. ... .Statements appear to imply that 
there was a high background saline aerosol concentration.. .there was no background ....  

The experimental difficulties with chamber experiments are not unique to this case but are widely 
recognized. The staff pointed them out to indicate that caution is required in attempting to 
utilize experimental laboratory results for field predictions.  

The discussion of aerosol "background" centers primarily on an acceptable definition of the term 
'"background". Differences of opinion undoubtedly exist as to how this term should be defined,
however, this is not the most substantive aspect of the matter.  

In the staff's view the substantive experimental and computational facts are the following: (1) 
the empty chambers would have air concentration of 2000 pg/m 3 of Cl, (2) the chamber with plants 
have air concentration of 1500-1700.ig/m 3 'and (3) air in the field will have less than 1 1g/m 3 of 
salt near a natural draft cooling tower. These facts support the conclusions that (1) the plants 
could have acted as an agent of removal for aerosol which may not have been measured by plates 
which passively collect deposited particles. and (2) the chamber conditionswere substantially 
different from expected field conditions. Further deductive results from these facts are that the 
plants received higher than the nominal exposures to salt and that thresholds for salt damage were 
thereby set lower than necessary for accurately estimating field damage.  

5-16 and 5-17 - Comments dealt with background aerosol cohcentrations and pathways of~salt entry, 
into leaves.  

See response to comment 5-15 for a more complete discussion of pathways of salt entry into plants.  
The staff generally agrees with the physiological discussion .as presented. Passage of salts 
through the cuticle and epidermous is a possible pathway of entry.  

The size distribution of particlqs in the chamber experiments does not necessarily rule out 
stomatal entry, however. Pisek-L' et al., have tabulated stomatal measurements for temperate zone 
species Which show widths over the range of 15-50 pm and lengths of from 16-55 Pm for stomatal 
apertures in the open state among various species. Apertures of this size would admit a portion 
of the particles generated in the 'chamber experiments. If only 1-5% of the particles generated 

-1/Pisek, Arthur Von, Herbert Knapp and Josef Ditterstorfer. 1970. Maximale Offnungsweite und 
Bau der Stomata, mit Angaben uber ihre GroSe und'Zahl. Flora, Bd. 159, 459-479.



were of appropriate size the chamber atmosphere would contain 15-75 Ug/m
3 of Cl (1500 x .05) from 

such particles. This is within the range of reported levels of salt (10-100 pg/m 3) which causes 
foliar damage.. /,S/I/ 

The staff's conclusion is that this is a realistic source of possible error which cannot be 
discounted and should have been ruled out experimentally. The consequences of such error if it 
exists is that the thresholds for damage would be higher than projected not lower. The analysis 
is, therefore, conservative.  

5-18 - Because the dose rate in the chambers was-approximately equivalent to that expected in the 
field, less injury should not be expected....  
This comment 'does not distinguish between the concept of "dose rate".and "dose". In a laboratory 
experiment designed to simulate conditions in the field, it is plainly impossible to fix both dose 
rate and dose at field conditions if the experiment is of different duration than the period of 
interest in the field. One must be selected at the expense of the other for experimental purposes.  
A one month accumulation of salt in the field can be simulated in a 4 - 6 hour laboratory experi
ment with respect to dose, for example, but in doing so the dose rate must be greater in the 
laboratory than in the field. Converse, if the dose rates are the same in laboratory and field, 
then the total dose cannot be the same in the chamber after 6 hours as it is in the field after 
one month.  

In the applicant's response to this question (QIII.13, Volume I, Supplement), it is asserted that 
the rates being simulated included the. deposition rate for both natural and mechanical draft 
towers. The rate stated for NDCTs was 36 Kg/Km2/Hr. The monthly accumulation from this rate 
would be 24192 kg/Km2 which is much higher than any values reported by the applicant on computer 
simulation for NDCTs. Actual monthly field values range up to (for example) 250 Kg/Km2 (2.5 Kg/Ha) 
as estimated by the applicant (DES, Figure 5-1) or up to 1 Kg/Ha as estimated by the staff (DES, 
Figure 5-8).  

The staff, therefore, concludes that the dose rates given in Q 111.13 were about a factor of 100 
higher in the chamber than would be expected-in the field Such dose rates could saturate whatever 
homeostatic mechanisms the plants may have for salt removal and result in damage symptoms in 
the laboratory which would not be observed in the field.  

An analogy with animal physiology'may help to make clear the significance of dose rate. A 
hypothetical animal owner may elect to provide a salt free diet to his pet for some lengthy period 

and then make up for the cumulative deficit by administering the missing salt in a single dose at 
the end of the trial. The results would be fatal. In so doing, the owner would commit a disas
trous-error by considering only the dose which would be the same whether delivered a little at 
a time or all at once and neglecting rate which is important because the animal's homeostatic 
mechanisms would be overwhelmed by a single feeding. The animal, therefore, dies of acute salt 
poisoning even though the same amount of salt a little at a time is necessary to its health.  

The lowest dose rates used in the plant chamber experiments had no such disastrous effect on 
the plants but produced foliar necrosis called salt burn. Since the rates used appear to be much 
higher than expected in the field, however, it is reasonable to suppose that the results from the 
chamber overestimate the results to be expected in the field. This element of conservatism 
exists in addition to the conservatism introduced by a possible unevaluated-alternate pathway of 
exposure which is discussed in staff response to comment 5-15.  

5-19 - Statement that threshold values were selected from 90% humidity experiments is incorrect....  

The applicant has reported that: "The lowest exposures were conducted at the relative humidity 
level which had been found to maximize the injury from saline aerosol". (Cooling tower, ER 
Volume 1, p. 6-23). The correct value of this humidity is 85% and not 90% and has been 
corrected in the text. The staff conclusions are not altered by this change.  

/J. C. Devine, Jr., "The Forked River Program: A Case Study in Saltwater Cooling," In: Cooling 
Tower Environment - 1974. ERDA Symposium Series, CONF-740302, pp. 509-557, 1975.  

!/P. R. Edmonds,.H. K. Roffman and R. C. Maxwell, "Some Terrestrial Considerations Associated with 
Cooling Tower Systems for Electric Power Generation," In: Cooling Tower Environment - 1974.  
ERDA Symposium Series, CONF-740302, pp. 393-407, 1975.  

4/B. C. Moser, "Airborne Sea Salt: Techniques for Experimentation and Effects on Vegetation," 

In: Cooling Tower Environment - 1974. ERDA Symposium Series, CONF-740302, pp. 353-369, 1975.



Point 1 - Most plant species indigenous to the Indian Point environs have not been'tested for 
salinedrift susceptibility.  

The staff agrees that other salt sensitive species not evaluated might exist in the Indian Point 
vicinity. The present analysis, however, has been done for the most sensitive known species which 
is a conservative approach. Decisions based on the present analysis are not likely to have 
consequences worse than presently visualized even if a new sensitive species were to become known.  

Point 2 - Injury should influence growth and flowering over a period of years.  

The staff generally agrees that second order effects could be significant physiologically to 
trees suffering from salt damage.  

The staff has listed several factors in the referenced section each of which suggest that the 
actual effects of salt drift will be less than projected. The factors taken together support the 
conclusion that significant effects would require from 2 to 10 times more salt than projected in 
order to become important. This would appear to be an adequate safety factor.  

The staff concludes from its analysis that damage to vegetation from salt drift will be minoror 
,negligible in its overall impact, particularly if natural draft towers are selected. It is 
acknowledged, however, that some incremental risk exists which could be expressed as a somewhat 
increased frequency of adverse aesthetic effects and loss of ihdividual trees within small areas.  
These effects and losses, if they occur, will not be borne by society at large but could be 
brought to focus on a relatively few property owners. Undoubtedly some of-these individuals 
will judge their potential burden to be unacceptable, particularly if no remedial action is 
planned. The staff has pointed out in the FES that restorative actions would be technically 
feasible although there would probably be no need for them. In addition the staff has indicated 
that monitoring programs should be undertaken. These could establish whether a need for 
restorative actions exists after commencement of operations. A technical foundation is, therefore, 
established which could aid in the resolution of future conflicts if they arise.  

5-20 - Plant dormacy is unlikely to mitigate effects' of drift.  

Dormacy itself will not mitigate injurious effects 'already incurred. During the.winter months, 
however, injurious effects will not be enhanced because plants are not-actively metabolizing or 
translocating substances and also because salt drift will be very low. In the spring drift will 
be at the low point of the annual cycle and dormancy will be broken with no saline barrier to 
normal growth. '" 

5-21 -Certain statements made about foliar. symptom distribution and the staff survey appear 

inconsistent and misleading. . ' "".' 

Paragraph 1 

The staff survey isImeaningful because it provides the first estimate of the actual quantity of 
vegetation which is at risk. The applicant's alternative plan would be useful- but it is not 
clear how results so different as to compel different conclusions could be obtained if the 
prQposal were implemented.  

Paragraph 2 

The data obtained are adequate to establish the magnitude of possible consequences of salt 
damage for the .purpose of decision making. Feasibility of restoration is all that is established 
by the data.,The cost data are not adequate nor are they intended to be for detailed financial 
planning.  

Paragraph 3 ' ' 

See staff response to comment 5-19, point 2.  

5-22 - Replacement of ornamentals should be related not only to mortality, but also diminished 
plant aesthetic values and abnormal growth.  

The staff has net'ruled out the possibility raised in this comment. * '." 

* 5-23 - The applicant-disagrees with the assertion that injury .. will occur only within the 200 
Kg/m 2 isopleth.... .  

The staff's reasons for choosing the 200 Kg/Km
2 isopleth have been discussed in the FES and .  

responses to commenyts.



The staff believes that most hemlock will recover but that. some may not for reasons previously 
stated.  

5-24 - Individual owners are likely to be adversely affected and the damage may not be readily 
seen by the public.  

See staff response to comment 5-19, point 2.  

5-25 - Applicant disagrees with the assertion that risk of injury is confined to the immediate 
MDCT area.  

A summary of the staff analysis for mechanical draft towers is presented in section 5.6, pages 5-72.  
The staff does not conclude that potential injury is confined to the immediate MDCT area. A cor
ridor of risk is defined in'the referenced section.  

The staff agrees that there would be areas where-restoration of hemlocks was either not'feasible 
or even desirable. In such cases, if the need arises, other means of rehabilitation or compensa
tion could be found.  

5-26 - Cumulative effect may well be reduced flowering, altered growth, and other abnormal effects 
over a period of years.  

See response to comments 5-16 and 5-17.  

5-27 and 5-28 - The applicant diagreesthat the staff survey is necessarily useful and with the 
assertions concerning number of trees at risk and-other.  

See response to comment 5-21, paragraph 2.  

5-29 - The applicant disagrees with the conclusion that if any damage to offsite vegetation 
occurs, it-is likely to be episodic and,.noncumulative.  

The staff has considered the frequency-of drought lasting 14.days in its analysis. Drought is 
considered to be a factor in enhancing botanical injury, however, the influence of this factor 
should not be overstated. The heaviest drift deposition offsite predicted by the staff amounts 
to only 2.5 Kg/Ha for the entire month of September for a NDCT (Figure 5-7, FES). Total foliar" 
accumulation for a 14 day dry period is, therefore, only slightly greater than 1 Kg/Ha before 
rainfall at the end of the drought washes the leaves. For reasons previously stated the staff 
does not consider 1 Kg/Ha of NaCl to be a threshold level for damage.. The true threshold could 
be a factor of 10 or more higher than this. Thus, a single drought episode of 14 days does not 
in itself signal the onset of unacceptable consequences. The significance of drought is that 
it is simply one of the interacting factors in this analysis. If drought periods occur more 
than once in a season or if a series of dry years occurs, the stress naturally increases. This 
factor interacts with-others, however. If mechanical draft towers were selected, for example, 
higher drift levels combined with successive or. extended drought episodes would increase the 
risk to vegetation and widen the area at risk.  

5-30 - Applicant disagrees with the conclusion concerning critical months for risk of vegetative 
damage.  

The correct quote from the referenced section is: ."Visible damage to offsite vegetation is 
expected to be slight or nonexistent for any of the five cooling tower options during years of 
normal frequency and amounts of rainfall." The conclusion specifies the additional risks 
involved if drought occurs and mechanical draft towers are selected.  

5-31 - Applicant disagrees with the conclusion that the number of trees at risk is relatively 
small and replanting of trees after a severe episode would be both technically and financially 
possible.  

Restoration, rehabilitation, or compensation are mechanisms which present a feasible array of 
responses for dealing with possible problems of salt drift if needed. The staff analysis shows 
that no unmanageable damage will be likely to occur and that if natural draft towers are selected 
no management response at all would be expected to be necessary. All parties should be aware, 
however, that cooling towers should not be held to an unrealistic standard which assumes that they 
can or ought to be installed with the expectation of no consequences whatever. This is not pos
sible. A logical consequence of accepting cooling towers of any design is the concurrent 
acceptance of some bounded risk. The staff analysis has placed reasonable bounds on the risk 
associated with each tower option in the FES. Within those bounds it is reasonable to expect



that the specified contingency will be fulfilled on occasion.since risk is a probabilistic 
concept. The staff expectation of no damage with NDCTs is,therefore,not negated by the prudent 
allowance for a margin of error. Further analysis yields the conclusion that the consequences, 
of error do not exhaust opportunities for maintaing a high.quality environment since restoration 
or rehabilitation would be possible.. In cases where individual losses were sustained in incon
venient locations,(such as a hemlock within a wood lot) restoration might not be needed to meet.  
the requirements of a high quality environment. Simple compensation of the owner could be an 
adequate response to this situation. The actual costs of.restoration, rehabilitation or compen
sation could properly be considered as costs-of building cooling towers. The data:in hand are 
not adequate for detailed cost estimation of possible restoration programs and the data specified 
in the comment would be of additional value in this regard. The staff believes, however, that 
the data which have been analyzed are sufficient to form the basis for deciding which tower to.  
construct and for estimating the magnitude of.risks associated with the decision.  

5-32 - Noise ordinance is not applicable to regulating other noise sources, such as vehicular 
traffic.  

The staff agrees with the licensee's interpretation of the objective of the Buchanan Zoning 
Ordinance Parts 54-22.E(2)(b) and 54-22.F(3). The staff presented the comparison of allowable 
and measured sound levels as a means to characterize the existing acoustic environment. The 
manner and conditions under which the data were collected necessarily precluded the separation 
of transportation activity noise from that generated by activities expressly covered by the 
Zoning Ordinance at facilities adjacent, to the sampling locations. The staff believes that the 
measured noise levels, contain a contribution from latteractivities, although the amount is 
difficult to determine. Although the noise restrictions do not apply to transportation activities, 
the underlying objective is to place a limit on a portion of the noise sources in the community 
and thereby effect a-control on the overall noise levels in the community.. The measured noise 
levels reflect these overall levels and, therefore, the comparison is believed to be illustrative 
in portraying existing community acoustic conditions.  

This paragraph has been clarified to indicate that the comparison is for illustrative purposes.  

5-33 - The staff does not present a noise analysis to justify restrictions recommended.  

The limitations on noise producing activities recommended by the staff are believed to be the 
normal steps to be taken by responsible contractors in reducing noise to the minimum necessary 
commensurate with good construction practices at the site.  

Similar commitments and staff requirements to control blasting by limiting events to small 
multiple charges, conducting blasting, pile driving and other impulse noise producing activities 
during daytime hours whenever possible or to generally minimize noise producing activities are 
found in the following Construction Permit Environmental Statements: Douglas Point Nuclear 
Generating Station,Units I and 2 (50-448 and 50-449); Clinch River Breeder Reactor Plant (50-537); 
Hartsville Nuclear Plants (50-518 through 50-521); Palo Verde Nuclear Generating Station (50-528 
through 50-530); Callaway Plant (50-483 and 50-486); Davis Besse Nuclear Power Station,Units 2 
and 3 (50-500.and 50-501);'Pilgrim Nuclear Power Station Units 2 and 3 (50-471 and 50-472); 
Bellefonte Nuclear PlantAUnits'l and 2'(50-438 and 50-439); and Marble Hill Nuclear Generating 
Station,Units I and 2 (50-546 and.50-547).  

These commitments are-judged by the-staff to represent the normal construction practices 
experienced during construction ofnuclear facilities and, as such, form the basis for the staff's 
recommendations. The staff-has modified the blasting limitation to allow such activities at 
other times due to scheduling or economic considerations.  

5-34 - The applicant does not believe the staff noise analysis is sufficiently objective and 
refers to his analysis.  

The staff analyzed the licensee's methodology and results in prediction of the various offsite 
sound levels from operation of cooling towers at the Indian Point Unit No, 2 site. The 
techniques are similar- to those that would be used by the staff and they are believed to be 
employed correctly. Therefore, the staff has not disagreed with the predicted operational sound 
level isopleth diagrams submitted by the licensee and has used them in the DES. Likewise, the 
baseline sound level survey data and isopleth diagram have been accepted as representative of 
the ambient site-acoustic environment and used as a basis for the-operational phase computation 
in DES Tables 5-13 and 5-15.



The staff's approach in the acoustic environment analysis is centered on the characterization of 
the ambient acoustic environment and how it compares to the operational acoustic environment. In 
making the characterization and providing specific comparisons betweenambient and operational 
phases, the staff chose to use those points where actual data on ambient sound levels have been 
recorded. Because the ambient survey utilized locations all around the site, including sampling 
locations in close proximity to the site, and the proposed cooling tower location, the staff 
believes that the comparisons at these discrete points are sufficient to generally illustrate the 
existing environment and the expected change. The staff has also considered specific areas not 
represented by sampling locations,, such as the Lent's. Cove and Standard Brands property areas 
because these appear to be the most seriously affected areas. Other areas beyond the discrete 
sampling locations Were not specifically evaluated because the attenuating affects of vegetation 
and buildings and the consideration of other, localized noise sources could not be reliably accounted 
for.  

The statement concerning violations of the Buchanan Zoning Ordinance noise limits was made with 
regard to the specific sampling locations in residential areas. The staff has indicated elsewhere 
in this section that the park land northeast of the site (in a planned industrial zoning category) 
is predicted to receive higher sound levels under tower operation. This section has been changed 
to clarify the relation between-these levels and the Buchanan Zoning Ordinance.  

5-35 - Comment deals with the use of.LDN as a noise descriptor.  

The staff agrees with the licensee's observation that the day-night equivalent sound level is the 
appropriate descriptor for evaluation of effects that the closed cycle cooling system operation 
will have on the existing acoustic environment around the site. For the sampling locations where 
the nighttime sound levels are within lOdB of the daytime levels, LDN increases above the LD up to 
3dB are experienced, while for the remaining locations, LDN decreases of up to1.5dB are experienced.  
The 3dB increase is above the reported threshold of detectability for differences between two 
sounds of the same frequency.  

The staff has changed the chacterization of this influence to "noticeable" rather than "strong".  

5-36 -That the issuance of a new NPDES may require review of chlorine discharges is not necessarily 
the case.  

The staff agrees with this comment.  

6-1 - Cost of replacing deficient energy and capacity.  

See text Section 6.2.1 

6-2 -.Downtimecost.  

See Text Section 6.21.1 Item 4 

6-3 - Discount factor used is invalid..  

The staff's current policy is to use a discount rate of10% for environmental statements for, 
investor-owned utilities, based on an average rate of return'on newinvestments.: To derive this 
rate, the staff computed a weighted average of returns on (1) bonds and preferred stocks and (2) 
common equity (common stock and retained earnings). These rates not only-vary from utility to 
utility, but also through time for an individual utility. Therefore, they are believed to provide 
a reasonable (1). approximation.to-the average return and .(2) basis for discounting future'costs to 
present values.  

6-4 - Recommendation that the staff's estimates should be done on the identifical.time frame used 

by Con Edison.  

See Text Section 6..2.2.2 

6-5 - The staff suggests that the loss of 63 MW of capacity shouldnot-be considered.  

The staff does not suggest that the loss of 63.MW of capacity at peak should not be considered.  
A cost for replacing this loss of capacity is included in the staff's analysis. 'However, the 
staff believes (based on the applicant's projected summer capacity, load, and reserve for the 
years 1975-1984 and the N.Y. State Interconnected Systems planned summer capability,.load, and 
reserve for the years 1975-1990) that this replacement capacity is an uneconomically large com
mitment of resources, since reserves would not be lowered to an unacceptable level.
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6-6 - It is extremely doubtful that firm purchases would be available.

See Text Section 6.2.2.2 d.  

6-7 - The staff should be more specific on the referred "winter outage scenario".  

See Text Section 6.2.7.  

6'8 - A revised cost estimate made by Con Edison should be used.  

The application for extension of operation with one-through cooling constitutes a separate licen
sing activity - not a revision or supplement to accompany the environmental report related to 
alternative closed cycle cooling systems for IP-2. The application for extension neither dis
cussed or presented cost estimates for alternative cooling tower options comparable to that which 
was presented in the environmental report submitted December 1, 1974.  

6-9 - Table 6-17 Derivation of cost of installing gas turbines is unclear for Case 2.  

See Text Table 6-17.  

6-10 - The planned 80-acre recreation on the site will be reduced considerably if a closed cycle 
cooling system is implemented.  

The staff agrees with the applicant's comment that a closed cycle cooling system will reduce the 
availability of onsite acreage for future recreational development. Land requirements of alterna
tive closed cycle cooling systems (see Table 5-9) indicate a range of 11 to 30 acres of onsite 
land will be required for cooling towers, depending on the type of cooling tower installed.  

6-11 - It is highly-speculative to generalize that "during the winter the slight warming of the 
air as the sun rises in the sky will decrease the relative humidity sufficiently to greatly reduce 
the visibility of the plume." 

See Text Section 6.3.3.3a.  

6-12 - The viewshed map is unclear and has no key.  

Fig. 6-1 has been modified and replaced.  

6-13 - The staff's reference to cooling tower noise abatement is unwarranted.  

See Text Section 6.3.3.3e.  

7-1 - The Statement fails to reflect the limited "proposed action" involved.  

The U.S. Nuclear Regulatory Commission is required to assess the potential environmental effects 
related to the construction and operation of a nuclear power station in order to assure consis
tency with the national environmental goals, as set forth by the National Environmental Policy Act 
of 1969 (Pub. Law 91-190, 83 Stat. 852). In order to fulfill these requirements and be comsistent 
with the qational environmental goals, the staff is obligated to go beyond the limited proposed 
action involved in Con Edison's December 2, 1974 application. That is, the staff feels that is is 
essential to consider the cumulative environmental, economic, and social impacts of a closed 
cycle cooling system at IP-2 and not to limit the concern to a closed cycle cooling system in 
isolation.  

7-2 - Statement about irreversible and irretrievable commitments is inappropriate.  

The staff concurs with the appl'icant in that the purpose of-the statement is to select a preferred 
closed cycle cooling system on the basis of a cost-benefit analysis of alternative closed cycle 
cooling system. It is not the purpose of the statement to weigh the costs and benefits of closed 
cycle vs the present once-through cooling system. Since the latter is not addressed in this 
Statement, the staff agrees with the applicant that the referenced statement should be deleted and 
has done so.  

7-3 -.Con Edison believes that the range of cost is substantially-greater than 3%.  

Costs of alternative cooling towers as determined by the staff were based on information supplied 
by the applicant in its environmental report (December 2, 1974), the subsequent supplement to that 
report (August 6, 1975), and additional information obtained from electric utility personnel and

8-11



vendors experienced in the engineering design and economic analysis of alternative cooling systems 

for electric generating facilities. As explained in the cost estimates for each cooling tower in 

this Statement, the staff either used the cost figures supplied by the pplicant or adopted the 

methoodology and parameters used by the applicant to'derive its own estimates. The staff feels it 

was consistent with the applicant in its cost estimates and allowed for escalation and contingency 

factors. Calculations led to a range of cost estimates on the order of 3% for the three refer
enced cooling towers.  

8.2.2 Responses to comments by the Environmental Protection Agency 

1. Radiological dose estimates 

Radiological dose estimates should be compared with 10 CFR 50 (Appendix I).  

This is in the process of being done and the Technical Specifications will be modified to reflect 
the design basis objectives of Appendix I. The applicant is required to meet applicable radio
logical regulations and standards.  

2. Noise impacts 

a. The discussion of ambient noise levels should include descriptions of instrumentation and 
methodology.  

A descriptive list of the equipment Used in conducting the ambient level survey is presented in 
the licensee's Appendix "B" of Appendix "G" to the Economic and Environmental Impacts of Alterna
tive Closed-Cycle Cooling Systems for Indian Point Unit No. 2, Dec. 1, 1974. Appendix "G" is 
entitled Sound Emission Impact from Operation and Construction of Cooling Towers at Indian 
Point'Nulcear Station dated Sept. 19, 1974.  

The methodology for the determination of ambient noise levels is described in Section III of 
Appendix "G" above and in the licensee's response to question 111.8 in Supplement No. 1 dated 
Aug. 6, 1975 to the above named basic report.  

The description of sampling locations for the ambient noise level survey is contained in Figures 1 
through 10 of the above mentioned Appendix "G".  

The area is characterized by predominantly transportation related noise and the distances to 
nearby roadways or the railroad tracks are identified in the above mentioned figures. The only 
dominant point noise source identified was the power plant at Tomkins Cove on the Hudson River.  
The influence of this plant was included in results for sampling location Number 3. Its influence 
was not detected at any other sampling location. Construction related noise was not identified 
as influencing any of the readings during the survey.  

b. Conditions Under which the Buchanan Zoning Ordinance is applicable should be identified.  
Relevant noise measurements should be made in the absence of non-point sources.' 

The comparison of the ambient noise levels atvarious locations around the site with the limits 
of the Buchanan Zoning Ordinance was presented for-illustrative purposes only, particularly to 
indicate how the existing levels in residential zones compare to the zoning ordinance limitations.  
This section has been revised to indicate that many of these levels are in excess of these 
limits since they are not technically in violation of these limits.  

c. Methods used to estimate construction noise impacts should be included.  

The methodology used by the applicant to predict the noise levels generated by onsite construction 
activity'and by offsite construction traffic is explained in*Section IV and Section V of , 
Appendix "G", Sound Emission Impact from Operation and Construction of Cooling Towers at Indian, 
Point Nuclear Station, Sept. 19, 1974 contained-in the Licensee's report entitled Economic and 
Environmental Impacts of Alternative Closed Cycle Cooling Systems for Indian Point Unit No. 2, 
Dec. 14, 1974. The calculated technique for estimating noise levels for offsite construction 
traffic is presented in Appendix "F" of the above mentioned Appendix "G".  

The basis used by the licensee for estimating the noise levels of the construction equipment at 
the source (i.e., at the construction site) and the calculational method for estimating 
construction traffic noise levels'are from literature references acceptable to the staff and are 
themselves derived from field measurements. 6
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The onsite construction activity noise level estimates presented by the licensee represent worse 
case estimates in that the equipment noise levels used as a basis were those regarded as not 
having noise control features added. 1 Estimates of noise levels for the ground clearing phase and 
the foundation preparation/construction phase have been prepared using this basis. An Leq for 
the work day period at Broadway and Bleakley Avenue was found to be 56 dBA and 53 dBA respec
tively. These levels do not exceed the L50 (i.e., the sound level exceeded 50% of the time) for 
this area and will result in an increase in the daytime equivalent sound level of less than 1 dBA 
at this-location. According to a study by EPA', a successful noise reduction strategy for ground 
clearing, excavation and foundation phases and-one readily attainable is to reduce the noise level 
of the noisiest equipment while maintaining the remaining equipment at their present'levels and 
distances from the receptors. This result was based on a lOdB reduction for the noisiest equip
ment, a level attainable by the use of mufflers on engine and pneumatic equipment exhaust and 
by use of enclosures around impact tools such as rock hammers for work tool interaction noise.  
These sources were identified as being the most important sources of noise to consider in a 
program to reduce noise with feasible noise controls.' 

An additional consideration making the predictive results conservative is lack of consideration 
of excess attenuation of construction noise by the forested areas onsite.. This attenuation would 
further reduce the noise levels experienced offsite toward the residential area of Broadway and 
Bleakly Avenues below the predicted levels.  

The staff has recommended that noise control devices, incl.uding mufflers be placed and properly 
maintained on all construction equipment at the site.  

The staff does not have any estimates on the duration of blasting activities proposed by the.  
licensee. Because these impulse noises will be of very short duration and will be infrequent, 
they will not affect the offsite energy equivalent sound levels. The staff has. recommended that 
blasting activity be limited whenever possible to the normal work days and to daylight hours.  
The applicant has stated that blast mats will be used at the site. This will attenuate noise 
to some extent as well as control dust and flying debris.  

d. A map showing land use would be helpful.  

The present surrounding land use is depicted in the various sound emission contour drawings 
shown in DES Figures 5-24-and 5-25 through 5-27. A general-depiction of land use around the 
Indian Point site is given in DES Figure 1-1. The land uses immediately surrounding the site 
and the ambient sound level survey sampling locations are shown and described in the licensee's 
Appendix "G" to the report, Economic and Environmental Impacts of Alternate Closed Cycle Cooling 
Systems for Indian Point Unit No. 2,,Dec. 1, 1974.  

'3.. Impact on birds 

The staff has analyzed data on bird impaction from operating plants located near or along migratory 
flyways. From the data collected and analyzed, the staff finds no evidence to conclude that 
cooling towers and meteorological structures present a hazard to bird population.  
However, the staff still requires that routine monit6ring of tall structures such as cooling 

towers and meteorological towers be undertaken for the purpose of recording large episodic 
occurrences of.bird mortalities, if they occur at all. The staff believes it is prudent to 
monitor for verification of the analysis even though serious effects are not expected.  

4. Economic Impacts 

1)' Projected incremental plant and system costs should be determined in mills per 
kilowatt hour and compared to total plant and system generating costs.. This comparison would 
allow the economic impact to Con Edison rate payers' to be determined.  

The staff estimates an incremental plant cost (i.e., IP-2 alone) of 3.2 mills/kWh for a natural 
draft cooling tower, fan-assisted natural draft cooling towers, and circular mechanical draft 
cooling towers. For the linear mechanical .draft cooling towers and wet-dry cooling towers, the 
cost increases to 3.5 mills/kWh and 3.7 mills/kWh, respectively.  

Projections of incremental system costs are considerably more speculative since.they depend on 
projections of annual electricity requirements, type of generating capacity available, and dispatch 
of available capacity. Without considering the two latter problems or the rate schedule applicable 
to different customers, an incremental system cost can be approximated for a particular year based 
on projected electricity requirements (or Con Edison sales) for that year. For example, the 

1Data taken from Noise from Construction Equipment and Operat!ons, Building Equipment, and Home 
Appliances, Dec. 31, 1971, USEPA NTID 300.1 
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applicant projects (1976 Report of Member Electric 
Systems of New York Power Pool) total electric

ity sales for 1980 to be 27,950 million kWh. Based on this projection, the staff's estimated 

incremental system cost for the NDCT, FANDCT, and CMDCT is approximately 0.8 mills/kWh 
incremental system cost for the LMD and WD cooling towers is estimated to be 0.9 mills/kWh.  

These estimates represent the average cost per kWh consumption to Con Edison customers for -alterna

tive closed cycle cooling towers. They are extremely rough approximations in that they-do not 

consider the factors mentioned above, they are based on current projections of future electricity 

consumption, and they disregard the different rate structures for different customer classes and 

the declining block rates within classes.  

2) The capital cost of gas turbines appears to be greatly overestimated. For example, 

NRC's final impact statement on Indian Point Unit No. 3, dated February 1975, estimates a cost of 

$215/Kw in 1981 dollars while this draft statement uses a 1979 cost of $315/Kw. The reason for 

this difference should be explained.  

In its environmental report for closed cycle cooling systems for IP-2, the applicant reports a 

$31'5/Kw capital cost of gas turbines installed in 1979.  

Although the staff accepted the applicant's estimate and subsequently used it in their cost 

analysis, the staff believes that estimate to be an upper bound estimate. The staff does not feel 

that $315/Kw for gas turbines in 1979 is a "greatly overestimated" figure, depending as it does on 

future demand and supply conditions and the uncertainty involved in forecasting future capital 
equipment costs.  

In the FES for IP-3, the staff used a capital cost estimate of $213/Kw (not $215/Kw) for gas 

turbines installed in 1981. This estimate was derived by the staff using a 5% escalation rate and 

a $167/Kw cost reported by the applicant for gas tubines installed in 1976 (Benefit-Cost Descrip

tions of Alternative Plant Designs for Indian Point Unit No. 3, September 1972). The $167/Kw cost 

projection for 1976 was made during 1972. For the IP-2 CCCS EIS, the staff used the applicant's 

more current estimate of $315/Kw provided in its environmental report, submitted in support of the 

natural draft alternative December 1, 1974. The applicant has more recently submitted an environ

mental report in which it estimates capital costs of gas turbines at $285/Kw, installed in 1979 

(Envionmental Report to Accompany Application for Facility License Amendment for Extension of 

Operation With Once-Through Cooling for Indian Point Unit No. 2, June 1975). The applicant has 

not provided an explanation for the differences in costs or basis for estimating costs.  

The staff concludes that the different assumptions concerning capital costs of gas turbines in 

1979 ($213/Kw, $300/Kw, or $315/Kw) would not alter any of the conclusions of the cost-benefit 

analysis in this Statement. Total estimated costs (present value, 1976) for the five alternative 
cooling towers as presented in Table 6-17 under the assumptions of $213/Kw and $300/Kw would 
appear as follows: 

TOTAL PRESENT VALUE COST 
($1,000) 

Capital cost of 
gas turbines NDCT FANDCT LMDCT DMDCT WDCT 

$213/Kw 196,658 197,522 217,569 200,654 230,489 

$300/Kw 202,571 203,997 224,044 207,129 237,'044 

3) The draft impact statement states that Con Edison anticipates that Unit 2 would not 

operate during the seven-month downtime period (5/1/79 - 12/1/79) required for the tie-in of 

closed-cycle cooling system. According to EPA sources, plant downtime for the cooling system 

tie-in should not exceed 2-3 months, including the 2 month refueling outage. The need for a 
seven-month downtime should be explained.  

Installation of a closed-cycle cooling system for IP-2 is considerably different than the instal

lation of cooling systems at other nuclear generating facilities. At IP-2, a closed cycle cooling 

system is to be retrofitted to the existing plant as opposed to the normal procedure of simulta

neous construction of a nuclear plant and cooling system. Retrofitting requires tie-in and
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switchover of cooling water piping, electrical wiring, etc. presently designed to accomodate a 
once-through cooling system. The applicant estimates that the cooling tower tie-in procedure will 
require seven months of effort (from May 1, 1979 to December 1, 1979) at which time IP-2 will be 
out of operation. This is an engineering estimate which the staff feels to be based on sound 
judgment and has accepted it for use in its own analysis.  

4) The draft'statement includes property and gross revenue taxes in its estimates of 
annual carrying charges. However, the Atomic Safety and Licensing Board, in its Initial Decision 
for Indian Point Unit No. 2, dated September 9, 1973, determined that taxes should not be used in 
determining carrying charges on capital, since such taxes represent transfers within the economy.  
This situation should be corrected and explained.  

Exclusion of property taxes, federal income taxes, and gross revenue taxes from the applicants 
annual carrying charges (as reported in Table 6-2) decreases carrying charges on cooling towers 
and gas turbines to 12.8% and 12.6%, respectively. The revision affects the staff's present value 
and annualized value capital cost and capability cost estimate for each cooling tower alternative; 
it does not affect annual operating cost, energy cost, or downtime cost estimates as presented by 
the staff in the DES. Appropriate cost revisions have been calculated by the staff and are 
presented in the accompanying Table 8-1, which is a cost summary comparable to Table 6-17 of the 
DES and this FES. When taxes are excluded from annual carrying charges, the total present value 
and annualized value cost estimate of each alternative cooling tower is decreased on the order of 
13% to 15%.  

The Statement referring to the Atomic Safety and Licensing Board decision on carrying charges for 
IP-2 cooling towers is correct. However, taxes are included in Con Edison's rate base and sub
sequently passed on to the consumer, as reflected in the applicable rate schedule. To exclude 
taxes from annual carrying charges is to misrepresent the cost of alternative closed cycle cooling 
systems to Con Edison's customers. And although it is true that these monies are returned to the 
public for other use (hence the term transfer payments), not all consumers who pay for the taxes 
in the form of higher electricity rates receive tax benefits. This is particularly true of 
property taxes Which primarily benefit a few local communities in the locale of IP-2 but which are 
paid for (cost) by all of Con Edison's customers.  

The staff concludes that the presentation of both cost aspects (i.e., inclusion and exclusion of 
taxes in carrying charges) contribute to a better public understanding of the cost-benefit balance.  
Inclusion or exclusion of taxes in carrying charges does not alter any of the staff's conclusions 
regarding the preferred closed cycle cooling system for IP-2 presented in this Statement.  

5) Annual average and peak unit deratings are based upon the unit's present, capacity of 
873 MWe net, whereas cooling tower design parameters are based on a future capacity uprating to 
1033 MWe net (using a once-through cooling system). We recommend that all pertinent cooling 
system parameters be based on the same capacity.  

Alternative cooling systems are designed (sized) to meet the maximum calculated operating condi
tions of IP-2. While IP-2 is presently licensed to operate at a thermal output of 2,758 MW(t) and 
electrical output of 873 MW(e), the applicant plans to apply for a license amendement allowing 
operation at 3,217 MW(t) and 1033 Mw(e). The uprating, however, will be subject to NRC review and 
approval and will constitute a separate licensing action. Thus, annual average and peak deratings 
of IP-2 resulting from closed cycle cooling system operation should be and were based on the 
present license to operate at 2,758 MW(t). Deratings based on future capacity upratings of IP-2 
are considered in any licensing action related to such upratings at that time.  

8.2.3 Responses to comments bythe Federal Power Commis'sion unavailability of Unit No. 1, 
reserve margin and winter tie-in treatment of downtime costs.  

The staff has revised its treatment of downtime costs in Section 6.2.2.1(d) in order to consider 
the potential reliability impact resulting from a seven-month summer outage of IP-2 during 1979 
and the possibility of postponing the outage to a winter period; refer to the referenced section 
'for the staff's conclusions and position.  

Consideration was. not given to the unavailability of Indian Point No. 1 in the staff's analysis, 
since theapplicant reported it as planned capacity and anticipktes it returning to service in 1978.  
However, the staff concurs with the FPC comment that Con Edison would be unable' to meet the NYPP 
reliability criterion of 18% reserve margin if both IP-l and IP-2 were unavailable during the 1979 
summer, based on the applicant's 1975 ten year plan for capacity, load, and reserve reproduced in 
Table 6-4. This ten year plan was developed by the applicant, submitted to the New York State
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TABLE 8-1 

COST SUMMARY OF CLOSED-CYCLE COOLING TOWER 
ALTERNATIVES, EXCLUDING TAXES FROM ANNUAL CARRYING CHARGES

$1,000) 

Natural Draft Fan-Assisted Linear Mechanical Circular Mechanical Wet-Dry 
Cooling Tower Natural Draft Draft Cooling Towers Draft Cooling Towers Cooling Towers 

Cooling Towers 

Present Annualized Present Annualized Present Annualized Present Annualized Present Annualized 
Value Value Value Value Value Value Value Value Value Value 

Capital Cost 65535 6978 58527 6232 62414 6646 52670 5608 69436 7393 

Annual Opera- 1794 192 3152 336 5317 566 5317 566 6736 717 
ting Cost 

Capability 
Cost 16100 1714 17633 1877 17633 1877 17633 1877 17889 1905 

Energy Cost 39085 4162 46902 4994 59409 6326 55969 5959 60972 6942 

Downtime Cost 
(replacement 
energy) 50680 5396 50680 5396 50680 5396 50680 5396 50680 5396 

Total Cost- 173194 .18442 176894 18835 195453 20811 182269 19406 205713 21903

a F- r



Public Service Commission, and published in the 1975 NYPP 149-b report. The applicant has since 
revised its ten year plan and it is available in the latest 1976 NYPP 149-b report. It is also 
reproduced in this FES in response to New York State Department of Environmental Conservation 
(NYSDEC) comment No. 49.  

The applicant's 1976 ten year plan contains new and important information relevant to the staff's 
analysis and to FPC's comments. First, planned capacity during the 1976 to 1985 period does not 
include IP-l return to service nor ownership of IP-3 capacity (as IP-3 has been purchased by. PASNY 
with an agreement of sales to Con Edison; see staff's response to NYSDEC comment No, 51). Second, 
Con Edison's revised summer peak load is considerably lower (on the order of 20% for the years 
1979 and 1980) than reported in the 1975 NYPP 149-b report. Third, planned summer reserve margins 
for the applicant's system are estimated to be 41.7% and 36.8% of peak load during 1979 and 1980, 
respectively.  

Based on the applicant's revised ten year plan, the staff concludes that with both IP-l and IP-2 
unavailable during the 1979 or.1980 summer, the applicant's reserve margin is sufficiently high 
(28.4% for 1979 and 24% for 1980) to meet the NYPP reliability criterion of 18% reserve margin for 
individual utilities. This supports the staff's conclusion that the applicant's proposed instal
lation of additional capacity (gas turbine peaking units) to replace the short-term outage of IP-2 
(for closed cycle cooling system tie-in) is economically unwarranted for reliability purposes.  

An alternative to the 1979 summer tie-in of a closed cycle cooling system for IP-2 is considered 
by the staff in its revised treatment of downtime costs in Section 6.2.2.1(d). A winter tie-in, 
hence IP-2 outage, may be possible according to conditons permitted in Amendment No. 6 to the IP-2 
operating license DPR-26 (see Sections 4.1 and 6.2.2.1(d)).  

8.2.4 Responses to comments by the Department of Housing and Urban Development 

1. Has the cumulative effects of three cooling systems been assessed? It is unlikely that a 
closed cycle cooling system will be required for Unit 1; thus, the impacts from three cooling 
systems has not been assessed. Cooling systems for both Units No. 2 and No. 3 are considered 
in Section 5.2.2.7. The cumulative impacts will be discussed in more detail in the DES for 
selection of the preferred closed cycle cooling system for Indian Point Unit No. 3 which is in 
preparation.  

2. Are there any particular requirements critical to the siting of multiple cooling systems that 
should be considered at this time? 

The location of the tower for Unit No. 1 is shown if Figures 3-1. One of the most important 
factors in locating the tower is that of safety, i.e., assurring that no safety-related structures 
would be at risk should the tower collapse. Other considerations, such as foundations, ease and 
amount of excavation are secondary to safety but are considered in locating the tower.  

3. Has the shadow effect cast by the sun been determined? 

The shadow effect of the towers and plumes have not been determined for Indian Point. However, 
studies at other sites indicate that the time of duration and percent of area covered by shadow 
is relatively small on an annual basis.  

4. Use of waste heat.  

See response to NY Dept. of Environmental Conservation, comments 18, 19, and 20.  

5. Can a cooling system be devised that shares the impact of disposing of waste heat on both 
the river and the land-atmosphere? 

All of the closed cycle cooling systems provide for sharing the thermal releases between the water 
and atmosphere to a degree. Approximately 15,000 gpm of heated effluent is discharged as blowdown.  
Heat is also released to the atmosphere by the evaporation of water in the tower. The sum of 
blowdown, evaporative and drift loss is estimated to be 30,000 gpm;'this quantity must be with
drawn from the river as make-up. (See section 3.5). Thus, the cooling tower system requires only 
about 4% of the quantity required for once-through cooling. This reduction in water use provides 
for the mitigation against biotic losses due to entrainment and impingement (See FES IP-2 for 
detailed discussion of this topic).  

While cooling systems could be designed say, for the thermal discharges equally to the water 
and atmosphere, the increased water requirement would defedt the original purpose, i.e., mitiga
tion of aquatic effects.
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8.2.5 Responses to comments by the U.S. Department of Interior, Office of the Secretary 

1. It would seem appropriate for the final statement to indicate to what extent these viewscapes 
have been made available for local comment.  

The Draft Environmental Statement was transmitted with a request for comment to various local 
governmental organizations and representatives; refer to the detailed list in the introduction to 
Chapter 8. In addition, the NRC solicited comments from interested persons by a notice published 
in the Federal Register. General and detailed comments received are reproduced in Appendix B of 
this FES according to the procedures outlined in the introduction. Further, copies of the DES 
were placed in the local Public Document Room. Other requests for copies, either verbal or 
written are honored, although no record is made of the requests.  

2. Suggest for discussion of impacts by proceeding radially outward from the cooling towers.  

The staff feels that its assessment of potential impacts of the proposed project on parks, rec
reation areas, and historic sites is adquately presented in the DES and that the suggested modi
fication would not generate additional information which would materially alter the staff's 
present assessment. Rather than discuss the visibility of every site by proceeding radially 
outward from the cooling towers, the staff assessed each site with the aid of topographical maps 
and by confirmation of the assessment using a sample of sites.  

National and historic points of interest in and beyond the lower Hudson Valley from which the 
project is likely to be most visible are discussed in Section 6.3.1.8. Recreational facilities 
in the vicinity of Indian Point are discussed in Sections 6.3.1.7 and 6.3.3.3. The latter 
section contains the staff's appraisal of the aesthetic impact of alternative closed cycle cooling 
systems at IP-2 on the human environments.  

3. Need for additional studies to ascertain reliability of threshold values for salt damage 

to vegetation.  

The staff pointed out that the applicant's choice of field threshold values for salt damage to 
vegetation may be unnecessarilly low because relevant variables in the experiments may not have 
been taken into account. The practical consequences of this choice, if the staff assessment is 
accurate,*would be that the actual magnitude and extent of damage to vegetation would be less than 
the applicant's projections. In no case would actual damage be worse than projections. The 
applicant's analysis is therefore, conservative, perhaps to an unnecessary degree. Nevertheless, 
the applicant concludes from its analysis an *d the staff from its independent analysis that signi
ficant damage to vegetation is unlikely if natural draft towers are selected. Further experi
mental refinement of damage threshold values though generally desirable would be unlikely to 
modify the above conclusion for this case since added work would in all likelyhood demonstrate 
that less damage would occur than is now predicted. The staff therefore does not recommend 
further experimental botanical studies for the purpose of resolving the issues in this case.  

4. Cultural resources.  

National and historic points of interest in and beyond the lower Hudson Valley from which the 
project is likely to be most visible are discussed in Section 6.3.1.8. Recreational facilities in 
the vicinity of Indian Point are discussed in Sections 6.3.1.7 and 6.3.3.3. The latter section 
contains the staff's appraisal of the aesthetic impact of alternative closed cycle cooling systems 
at IP-2 on the human environments.  

5. Disposal of excavated materials.  

See response to comments 25 and 26 by the NY Department of Environmental Conservation.
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6. Ground water.  

Accidental releases to groundwater at the plant site will end up in the Hudson River and should 
not affect nearby wells because of the higher elevation of these wells. Only one municipal water 
supply within a 5-mile radius of the site utilizes groundwater. Because of the topography of the 
landscape, all releases along with the groundwater will flow to the river rather than to other 
land areas. Furthermore, no lowering or raising of groundwater levels is expected due to plant 
operation, because no well water on the site is available and no excess water from the facilities 
is expected to flood any local areas. All water would drain into the Hudson.  

7. Fish and Wildlife.  

See section 4.1 and the recently published (July 1976).DES for Facility License Amendment for 
Extension of Operation with Once-Through Cooling for Indian Point Unit No. 2 (NUREG-0080).  

In brief, the schedule has slipped an estimated nine months in accordance with the stipulation 
signed by all parties. Further, the staff concluded that, on balance, a two year extension of 
once-through cooling is appropriate (NUREG-0080).  

8. Recommendation against the use of asbestos in cooling towers.  

Asbestos would only be used in the construction of the cooling tower in the standard form of 
asbestos boards, which is a common construction material in use throughout the United States. A 
prohibition of the use of this material for cooling tower construction prior to any finding by 
an appropriate governmental body that its use is hazardous and' should be discontinued would be 
highly discriminatory. Such a variance from standard construction practice would substantially 
increase the cost of construction.  

9. Use of amertap balls to clean the condenser tubes.  

This system is supplemental to chlorination and would not constitute a complete replacement. This 

applicant will comply with EPA guideline effluent limitations for chlorine discharges.  

10. Use of ORFAD model.  

The staff agrees with the suggestion for additional runs. In addition, the NRC has recently 
established a contract with Environmental Systems Corp. to perform additional studies with a more 
sophisticated model which will provide independent verification for the ORFAD results. The 
results of these studies should be available later in 1976.  

11.- Figures 5-4 and 5-19 are confusing and difficult to read.  

The s taff agrees with this comment. Unfortunately, the copy from which the figures were made 
was not of the best quality and the computer code was set up in a way that now appears to lead 
to confusion. These defects could not be corrected in the time available, but the staff is 
making attempts at improving the manner of presentation of data in the future.  

12. The staff has pointed out that the applicant's experimentally determined threshold... .may be 
in error for two reasons.  

See responses to comments 5-16. and 5-17 by Con Edison and to responses to c omments by the Village 
of 'Buchanan .  

8.2.6 Responses to Comments by the U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration 

1; Environmental Data Service - Evaluation would be aided by inclusion of data on inversion 
frequencies at the site.
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The stability class frequency in hours from the onsite weather tape is as follows: 

Class 1 2 3 4 5 6& 7 

Temp.  
Grad. <-3.42 <-3.06 <-2.7 <0.9 <2.7 >2.7 
*F/100 m 

No. hr. 22 67 163 4220 3450 614 

2. National Marine Fisheries Service -no response needed.  

8.2.7 Responses to Comments by U.S. Department of Agriculture 

8.2 .7.1 Soil Conservation Services 

1. Disposition of excavated materials.  

See response to comments 25 and 26 by the NY Department of Environmental Conservation.  

2. A statement of the impact of drift on grasses and legumes would improve the statement.  

The staff has performed its analysis of drift based on risk to the most sensitive known species 
This analysis also identifi 'ed and evaluated several instances of conservatism in the applicant's 
analysis. The staff's conclusion, based on these conservatisms, is that the risk is negligible, 
even to the salt-sensitive species, if natural draft towers are selected. This conclusion is 
inclusive of other vegetation of similar or less sensitivity than the species considered. There 
is no evidence that grasses and legumes are more sensitive than the species which have been considered. Some grasses, for example, are among'the surviving species in the harsh seacoast6 environment which eliminates salt-sensitive species.  

8.2.7.2 Forest Service 

It is not clear what steps would be taken if botanical injury occurred from salt deposition.  

Replacement of damaged or killed vegetation is the most obvious way to compensate for losses.  
Although the staff believes that the likelihood of damage is small ,the suggestion to replace 
plants by more tolerant plants if any damage occurs warrants consideration.  

8.2.8 Responses to Comments by the Department of Transportation, United States Coast Guard 

No response needed.  

8.2.9 Responses to Comments by the Energy Research and Development Agency 

Changes suggested have been incorporated into Section 1.5.  

8.2.10 Responses to Comments by the New York State Department of Environmental Conservation 

1. Decommissioning should be discussed.  

No specific plan for the decommissioning of the Indian Point Units (including cooling towers) has been developed. This is consistent with the Commission's current regulations which contemplate detailed consideration of decommissioning near the end of a nuclear facility' s useful life. The 
licensee initiates such consideration by preparing a proposed decommissioning plan which is 
submitted to the NRC for review and approval. The licensee will be required to comply with 
Commission regulations then in effect, and decommissioning of the facility may not commence with
out authorization from the NRC.
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The degree of dismantlement of the Indian Point facility would be determined by an economic and 

environmental study involving the value of the land and scrap value versus the complete demolition 
and removal of the complex. In any event, the operation will be controlled by rules and regula

tions to protect the health and safety of the public that are in effect at the time.  

Decommissioning of the Indian Point facility was evaluated by the staff in the Final Environmental 
Statement (FES) related to operation of Indian Point Unit No. 3 (Docket No. 50-286,-February 
1975). In the IP-3 FES, the staff discussed the experience, to date, with decommissioning of 
civilian nuclear power reactors. Estimated costs of decommissioning were, at the lowest level, $1 

million plus an annual maintenance charge of about $100,000. Estimates vary from case to case 

because of the different assumptions regarding the level of restoration. Complete restoration, 

including regarding, has been estimated to cost $70 million. This usually amounts to about 1% of 

the original cost of a nuclear facility when the $70 million is appropriately discounted to a 

present value cost.  

In the IP-3 FES, the staff reported the applicant's estimated decommissioning cost of the facility 
to be $3,000,000 in 1973 dollars. This estimate was based on 1973 technology and nine months time 

for decommissioning. The staff does not have separate estimates of the decommissioning costs of 

cooling towers, but believes that they will be of a small magnitude when compared to the decom

missioning costs of the reactor. Moreover, the present value cost of decommissioning the IP-2 

cooling towers is expected to be a small portion of the estimated construction costs of the 

towers, probably around 1%.  

The staff concludes that the economic and environmental assessment of alternative closed cycle 

cooling systems for IP-2 would not be appreciably affected by the explicit consideration of 
decommissioning of the cooling towers. The cost-benefit balance and relative ranking of alterna
tives as presented in the staff's environmental statement would, for all practical purposes, 
remain unchanged.  

2. The draft statement should include a discussion of the seismology and geology of the site.  

The geology and seismicity relating to the site are included in the Safety Evaluation Report and 
are currently the subject of public hearings. The proposed cooling tower is not a safety-related 
structure and, once it is determined that they will not impact a safety-related structure, no 
further environmental analysis is needed.  

3. Impact of a NDCT on birds.  

See Response 8.2.2.3 above.  

4. Seven month tie-in period.  

See response 8.2.2.4.3 above.  

5. No response needed.  

6a. Additional evaluation of visual impact should be presented.  

The referenced document, Visual Impact Study: Statement Of Findings Alternative Closed Cycle 
Cooling Systems, Indian Point Nuclear Generating Plant (November 1975), was prepared by Jones & 
Jones (Landscape Architects and Environmental Planners located in Seattle, Washington) for NRC 

under contract to Battelle Northwest Laboratories. Services of Jones & Jones were engaged to 
apply, on a limited experimental basis, a technique which had previously been developed to assess 
the visual change in a viewscape resulting from manmade intrusions to the landscape (see Chapter 6 

for appropriate references). The staff found the study useful in its impact assessment of 
alternate closed cycle cooling systems on the human environment and therefore presented an over
view of the technique and sample of photographs used in the study. However, the staff felt that 
the methodology, thus conclusions, of the study contained several deficiencies which precluded 
complete reliance on the study (refer to Section 6.3.3.3(a)). Although the staff used portions of 

the study which it felt relevant, an independent assessment was conducted by the staff and used as 

the basis for the conclusions presented in the DES and FES.  

For the reasons stated above, the Jones & Jones-study was not reproduced as part of the DES nor 
this FES. Moreover, it has not been the staff's general practice to reproduce referenced documents 

and lengthy reports as part of the DES or FES as it feels it is impractical to do so. In response 

to this comment, however, the staff provides (in addition to the material presented in 

Section 6.3.3.3(a)) a brief summary of the Jones & Jones study below and responses to specific 

comments (a) and (b).



The Visual Impact Study evaluated the potential changes in the visual quality of a landscape 
resulting from the introduction of six different cooling tower options from both IP-2 and IP-3 
nuclear generating plants. Options considered were as follows: 

l.a. Two 565' high x 452' natural draft towers, one for IP-2 and one for IP-3.  
l.b. One 565' natural draft tower for IP-2.  

2.a. Two 370' high x 230' fan-assisted natural draft towers, one for IP-2 and one for IP-3.  
2.b. One 270' fan-assisted natural draft tower for IP-2.  

3.a. Four 74' high x 300' circular mechanical draft towers, two each for IP-2 and IP-3.  
3.b. Two 74' circular mechanical draft towers for IP2.  

The method employed to evaluate the potential changes in the visual quality of landscape used a special competence group of design professionals to evaluate visual quality of each option, as 
pictured on ten selected viewscapes. Each viewscape was presented as it currently appears (a 
"before scene") and as it would appear with closed cycle cooling tower options (an "after" scene).  
Before and after options were than rated according to four indicator components of visual quality
intactness, vividness, unity, and visual importance. A ratio of change in visual quality was 
determined from the ratings assigned the before and after viewscapes. By multiplying this ratio 
by the number of population exposed to a view of this tower,(as determined from the viewshed map 
shown in Figure 6-1) an index of aesthetic impact was formed. As the final step, all options were 
then compared and ranked in order of relative severity of changes in visual quality.  

Response to (a): 

Construction of'the viewshed map took into consideration those areas within six miles of the 
proposed IP-2 cooling tower from which the top of a natural draft tower at 600 feet above sea 
level would be- visible in winter (if foreground trees and buildings do not obstruct the view).  
The visibility of the tower from some of the upper storey windows of structures is also taken into 
account by the viewshed map. Through its own independent analysis, the staff believes that the 
viewshed map accurately depicts an upper limit of areas from which a natural draft tower will be 
visible under the assumed conditions.  

Each viewscape considers the totality of the scene. To the extent that nearby man-made structures 
were captured in the viewscape, the visual compatibility of the towers and structures were 
considered.  

Recreational uses within the visual impact area were identified and several recreational sites were selected as representative viewscapes for detailed analysis. Photographs which would be 
representative of the view from recreational use areas and included in the staff's environmental 
statement were the Peekskill Waterfront and Stony Point Marina (see Figure 6-2(B)). Visual 
compatibility of the tower(s) from these viewscapes were rated according to the four indicator 
components of visual quality used by Jones & Jones.  

Regional landforms are a major element in the totality of any viewscape and are considered in the 
Jones & Jones study to the extent which they are captured in a particular viewscape. The inherent visual quality of the lower Hudson Valley and its environs in the vicinity of IP-2 was 
also a factor considered in the staff's visual impact assessment. Photographs from the Monastery 
and Hudson Overlook Apartments (Figure 62(A)) are representative samples which the staff included 
in its environmental statement.  

Response to (b): 

In regard to decommission of the Indian Point facility, see staff's response to NYSDEC comment 
No. 1 (8.2.10.1 above).  

7. Statement should have further addressed the construction activity and associated acoustical 
impact.  

The staff has analyzed the offsite construction traffic-related noise levels around the site, as 
predicted by the licensee. The staff has reviewed the sources of the licensee's sound generation 
estimates for various classes of construction equipment and the source used for the calculational 
methodology of construction traffic-related noise. This basis for the licensee's predictions has 
been examined and found to be similar to that that would be used by 'the staff in its own analysis and, therefore, the accuracy of the results have been judged to be reasonable. The staff has recognized the unavoidable increases in noise level along the transportation routes used by 
construction delivery vehicles for the duration of construction. The magnitude of the increase 
can be estimated by comparison of DES Figures 5-23 and 5-24.  
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Onsite generated construction noise has been analyzed by the licensee. The staff has reviewed the 
bases and calculational techniques utilized and found them acceptable. See response to EPA 
Comment #3.  

8. Statement should address the alternative that the Unit No. 1 wharf could beused for delivery 
of construction materials and removal of excavated materials.  

Based upon subsequent analysis and review of the licensee's response to Question 111.7, found in 
Supplement No. 1 to Economic and Environmental Impacts of Alternative Closed Cycle Coolinq Systems 
for Indian Point Unit No. 2, August 6, 1975, the utilization of the Unit No. 1 barge dock and the 
beach at Lent's Cover for delivery and removal of construction related materials is not considered 
a feasible alternative to land based delivery and removal. Reference to this mode of delivery and 
removal has been deleted from Section 3.3.  

9. Separation of service cooling system from main system.  

The service water system is separate from the main system for reasons of safety and rel'iability.  
Service water is not used as a source for makeup. It should be noted that the quantity of water 
withdrawn from the river for makeup is small when compared to that needed for once-through cooling.  

10-11 Effects of Cooling Tower Drift on Settleable and Suspended Particulate Levels and Applicable 
State Ambient Air Quality Standards 

The staff concurs with the New York State Department of Environmental Conservation that natural 
draft cooling towers will not contravene the New York State ambient air quality standard for 
settleable particulates of 0.3 mg/sq. cm./month. The staff wishes to note, however, that it is 
not clear whether this standard was intended to include the deposition of highly soluble particles 
(identical to those-which occur naturally) such as atmospheric droplets containing salts contained 
in Hudson River water from which makeup water for cooling towers is taken (Power Authority of the 
State of New York - Comments on DES for Greene County - Docket No. 50-549 - Attachment No. 2, 
May 6, 1976).  

The staff further concurs with the New York Department of Environmental Conservation's assessment 
that State and Federal primary suspended particulate concentations will be met throughout the 
predicted drift field of the cooling tower.  

12-13 No response needed.  

14. Justification of staff conclusion that Con Edison's estimates with regard to plume length 
and duration are conservative.  

See section 5.3.1.1.b. References 2, 6, 7, 10, 13 of section 5 contain the bases for the staff 
conclusion regarding conservatism.  

15-. Suspended particulates.  

See response to comments 10 and 11 above.  

16, Include a list of acronyms-used in the statement.  

The list follows.  

IP-l Indian Point Unit No. 1 
IP-2. Indian Point Unit No. 2 
IP-3 Indian Point Unit No. 3 
ER-CCC Environmental Report'"Economic. and Environmental Impacts of Alternative Closed 

Cycle Cooling Systems for Indian Point Unit No.2." 
DES Draft Environmental Statement - Prepared by the NRC staff 
FES Final Environmental Statement - Prepared by the NRC staff 
ER Environmental Report -.Prepared by the applicant 
FFDSAR Final Facility Description and Safety Analysis 
CCC- Closed Cycle Cooling System 
NDCT Natural Draft Cooling Tower 
MDCT Linear Mechanical Draft Cooling Tower 
W/D MDCT Wet/.Iry Mechanical Draft Cooling.Tower 
FANDCT Fan-assisted Natural Draft Cooling Tower 
.CP Cooling Pond on Lake 
SC Spray Pond or Canal
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OCT Dry Cooling Tower 
MWt Megawatt thermal power 
MWe Megawatt electric power 
SAR Safety Analysis Report - prepared by the applicant 
SER Safety Evaluation Report - prepared by the NRC staff 
ORFAD Computer program at Oak Ridge National Laboratory used to estimate amounts of fog and 

drift deposition from operation of wet cooling towers.  

17. Recommendations to include additional information on salt drift effects.  

The staff analysis shows that new information, if it were obtained would result in upward revision 
of botanical damage thresholds as estimated by the applicant. This would result in downward 
projections of the extent and magnitude of actual botanical damage. Staff projections based on 
current information for natural draft towers conclude that botanical damage is.unlikely. New 
information would not alter but would reinforce these conclusions and would therefore,be unneces
sary.  

Applicant and staff agree that some botanical damage is possible with mechanical draft towers but 
disagree on the extent and magnitude. Additional threshold information could be needed to resolve 
these problems if a mechanical draft.option were selected.  

18, 20. Use of waste heat.  

Both comments deal with use of waste heat from the nuclear power plant. There are few known 
applications for the use of such low grade heat. Process applications generally require higher 
temperatures than exist in the discharge stream. There has been some agricultural applications 
using the warm discharge streams for irrigation or for warming the soil by means of a buried .  
pipe system. Such agricultural use does not appear to be feasible at Indian Point because of the 
nature of the terrain and land use. Con Edison has considered the use of waste heat from Indian 
Point and concluded that its use is impractical.  

19. Use of waste heat for aquaculture.  

Although in principle development of aquaculture techniques appears'promising, there are several 
problems in attempting it at Indian Point. Because the river is heavily travelled and the ship 
channel is on the Indian Point side, there issome question as to whether or not such activities 
could be physically accommodated close to the plant. This would force the activity to be 
located at some distance away. This does not appear to be practical.  

21. A negative conclusion is reached on the suitability of the powered spray module system 
based on lack of suitable land at or near the site.  

Sufficient useful land is not available onsite because of pre-existing uses of the site and 
constraints imposed by topography. Additional problems are evident in.attempting to use an area 
of the river near the plant (See response to comment 19 above). In addition, the spray ponds 
would cause increased fogging and icing near and on the river. The reliability of spray modules, 
expecially in a brackish environment, is also of concern. Recent reports of experience with 
spray modules indicate that they not be as reliable as predicted.  

22. Are turbine back-pressure the same for various wet cooling systems? 

Generally, the turbine back-pressures may be considered the same among wet cooling systems, 
which are based on cooling by the evaporative process. On the other hand, dry cooling systems 
would have significantly higher turbine back-pressures.  

23. Typical noise levels emitted for each wet cooling tower option and for wet-dry and dry 
towers should be presented.  

Sound level emissions for various wet cooling tower options sized for the capacity necessary 
to serve the Indian Point Unit No. 2 under experienced meteorological conditions are shown in 
Figures 5-25 through 5-27. These figures illustrate the sound level contours as a function of 
distance from the plant in question and are much more informative than giving "typical" values 
as measured at other sites. The bases for determining the isopleths shown in theSection 5 
figures have been field verified by researchers through measurements at a number of operating 
similar towers.
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As stated in Section 5.2.5.5 and Section 5.6, the staff does not have operational data for the 
wet/dry mechanical draft cooling tower option. However, the noise levels from this tower 
option are believed not to differ greatly from that predicted for the wet linear mechanical' 
draft tower type.  

As stated in Section 2.4.1, dry .towers are not considered feasible for Indian Point Unit No. 2 
for reasons other than noise generation. Therefore, this option was not considered in the 
staff's analysis of cooling tower noise levels.  

24. Explain how the 500 ft. distance from the natural draft cooling tower to the wall of the 
Unit No. 2 containment was determined.  

At various places in the DES both 500 ft. and 565 ft. are mentioned as the height of the NDCT 
and distance away from the containment wall. The use of two different numbers is an error. The 
most recent information is that the tower is to be 565-ft. high; it will be located no closer 
to the containment than 565 ft. The principle involved is that the tower should be located a' 
minimum of one tower height away from the containment.  

25, 26. The possibility of disposing of the excavated material at the quarry on Con Edison's 
Verplanck site.  

Although the staff understands that the excavated material is to be used to construct a road 
north of the site along the waterfront, the possibility of using the quarry should receive 
attention; this is particularly true if there be excavated material in excess of that used for 
the road.  

27. Safety implications of siting a 565 ft. cooling tower 500 ft. from the containment building.  

See response to comment 24 above.  

28. Page 3-9, Section 3.4.1 

The maintenance of once-through operating capability, as noted on page 3-9, is a useful adjunct 
to the proposed system. Although capital costs of this "redundancy" are greater, the dollar and 
fuel savings which result (when such operation'is possible in terms of aquatic impacts) appear 
to far exceed the incremental cost of making provision for such alternative operation where the 
once-through capability is already in place. Moreover, "once-through whenever possible" has.  
environmental advantages in terms of air quality, terrestrial, ecology, acoustics and 
aesthetics.  

The applicant reports that the existing vertical circulating water pumps located in the screen
house will be retained. Isolation valves installed in the cooling system would permit cooling 
system flexibility by allowing changeover from a closed cycle cooling mode of operation to a 
once-through cooling mode if necessary.  

Based on the information' available, the staff agrees-with NYSDEC's comment that there are 
potential economic and environmental benefits would appear to justify the proposed maintenance 
of once-through cooling to allow for system flexibility. -The staff,'however, does not have 
sufficient information, to assess the costs and benefits of the proposal, although only minor 
modifications (such as the installation of isolation valves) seem necessary.  

29. Section 3.4.5 should present the amount of various materials necessary to construct each of 
the alternative cooling systems.  

Materials used in construction of cooling systems are common materials of construction (concrete, 
steel, wood, etc.) and represent only a small fraction of those used in the construction of the 
plant. No precious metals or materials in short supply will be used. Some of the materials 
(such as, copper and steel) would be potentially recoverable., 

30. Proposed cooling tower would be located at least a tower height away from all safety-related 
structures.  

See response to comment 24 above ... ..
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31. It is not clear why the total heat rejection will be 120 x 106 Btu/hr rather than 
220 x ]06 Btu/hr 'use of service water as makeup. A typographical error was made. A total of 
220 x 106 Btu/hr will be released.  

See also response to comment 9 above.  

32. Required permits and approvals.  

The text of Section 4.2 'has been revised.  

33. Section 5.1.3.4 should address incremental adverse effects of salt deposition.  

The staff believes that the discussion in this section adequately addresses this topic in view 
of the conservatism inherent in information used in its preparation. The Westinghouse report 
(ref. 54), for example, deals with existing saltwater towers ( ru30-35,000 ppm seawater). The 
corrosion studies reported in reference 70 also deals with seawater. On the other hand, the 
Hudson River in the vicinity of Indian Point is highly variable and may be only as high as 12
14,000 ppm with a seawater incursion and less at other times. Thus, the impacts discussed in 
this section are based on seawater salinity and the staff's conclusions are conservative.  

34. Increased consideration should be given to the changes that the forested area will undergo 
because of drift.  

The staff has stated in its conclusions (DES 5-72) that gradual replacement of sensitive species 
by more salt tolerant species is possible onsite and in a narrowly confined corridor along the 
east bank of the Hudson River both above and below the plant if mechanical draft options are 
chosen. Such effects are unlikely for natural draft towers because of much greater salt disper
sion. The ranking of options on page 5-72 (DES) reflects this conclusion.  

The interaction of drought and potential vegetation damage has been examined by the staff (DES 5
34). Enhanced effects of salt during drought are an acknowledged possibility particularly if 
mechanical draft towers are selected and successive or prolonged droughts occurs. The area of 
greatest risk to vegetation is a relatively narrow corridor along the east bank of the river. In 

the staff-'s view, the magnitude and extent of risk does not rule out the use of mechanical draft 
towers. Selection of a low profile tower would, however, require acceptance of the risk as des
cribed which the staff considqrs both bounded and manageable.  

The staff has not found serious defects in the experiments performed by the applicant which 
establish the rank order of plant sensitivity to salt damage. The species identified as most 
sensitive have ,thereforebeen accepted as correct by the staff. The analyses performed for the 
most sensitive plants were performed under the assumption that it was inclusive for other less 
sensitive but nevertheless susceptible species. Decisions which protect the most sensitive 
species will necessarily protect all others. The staffs ranking of cooling towers with respect to 
the effects of drift (DES 5-73) was partly conditioned by this consideration.  

The staff agrees that plant species distributions are conditioned by salt deposition near the 
seacoast. The situation is somewhat similar for this case and the staff has concluded that a 
gradual shift from salt sensitive to salt tolerant species on site and in a corridor along the 
river is a possible, though not certain, consequence of mechanical draft towers (DES 5-72). This 
is an identified risk and not a certainty since salt deposition at the site will be seasonal and 
usually much lower then at the seacoast.  

While additional information would be useful, it is not required for decision making in this case 
since a refinement of existing information would lead to estimates of less damage than is currently 
projected.  

.35. Closed-Cycle Cooling System impacts on unique individual vegetation.  

The staff has found no evidence from data on the Indian Point region of any unique individual 

vegetation which may be affected by the various CCC-systems considered.  

36. In view of existing necrosis resembling "salt burn", additional study is needed.  

The staff agrees that it could be desirable to carry out preoperational surveys of existing plant 
pathological symptoms in the projected drift field of cooling towers. Control areas should also 
be surveyed.
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37. Alternative designs to reduce noise impacts.  

Consideration has been given to the installation of sound mitigating modifications to the various 
cooling tower options evaluated. See licensee response to staff Question 111.3 in Supplement 
No. 1 to Economic and Environmental Impacts of Alternative Closed Cycle Cool ing Systems for Indian 
Point Unit No. 2,.August 6, 1975. The feasibility of these devices has not been proven through 
operation of existing cooling towers so equipped. The staff has contacted various cooling tower 
manufacturers concerning sound mitigating procedures. It was reported that none are in use.  
Therefore, the staff concurs with the licensee's position that these measures do not presently 
represent feasible alternatives and they received no further consideration.  

Exterior sound attenuation is provided onsite by the existing vegetation. Additional screening 
has been judged as not practical because of possible interference by the barriers with successful 
operation of the cooling towers at their design level. This interference could lead to increases 
in tower size or capacity to account for losses in efficiency due to barrier interference. Because 
of the presence of natural barriers onsite and the lack of space for additional artificial 
barriers, no further consideration of these attenuation devices was made.  

38. Noise impacts from Units No. 2 and 3.  

The combined noise effects and resultant impacts will be considered ina separate DES to be 
prepared by the staff in consideration of the preferred closed cycle cooling system for Indian 
Point Unit No. 3.  

39. The State does not concur that the construction acoustic impact during approximately two 
years of construction is a temporary'impact.  

The staff does not believe that the acoustic impact for the relative short period involved to 
present a hazard to the publ'ic health, particularly at the noise levels anticipated.  

40. The statement in-Section 5.8.5.2 implies that the acoustical impact during construction 
could be reduced to a level of acceptability if the applicant takes three precautions.  

The precaution in question contained a typographical error. It should read "..< and state 
regulations and procedures." Because'the'date for the commencement of construction activity is 
in the future and is not firmly established and of existing uncertainty in New York State law 
regarding noise limitations, the specific applicable federal laws, EPA regulations and state and 
local ordinances governing the allowable noise levels from construction equipment and activities 
and the necessary noise control devices to be'used cannot be established with complete accuracy.  
Therefore, the-staff has made clear its intent by generally referring to federal and state 
procedures.  

See the staff response to EPA Comment #3 for a di.scussion and reference on the consequences of 
,requiring these noise suppression devices.  

41. Specific conclusions should be included about acoustical impact (Section 5.2.5.5) 

The conclusions reached by the staff in this sec'tion are directed t6ward the long term operational 
phase'acoustic environment. The shorter term construction phase was reviewed and a staff 
position and conclusion were presented in DES Section 5.2.5.2.  

42. Section 5.3 should consider the potential of dispersing heavy metals and other potentially 
toxic material.  

The staff has analyzed the data submitted to it by New York.State Department of Environmental 
Conservation (NYDEC - Comments on DES-CCC, April 15, 1976, Table 2) and concurs with the agency's 
assessment that airborne metal contaminants and potentially toxic-chemicals,- (e.g., chromium, 
PCB's) will not exceed nor even approach threshold limit values normally applied to industrial 
hygiene.  

43. Potential interaction of the cooling tower plume with SO2 effluents from nearby fossil fired 
plants should be addressed.  

Experience at existing cooling towers has not, shown any evidence that such problems exist.  
Predictive calculations such as those made for the Bailly*Nuclear One on the shore of Lake 
Michigan in Indiana also lead to the conclusion that.,effects from plume interaction with SO2 
(including "acid mist" rains) are extremely unlikely or minor. At the Bailly site, there is an 
existing fossil staion and a nuclear-unit is under construction. The nuclear unit will have a 
natural draft cooling tower located SW of the stack of the'fossil'unit. Because of the sensitive 
ecology in the Indiana Dunes National Lakeshore adjacent to the site, potential effects of plume
stack interaction were anlyzed in detail, It was concluded that such interaction would have no 
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detectable effects on the Lakeshore. Thus, no detectable plume interactions with stack effluents 
would be expected at, Lovitt, Bowline and Danskimmer, especially since they are remotewhen 
compared with the Bailly fossil nuclearproximity. Another factor mitigating against plume 
interaction is the differences in height of the natural draft'towers andthe fossil unit's stack 
and their plumes. Generally, towers are taller and the plumes rise to.higher altitudes so that 
the' plumes rarily mix.' 

44. Quantification of current entrainment and impingement problems should'be provided 
(Section 5.3.4).  

'Pertinent parts of, the Summary and Conclusions from the FES for In'dian Point Unit No.2 are quoted 
below.  

"e. About 2,650 cubic feet per second*.of water for.once-through cooling 
and service water systems will be withdrawn from the Hudson River and 
increased in temperature by about 15'F during passage through the.  
steam condensers and heat exchangers of Units Nos. 1 and 2. This 
heated water from both Units will be combined in a common discharge 
canal and.released into the Hudson River at a velocity o'f about 10' 
feet per second via a 270-foot long, submerged multiport discharge 
structure.  

f. The applicant's conclusion that the thermal discharges from Units Nos.  
1 and 2 will meet the New York State thermal standards throughout the 
entire year has not been confirmed by the staff's review and evalua
tion. Although the staff's assessment shows that the thermal dis
charges will result in a temperature of less than 90OF at the river 
surface, even during the summer months.,and thus meet part of the New 
York therma'l standards, the staff finds that the New York State 
stahdards for surface area and cross-sectional area enclosed within 
the 40F. isotherm may not be met. Under the severest anticipated 
operating conditions, the staff's evaluation indicates that the area 
included within the 4F isotherm will be.on a tidal average basis less than 50% of the~vertical icross-sectional'area 6f the river, but the " 

increase- in temperature at the surface of the river may be a tidal 
average basis more than 40F for more.than two-thirds of the surface 
area of the river and may even extend across the whole width of the 
river. Under transient peak conditions of the tide, which are not 
analyzed by the applicant, the results are expected to be more severe 
than the average conditions mentioned.  

j. A detailed staff assessment of the biological impact of the once
through cooling system of Indian. Point Units Nos. 1 and 2, using 
available information on the hydraulics and biota of the Hudson River 
estuary, shows that: 

1) Unless the applicant finds better means of preventing fish from 
entering the intake structure, fish, numbering between two to 
five million annually based on present population levels and 
composed mostly of. young-of-theyear striped bass'and other fishes 
of about two inches in length wil be 'killed by impingement on the 
intake structure;, 

'2) Aquatic organisms including phytoplankton, planktonic crustaceans, 
larval stages of benthic invertebrates and eggs and larvae of 
many of the estuarine fishes such as striped bass, alewife, 
blueback herring,.tomcod, American shad, bay. anchovy, smelt, and 
white perch will be subject to entrainmentin the cooling water 
and thereby exposed to mechanical, thermal, and chemical (chlo
rine) effects. The staff has estimated that during the summer 
months, an average of about 25% of those organisms passively 

.1 cubic foot per second (cfs) is equivalent to about 450 gallons per minute (gpm).
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drifting downstream will be entrained. The staff analysis 
further indicates that during June and July of most years from 30 
to 50% of the striped bass larvae which migrate past Indian Point 
from upstream spawning areas are likely to be killed by entrain
ment. There is a high probability that the combined effects of 
entrainment and impingementwill-also result in a similar decrease 
in recruitment to the adult population of striped bass in the New 
York, New Jersey, and New England regions- The operation of 
Units Nos. 1 and 2 with once-through cooling beyond 5 years could 
result in cumulative effects that would cause the population to 
decline further.  

b. The existing information is insufficient to predict accurately the 
long-term impact on all aquatic organisms. For some species this.  
impact could be quantified by long-term field studies, but by that 
time irreversible damage may have been incurred.  

c. The operation of Units Nos. 1 and 2with the present once-through 
cooling system has the potential for a long-term environmental impact 
on the aquatic biota inhabiting,the Hudson River which would result in 
permanent damage to and severe reduction in the fish' population, 
particularly striped bass, in the Hudson River, Long Island Sound, the 
adjacent New Jersey coast, and the New York Bight. The potential 
impact is due to impingement of aquatic biota on the intake structure 
and entrainment of fish eggs, larvae, and plankton in the cooling 
water system resulting in exposure to severe mechanical, chemical 
(chlorine) and thermal stresses..  

d. Alternatives to the applicant's proposed method of operation are 
available for nearly complete reduction of long-term aquatic environ
mental impacts without jeopardizing the needed new base-load capacity 
and the rel-iability, of. the applicant's service in the New York area.  

7. On the basis of the evaluation and analysis set forth in the Statement and 
and after weighing the environmental, economic, technical, and other 
benefits against environmental costs and considering available alternatives, 
the staff concludes that the action called for is the issuance of an 
operating license-authorizing operation of Indian Point Unit No. 2'subject 
to the following conditions for the protection of the environment: 

a. Operation of Indian Point Unit No. 2 with the once-through cooling 
system will be permitted until January 1, 1978 and thereafter 
a. closed cycle cooling system shall be required.  

b. Evaluation of the economic and environmental impacts of an alterna
tive closed cycle cooling system shall be made by the applicant 
in order to determine a preferred system for. installation. This 
evaluation shall be submitted to the Atomic Energy Commission for 
review by July , 1973.  

C. After approval by the Atomic Energy Commission, the-required closed 
cycle cooling system shall be designed,.built and placed in opera
tion no later than January 1, 1978..  

d. Non-radiological as well as radiological,-monitoring programs and 
limits on effluent releases will be incorporated as a requirement 
in the Technical Specifications to the Operating License No. DPR-26.  
The monitoring program.as well as a study will-be conducted by the_ 
applicant and will include determination 'of the following: 

1) The nature and extent of the entrainment mortality and damage 
of aquatic organisms, after passage through the condenser; 

2) The nature and extent of theimpingement mortality by counting 
the number, types, and sizes of fish collected on the screens 
and trash racks of the intake structure;
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3) Concentrations of residual"chlorine, free and 'combined, during 

.each chlorination period, and effects of chlorine residuals 
on biota; 

) Concentrations of dissolved oxygen in the discharge water and 
the thermal plume; 

5) The size, shape, and location of isotherms of the thermal 
plume with different fresh water flows during differnt seasons; 

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

f. A plan of action for plant operation to minimize-detrimental effects 

on aquatic biota will be developed by the applicant by July ', 1973.  
This plan should include means of reducing to a practical minimum 
fish kills from cold shock, impingementon the intake structure, 
entrainment of fish eggs, larvae and plankton, and provide for 
corrective measures such as aeration of the cooling water during 
periods when concentrations of dissolved oxygen in the thermal plume 
are reduced below 4.5 ppm. After approval by the Atomic Energy 
Commission, such a plan shal.l be implemented 'so as to eliminate or 
substantially reduce such effects as are revealed by the monitoring 
program prior to installation of a closed.cycle cooling system.  

8. The applicant will assess and evaluate the environmental monitoring and 

study programs outlined in this Statement and in the Technical Specifica
tions accompanying the operating license. In addition, the applicant 
may, if it so desires, consider the impact of an effective restocking 
program as well as expand the data which now exists in support of once
through'cooling. 'Whenever the applicant believes'it has accumulated 
information which can clearly demonstrate that the operation of Unit
No. 2 in conjunction with Unit-No. 1 with the once-through cooling I 
ssytem will not result in an unacceptable, long-term, irreperable 
damage to aquatic biota, the applicant may file an appropriate applica
tion for amendment of the operating license. The Commission will take 
appropriate action in accordance with the provisions of 10 CFR Part,2.  

45. Section 5.5 should indicate, whether the radiological.effluents will meet Appendix I guide

lines and also the EPA proposed standards 40 CFR 190.  

See response to comment 1 by the Environmental Protection Agency.  

46. Section 5.5.2 should indicate whether the variousCCC systems would have an-impact on present 

circulation patterns of gaseous effluents and the locations where effluents such as 1-131 settle 
out.  

The potential for disturbing such patterns-significantly is small; the.staff does not usually 
attempt to determine alterations due to cooling tower plumes. The normal release points, e.g., 

the containment vent, are lower than the tower and plume. Thus, mixing of gaseous effluents and 
plumes does not readily occur. Further, if mixing did occur, the gaseous effluents would be 
dispersed more rapidly, i.e., dispersion would be aided, because of the dynamics of the thermal 
plume.  

47. The cost ($/year) to the average Con Edison customer of the various CCC systems considered 
should be clearly presented.  

See response to United States Environmental Protection Agency comment No. 1 under Economic Impacts 
(Section 8.3.2.2.4).  

48. In the Socio-economic Analysis of Closed-Cycle Cooling Systems, the energy implications have 

not been directly considered.  

Energy implications of alternative cooling towers' are treated by the staff under the general 
heading "Cost of replacing loss of peak generating capability and average annual loss of generating
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capability due to operation of alternative closed cycle cooling systems and discussed in 
subsection c of Cost Estimates (Chapter 6) for each alternative.  

49.It is important to note that the NRC staff believes that the applicant's proposed installation 
of gas turbines to replace reduced peak generating capabi.lity is an uneconomically large com
mitment of resources.  

The staff concurs with the supporting assessment (see Section 6.2.2.2c). A revised projection 
or planned capacity, load, and reserve on Consolidated Edison's system as referenced (1976 
Long Range Plan of NY Power Pool) in the comment is attached as Table 8-2. The data presented 
in the document was not published on a timely basis for incorportaion into the text of the DES 
or this FES.  

50. Potential impact of multiple power stations with cooling towers on the Hudson River.  

The question of effects of multiple power plants, including both fossil'and nuclear, on the 
Hudson River is being addressed in a separate study by the Environmental Protection Agency 
which has responsibility in this area. To the extent appropriate, the NRC contributes to this 
program by making available information which it develops and provides technical assistance.  

51. Page 6-7, Table 6-4.  

This table indicates that Indian Point No. 3 will be a new capacity addition for Con Edison.  
Since the Power Authority now owns Unit 3, an explanation of the PASNY sales to Con Edison should 
be presented. Also, the acronym for the Power Authority of the State of New York is PASNY, 
not PASHY.  

The following excerpt from the 1976 REPORT OF MEMBER ELECTRIC SYSTEMS OF THE NEW YORK POWER POOL 
(Volume 1, page 66) explains the arrangement of sales between PASNY and Con Edison: 

"Under a program authorized by the New York Legislature in 1974, Con Edison sold two power 
plants to the Power Authority of the State of New York (PASNY). The sale included Astoria 
Unit No. 6, an oil fired plant with capacity of 787 MW, and Indian Point Unit No. 3, a nuclear 
plant with initial capacity of 873 MW.  

These plants have been-acquired by PASNY and 75% of their capability will serve the public 
authority sector in New York City and Weschester County. The remainder will be sold to Con Edison 
for resale to its remaining customers. Major components of the load to be ,transferred will 
include the Metropolitan Transportation Authority, New York City public buildings and street 
lightings, the World Trade Center,.the Housing Authority, the Port of New York Authority, state, 
federal and Westchester County government customers, and the Triboro Bridge and Tunnel Authority.  

It is estimated that Indian Point No. 3 will be in commercial operation June 1, 1976,'at which 
time PASNY expects to supply part of the public authority sector's load. PASNY expects Astoria 
No. 6 to be in commercial operation by September 1, 1976. At that time, PASNY can allocate 
capacity to serve additional public authority customers.  

Between June 1, 1976 and September 1, 1982, when PASNY expects its Arthur Kill Unit to come on 
li.ne, Con Edison will supply any public authority load which exceeds PASNY's capability." 

The acronym in Table 6-4 has been corrected.  

53. It should be indicated that there is a potential for the closed cycle cooling system to be 
ruled tax exempt as a pollution control device.  

It is the staff's understanding that if the State of New York rules that the IP-2 cooling towers 
are pollution control devices, then they could possibly be partially or fully tax exempt under 
the Real Property Tax Law for.the State of New York, Section 481. It is the staff's understand
ing that eligibility and certification of IP-2 cooling towers as pollution control devices would 
be determined by the New York Department of Environmental Conservation (NYDEC). However, the 
staff is not aware of any definitive position released by NYDEC in regard to this matter. Also, 
according to the staff's information, an application for certification of cooling towers as 
p6llution control devices has not yet been filed with NYDEC by Con Edison or any other utility 
operating in New York State.  

In view of NYDEC's comment, the staff does recognize that there is a possibility that Con Edison 
will applyfor certification, that it will be granted, and that the IP-2 cooling towers will be 
ruled partially or fully tax exempt .under Section 481 mentioned above. In the event that this



TABLE 8-2 

CONSOLIDATED EDISON COMPANY7OF NEW YORK, INC.

PLANNED CAPACITY, LOAD, AND RESERVE

SUMMER MEGAWATTS

MAXIMUM-INSTALLED 
NET CAPABILITY 

THERMAL (OIL FIRED) 
THERMAL (COAL FIRED) 
THERMAL (OTHER) 
THERMAL (GAS TURBINES) 
THERMAL (DIESEL) 
THERMAL (NUCLEAR) 
HYDRO (CONVENTIONAL) 
HYDRO (PUMPED STORAGE) 

TOTAL CONTROLLED SOURCES 

*NET CAPACITY TRANSACTIONS 

TOTAL CAP. FOR LOAD OF AREA 

COINCIDENT PEAK LOAD*** 

GROSS MARGIN 
GROSS MARGIN-% OF LOAD 

In accordance with New York

1976 

7001 
0 
0 

2165 
0 

873 
0 
0 

10039 

607

10646 

7845 

2801 
35.7 

Power Pool Agreement Section 104.

1977 

7001 
0 
0 

2224 
0 

873 
0 
0 

10098 

407 

10505 

7440 

3065 
41.2

1978 

6936 
0 
0 

2234.  
0 

873 
0 
0 

10043 

1025 

11068 

7560 

3508 
46.4

1979 

6747 
0 
0 

2255 
.0 

1033 
0 
0 

10035 

993 

11028 

.7785 

3243 
41.7

1980 

6747 
0 
0 

2255 
0 

1033 
0 
0 

10035 

981 

11016 

'8050 

2966 
36.8

1981; 

6693 
0 
0 

2255 
0 

1033 
0 
0 

9981 

965 

10946 

8355 

2591 
31.0

1982 

6693 
0 
0 

2255 
0 

1033 
0 
0 

9981 

1554 

11535 

8665 

2870 
33.1

SOURCE: 1976 Report of Member Electric Systems of the New York Power Pool and the Empire State Electric 
pursuant to Article VIII, Section 149-6 of the Public Service Lay, Volume-2, Appendix D.

1983 

6573 
0 
0 

2255 
0 

1033 
0 
0 

9861 

1796 

11657 

8675 

2982 
34.4

1984 

6573 
0 
0 

2255 
0 

1033 
0 
0 

9861 

1619 

11480 

8900 

2580 
29.0

1985 

6210 
0 
0 

2255 
0 

1033 
0 
0 

9498 

2508 

12006 

9125 

2881 
31.6

Energy Research Corporation

A.
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CONSOLIDATED

TABLE 8-2 

EDISON COMPANY OF NEW YORK, INC.

PLANNED CAPACITY, LOAD, AND RESERVE

WINTER MEGAWATTS

MAXIMUM INSTALLED 
NET CAPABILITY 

THERMAL (OIL FIRED) 
THERMAL. (COAL FIRED) 
THERMAL (OTHER) 
THERMAL (GAS TURBINES) 
THERMAL (DIESEL) 
THERMAL (NUCLEAR) 
HYDRO (CONVENTIONAL) 
HYDRO (PUMPED STORAGE) 

TOTAL CONTROLLED SOURCES 

*NET CAPACITY TRANSACTIONS 

TOTAL CAP. FOR LOAD OF AREA 

COINCIDENT PEAK LOAD*** 

GROSS-MARGIN 
GROSS MARGIN-% OF LOAD

1976 

7125 
0 
0 

2735 
0 

873 
0 
0 

10733 

67 

10800 

4905 

5895 
120.2

1977 

7125 
,0.  

0 
2794 

0 
873 
0 
0 

10792 

-29 

10763 

4985 

5778 
I15.9

1978 

7058 
0 
0 

2804 
0 

873 
0 
0 

10735 

116 

10851 

5045 

5806 
115.1

In accordance with New York Power Pool Agreement Section 104.

SOURCE: 1976 Report of Member Electric Systems of the New York Power Pool and the Empire State Electric Energy 
pursuant to Article VIII, Section 149-6 of the Public Service Lay, Volume 2, Appendix D.,.

Research Corporation

1979 

6865 
0 
0 

2825 
0 

1033 
0 
0 

10723 

13

* 10736 

5195.  

5541 
106.7

1980 

6865 
0 
0 

2825 
0 

1033 
0 
0 

10723 

-72

10651 

5345 

5306 
99.3

1981 

6805 
0 
0 

2825 
0 

1033 
0 
0 

10663 

-79

10584 

5570 

5014' 
"90.0

1982

6805.  
0 
0 

2825 
""0 

1033 
'0 
0 

10663 

1197 

11860 

5550 

6310 
1137

1983 

6685 
0 
0 

2825 
0 

1033 
0 
0 

10543 

1047 

11590 

5700 

5890 
103.3

1984 

6685 
0 
0 

2825 
0 

1033 
0 
0 

10543 

1938 

12481 

5850 

6631 
113.4

1985 

6322 
0 
0 

2825 
0 

1033 
0 
0 

10180 

1745 

11925 

,6000 

5925 
98.8



does .occur, the potential property tax benefits which would accrue to communities in the locale 6 
of IP-2 and reported in Section 6.3.3.3(d) and Table 6-25 would be reduced by the appropriate 
amounts.  

8.2.11 Responses to Comments by the State of New York Department of Law 

See response to comments by HRFA (Section 8.2.16 below).  

8.2.12 Responses to Comments by the Palisades Interstate Park Commission 

The NDCT, FANDCT and CMDCT are all unacceptable because of visual and/or drift impacts.  

The basis for the staff's conclusions and recommendations has been described as carefully and 
fully as possible in this statement. Further study is not warranted because all of the alterna
tives which are technically and economically feasible at the present time have been evaluated.  
The information available supports the recommendations and conclusions expressed and there 
appears to be no justification for delay in construction of a closed cycle cooling system to 
await the development of an unknown technology in cooling systems.  

The staff has described the area of risk to vegetat'ion from the drift emitted from mechanical 
draft cooling towers in Section 5 of the FES. This area is smaller than that implied by 
Figure 5-21 and it does not include the parks stated in the comment.  

8.2.13 Responses to Comments by the Village of Buchanan 

1. Standard Coated Products of Buchanan no longer operational, and Standard Brands of Peekskill 

greatly reduced.  

Appropriate corrections have been made in Table 6-19.  

2. Comments about future development and planning, correcting the information in the DES.  

The staff relied on information published in Profile Legislative District No. 1, prepared by 
Westchester County Department of Planning. Appropriate modifications to the text have been made.  

3. Visual characteristics of plumes.  

Based on various sources of data and information presently available and as reported in 
Section 6.3.3.3, the-staff concludes that the largest and longest plumes would be expected to 
occur only 3 percent of the time at the Indian Point site. Approximately 85 percent of the time 
the plumes will be small and extend only a short distance before dissipating. The vast majority 
of the time the-plume will be running SSW toward the Georgia Pacific property and the west side 
of Verplanck; the second most frequent direction would be directly north over the river. Incre
mental changes in overcast due to various plume configurations is expected to be minimal and have 
no measurable impact on family living styles, including energy use patterns. The visual intr
usion of the plume will be quite moderate a large percentage, of the time for any of the five 
alternative cooling tower .designs.  

4. Effects of drift.,: 

The staff analysis of salt drift effects on vegetation does not deny the existence of risk to 
vegetation but rather establishes a perspective on risk. Part of the perspective concludes that 
concerns for widespread catastrophic damage in the offsite environment are unfounded.  

The environment will not be denuded of vegetation regardless of which cooling tower option is 
chosen. Foliar symptoms similar to salt burn but unrelated to power plant operation already 
exist on a few trees 'in the vicinity of Buchanan and Peekskill. The possible effect of added 
salts .in this environment could be to add somewhat to the frequency of occurrence of similar 
symptoms and to add incrementally to the naturally occurring loss rate. -A change in frequency of 
loss or symptoms, if it occurs at all, may or may not be apparent to a casual observer depending 
on its magnitude. Monitoring would therefore,be required to establish with reasonable certainty 
whether a change actually takes place and, if it does, to quantify its magnitude. Monitoring 
programs would serve the important practical purpose of establishing a data base to aid in the 
equitable resolution of possible conflicts if any occur.

8-34



The possibility of replacing lost vegetation was introduced by the staff as a contingency to aid 
decision making. The actual need for such action has not, been demonstrated and it almost 
certainly would not be needed if natural draft towers were selected.  

Adding further to the perspective on possible vegetation damage, the staff has indicated that 
cumulative or progressive damage over the life of the plant is unlikely. Salt drift in the 
amounts expected will not cause a progressive long-term deterioration of vegetation due to salt 
accumulation in soil. Any damage which does occur will be primarly expisodic in nature due to 
the fact that the principal pathway for possible salt entry in toxic.amounts is by foliar inter
ception of salts occur in late summer and early autumn.  

Some accumulation of Na+ and C. in soils will occur. The staff conclusion that this will not 
.cause progressive deterioration is based on two factors: (1) accumulation of toxic free soluble 
salt in soils in the vicinity of the plant is impossible because there is more than adequate 
rainfall to dissolve the ,salt. Accumulation will be in the form of Na+ and to a much lesser 
extent Cl-, (2) The amount of Na+ which could be deposited in the region-of highest concentration 
around a mechanical draft cooling tower (the worst case) would result in about 14% saturation of 
the soil ion.exchange complex of the surface 12 inches in 30 years assuming thatthere was no run 
off whatever. With two towers,a maximum exchange saturation of about 28% could occur. Offsite 
saturations would be smaller by a factor of 10 or more from these values.  

Maximum identified soil exchange saturation would not produc6 toxic effects in vegetation but 
would result in equivalent loss of nutrient cations principally K+ and Ca++ , but also including 
others. Loss of nutrients would result in some loss of soil fertility which would be less than 
proportional to the increase in exchange saturation with sodium (a 14% reduction in equivalent 
calcium saturation would not result in a 14% reduction in plant growth, for example). Fertilizer 
routines commonly-recommended to householders by the commercial trade are more than adequate-to 
furnish the required nutrients in adequate amounts. The amount of fertilizer theoretically.  
required annually would amount to 1/30 of the exchange saturation accounted for by added Na+ 
during 30 years. The loss of fertility would therefore be unnoticeable in practice on an annual 
basis since the nutrient replacement could be accomplished with a few ounces of commercial 
fertilizer on an average yard., 

Accumulation of Ci- in soil 'would occur only slightly because soils have little or no anion 
exchange capacity. Chloride ion will,therefore,move freely along the principal pathways of soil 
water. Some will be taken up.by.plants, some will percolate through the soil profile and some 
will be carried away in runoff water.. Uptake of Cl- by plants in the amounts anticipated is not 
deleterious to most plants. Many commercial fertilizers which house holders use routinely on
ornamental plantings without adverse effects contain KCl as a source of potassium. Agriculture 
uses KCl on a variety of crops at rates of 50 to 150 lbs/acre annually without adverse effects 
attributable to Cl-. Agriculturists consider the chloride ion to be innocuous for mQst appli
cations as testified by the widespread use of KCI as a commercial fertilizer for ornamental and 
crop plants. Tobacco is the most well know crop for which KCI is not recommended for use because 
the Cl- affects the burning quality of the leaf, although it does not cause visible damage to 
growth.  

5. Concerning comments about.toxic materials.  

See Section 8.2.10.42.  

6. Effects of Construction Activities on.-rerrestrial Biota.  

Conservative estimates of land. requirements for the closed-cycle cooling systems considered by 
the staff range from 11 to 30 acres. More recent staff estimates indicate that the maximum land 
requirements for all considered alternatives would not exceed 20 acres. The staff has assessed 
this loss of habitat and has concluded that although existing on-site terrestrial populations 
will be impacted there will be no unacceptable-impact on off-site biota due to this loss of 
habitat.  

7. Cooling tower moisture effects on human populations.  

The staff has considered this effect and has concluded that contributions of moisture from any 
type of cooling tower operation are too small to cause an increase in human respiratory irrita
tions (Section 5.2.2.6) 

8. Noise.  

The staff was made aware of sporadic resident complaints over the operation of the main steam 
blow-off vents for Unit 2 and the operation of the loud speaker system for the construction
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activities for Units 2 and 3. The information was transmitted to the staff by Consolidated' 
Edison personnel and by local officials during the staff site visit'in 'June 1975. Corrective 
action is being taken to eliminate problems with these systems. The staff was not made aware 
of any other related complaints in the site vicinity.  

The staff's assumption, that there have been no complaints and threats'of legal action his been 
made with respect to the general existing acoustic environment around the site. The staff is 
not aware of general dissatisfaction with the normally experienced sound levels in the Buchanan
Peeksville area. The various impulse and non constant intermittent noises,-such as those 
mentioned above, have likely not been considered inthe baseline acoustic survey, because of 
their infrequent occurrence. The staff's analysis of the operational acoustic environment is 
consistent with this approach. :This analysis does not consider those unusual complaint caus'ing 
occurrences mentioned above, because they are not related to the normal operation of the 
cooling towers themselves.  

To eliminate, or reduce to the extent-practicable, the noises during construction likely to 
generate complaints experienced previously as noted in this coniment, the staff has recommended 
noise mitigating actions to be taken by the licensee during construction of the towers..  

9. Property values will be 'depressed.  

Caution must be exercised in determining.the weight placed on information that the value of a 
property was depressed in West Berlin.due to placement of the Bochum'Station. Specifically, the 
information given to a member of. the staff by a plant official was based on knowledge that one 
apartment house located adjacent to the station perimeter was sold at what was considered to be.a 
depressed price. The'area in which the station was placed is densely developed multi-family 
residential and there was little distance between the station facilities and the impacted apart
ment house.  

10. Transfer primary-Impact of cooling system to atmosphere. ,.  

The ultimate sink for waste heat from power plants with either open or clo ed cycle cooling is 
the atmosphere. The tradeoff is between concentrated water discharge with the subsequent 
evaporative and convective loss to the atmosphere overa dispersed'areawhich occurs with open 
cycle and the concentrated atmospheric discharge which occurs with-closed cycle system.. It 
has not, to the present time, been demonstrated that one or two concentrated atmospheric dis
charges impact any atmospheric natural resource to the same extent that a on'ce through cooling 
system can affect the aquatic environment.  

11. Tower plume can reach 'the ground in mountainous terrain.  

While the staff does not agree that "mountainous," is' an accurate description of the terrain 
around-Indian Point, it' has acknowledged that a conservative assessment predicts the possibility 
of an incremental increase in the incidence,6f fog which falls well within the natural varia
tion of such.occurrences (see Section 5.1.3.3).  

12. Con Edison's estimates of drift high.  

The staff conclusion regarding the applicant's natural draft predictions being too'high relate 
primarily to the fact that no allowance was made for the monthly variation in make-up water 
salinity. During the spring the make-up water is almost completely fresh thus causing erroneous 
predictions of magnitude and direction for the annual and drift.' The applicant's calculations 
for the selected system in the Closed Cycle Cooling System Envi-ronmental Report for Indian 
Point 3 have corrected this error. The uniform terrain assumption ihORFAD is addressed in 
response to the applicant's comment 5-2.  

13. Lent's Cove Beach should not be used for disposal materials.  

The staff agrees. See response to comment 8 by the NY Department of Environmental Conservation.  

14. Discharge of sulphuric acid, chlorine and other pollutants to meet state standards.  

Should the effluent, when diluted as described, not meet state standards, appropriate-changes 
in procedures or treatment will be required to conform to the standards.
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15. Estimates have been predicted on the use of models which are inaccurate at best.  

The analyses performed by the staff were based on conservative estimates and assumptions. The 
staff agrees with the view that the element of error should favor the maximum effects. Further, 
the staff believes that given results of a conservative analysis which indicate little'or no 
effect and that a proposed action is acceptable, it is prudent to monitor for verification 
of the analysis even though no measureable effects are expected.  

16. Reference is made to the wooded area of 80 acres.. .visualization of this.area as a green
less, barren stretch is terrible to contemplate.  

None of the projections made by either the applicant or'staff indicate any possibility that 

this might happen. See section 5 and also response to comment 15 above.  

17. Noise.  

One of the factors leading to the recommendation of a natural draft cooling tower at the Indian 
Point site was that it is less noisy than.other feasible closed cycle cooling systems.  

18. Impacts on terrestrial biota.  

See response to comment 15 above.  

19. Once-through cooling versus closed cycle cooling.  

It is-incorrect to state that the DES is. based on the assumption that once-through cooling will 
be disallowed and that some type of closed cycle cooling will be preferable (see section 1.3).  
A closed cycle cooling system is required; the purpose of this statement is to recommend the 
preferred type of system. Thus, arguments pro and con relative to once-through vs..closed 
cycle cooling are irrelevant.  

20. Use of cooling towers at Indian Point does not represent an improved solutionto the, 
thermal problem.  

See responses to comment 19 above and comments by the Palisades Interstate Park Commission 
(Section 8.2.12).  

21. Blowdown will be diluted with water from Unit No. 1.  

See response to comment 14 above.  

22. Assumption of uniform terrain elevation in the ORFAD model.  

See response to comment 5-2 by Con Edison.' 

23. No mention is made of cumulative effects of drift on exposed surfaces.  

See response to comment 33 by NY Department of Environmental Conservation.  

24. Replacement of killed trees is possible. This unfeeling statement does not take into 
account the inconvenience to the homeowner,.  

First, the staff believes that very few trees will require replacement (see response to 
comment 15 above). Second, the staff assumes thatmonetary compensation for replacement would 
include considerations of inconvenience and the like. , .  

25. Interaction of tower plumes and SO stack effluent.  

See response to comment 43 by NY Department of Environmental Conservation.  

26. Effects on terrestrial biota overlooked in favor of aquatic biota.  

The purpose of the closed cycle cooling system is. to mitigate effects of once-through cooling 
on the aquatic biota. The effects on terrestrial biota are a result of the requirement for 
the protection of the-aquatic biota. However, mobility of terrestrial animals, aside from 
some invertebrates, is such that temporary displacement may occur.without permanent adverse 
effects.
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27. 'W4hy the concern about drift and salt deposition if no problems are anticipated.6 

See response fo comment 15 above.  

28. Cumulative effects from salt deposition.  

See response to comment 5-6 by Con Edison.  

29. Panel of "experts". None of the experts were from the Indian Point area. No comparisons 

were made between "no towers" and "towers".  

The issue is not towers vs. no towers (see response to comment 19 above). The study referred to 
was specifically Pointed to a stated set of cooling towers. The "experts" were chosen on the' 
basis of their technical qualifications, not geographical, in order to obtain an unbiased view 
of the visual impact of the towers. While the "experts" did not live in the area, their opinions 
deserve consideration, as do those of other interested individuals. The staff's analysis attempts 
to incorporate all of-the various views in reaching its final recommendation.  

3u. It should be noted that the NEPA-states as an objective: 
"Assure for all Americans safe, healthful, productive and aesthetically and culturally 
pleasing surroundings." 

This is an accurate quotation. However, the staff believes that the remainder of NEPA is also 
pertinent, specifically "Achieve a balance between-population and resource use which will permit 
high standards of living and a wide sharing of life's amenities." (For the remainder of NEPA 
objectives see Foreword.) Because no action is without environmental impact, emphasis falls 
finally on the balance between costs and benefits, neither of which can be totally quantified, 
especially in terms of dollars. To reach a conclusion, the staff evaluates the potential benefits 
of having power against the impacts of producing the'power. Part of the evaluation is to 
determine how to protect the environment so as to meet the objectives of NEPA. Upon completion 

of review, if the benefits appear to outweigh the costs, a proposed action is recommended.  

In the present case, it has already been determined that the power produced by Indian Point Unit 
No. 2 is desirable, provided only that closed cycle cooling is installed. The purpose of' this 
statement is to recommend the preferred type of closed cycle cooling system.  

8.2.14 Responses to Comments by the City of Peekskill 

See responses to comments by Village of Buchanan (Section 8.2.13), Bernard G. Gordon, 
(Section 8.2.17) and Hamilton Fish (Section 8.2.18) and Sections 8.2.10.42.  

8.2.15 Responses to Comments by the Town of Cortland 

See responses to comments by the Village of Buchanan (Section 8.2.13), Bernard G. Gordon (8.2.17) 
and Hamilton Fish (8.2.18).  

8.2.16 Responses to Comments by the Hudson River Fisherman's Association 

HRFA's major comment dealt with the date for cessation of the present once-through cooling 
system.  

fhe construction schedule, as originally proposed, is given in Figure 4-1 and was based on com
pletion of NRC and agency evaluation and issuance of permits'by December 1, 1975. However, as 
stated in sections 1.3 and 4.1 a stipulation, signed by the parties to the Indian Point pro
ceedings, provides that the "May 1, 1979" date is subject to acceleration or delay depending on 
various conditions. Paragraph 2E(l1)(b) of the stipulation which-is applicable is reproduced 
below in its entirety.  

Paragraph 2E(l)(b) 

"The finality of the Nay 1, 1979 date also is grounded on a schedule under which the 
applicant, acting with due diligence, obtains all governmental approvals required to proceed 

with the construction of the closed cycle cooling system by.December 1, 1975. In the event 0 
all such government approvals are obtained a month or more prior to December 1, 1975, then 
the May 1, 1979 date shall be advanced accordingly. In the event the applicant has acted 
with due diligence in seeking all such government approvals, but has not obtained such 
approvals by December 1, 1975, then the May 1, 1979 date shall be postponed accordingly." 
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To date (June 1976) there has been six months' delay in obtaining the necessary approval from the 
NRC and there may be an additional estimated three months' slippage because of the time required 
for public hearing and licensing board decision. This delay, in effect, makes the termination 
date for once-through cooling February 1, 1980, in accordance with the stipulation. This date 
will also permit tie-in of the closed system to be done during the preferred winter season.  

With the stipulation in effect, the statements made by HRFA concerning "l) a showing by the 
company... ; 2) an environmental statement... ;and 3) a hearing..." are incorrect.  

In preparing the DES, the staff recognized the widespread public interest 'in the potential 
impacts of a closed-cycle cooling system at Indian Point. As a result, the staff made a 
determined effort to evaluate as many viable alternative cooling systems as possible in order to 
-assure an optimum selection of the preferred closed system. To this end, the staff obtained much 
information from sources other than the applicant and performed extensive analyses and evaluation 
of what appeared to be the better systems. Although the effort took longer than anticipated, it 
appears justified by the staff's objective to provide sufficient information to permit the 
parties to any subsequent public hearing and commentors to judge and weigh the subjective 
aesthetic impacts against the varying environmental impacts. Every effort was made to produce an 
optimum selection of the preferred system recognizing the impacts on the local population and 
bi ota.  

Tne foregoing discussion deals only with NRC approvals and their estimated effect on the con
struction schedule. In addition, however, the Village of Buchanan has denied Con Edison's 
application for a building permit for the cooling tower. The validity of that denial is now 
being determined by the NY State courts. The amount of delayin construction due to this process 
is unknown.  

8.2.17 Responses to Comments by Bernard G. Gordon 

Specific response is provided in a letter to the Honorable Bernard G. Gordon which is reproduced 
below.  

8.2.18 Response to Comments by Hamilton Fish 

Specific response is provided in a letter to the Honorable Hamilton Fish which is reproduced 
below.
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 206

Hooorabie 2_ernard G. (-rjrcn

!X , -,176

Docket No. 3:-247 
and 50-2U3 

Ponorable Bernard G. Gordon 
,iew York Senate 
Albany, ke York 12224 

0ear Mr. Gordon: 

Tis letter is in reply to your statement issued April 19, 1976 coi.m.entlng 
on the Draft Environ'ental Statement (.JES) For Selection of the Preferred 
Closed Cycle Cooling System at indian Poin .2nit o. 2.  

The staff's initial position of need for a closed cycle cooling system 
for Indian Point Unit :Ao. 2, to which you refer, became public knowledge 
when the Final Environmental Statement was issued in September 1972.  
That document went into considerable detail on the basis of the staff's 
position anid it was found, on halance, that the closed cycle cooling 
systei would be required. Subsequently, a si.:ilar evaluation for Indian 
Point Unit .'o. 3, after a more detailed and un-to-date review, arrived 
at the sa.?a conclusion. [,oth conclusions hPava since been litigated 
before the Atormic Safety and Licensing Board, in public hearings (the 
record included your statei.uent of April 1, 1975), reviewed by the Atonic 
Safety anrJ Licensing ;Pppeal ord, aod cefir:ed in the :'uclear egulatory 
Comnission !eviorandumn and Order of .0ecember 2, 1975.  

All of tie points you raised in your stte .ent of April 1, 1975 In the 
Indian Point Unit io. 3 Public >-!earing had been discussed in considerable 

.detail at the Indi ,n Point Unit 'Io. 2 Public Hearings and reassessed in 
'detail in the*Indiail Point Unit ;'o. 3 Final Environmental Statement. As 
a result of the public hearings, subsequent appeals and Coumeission Order 
the remaining question in bo th Indian Point !"it do. 2 and :Unit .o. 3, 
is the sel,-ction of the Preferred Closed idcle Cooling System.  

The applicant, as reqllired by the.Indian Point Unit "o. 2 liconse, subnittad 
to the staff its asesszint arnd basis for selction cf a natural draft 
cooling tower as tne proferred closed cyclu cooling system. The staff 
is preparing an assessmen of tie alternative closed cycle cooling 
systems in the fo.r of a .. raft Enviror,7'ental State.Rent (allow~ing Federal 
agency, State a"ency, local azncies, an,! public co r.ent) and Final 
Environiental St7ti;i2it. Thu staff ima de a very idetenrined effort to 
(valuate as ,any viaule alternative coolinq systems as possible in order

a
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to assure an outimum selection of the pref-arred closed system. In 
addition, It was the staff's objective to provije sufficient technical 
information In their assessnent to per,:it Lhe parties to any subsequent 
public h.earinq on the subject and cc.montors to judge and weigh the 

subjective aesthetic im.pact a;ainst t:le. varyin environmental i.pacts 

such as salt deposition, fog, and noise. Every effort was made to produce 
an optinum selection of the preferred system recognizing the impacts on 
the local population and biota.  

The specific corments you have provided as attac.ments will be carefully 
reviewed and considered in the preparation of the staff's Final Environ

rmlental Staten.ent for the Selection of the Preferred Closed Cycle Cooling 
System.  

Sincerely

lien C. duscha, Director 
Office0 of :.clear eactor .Regulation

a



UNITED STATES 
NUCLEAR REGULATORY COW.hIaMON 

WAINGTOtd O C., 206 

lky i 4V6

honorable Ilariiton kith. Jr.

Honorable Hawilton Fish, Jr.  
U. S. House of Representatives 

Dear Hr. Fish: 

Your letter of April 12, 1976, to the Chairman, uclearRegulatoryrcmaission.  
relative to the Draft Environmental Statement (DES) for. the closed-cycle 
coolfng system at Indian Point Unit No. .2 has been referred tote fop reply.  
Since the applications of Consolidated Edison Company of New York. Inc., 
for amendments to facility operating licenses for Indian Point Unit mos. 2 and 3 may be subject to review by the Comnission in the exercise of its 
quasi-judicial duties, it would be inappropriate for the Chairman to 
respond directly to you. It is. therefore, a pleasure for me to respond to 
your letter.  

In your letter of April 12. you reconmen that consideration be given to 
staying licensing action requiring construction of the cooling towers until 
after comletion of the Hudson River fish study. In addition, you state 
your belief that an alternative closed-cycle system other than a natural 
draft-cooling towerwould be preferable for Indian Point Unit Nos. 2 and 3.  

Both of these issues are being considered by the Staff in evaluating three 
applications made by Consolidated Edison of license amendments related to closed-cycle cooling systems at the Indian Point site. These are listed 
below.  

1. Application for Amendment to Facility Operating License DPR-26.  
This deals with selection of the preferred closed cycle cooling 
system for Indian Point Unit No. 2 and is the application for 
a-endment for which the DES was issued in February 1976 and to 
which you referred in your letter.  

2. Application for Facility License AMendvent for Extension of 
Operation with Once-Through Cooling for Indian Point Unitrio. 2 
This application will result in a DES which Is scheduled for 
issuance in Hay 1976.

3. Application.for,Aendment to Facility Operating License 
DPR-64 January 197G. This deals with selection of the pre
ferred closed-cycle cooling system for Indian Point Unit No. 3.  
The DES addressing this application for amendent is scheduled 
for issuance-later this year (tentatively, August 1976).  

With respect to the use of a natural draft coolIng tower for the Indian 
Point Unit No. 2. the DES issued in February 1976 (item 1 above) presented 
a quite detailed evaluation of five alternativeclosed-cycle cooling 
schemes... The Staff's analysis considered design, construction and 
operating characteristics of each type; all Major- environmental imoacts 
Including socio-econonic considerations; and an overall cost-benefit 
balance. On the basis of that evaluation and assessment," the Staff 
su-rArized in the draft statement that the acceptable alternative cooling 
systems are natural draft, fan-assisted natural draft, and circular mechanical draft cooling towers. The other alteniatives were considered, ehyiron mentally or economically unacceptable. Finally, the Staff Identified 
the rJjor environmental parameters which enter into choice of tower.type 
to be noise, drift and aesthetics. Althounh there were very minor differences 
among the types of towers considered, the differences, on balance, did not present a case to the Staff which would warrant a change in tihe applicant's 
selection of the natural draft tower as the preferred system.  

As indicated above, the matter of initiating construction of the Unit 2 cooling system relative to completion of the Hudson River fish study is an integral part of the staff's evaluation being addressed In the DES 
cited in item 2 above. Since this issue is still under review, we are not yet able to state a conclusion. However, as soon as that statement is published, you will be promptly provided a copy.  

The Staff has -ade, and will continue, in the different envirormental 
stater.ents. to make, every effort to set forth the rationale and pathways (procedures) used in arriving at its conclusions and recoionendations. It is believed that by doing this the public and parties involved can better 
understand the basis for the actions recomnended.  
Your co aents concerned with the Indian Point Units are appreciated. and 
we will continue to consider them in our evaluation.  

Sincerely, 

WVil!im J. Drcc 
ASsitant Z'<cutive 0Oredor 

for O;erations
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APPENDIX A

RESULTS OF-STAFF CALCULATIONS OF'SALT DRIFT DEPOSITION, 
INDUCED FOGGING AND ICING AND SALT AEROSOL CONCENTRATION FROM 
OPERATION OF A NATURAL DRAFT COOLING TOWER AND A CIRCULAR 

MECHANICAL DRAFT TOWER AT INDIAN POINT UNIT NO. 2



APPENDIX A 

The results of the staff's calculations for natural draft 
cooling towers (NDCT) are presented graphically as Figures 
A-1 through-A-41. The results of the staff's calculations 
for circular draft cooling towers (CMDT) are presented 
graphically as Figures A-42 through A-83. The model (ORFAD) 
and tower parameters used for these calculations are 
described in Section 5.  

The drift levels, are presented in kilograms per hectare.  
To convert these numbers to pounds per acre, simply multiply 
by 0.892. All distances are given in miles. -Fog and ice 
plots are not.presented for months in which no additional 
hours of fog or ice conditions were reported. The concentra
tions of salt in air represent averages taken over the period 
indicated for each graph and are given in micrograms per 
cubic meter.
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Point Unit 2. We note that the staff's judgment is based on 

limited or no actual engineering, data. As Con Edison stated 

in the report, "Economic and Environmental Impacts of Alternative 

Closed-Cycle Cooling Systems for Indian Point Unit No. 2, Sup

plement, Vol. No. 1," dated August 6, 1975, both of these cooling 

systems are considered technically unproven cooling alternatives 

at the present time. We do not believe it prudent to consider 

them as alternatives for a backfit on a large operating plant.  

Although Con Edison will continue to follow technological develop

ments in this area, it should be noted that any such alternative 

cannot be designed and constructed within the time constraints 

of the present-license.  

3. Village of Buchanan 

Con Edison believes that a major deficiency in the 

Statement is its failure to discuss the very strong local oppo

sition to cooling towers. The staff has been notified by 

officials of the Village of Buchanan and other elected officials 

of neighboring communities that there is widespread concern among 

people living in the vicinity of Indian Point concerning the 

environmental impacts of cooling towers. The staff is also 

aware that the Village of Buchanan has denied Con Edison's 

application for a building permit for the cooling tower and the

validity of that denial is now being determined by the N.Y. State 

courts. One sentence on page 6-39 refers to this "strong local 

concern". More attention to this extremely serious and potentially 

controlling problem would appear warranted.  

4. Cost Analysis 

There are several serious deficiencies in the staff's 

analysis of cooling tower costs. The most significant one is 

the staff's apparent misunderstanding of the two concepts of 

replacement energy and of replacement power (capacity). Addi

tional operation of existing capability can provide replacement 

energy, not replacement power. In order to perform a benefit/cost 

analysis, values must be placed on both the loss of energy and 

the loss of capacity. The loss of energy is valued by computing 

the incremental fuel cost to the Con Edison system of replacing 

the energy. It is assumed for purposes of calculation that 

the energy can be generated at existing power plants. This 

assumption is made merely for purposes of calculation and is 

not a guaranty that such generation would be available. The 

staff appears to have agreed with Con Edison's computation of 

the value of replacement energy.



The lost capacity must be valued by the cost of con

struction of a generating facility to replace the capacity. It 

cannot be determined at this time precisely what type of gen

erating capacity would be constructed at some time in the future.  

Presumably this would be a portion-of a new base load facility.  

For purposes of the benefit/cost -analysis, Con Edison valued 

the lost capacity on the basis of the cost of a gas turbine 

replacement, not because it in fact intends to buy such gas 

turbines, but because this capacity has the lowest capital cost 

and represented the least expensive generating source to produce 

a "conservative" number. The fact that Con Edison may not have 

to purchase a gas turbine in the summer of 1979 is irrelevant.  

This is a cost of the cooling tower system which will be incurred 

at some time and must be taken into account in any proper 

benefit/cost analysis.  

Other shortcomings in the staff analysis include using 

inaccurate discount factor and inaccurate capital cost estimates.  

5. Environmental Analysis 

The staff presented an inaccurate analysis on several 

environmental issues dealing with cooling towers. For example, 

the staff has seriously underestimated the potential for 

0

botanical injury resulting from the operation of cooling towers 

at Indian Point Unit No. 2. This underestimation appears to 

result from the staff's use of erroneous assumptions which led 

to a misinterpretation of the botanical study conducted by Boyce 

Thompson Institute. The staff has made similar questionable 

assumptions on the analysis of plume, driftand noise.  

6. Schedule for Implementing Cooling Tower Construction Program 

The staff correctly stated that the May 1, 1979 date 

of License No. DPR-26 for termination of operation with the once

through cooling system has been postponed. (p. 4-3.) By letter 

dated January 8, 1976 (copy annexed), Con Edison submitted to 

the staff a revised schedule based on the then anticipated NRC 

schedule for processing the instant application. In that letter 

Con Edison said that its interpretation of the license condition 

resulted in a date for termination of once-through cooling at 

Indian Point 2 of February 1, 1980. Con Edison believes that 

the staff should express either its concurrence with the approach 

taken by Con Edison in deriving that date or indicate its bagis 

for disagreement. The staff should address this matter in greater 

detail in the Final Environmental Statement although the exact 

length of the postponement cannot be definitively determined 

until all regulatory approvals have been received.

a a
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April 16, 1976

Director of Nuclear Reactor Regulation . 67, - Vy"i;\ 
ATTN: Director, Division of Site c % 7# -1 

Safety and Environmental Analysis --,; 
U.S. Nuclear Regulatory Commission ' V%; " Z:/ 
Washington, D.C. 20555 

Dear Sir: 

Consolidated Edison Company of New York, Inc. (Con 
Edison) respectfully submits its comments on the Draft Environ
mental Statement (the Statement) for selection of the preferred 
closed-cycle cooling system at Indian Point Unit No. 2, dated 
February 1976, prepared by the Office of Nuclear Reactor Regu
lation of the United States Nuclear Regulatory Commission. These 
comments are submitted pursuant to the notice of the Council on 
Environmental Quality in the Federal Register on March 5, 1976.  

The comments are organized into two parts. The first 
contains Con Edison's principal Comments on the Statement. The 
second part contains detailed comments and suggested corrections 
to the Statement.  

Con Edison hopes that these comments will be of use 
to the Office of Nuclear Reactor Regulation in preparing the 
Final Environmental Statement.  

Very truly yours, 

Enc.7 p 
William Cahill, Jr.  

Vice President

Part I - Principal Comments

Consolidated Edison Company of New York. Inc.  
4 Irving Place. New York. N Y 10003 
Telephone (212) 460-3819

b

William J. Cahill. Jr.  
Vic. President

1. General 

The Office of Nuclear Reactor Regulation (the staff) 

has in general done a thorough job of analyzing environmental 

impacts and is to be commended for the extent of its independent 

investigations.  

2. Selection of a Preferred Cooling Alternative 

The staff concluded that, on the basis of the evaluation 

and analysis set forth in this statement, the Facility Operating 

License for Indian Point Unit No. 2 should be amended to authorize 

construction of a natural draft cooling tQwer as proposed by 

Con Edison (p. iv, Item 8). However, the staff has found that 

the relative merits of the fan-assisted natural draft and circular 

mechanical draft cooling towers "warrant further investigation" 

(p. 5-1, para. 1). This request for further investigation is 

inconsistent with the conditions of the license which require 

Con Edison to proceed with construction of the cooling tower.  

It is not clear what purpose would be served by such an investi

gation in view of the necessity to proceed with construction.  

Con Edison disagrees with the staff on the assessment 

of the fan-assisted natural draft and circular mechanical draft 

coofing towers as feasible cooling alternatives for Indian
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Part II - Specific Comments

7. Impact of Natural-Draft Tower on Property Values 

In connection with Con Edison's application for a 

zoning variance to the Village of Buchanan Zoning Board of 

Appeals, Con Edison requested three real estate appraisers 

familiar with property values in the communities surrounding 

Indian Point to prepare independent estimates of the impact of 

a natural-draft cooling tower on property values. The results 

of these three reports are inconsistent and inconclusive as to 

the magnitude of.the impact but may be of interest to the staff 

in attempting to quantify esthetic impacts, although Con Edison 

does not believe that impacts on appraised values necessarily 

constitute full recognition of such esthetic impact.  

The first appraiser concluded that the construction 

of a natural-draft cooling tower will not measurably reduce real 

estate values in the area. The second appraiser concluded that 

the market prices of residential property in the area would 

decline significantly, by approximately $22,755,000; there would 

be no reduction.in the value of commercial and industrial prop

erties. The third appraiser concluded that the adverse effects 

of the esthetics and plume would have no measurable impact on 

property values while the saline fallout would result in an 

estimated loss of $300,000.

0-1. P. iii, Item 2: The description of the licensing condition is 

misleading because of omission of modifying conditions. If it 

is necessary to paraphrase the license conditions, we suggest 

the following would be more accurate (new material underlined): 

"Under conditions of the operating license 
( 2.E),. of the Facility Operating License 
No. DPR-26), the licensee is required to 
terminate once-through cooling at, Unit No. 2 
after an interim period, the reasonable ter
mination date for which appeared at the time 
the license was issued to be May 1, 1979, 
and to operate thereafter with a closed-cycle 
cooling system, unless licensee can show that 
empirical data collected during this interim 
operation justifies an extension of the 
interim operation period or such other relief 
as may be appropriate." 

0-2. P. iv, Item 5: It is suggested that the Advisory Council on 

Historic Preservation and the Village of Buchanan be asked to 

comment on the report.  

0-3. P. iv, Item 8: The staff's conclusion is that a licensing 

dondition should be imposed, requiring a determination of the 

significance of drift and- salt deposition and botanical injury.  

This requirement is inconsistent with the staff's assessment 

that the salt drift impact was minor on-site and not important 

off-site (Table 7-1, p. 7-3).



1-1. P. 1-4, Footnote; The footnote is in error in implying that 

issues were resolved contrary to the wishes of Con Edison.  

The Commission's decision states that all parties-were in agree

ment as to the disposition of the case.  

1-2. P. 1-7, Line 7: Reference "Sa" is not'documented.  

2-1. P. 2-13, Para. 2: "The staff considers the circular mechanical 

draft cooling tower to be a viable cooling option for Indian 

Point No. 2 despite the lack of data at operating units to 

validate computer modeling and wind tunnel tests." Con Edison 

disagrees with the staff on the above subjective assessment.  

Field data available on the only operational circular mechanical 

draft cooling tower (a 13-fan unit at Jack Watson Unit 5, 

Mississippi Power Company, Gulfport, Mississippi) indicated 

that the tower has failed to meet its thermal design criteria.  

(Oral conversation with tower manufacturer.) The tower will 

have to be backfitted with 3 additional fans in order to satisfy 

its. performance guarantees. Until sufficient field data concern

ing thermal performance and environmental impacts are on hand 

for a realistic evaluation, the circular mechanical draft cool

ing tower should not be considered viable for Indian Point No. 2.  

2-2. P. 2-14, Para. 5: "The staff considers the two types of FANfCTs

a

discussed above to be feasible for Indian Point.Unit No. 2." 

This conclusion is not based on sound engineering justification.  

The staff failed to recognize the fact that those FANDCTs operated 

in.Europe are either associated with plants smaller than Indian 

Point No. 2 or designed for part-time use. Since no adtual 

performance data and no quantifiable basis for-evaluating system 

reliability of FANDCTs capability of meeting the Indian Point 

Unit 2 design criteria,, FANDCT should not be considered as 

feasible for Indian Point Unit 2 at this time.  

3-1. P. 3-4, Para. 1: The staff has misinterpreted information 

furnished by Con Edison with respect to deratings for the fan

assisted natural draft cooling tower (FANDCT) and the circular 

mechanical draft cooling tower (CMDCT). The figores of 30 MWe 

and 38 MWe respectively, reported in the Statement represent 

the annual average total derating, not summer peak derating.  

See Supplement to IP-2 Cooling Tower Report dated April 6, 1975.  

Con Edison did not' furnish data on summer peak deratings for 

these two alternatives. We have calculated those deratings as 

65 and 69 MWe respectively, based on a 75
0
F peak ambient wet 

bulb temperature.

a1 B
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3-2. P. 3-13, Section 3.5.2: The total yearly average waste heat 

rejected to the Hudson River with the addition of a closed-cycle 

cooling system is not 120x10
6 

Btu/hr.; it should be 210x10
6 
Btu/hr, 

which is the sum of ll0xl0
6 
Btu/hr from the cooling tower blow

down and 100xlO6 Btu/hr from the service water system.  

3-3. P. 3-14, Section 3.6, Para. 2: The statement "smaller sizes 

for the natural draft towers could be possible for the site" 

should be clarified by adding the following: 

"The specific natural draft cooling tower size will 

depend upon the final proposals submitted by the 

cooling tower vendors. The proposals will be 

evaluated on the basis of costs, environmental 

impacts, and other important factors. The 565

foot-high tower shown on Figure 3-1 was selected 

on the basis of preliminary evaluations. In gen

eral, a shorter tower, with a larger base area, 

requires added rock excavation during construction; 

a taller tower has certain benefits regarding 

dispersion characteristics." 

4-1. P. 4-4, Pare. 2: It is recommended that the following sentence 

be added to the end of this paragraph: 

"This requirement which was based on the license 

schedule described in Section 4.1 has, in 

accordance with EPA's regulations, been suspended 

pending an adjudicatory hearing."

-ii

4-2. P. 4-3, Section 4.2: This list of permits and regulatory 

approvals fails to include the Village of Buchanan building 

permit and the NY State air pollution permit. This failure 

is apparently based upon a recent decision of the Westchester 

County Supreme Court, a lower New York State court, which held 

that the U.S. Constitution prohibited the Village of Buchanan 

from interfering with the construction of a cooling tower.  

This New York State proceeding has not yet terminated because 

an appeal is pending.  

5-1. Page 5-5, Section 5.1.3.1. The staff correctly notes that Con 

Edison's analysis of drift deposition was based on an assumed 

river salinity of 7,200 ppm. This was described as "a very 

conservative assessment of saline aerosol values." ER-CCC, 

IP-2, p. 6-15. This was intended as a "worst case" assessment.  

Con Edison used half this value, 3,600 ppm, to determine 

botanical injury for the month of August for the reasons stated 

by the staff. (See Figure 6.5, ER-CCC, IP-2, p. 6-18, which 

uses a drift salinity of 7,200 ppm corresponding to a river 

salinity of 3,600 ppm.) Since the staff used an August value 

of 5,000 ppm (Table 5-3), the staff has used a higher salinity 

value than Con Edison in assessing botanical injury.  

The reference to Table 3-1 should be to Appendix B of ER-CCC, 

IP-2.
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5-2. P. 5-11, Section 5.1.3.3.a: The ORFAD Program assumed a sur

rounding terrain of uniform elevation. This inapplicable 

assumption would underestimate the rate of ground drift 

deposition.  

5-3. P. 5-12, Table 5-2: The 1.44 water/air ratio used by the staff 

seems too low for a natural draft cooling tower. In our opinion, 

this underestimates the impact of the cooling tower plume and 

drift deposition 

5-4. Page 5-13, Table 5-3: In evaluating monthly salinity, it is 

recommended that the more current river flow/salinity data as 

presented inER, IP-3, Appendix EE, Figure 7, be used.  

5-5. P. 5-20, Table5-5: Fan diameter for circular mechanical draft 

cooling tower should be about 30 feet, not 10 feet as referred 

to by this table. (The staff reported a 33-foot fan diameter 

on p. 6-18.) 

5-6. Pp. 5-28 to 5-37: The staff analysis has seriously under

estimated the potential for botanical injury resulting from 

cooling towers at Indian Point Unit No. 2. This underestimation 

appears to result from the staff' s use of the' following erroneous 

assumptions and seribus misintdrpretations of the Boyce Thompson 

a,

Research Institute Botanical Study: 

1) Staff mistakenly assumes that experimental expo

sures were made at relative humidities of 50% - 90%.  

2) Staff mistakenly assumes that injury levels were 

equal within the range of 50% - 90%, but doubled at relative 

humidities above 90%.  

3) Staff mistakenly assumes that chamber experiments 

were carried out with a background saline aerosol concentration 

of 1500 ug/m.  

4) Staff mistakenly assumes that botanical injury 

would not result in chronically deteriorating biota, but would, 

instead, be infrequent and transient.  

5) Staff mistakenly assumes that because two path

ways of leaf contamination may exist, real saline injury thresh

olds may be greater than those reported by Con Edison.  

5-7. P. 5-28, Para. 2: Con Edison has been advised by its botanical 

consultant that the staff assertion that saline drift injury 

to vegetation in the Indian Point environs will not lead to 

progressive deterioration of the biota is inaccurate. There 

is no reason why plants cannot exhibit chronic deterioration 

from the cumulative effects of both injurious and non-injurious

a
S a



S

-14

atmospheric exposures. Each exposure need not be injurious.  

The aggregation of serial acute and chronic exposures causes 

plant deterioration. This effect may or may not be accompanied 

by observable foliar injury.  

5-8. P. 5-28, Para. "5: Con Edison agrees that rainfall may wash salt 

from needles and leaves and reduce foliage injury from the non

absorbed aerosol. However, very light precipitation could 

increase injury by making soluble the deposited salt and pro

viding a vehicle for penetration of salt into the needle or leaf.  

5-9. P. 5-28, Para. 6: The staff asserts that results of screening 

indicate that only three species are sufficiently intolerant 

to be considered at risk. Other speciesmay also be susceptible 

to some extent.  

5-10. P. 5-28, Pare. 7: Con Edison agrees with the staff that saline

indiced symptoms do not imply that affected'plants will die.  

However, partial or premature defdliation does adversely affect 

the subsequent growth and vigor of the tree, as well as its 

susceptibility to pathogens and destructive insects. Premature 

abscission of foliage from both coniferous and deciduous trees 

could produce abnormal effects such as reduced filowerin4 and 

growth, and altered growth habitat, over a period of years. These

S 
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effects, although not necessarily lethal, are nevertheless 

significant.

5-11. P. 5-29, Table 5-8: The usefulness of the statistics presented 

in this table is questionable because: 

1. The site of the staff survey cannot be readily 

determined from the Statement., 

2. It cannot be determined whether only flowering 

dogwood and white ash; or all species of dogwood-and ash 

were included in the survey. The statistics presented, 

therefore, may not represent a significant sample of the 

real totals for each species. (See also p. 22.) 

5-12. P. 5-30, Pare. 2: The appearance of foliar necrosis resembling 

'salt burn" and other air pollution injury is not unusual in 

any field survey. A pre-operational survey, therefore, might 

be of limited usefulness in determining apparently "healthy" 

vegetation upon which to measure the impact of saline injury..  

5-13. P. 530, Para. 3: it would be more accurate to describe the 

position of the parafilm-covered deposition plates in the chambers 

as at a height close to the tops of the trees.

5-14. P. 5-30, Par. 4: The staff asserts that about twice the damage 

for the same amount of salt is caused when humidity above 90% 

exists as compared with the situation when humidity in the



range of 50-90% prevails. The basis for this statement is not 

known, because a relative humidity of 90% was not used in the 

BTI studies; 50%, 70% and 85% values were used.  

5-15. P. 5-30, Para. 5: The experimental difficulties described by 

the staff are, in fact, constraints which might be applied to 

all air pollution studies with controlled environment fumigition 

chambers. Because appropriate methods for tests 'under field 

conditions have never been devised, the great weight of data 

on which air quality standards have been based has cane from 

this type of study.  

The second sentence of this paragraph states that in 

the experimental chambers, the background aerosol content 

approached or exceeded 1500 ug.m
- 3 

of salt. The comment appears 

to be based on section 4.2.1 (page 35) of the BTI report, where 

it states that "the concentration of saline aerosol found in 

the chamber would be 2000 gg C1- x m
-3 

when the chamber was 

devoid of plants . . ." and ". . . measurements taken during 

the exposure period with'plants showed a reduction of about 20% 

in aerosol concentration (i.e., a value of 1500-1700 gg Cl- x m
- 3

) 

These statements appear to have been taken to imply that there 

was a high background saline aerosol concentration. In reality, 

there was no background saline aerosol concentration. All saline 

aerosols in the chamber were produced by the spray nozzles.  

B
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5-16. P. 5-30, Para. 7 & 8: Because high background concentrations 

of non-deposited aerosols did not prevail in the chamber, the 

tests were run at the doses used, not at. the dose plus some 

background amount. Under field conditions both deposition rate 

and amount of injury may be expected to increase due to effect 

of wind impaction of salt particles on foliar surfaces. There

fore, we believe the staff conclusion that Con Edison's "estimates 

of damage thresholds are-highly conservative" is unjustified.  

5-17. P. 5-30, Para. 9 and P. 5-.31, Para. 1: Con Edison has been 

advised by its consultant that, for the following reasons, it 

is unlikely that two pathways of contamination exist: 

1. The stomatal dimension would, in all likelihood, 

be too small to allow the direct penetration of saline aerosols.  

The size of ambient aerosols in the staff reference (Cassidy) 

was between 0.1 and 10 32m. For aerosols of cooling tower origin, 

much larger particles are expected. In the Boyce Thompson experi

ments,'nearly 95% of the particles ranged in size from between 

50-150 Pm (Table 7, ER-CCC, Appendix E, IP-2).  

2. The stomatal distribution on deciduous tree species 

of the type used in the Boyce Thompson experiments essentially 

precludes the possibility that saline aerosols could enter by 

direct deposition on the upper leaf surface.. While tropical

a a
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plant species used by Cassidy have 
significant numbers of sto

mates on the upper leaf surface, 
stomates on the leaves of 

deciduous trees, however, are generally 
confined to the lower 

surface or leaf underside. It is the susceptibility of these 

species that is reported in the Boyce 
Thompson experiments.  

Also, while stomatal dimensions 
are usually measured 

when the stomates are fully open, there 
are several factors 

which influence the degree and daily periodicity 
of openness 

under both field and chamber conditions. 
These factors include 

light, internal water relations of the leaf, and 
temperatures.  

Furthermore, not all of the stomates on 
a plant are necessarily 

open at the same time, and different stomates 
may differ markedly 

in their degree of openness at a given time. 
It thus becomes 

apparent that stomatal size could limit entry of even the 
small 

particles that Cassidy describes, much less those expected 
from 

a cooling tower.  

3. Further evidence that salt does not necessarily enter 

stomata is shown in the response of individual leaves of trees 

exposed to saline aerosol. In cases where two adjacent leaves 

or leaflets overlap, injury often occurred only on the leaf 

being overlapped. It is postulated that an area of localized 

high humidity was created which hydrated any salt crystals on 

the upper surface so that more rapid foliar absorption could

take place. Therefore, one may expect that saline aerosols 

enter the leaf through the cuticle (perhaps through fissures) 

in the liquid state.  

5-18. P. 5-31, Para. 2: 'Because thL dose rate in the experimental 

chambers was approximately equivalent to the dose rate expected 

in the field, less injury should not be expected. Also, although 

it is true that some ions absorbed through leaves are trans

located to the roots, there is evidence that sodium accumulates 

in roots, and chloride accumulates in the foliage. Foliar 

chloride tends to accumulate along the margins of leaves of 

monocotyledonous plants. It is also generally reported that 

chloride is the more toxic ion in the salt molecule, but there 

are also many reports of the toxicity of sodium to plants. If 

injury is less under conditions of chronic exposure, it is not 

because the salt has not translocated but, more likely, because 

it has been removed from the tissue by weathering or has reacted 

with cellular components to make it physiologically inactive.  

5-19. P. 5-31, Para. 3: The statement that threshold values were 

selected from 90% relative humidity experiments is incorrect.  

In fact, relative humidity of 90% was not tested by BTI. The 

highest relative humidity tested was 85%, where injury was twice

S



that at 50% relative humidity.  

Because chamber experiments were never conducted at 

90% relative humidity, there is no factual basis for the staff 

assertions that these experiments established conservative 

injury thresholds. (indeed, the actual thresholds are not yet 

known) and that injury has been overstated by a factor of two.  

Also, we note that the probability of a 14-day drought during 

the critical summer months is 0.4 per year. In contrast to 

the staff's assertion that a low probability of 14 rainless 

days exists, we maintain that 0.4 is a rather high drought 

probability. The staff's assertion that susceptible vegetation 

will survive ignores several important considerations: 

1. Most plant species indigenous to the Indian Point 

environs have not been tested for saline drift 

susceptibility.  

2. Injury to the susceptible species will have effects 

on subsequent growth, and tree vigor. Saline injury 

to hemlock produces dead branches and needles that 

are not replaced the following spring. Premature 

abscission of foliage from both coniferous and-decidu

ous trees could produce abnormal effects such as 

reduced flowering and groth, and'altered growth 

habits over a period of years.

a

Most importantly, the staff analysis does not 

incorporate a significant safety factor. Also, partial defolia

tion and occurrence of foliar'salt burn appear to be acceptable 

to the staff even though these symptoms may not be acceptable 

to the 44.8% of property owners determined by the staff survey 

to be affected.  

5-20. P. 5-31, Para. 6: Plant dormancy is unlikely to mitigate the 

injurious effects of saline drift since other pollutants can 

cause injury to conifers during dormant periods.  

5-21. P. 5-34, Para. 3 and Para. 4: Statements contained in these 

paragraphs appear to be inconsistent and misleading. For example, 

although the staff states that land uses in the potential 

affected areas consist of "single family residences, manufac

turing plants, and scattered woodlots," only residential orna

mental vegetation is inventoried. The effect of saline drift 

on the three susceptible species known to be growing in woodlots 

a mile above and below the plant site are ignored in this analysis.  

Also, for the following reasons, the survey conducted by the 

staff is of limited usefulness in determining the ornamental 

impact and cost of saline drift in this impact area:
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1. Because ornamental trees are inventoried en masse, 

the resulting percentages are not meaningful impact measurements: 

There appears to be no distinction between ornamental tree species.  

The result is that percentages of dogwoods are compared with 

percentage-of hemlock. It would appear that the potential 

ornamental' impact of saline drift could best be determined by 

percentage comparison between species that serve comparable 

purposes in, the'ornamental landscape. For example, the per

centage of (flowering) dogwood should be compared to the 

percentage of flowering crab, or mignolia; the percentage of 

hemlock should be compared to the percentage of yew, juniper 

or spruce.  

2. 'Replacement' cost's are known'to vary with tree size, 

yet the staff survey presents no information'on ornamental 

tree size classes. All are assumed to be 20' tall for analysis 

of replacement costs. This size distribution may be the most 

important variable in calculating the total replacement costs 

figure..  

3. As previously discussed, an adequate safety 

factor does not seem to be incorporated into the staff analysis.

5-22. Replacement of sensitive ornamentals should be related not only 

to mortality, but also to diminished plant esthetic value, and 

abnormal growth effects resulting from partial defoliation.  

5-23. P. 5-34, Pare. 7: For reasons previously stated, Con Edison 

disagrees with the staff assertion that injury to susceptible 

species will occur only within the area bounded by the 200 Kg/Km
2 

isopleth and that hemlock will 'recover" the following spring 

following scattered "brownouts." o 

5-24. Although "scattered brownouts and "infrequent deaths" of sus

ceptible ornamental vegetation may not be as visible to the 

public as "wholesale destruction", every such occurrence is 

likely to adversely affect individual property owners.  

5-25. P. 5-34; Pars. 9: Con Edison disagrees with the staff assertion 

that the risk of serious saline drift-induced injury to vegetation 

is confined to the immediate MDCT area. MDCT's pose a serious 

threat to the continued biological productivity of hemlock over 

residdntial and open space areas in the Indian Point'environs.  

Complete restoration of injury to hemlock in thes4 areas is not 

technically feasible.  

- 5-26.' P. 5-35. Par. 3: For the reasons previously stated, Con Edison

S
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disagrees with the staff assertion that our biological assess

ment of the potential for saline drift-induced botanical injury 

is "conservative." 

5-27. P. 5-35, Par. 7: For reasons previously stated, Con Edison 

disagrees with the staff assertion that the statistic of 52 

hemlocks per 100 households is necessarily useful in determining 

the ornamental impact in the Verplanck-Buchanan area.  

5-28. P. 5-35, Para. 9: For reasons previously stated, Con Edison 

disagrees with the staff assertion concerning numbers of trees 

at risk, estimates -of injury thresholds, and restoration 

potential.  

5-29. P. 5-36, Section 5.2.2.7, Conclusion (3): Con Edison 'disagrees 

with the staff on this conclusion. It has been shown that the 

probability is relatively high - 4r/ - that drought conditions 

sufficient to cause a maximal saline injury will occur at 

Indian Point. On the average then, such conditions may occur 

every 2.5 years over the approximately 40-year plant life span.  

Cumulative injurious effects of the type described for hemlock 

would likely be visible as crown defoliation within groves or 

complete or partial defoliation of free standing trees within 

areas where high saline deposition rates are predicted. Visible 

S
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injury such as leaf spotting and premat.re abscission of foliage 

may normally be less pronounced for ash and dogwood; however, 

the cumulative impact of such effect may well be reduced 

flowering and reproduction, reduced, growth, altered growth 

habit, and other abnormal effects over a period of years.  

5-30. P. 5-36, Section 5.2.2.7, Conclusion (5): Con Edison disagrees 

-with the staff on this conclusion. Botanical injury, especially 

to hemlock, is not predicted to be slight and/or non-existent; 

injured hemlock foliage will not recover in the spring: Effects 

of injury are predicted to be cumulative.  

5-31. P. 5-36, Section5.2.2.7, Conclusion (6): Con Edison disagrees 

with the staff on this conclusion. In fact, neither the total 

number of trees at risk, which are known to be both susceptible 

and indigenous to the area, nor the total number of trees at risk 

which may be both susceptible and indigenous, is known. Also, 

although the staff asserts that it may be both technically and 

monetarily possible to replace ornamental trees known to be at 

risk with less susceptible species, a similar operation would 

.not appear possible for naturally occurring species found in 

parklands and open spaces in the Indian Point area.
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5-32. p. 5-44 Para. 3: The staff compares the measured ambient 

A-weighted equivalent sound level, Lqi with the A-weighted 

equivalent of the Buchanan property line noise limit, and 

concludes that the ambient noise exceeds local requirements 

(which are equivalent to Leq = 48 dB (A) or 
t
dn = 54 dB) 

The source of the ambient noise has been identified as trans

portation vehicles (see page 5-45). Since the Buchanan noise 

ordinance objective is to limit continual noise from fixed 

facilities located in M-D districts, the ordinance is not 

applicable to regulating. other community noise sources, such 

as vehicular traffic. (See Buchanan Zoning Code, §54-22 F(3)).  

5-33. P. 5-45, Last Para.? The staff imposes three restrictions 

which it believes will make construction noise "not be 

unacceptable". However, the staff does not provide a noise 

analysis to justify these restrictions. The Con Edison anal

ysis indicates that on-site construction noise emissions will 

not significantly change the surrounding community ambient 

equivalent noise level. Therefore, it appears to be unnecessary 

to impose the restrictions cited by the staff. Furthermore, 

off-site construction noise from motor vehicles is limited by 

the New York State motor vehicle noise emission regulations 

(see 6-53, ER-CCC, IP-2).

5-34. P. 5-47, Section 5.2.5.4: To evaluate the proposed closed

cycle cooling system impact, the staff compared estimated 

noise emissions with the measured ambient noise level only at 

the eleven discrete sites where Con Edison measured ambient 

noise levels. We do not believe this procedure is sufficiently 

objective. In our analysis, we evaluated the noise impact on 

all areas within 2,000 meters of a proposed tower, and could 

thus account for local ambient noise variations that depend 

upon relative distances from transportation arteries. The 

procedure we used evaluates the amount of land area for which 

there will be an expected change in noise due to the proposed 

cooling tower's continuous operation.  

The Con Edison analysis determines the area for which 

each alternate cooling system would increase the existing 

community ambient noise level (Table 6-8, p. 6-59, ER, CCC 

Indian Point 2). However, the staff's discrete point analysis 

does not evaluate the overall extent of the community noise 

increase.  

The staff states that the only violation of the 

Village of Buchanan noise'code'would be caused by linear' 

mechanical draft-cooling towers. The Con Edison analysis 

shows the extent to which alternate cooling towers could be



expected to exceed the Village of Bucha-an noise limits 

(Supplement 1, ER-CCC, IP-2, p. 16-18).  

5-35. P. 5-56, First 3 Paragraphs: The staff asserts that Ldn 

is a conservatively high offsite noise descriptor, because it 

is strongly influenced by nighttime ambient noise levels and 

is sensitive to nighttime noise level increases. We believe 

that it is necessary to evaluate changes (although minor) in 

nighttime noise caused by continuous operation of an alternate 

* cooling system since use of the Ldn descriptor is recommended 

for environmental noise assessment by the USEPA (U.S.  

Environmental Protection Agency Report No. 550/9-74-004) and 

similarly permitted by the NRC (U.S. Nuclear Regulatory 

Commission Regulatory Guide 4.2 Revision 1). Furthermore, 

Table 5-10 of the staff's report shows only a 1-3 dB difference 

between daytime equivalent noise levels (Leq) and Ldn levels, 

which illustrates the minor influence *nighttime noise affects 

Ldn levels in the community surrounding the site; 

5-36. P. 5-68, Para. 7: The staff states the issuance of a new NPDES 

permit will require review of chlorine discharges to see if 

lower than guideline limits are required. This is not necessarily 

the case. If the discharges comply with existing license con

ditions, a new NPDES permit may not be required.
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The staff correctly states that the proposed maximum 

chlorine concentration of the blowdown (less than 0.5 ppm free 

available C12) could be higher than that permitted by the exist

ing ETS (0.5 ppm maximum total residual). However, the IP-2 

cooling tower blowdown should not exceed these limits for avail

able chlorine, whether total or free. Since the condenser will 

be chlorinated 1/3 at a time, there will be an insignificant 

residual because the chlorinated portion will be diluted with 

the unchlorinated portion. Furthermore, the water is aerated 

in the tower which should minimize, if not eliminate, the 

residual chloride.  

6-1. P. 6-1, Section 6.2.1, Item 3: The cost described in this 

item should include two components: (1) cost of replacing 

deficient energy and (2) cost of replacing capacity.. Addi

tional operation of existing capability can only provide replace

ment energy, not replacement power (capacity). (See Part I, 

comment 4, above.) 

6-2. P. 6-1, Section 6.2.1, Item 4: The downtime cost is not only 

the cost of providing replacement energy, but also the cost 

associated with the loss of reliability incurred by the system 

during the outage period.  
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6-3. P. 6-2, Line 15: The use of a discount factor derived from 

the average rate of return for investor-owned utilities 

for an economic- analysis of a specific utility is invalid, 

when data applicable to the specific utility are available.  

6-4. P. 6-3, Section 6.2.2.2: In cost estimates' the staff has dis

counted the costs to a present value' in 1976 while Con Edison 

discounted to a present value in 1974. Also, the staff annualized 

the costs over the twenty-eight-year period from 1976 to 2003, 

while Con Edison annualized the costs over the twenty-four-year 

period from 1980 to 2003, which is the period during which the 

cooling tower would be in operation. It is recommended that 

the staff should either perform the estimates on the identical 

time basis used by Con Edison or specify these differences in 

the text to avoid confusion when comparing theltwo independent 

cost analyses.  

6-5. P. 6-6, Last 3 Paragraphs: The staffi suggests that the loss 

of 63 MW of capacity at peak should not be considered, as it 

would not result in "lowering the reserve to an unacceptable 

level". This is a misunderstanding of Con Edison's argument
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(see Part I, comment 4, above). The reduction in capability 

is a cost of a closed-cycle cooling system which must be taken 

into account in a proper benefit/cost analysis.  

6-6. P. 6-10, 2nd Paragraph from bottom: The discussion should not 

ignore the fact that it is extremely doubtful that the firm 

purchase alternative would be available 'to Con Edison.

6-7. P. 6-11, "Case 3: Winter Outage": The staff should be more 

specific on the referred "winter outage scenario" which must be 

established on a realistic construction schedule. A "Winter 

Scenario" would require "replacement energy". It would not 

"maintain system reliability", as it would reduce the corres

ponding reserve over the winter period, although with a smaller 

impact than in the case of a summer outage. A winter tie-in 

could lead to a need to delay maintenance outages and cause 

the performance of some units to deteriorate. Postponing the 

cut-in to a later winter period would be beneficial as compared 

to the May 1, 1979 date, but it would not be without some ef

fect on reliability, and would certainly not "cancel the-need 

for replacement energy" during the tie-in. The same contient 

applies to thd description of Case 3, -in the Summary of Page 

6-24 (Section 6.2.7).
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6-8. P. 6-4, Table 6-1: The capital cost estimate for a natural

draft cooling tower has been revised by Con Edison and was 

submitted to the staff on June 6, 1975 (refer to Con Edison's 

"Environmental Report To Accompany Application for Facility 

License Amendment for Extension of Operation With Once-Through 

Cooling for Indian Point Unit No. 2" p.4-11). It is recommended 

that the revised cost estimates be used.  

6-9. P. 6-25, Table 6-17: The derivation of the cost of installing 

900 MW of gas turbines ($21,271,000, annualized) in Case 2 is 

unclear, since the reference calculation on p. 6-11 for Case 2 

produces. $33,438,000.  

6-10. P. 6-34, Line 3: *The planned 80-acre recreation area on the 

site will be reduced considerably if a closed-cycle cobling 

system is implemented.  

6-11. P. 6-39. Para. 2: It is highly speculative to generalize that 

"during the winter the slight warming of the air as the sun 

rises in the sky will decrease the relative humidity suffi

ciently to greatly reduce the visibility of the plume." 

6-12. P. 6-40, Fig. 6-1: The viewshed map is unclear and has no 

key.

6-13. P. 6-53, Line 11 from bottom: The staff's reference to cooling 

tower noise abatement devices is unwarranted, since the staff 

has not identified practical and feasible noise abatement devices 

which could be incorporated into all cooling alternatives, in 

particular the natural-draft cooling tower. In response to the 

staff's question conberning sbund mitigative measures, Con Edison 

stated that there is no readily available, proven technology of 

noise abatement for natural-draft cooling towers (Supplement, 

ER, CCC IP-2, p. 16).  

7-1. P. 7-1, Section 7.2: It is our understanding that the purpose 

of the Statement is to analyze the economic and environmental 

assessments of various cooling alternatives so that an appro

priate conclusion could be reached on selecting .the preferred 

system that should be built if one is ultimately determined to 

be necessary. Thus the Statement fails to reflect the limited 

"proposed action" involved in Con Edison's December 2, 1974 

application.  

7-2. P. 7-1, Section 7.3: "The staff concludes that the irreversible 

and irretrievable commitments are appropriate for the benefits 

to be gained." Con Edison considers this conclusion inappropriate 

in this Statement for the reasons given in comment 7-1 above.  

B-18
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The Statement contains no benefit/cost analysis to 

support this conclusion, and indeed contains only the most 

cursory reference to the alleged benefits of closed-cycle cool

-ing systems. We agree with the staff that a discussion of such 

benefits is not required in this Statement, but believe it follows 

that these conclusions mustbe deleted.  

7-3. P. 7-1, Section 7-4: For the several reasons stated above, Con 

Edison believes that the range of cost for natural draft, fan

assisted natural draft and circular mechanical draft cooling 

tower systems is substantially greater than the 3% estimated by 

the staff.

-Consolidaed Edison CornmPy Of New York. Inc.  
4 Iring Place. New York. N Y 1 -,303 
Telephone (212) 460-3819

January 8, 1976

Mr. Ben C. Rusche, Director 
Office of Nuclear Reactor 

Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Re: Indian Point 2 - Docket No. 50-247

Dear Mr. Rusche: 

This letter is in reference to the letter to you 
dated December 9, 1975 from Sarah Chasis and Ross Sandler 
as attorneys for the Hudson River Fishermen's Association, 
concerning my letter to you dated November 17, 1975.  

In its December 9 letter, HRFA's principal point 
appears to be that Con Edison will not suffer any "irreparable 
harm" if the Company is required to terminate operation of 
Indian Point 2 with once-through cooling on May 1, 1979. This 
is not only an irrelevant consideration under the terms of 
License No. DPR-26 but it is also a highly inaccurate statement.  

Paragraph 2.E(l) (b) of License No. DPR-26 specifi
cally provides that the May 1, .1979 date shall be postponed in 
the event that all regulatory approvals are'not obtained by 
December 1, 1975 if Con Edison has acted with due diligence.  
Con Edison is not required to show "irreparable harm" as a 
basis for the postponement. In ALAB-188 the Appeal Board 
stated the basis for this license condition: 

"Although the applicant must act with 
due diligence in carrying out its 
responsibilities . . . it is beyond 
dispute that the applicant cannot 
control the time required for 
regulatory actions. And, moreover, 
we are not endowed with the powers 
of clairvoyance which would enable 
us to know how those matters will
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be resolved or when. Thus, a funda

mental point which should be understood 

is that the reasonableness of the 

construction schedule has to be judged 

on its own merits and the necessary 

time provided .... In view of the 

uncertainties which surround the events 

over which the applicant has no control, 

tying the completion of constrtction 

now to some date certain in the future 

would not appear to-be correct." 

RAI-74-4 at 389.  

Con Edison has been proceeding in good faith and 

with due diligence with the cooling tower program as required 

by the terms of License No. DPR-26 and ALAB-188 even while 

pursuing its continuing ecological research efforts to deter

mine whether or not a closed-cycle cooling system is necessary.  

Con Edison has completed its studies of the environmental 

effects of cool'ing towers, has analyzed the available data 

and submitted a report on December 2, 1974 containing its 

recommendation for a natural-draft cooling tower system. It 

has also studied the engineering concepts of closed-cycle 

cooling systems and has completed substantial engineering 

and design-work.  

"Irreparable harm" would be incurred by Con Edison 

if it were to proceed any further with this program prior to 

completion of regulatory reviews. As noted in HR. A's letter, 

the next steps in the construction program are finalizing 
designs, obtaining bids for site preparation, incorporation 

of comments of agency reviews and awarding contracts for cool
ingqtowers. It is simply not possible to finalize designs, 

obtain bids for construction, etc., unless the basic closed

cycle cooling system has been identified and approved so that 

Con Edison knows what it is to design and construct. As the 
Appeal Board recognized, this work should not proceed in the 

absence" of regulatory approvals of, the closed-cycle cooling 
system proposed by Con Edison.  

To proceed otherwise would create a substantial 

risk tob the'Company and its ratepayers in making expenditures 

for construction of a system which may not be authorized by 

A

the cognizant agencies in accordance with the requirements of 
License No. DPR-26 and applicable laws and regulations. more
over, Con Edison cannot properly negotiate with suppliers when 
the suppliers are aware that there is a substantial probability 
that the project may be altered. Vendors incur substantial 
expenditures in reviewing detailed specifications and submittilig 
bids, and it Is not consistent with prudent procedure for a 
construction project of. this magnitude to request them to per
form such work when. there is a strong possibility that the 
basic design of the co6ling tower may change.  

HRFA's reference to Figure 4.2 of the Cooling Tower 
Report demonstrates a fundamental misunderstanding of that 
figure. Figure 4.2 shows Con Edison's alternative schedule 
for potential cooling tower system construction -following com
pletion of ecological studies. The regulatory review which 
is completed after commencement of the activities to which 
HRFA referred (Item 1438 on Figure 4.2) is regulatory review 
of the ecological studies, not regulatory review of the 
approval of the closed-cycle cooling system alternative. In 
Figure 4.2 the evaluation by regulatory agencies of the Cool
ing. Tower Report is scheduled, as it is in Figure 4.1, for 
completion by December 1, 1975 (Item 1936 on Figure 4.2).  

In its December 9 letter ERFA also states that per
mits from the Village of Buchanan and the State of New York 
are, not, required because of a decision of the New York State 
Supreme Court, Westchester county. It is elementary that a 
judicial decision is not final until all rights to appeal 
have been exhausted or have expired by lapse of time. As the 
authors of the December 9 letter well knew, the Buchanan 
Zoning Board's time to appeal this decision had not yet ex
pired when the December 9 letter was written. On January 2, 
1976, the attorneysforithe Buchanan Zoning Board filed a 
Notice of Appeal--to the Appellate Division of the Supreme 
Cturt. Further appeals are thereafter possible to higher 
courts. Con Edison should not be required to make expenditures 
and commence -negotiations with suppliers on the basis of a 
judicial,.declsion which Js not final.  

The last argument in the December 9 letter appears 

to be-that the NRC, if it agrees with Con Edison's position, 
is somehow bestowing a benefit on itself which it cannot do
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on the basis of its own failure to act. This is a strange 
argument because the rights involved are those of Con Edison, 
not those of the NRC Staff. Con Edison has no knowledge of 
the reasons for the NRC Staff's delay in this matter apart 
from the obvious need to comply with the requirements ofNEPA.  
In any event, the terms of the license make it clear that Con 
Edison is entitled to an extension of the May l, 1979 date if 
all regulatory approvals -- including that of the NRC -- are 
not received by December 1, 19757., 

For the reasons stated above, IFA's letter of 
December 9, 1975 should be disregarded. "Moreover, on the 
basis of the new target schedule established by Mr. Knighton 
in ;his telephone call of. December 12, 1975, the Final Environ
mental'Statement concerning Con Edison's December 2. 1974" 
application for approval of a preferred closed-cycle cooling 
system is now.'scheduled to be published on April 15, 1976.  
The Commission's regulations contemplate that no licensing 
action.will be taken less than 30 days after availability of 
the Final- Environmental Statement. Since the NRC may not issue 
a final order on Con Edison's,application prior to May 15, 1976, 
the reasonable date for terminating once-through cooling for 
Indian Point 2 must ncw be deemed to be further extended by an 
additional 12 'weeks to February 1; 1980. (An additional two 
weeks' winter lag is created because site preparation is shown 
as completed on November ,15 and it is not feasible to start 
major foundation work- in the two-week interval before December 1.) 
A revised schedule taking into account this.additional delay 
is attached.  

.Finally, Con Edison continues to urge'th e Staff to 

accelerate its review of Con Edison's June 4, 1975 application 
for, an: extension of the period of once-through cooling to 
May 1, 1981. For the reasons stated in my November 17, 1975 
letter, Con Edison' considers unduly distint the new April 30, 
1976 target date established b 'ths Staff for issuance of the 
FES concerning this application.  

S..Sincerely yours, 

William J. Cahill, ..  

Vice'President-,.  
Attachment

W2 
0 .  

2 ** 

> Q 

> 

I'2P



z UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGIONI11 

26 FEDERAL PLAZA 

NEW YORK. NEW YORK 1000 * pf 

A. 1 4 197 6 f, LB17 

Mr. Voss Moore 
Assistant Director for 

Environmental Projects 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 S 4 
Dear Mr. Moore: 

The Environmental Protection Agency has reviewed the draft environ
mental impact statement issued by the Nuclear Regulatory Commission on 
the Selection of the Preferred Closed Cycle Cooling System at Indian 
Point Unit No. 2 located in Westchester County, New York. Specific 
comments are attached.  

The EPA believes that the proposed replacement of the once-through 
cooling system with a closed-cycle cooling system will have benefits which 
far outweigh potential adverse impacts. The large volume flows required 
by-once-through cooling would be substantially reduced by a closed-cycle 
cooling system, and in turn, biotic effects due to entrainment, impinge
ment, thermal shock,.gas bubble disease, etc. would be proportionally 
reduced.  

The major environmental effects of cooling towers considered in the 
draft statement are deposition of salt, fogging and, icing conditions, and 
increased noise levels. We agree that none of these factors is likely 
to be of sufficient magnitude to cause rejection of any of the cooling 
tower alternatives.  

In light of our review and. in accordance with EPA procedare, we have 
designated this draft statement as category LD-2, indicating that EPA lacks 
objection to the project as proposed (LO),and 'has requested additional 
information in order to complete its evaluation (2).  

Thank you for the opportunity to review this impact statement., If 
you have any questions concerning our comments, please feel free to 
contact this office at (212) 264-8556.  

Sincerely yours,

Barbara M. Metzger 
- Chief 

Environmental Impacts Branch

SPECIFIC COMMENTS 

RADIOLOGICAL DOSE ESTIMATES 

The draft statement presents both the applicant's and the NRC's 
estimates of radioactive liquids released by Indian Point's Units 2 
and 3 with Unit 1 not in operation. Based on these estimates, the NRC 
has stated that such releases will be below the limits set in 10 CFR 
Part 20, "Standards for Protection Against Radiation." Radiological 
dose estimates for fish consumption and swimming have also been made 
by the NRC. The NRC has concluded that these doses are 'negligible 
in comparison with the background levels of radioactivity." Since 
the design base objectives of 10 CFR 50 (Appendix I) have been pro
mulgated for light water reactor operations, EPA suggests that all 
estimated doses resulting from such operations be compared to these 
limits.  

-NOISE IMPACTS 

EPA believes that noise impacts should not be of significant 
magnitude to cause rejection of any of the cooling tower alternatives.  
However, before a final determination can be made of the noise impact 
that closed-cycle cooling towers can have on the surrounding community 
the following information should be provided in the final statement: 

1. The discussion of ambient noise levels should include des crip
tions of the equipment and methodology used to perform the survey.  
Sampling sites should also be described and the distances to dominant 
noise sources indicated. Any sampling location influenced by construc
tion related noise should be clearly identified.  

2. The environmental statement compares the ambient acoustic 
environment to the limits established by the Buchanan zoning ordinance 
which is directed at limiting noise from point sources in industrial 
and commercial zones to residential zones. Since many of the sites 
surrounding Indian Point are identified in the draft statement to be 
in violation of this ordinance, the conditions under which the Buchanan 
zoning ordinance is applicable should be identified. Also since such 
ordinances are directed at controlling noise from point sources.  
relevant noise measurements should be made in the absence of non-point 
sources such as traffic.  

3. The methods used to estimate construction noise impacts should 
be included in the final statement. If it has been determined that 
noise from the construction site will have no significant impact, it 
would be appropriate to give a worst-case projection for the nearest 
noise sensitive location. Noise levels expected from blasting, and the 
duration of exposure to these noise levels should be discussed.
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4.: The draft statement gives a good description of the projected 
operational noise levels. However, a map which shows clearly the 
surrounding land uses would be helpful if included in the final state
ment.  

IMPACT ON BIRDS 

Tall structures, such as natural draft cooling towers, are potential 
obstructions to night-flying and migratory birds. The literature contains 
a number of Te~erences to bird mortalities from television towers and 
ceiloisete -rs, - and preliminary evaluations of hazards of cooling towers 
are underwey. 3 These evaluations indicate that cooling towers do not 
present as great a hazard to birds as do guy wires of television towers.  
However, more studies are needed to establish precise bird mortality 
rates at cooling towers. We believe that the final statement should 
discuss the potential for bird mortalities at Indian Point, and cor
relate migratory bird patterns and weather conditions to potential 
bird mortality-rates.  

ECONOMIC IMPACTS 

EPA believes that the following factors should be considered in the 
final statement in order to better define the economic impdct of alter
native closed-cycle cooling systems: 

1. Projected incremental plant and system costs should be deter
mined in mills per kilowatt-hour and compared to total plant and system 
generating costs. This comparison would allow the economic impact to 
Con Edison rate payers to be determined.  

2. The capital cost of gas turbines appears to be greatly overesti
mated. For example, NRC's final 'impact statement on Indian Point Unit 
No. 3, dated February 1975, estimates a cost of $215/Kw in 1981 dollars 
while this draft statement uses a 1979 cost of $315/Kw. The reason for 
this difference should be explained.  

3. The draft impact statement states that Con Edison anticipates 
that Unit 2 would not operate during the seven-month downtime period 
(5/l/79 - 12/1/79) required for the tie-in of closed-cycle cooling 
system. According to EPA sources, plant downtime for the cooling 
system tie-in should not exceed 2-3 months, including the 2 month 
refueling outage. The need for a seven-month downtime should be 
explained.

4. The draft statement includes property and gross revenue taxes 
in. its estimates of annual carrying charges. However, the Atomic Safety 
and Licensing Board, in its Initial Decision for Indian Point Unit 2, 
dated September g, 1g73, determined that taxes should not be used in 
determining carrying charges on capital, since such taxes represent 
transfers within the economy. This situation should be corrected and 
explained._ 

5. Annual average and peak unit deratings are based upon the unit's present capacity of 873 MWe net, whereas cooling tower design parameters 
are based on a future capacity uprating to 1033 MWe net (using a once
through cooling system). We recoimmend that all pertinent cooling system parameters be based on the same capacity.
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FEDERAL POWER COMMISSION 
WASHINGTON, D.C.. 20426

Mr. George W. Knighton

z 2 \976

Mr. George W. Knighton / 4 UIIH 
Chief Ell 

Environmental Projects Branch No. i*0 I 
Division of Site Safety and . u.s *,,,,.  

Environmental Analysis \. ,, 

Nuclear Regulatory Commission 
Washington, D. C. 20555 .  

Dear Mr. Knighton: 

This is in response to your letter dated February 23, 1976, 
requesting comments on the NRC Draft Environmental Statement (DES) 
related to the proposed issuance of a construction permit to the 
Consolidated Edison Company of New York (Con Ed) for the construction 
of a natural draft cooling tower for its Indian Point Unit No. 2 
(Docket No. 50-247), located at Indian Point, Village of Buchanan, 
Westchester County, New York State.  

The operating license for Indian Point No. 2 required termination 
of once-through cooling by May 1, 1979; thereafter the unit was to 
be operated only in conjunction with a closed-cycle cooling system.  
Amendment No. 6 to the license permits the May 1, 1979, date to be 
delayed. It is currently expected that conversion to closed-cycle 
cooling.will occur at a later date than originally specified.  

These comments by the Federal Power Commission's Bureau of Power 
staff are made in compliance with the Guidelines of the Council on 
Environmental Quality, under the National Environmental Policy Act 
and are directed to the effect of shutting down Indian Point No. 2 
for completion of the closed-cycle 'cooling facilities. In preparing 
these comments the staff has considered the Draft Environmental 
Statement, related reports made in accordance with the Commission's 
Statement of Policy on Reliability and Adequacy of Electric Service 
(Docket No. R-362), and other information available to the staff.  

According to the DES, the-closed-cycle cooling systems proposed 
by Con Ed is a natural draft cooling tower, which is expected to 
have the following effects:

a) the generating capability of Indian Point No. 2 would be 
reduced by 25 megawatts from the unit's 873 megawatt 
design electrical rating, under normal ambient temperature 
conditions.  

b) Indian Point No. 2 capability would be reduced by 63 
megawatts, from the 873 megawatts rating, under summer 
conditionsof high ambient temperature.  

c) Indian Point No. 2 will be taken out of service for seven 
months to connect the cooling tower facilities to the unit's 
cooling system.  

Staff believes that the seven-month outage, if it encompassed 
the summer peak load period of Con Ed, could have an undesirable 
effect on the bulk power supply system of Con Ed and the New York 
Power Pool (of which Con Ed is a member). The reliability of the 
Pool is affected by the reliability of each member. The Con Ed 
system is the largest in the Pool and has a significant effect on 
Pool reliability.  

The NYPP criterion for reliability specifies that each member 
is to maintain an installed capacity reserve margin of 18 percent 
above peak load. Diversity between summer-peaking and winter
peakingmember systems in the Pool will then result in an overall 
Pool reserve margin Sf-about 20 percent. As shown by Table 1, 
Con Ed's reserve margin with Indian Point No. 2 unavailable would 
be less than the 18 percent level in 1980 and 1981 if its annual 
load growth is as projected in the DES. If the annual rate of load 
growth is only one percent greater than projected by the DES, the 
reserve margin would be significantly less than 18 percent in each 
of the years 1979 through 1984. Table 2 shows that with Indian 
Point No. 2 unavailable, the Pool reserve will be above the 20 
percent minimum if Pool load growth is as projected in the DES.  
However, if Pool annual load growth is one percent greater than 
projected, the Pool reserve margin without Indian Point No. 2 would 
be less than the 20 percent level in 1980 and 1981.  

The reserves of Tables I and 2, with Indian Point No. 2 
unavailable, include the capacity of Indian Point No. 1. The DES 
projects IP-l as returning to service in 1978 at a capability of 
257 megawatts. However,' the Nuclear Regulatory Commissiora (NRC)
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Table 1

Mr. George W. Knighton

publication "Operating Units Status Report" for February 1976 
(NUREG 0020-2) states that no decision has been made on the future 
operation of IP-I. Therefore it is appropriate to consider the 
New York Power Pool reserves shown in Table 2 under the heading 

"Indian Point No. I and No. 2 Unavailable." These reserves indicate 
that the Pool margin would be sufficient if the load growth postulated 
by the DES actually obtains, but would be insufficient in 1980 and 
1981 if the load growth were one percent greater annually.  

In view of the foregoing considerations, we think it would be 
prudent to consider taking Indian Point No. 2 out of service in 
the summers of 1980, 1981, or 1982 only if Con Ed makes arrangements 
with the Pool for delivery of firm capacity sufficient to meet its 

load and reserve obligations. Alternatively we believe Con Ed 
should seek to purchase capacity elsewhere or install peaking 
capacity units.  

Another alternative would be to perform-the necessary work 

during the period October through April. Tables 3 and 4 show .that 

the winter peak demand for Con Ed and for the New York Power Pool 

is projected to -be significantly less than the summer demand. The 
reserve margin would then be higher in winter than in summer and 

the stated reliability criteria would not be compromised.  

Very truly yours, 

Chief, Bureau of Power 

Attachments

CONSOLIDATED EDISON COMPANY 

PROJECTED SUM?!ER PEAK LOAD GROWTH 
1979 - 1984

Capacity Available
1 / 

(m4)" 

Estimated Peak Loadi
/ 

(MW) 

Reserve (%) 

Peak Load 1% Higher!/ than 

Reserve (%)

1979 

12696 

9700 

30.9 

estimated (11N) 10156 

25.0

Indian Point No. 2 Unavailable: 

Reserve with estimated peak load
2 / 

(%) 

Reserve with %2
/
higher peak load (7)

21.9 

16.4

1980 

12651 

10075 

25.6 

10631 

19.0

1981 

13126 

10450 

25.6 

11110 

18.1

16.9 17.3 

-10.7 10.2

1982 

13752 

10825 

27.0 

.11593 

18.6

1983 

14821 

11175 

32.6 

12055 

22.9

1984 

14704 

11650 

27.3 

12646 

16.3

I/ installed capaiity including Indian Point Units Nc. I, No. 2 and.No. 3 plus net of 

external purchases and sales, as reported in Draft Environmental Statement p. 6-7.  

2/ Draft Environmental Statement p. 6-7.  

3/ Load growth 1% higher than expected, beginning in 1975, with 1974 as the base.

a

19.0 24.8 18.7 

11.1 15.7 9.4
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NEW 
PROJECTED SU 

Capacity available!
1 

Estimated Peak Load
2 / 

(IMf) 

Reserve (%) 

Peak Load 1% higher!
/ - 

than estimated (MW) 

Reserve () 

Indian Point No. 2 Unavailable: 

Reserve with estimated peak load
2 / 

(7) 

Reserve with 1% higher!
/ 

peak load (7) 

Indian Point No. I and No. 2 Unavailable: 

Reserve with estimated peak load!
/ 

(7.) 

Reserve with 1% hgiher
2 /

peak load (%)

YORK POWER POOL 
UhI.eR PEAK LOAD GROWTH 

1979 - 1984 

1979 1980 1981 

33171 33396 35932 

25300 26360 27540 

31.1 26.7 30.5 

26460 27782 29237 

25.4 20.2 22.8

CONSOLIDATED EDISON COMPANY 
PEAK DEMAND 

(reported for 1965-1974; projected for 1975-1984)*

1982 

38182 

28720 

32.9 

30704 

24.3

1983 

40506 

29980 

35.1 

32264 

25.5

1984 

42841 

31160 

37.5 

33755 

26.9

27.7 23.3 27.3 29.9 32.2 34.7 

22.1 17.1 19.9 21.5 22.8 24.3 

26.6 22.4 26.4 29.0 31.3 33.9 

21.1 16.1 19.0, 20.7 22.0 23.6

Following 
Summner Winter

Summer Ratio 
Less . Winter

Year (mI) () ("v) (M) 

1965 5710 4859 851 85.1 
1966 6154 5120 1034 83.2 
1967 6147 5313 "834 86.4 
1968 6960 5441 1519 78.2 
1969 7266 5789 1477 79.7 
1970 7041 5369 1172 83,4 
1971 7719 5988 1731 77.6 
1972 78.72 6104 1768 77.5 
1973 8220 5898 2322 71.8 
1974 7973 5898 2075 73.9 
1975 8600 6050 2550 70.3 
1976 8800 6200 2600 70.4 
1977 9100 6375 2725 70.1 
1978 9400 6575 2825 69.9 
1979 9700 6800 2900 70.1 
1980 9625 6625 3000 68.7 
1981 9950 6850 3100 68.8 
1982 10250 6900 3350 67.3 
1983 10425 7125 3300 68.3 
1984 10750 7350 ILM 410 A

1/ Installed Capacity including Indian Point Units No. 1, No. 2 and No. 3 plus net of 

external purchases and sales, as reported in Draft Environmental Statement p. 6-9.  

2/ Draft Environmental Statement p. 6-9.  

3/ Load growth 17. higher than expected beginning in 1975, with 1974 as the base.
*Data from 1975 Report of the member corporations of the Wew York Power 

Pool and the 7moire State Electric Energy Research Corp. pursuant 
to Article VIII, Section 149-b of the N.Y. Public Service Law, Vol. 2 
App. D.



NEW YORK POWER POOL 
COINCIDENT PEAK DEMAND 

(reported for 1965-1974; projected for 1975-1984)* 

S ummer Ratio 
Following Less Winter 

Summer. Winter Winter Summer 

Year (w) (Wl) (mu) (M)

1965 12679 
1966 13609 
1967 14119 
1968 15A99 
1969 16716 
1970 17037 
1971 18146 
1972 18943 
1973 20408 
1974 19589 
1975 21100 
1976 22180 
1977 23250 
1978 24230 
1979 25300 
1980 26360 
1981 27540 
1982 28720 
1983 29980 
1984 31160

12962 
13937 
14462 
15211 
16028 
16675 

16774 
17709 
17313 
17429 

19130 
20090 
21020 
21910 
22930 
24130 
25240 
26360 

27800 
29000

102.2 
102.4 
102.4 
98.1 

95.9 
97.9 
92.4 
93.5 
84.8 
88.9

*Data from 1975 Report of the memblr corporations of the New York Power 
Pool and the Empire State Electric Energy Research Corp. pursuant 
to Article VIII, Section 149-b of the N.Y. Public Service Law, Vol. 2 

App. D.  
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REGION It 
26 F.d.,.l Pla.  

N.. York, Nw York 10007

George W.  
Environmen 
Division I 

REvirn 
U. S. Nuc: 
Washingto 

Dear Mr.  

Subject:

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

NEW YORK AREA OFFICE 
666 FIFTH AVENUE 

NEW YORK, NEW YORK 10019

APR 2 2 1976

r.._.

2 REPLY REFER TO, 2,1S

Knighton, Cer f- j. 7 
ntal Projects Branch No. 1 f " 

t
't PA 

of Site Safety and 
imental Analysis 
lear Regulatory Commission 

D, . C. 20555 

Knighton:uatnomA 

Draft EIS
Proposed Action: US NRC Closed Cycle Cooling Syste />,_..-.' 
Indian Point Nuclear Generating Unit No. 2, Village o.  
Buchanan, Westchester Co., N. Y.

Is it possible to reclaim the waste heat for some useful local purpose? 

Can a cooling system be devised that shares the impact of disposing of 
waste heat on both the river and the land-atmosphere? 

Thank you for the opportunity to review the statement.  

Sincerely, 

0s Monticciolo 

re tor 
Nw York Area Office

We have reviewed subject statement and we have the following comments on the 
environmental impact of the proposed action.  

A critical issue is the increasing massiveness of the power complex at Indian 
Point. The number of reactors has increased overhe years to three and waste 
heat will now be disposed of entirely on the land and atmosphere. The impact 
of Indian Point will therefore be felt directly as a daily experience and will 
cut across the major constituents and qualities of this part of theHudson 
River valley.  

For example, the City of Peekskill, which has spent much time, money and 
effort on its planning and development, must now contend with an unexpected 
and detrimental influence. The classical river community of Verplanck is in 
the direct path of much of the worst air-borne effects of the proposed tower.  
The height of the tower will almost reach the height of Dunderberg Mountain 
across the river, overwhelming all other man-made features in the area.  

The final statement should address the followingissues: 

Since at least two on-site cooling systems and possibly three will be 
required, has the cumulative impact of the systems been assessed? 

Are there any particular requirements critical to the siting of three 
cooling systems that should be considered at this time in the siting of 
the first tower? 

Has the' shadow effect cast by the sun been determined, particularly for 
the cumulative impact of a possible set of three towers including their 
plumes? 

- ,.218



.f~:& United States Department of the Inte 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

PEP ER-76/177 APR 26 1976 

Dear Mr. Knighton: 44\ 

Thankyou for your letter of-February 23, 1976, requesting 
our comments on the draft environmental statement on the 
Selection of the Preferred Closed Cycle Cooling System at 
Indian Point Unit No. 2, Westchester COunty, New York.  

Our comments are submitted according to the format of the 
statement or by subject.  

'Selection of Cooling Tower Design 
An excellent review has been made of the relative merits 
of different cooling tower designs by the NRC staff which 
leads to the general conclusion that any of the systems.  
could achieve the cooling function satisfactorily but with 
different costs, design requirements, and aesthetic impapts.  
Although the NRC staff has concurred in the applicant's 
selection of the NDCT as the preferred cooling tower 
design, the draft statement appears to lack a clear cut 
summary of reasons why the NDCT is the design of prefer
ence for the NRC staff as well as the applicant. The 
section on Evaluation of Program Activities, page 7-1, 
could appropriately be expanded in the final statement to 
summarize the reasons why the NDCT is preferred.  

On page 3-14, the NRC staff notes that smaller sizes of 
natural draft towers could be possible for the site.  
This possibility is not evaluated further in the state
ment but would seem to merit further consideration if the 
visual impacts could be lessened through this means.  

The NRC has made a commendable effort to project the 
future viewscape with the cooling towers in operation, 
through photographic exhibits. Although the draft state
ment indicates that local viewpoints have been sol'icited, 
we believe the review process will be enhanced if all 
local parties having a prime concern in the aesthetic

CONSERVE 
AMERICA'S 
ENERGYY 
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impact of the cooling towers have had the benefit of these 
projected viewsecapes. It would seem apprppriate for the 
final statement to indicate to what extent these view
scapes have been made available for local comment.  

Coolin$ Tower Impacts on Parks, Recreation Areas, and 
Historic Sites 
Since various recreation facilities, parks, and historic 
sites are located within fifteen miles of the cooling towers, 
the impacts could best be discussed by proceeding radially 
outward from the cooling towers and identifying each park, 
recreation area, or, historic site with an evaluation of 
visual impacts in each case. This would provide a better 
appraisal of the aesthetic impact of the cooling towers 
on recreational areas and historic sites than is now 
evident from the draft statement.  

Parks at Plant Site 
Page 5-39 mentions plans for a natural park area at the 
plant site and notes that the cooling towers will impact 
on the 80 acres designated for this purpose. If these 
plans had been discussed in another environmental state
ment, this should be referenced. Otherwise, the proposed 
park should be discussed in more depth, describing the 
facilities to be offered (parking, restrooms, picnicking), 
who could use it, and when it would be opened.  

Cultural Resources 
No mention is made in the draft statement to indicate that 
cultural resources at the construction site have been considered. The final statement on Indian Point Unit No. 3 
indicated that contact had been established with the State 
Historic Preservation Officer and the National Advisory 
Council on Historic Preservation. The final statement 
for the closed cycle cooling system on Unit No. 2 should 
indicate what measures were taken as a result of these 
contacts and whether the previous arrangements adequately 
cover cultural resources in the cooling tower area for 
Unit No. 2.  

To assure that the archeological potential in the area 
to be excavated is properly appraised, we recommend con
tact with the State Archeologist, Dr. Robert Funk, 
New York State Museum and Science Service, Albany, New 
York 12224.

42v7
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Disposal of Excavated Materials 
Construction of the proposed cooling system would require 

excavation of approximately 700,00 cubic yards 
of rock 

and unconsolidated material (page 3-4, paragraph 3.3).  

The only information on disposal of the 
excavated material 

is the statement that "the beach of Lent's Cove could also 

be used for delivery and disposal of material" 
(page 3-9, 

paragraph 1). However, no information is provided on the 

ultimate disposal site proposed for the excavated 
material, 

or on related environmental impacts. The present use of 

the beach at Lent's Cove is not discussed. 
The final 

statement should adequately address these matters., 

Ground Water 
Locations of the wells (page 5-68) should be shown on one 

of the maps, and typical magnitudes of rates 
of infiltra

tion in areas of ground-water use should be 
provided. An 

indication of relations between the rate of water-table 

change and precipitation or other evidence of 
infiltration 

potential is needed for full impact evaluation.  

Fish and Wildlife 
Although we generally support the conclusions and 

recommendations contained in the environmental documenta

tion, we are concerned that the differences 
in evaluation 

made by the NRC staff and the applicant could 
cause 

delays in the licensing process and interfere with the 

established schedule which requires termination 
of once

through cooling by 1979. The welfare of the fishery 

resources of the Hudson River should not be jeopardized 

by any delays which could be avoided. The final state

ment should give assurance that this schedule 
will be 

maintained.  

S ecific comments according to section and page 
are as 

follow's: 

Section 3.4.3, page 3-10: Asbestos fibers have been 

found to be carcinogenic to fish and humans. 
In view of 

recent adjudicatory hearings which have highlighted 
the 

potential hazards of Hudson River polychlorinated 

biphenyls (PCB's) to human health, -we recommend that NRC 

require the use of wooden or plastic components (rather 

than asbestos-cement) in cooling towers at Indian 
Point.

S

Section 3.5.1, page 3-13: We support the staff's 
recommendation that the applicant use amertap balls, 

rather than chlorine, to clean the tubes in the condenser.  
This would greatly reduce the adverse effects of residual 

chlorine discharges on Hudson River biota, especially egg, 

larval, and juvenile fishes.  

Section 5.1.3.3, pages 5-8 to 5-27: We commend the staff 

on its application of the ORFAD drift model to the Indian 
Point Unit No. 2 situation. The staff's modified ORFAD 
model represents a substantial improvement over the 

applicant's model. However, the credibility of staff con

clusions is limited by the availability of only one year 
of on-site meteorological data. The staff should make 
additional model runs using more recent data, as they 

become available. These should include observations of 

on-site fog ad cloud cover. Additional runs will enable 
the staff to better define the variability of local 
meteorological conditions and refine its predictions 
concerning salt deposition and botanical damage.  

Figures 5-4 and 5-19 should be improved in the final 
statement for the following reasons: 

1. It is unclear what scale (units) was used to 
denote radial distances from the cooling towers.  

2. It is very difficult to read and properly inter
pret the estimated rates (salt deposition, fog, 
ice) in the immediate vicinity of the cooling 
towers.  

3. The use of the index from one to five to indicate 
decreasing rates (salt deposition, fog, ice) is 

potentially confusing. Index values should 

increase as the estimated rates increase.  

Section 5.5.2, pages 5-28 to 5-38: The staff has pointed 
out that the applicant's experimentally determined 
threshold for salt deposition (on hemlock, dogwood, and 

ash) may be in serious error (i.e., too low) for at least 
two reasons: 

1. The possibility that trees in experimental chambers 
may have been affected by two pathways--gravita
tional deposition on leaf surfaces and entry of 
salt particles into stomata.



2. The importance of dose rates as opposed to total 
dose has not been conclusively demonstrated to 
be the critical factor causing damage.  

In view of these potential errors and the importance of 
establishing accurate values for damage thresholds, and 
the dependency of overall environmental impact assessment 
on these thresholds, we recommend that NRC require the 
applicant to conduct more extensive and technically sound 
experiments designed to resolve the potential errors 
mentioned above. Unless these problems are resolved, 
there will continue to be a difference of opinion as to 
whether the botanical impacts are of primary concern or 

- whether the aesthetic impacts are more important.  

* We hope these -comments are helpful to you.  

Sincerely yours, 

Deputy Assistant Secretary of the Interior 

Mr. George W. Knighton,.Chief 
Environmental Projects Branch No.-1 
Division of Site Safety and 

Environmental Analysis 
Nuclear Regulatory Commission 
Washington, D. C. 20555 
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UNITED STATES DEPARTMENT OF COMMERCE 
The Assistant Secretary for Science and Technology 
Washington, D.C. 20230 

April 8, 1976 

Mr. George W. Knighton L . , % -
Chief 44,? 19 
Environmental Projects Branch No. 1 . , -' 
Division of Site Safety and -.

Environmental Analysis "
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Knighton: 

This is in reference to your draft environmental impact 
statement entitled, "Selection of the Preferred Closed 
Cycle Cooling System at Indian Point Unit No. 2/Docket 

No. 50-247." The enclosed comments from the.Nat-onal 
Oceanic and Atmospheric.Administration, National Marine 
Fisheries Service and Environmental Data Service are 
forwarded for your consideration. .  

Thank you for giving us an opportunity to provide these 
comments, which we hope will be of assistance to.you.  
We would appreciate receiVing ten (10) copies of 'the 
final statement. .

Sincerely, .  

Deputy AssistantSecretary .  

for Environmental Affairs 

Enclosures - Memo from: NOAA,' Environmental DataService 
(3-3-76) 
NOAA, National Marine Fisheries Service 
(3-16 76) 

e0'
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U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
ENVIRONMENTAL DATA SERVICE 
Washington, D.C. 20235

March 3, 1976 Dx6l/DLEC

TO: William Aron 
Director, Office of Ecology and Environmental Conservation, EE 

FROM: Douglas LeComteC 2K; L -
Special Projects' 

SUBJECT: EDS Review of DEIS 7602.60 (Indian Point Unit No. 2, Preferred 
Closed Cycle Cooling System) 

The EDS has reviewed the subject DEIS and offers the following comments: 

Evaluation of the meteorological impact of cooling tower 
plumes would be aided by the inclusion of data on inversion 
frequencies at the site. The present onsite meteorological 
program includes measurements of the temperature difference 
between the 400-ft. and 33-ft. levels. The frequency and 
intensity of temperature inversions can be computed from 
these measurements and, since such inversions would have 
an important influence on plume spread, it would be helpful 
if such data were included.
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j U.S. DEPARTMEINT OF COMMERCE 
Natio-AI Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Northeast Region 
Federal Building, 14 Elm Street o 
Gloucester, Massachusetts 01930 MAR 3 1976 

DATE : March 16, 1976 

TO : Director, Office of Ecology and Environmental Conservation, EE 
I -.t.. t. '3 MAR 2 9 1976 

TIIRU Associate Director for Resource anagement, F3 

'FROM :William G. Gordonl ~/ tonp 
Regional Director, FNE I 

SUBJECT: Draft Environmental Impact Statement-Indian Point Unit No. 2, 
Preferred Closed Cycle Cooling System--NRC--DEIS #7602.60 

The National Marine Fisheries Service was consulted during the planning 
stages of the proposed project or during development of the DEIS.  
Resources for which NMFS bears a responsibility and alternatives to 
reduce adverse impacts on these resources have been addressed to our 
satisfaction in the DEIS. Therefore, we have no comments.  

Background Information 

The National Marine Fisheries Service has been involved for years with 
the issues regarding impacts on fisheries of the Hudson River due to 
the operation of power generating facilities. We support the concept 
of closed-cycle cooling systems in general for the major new installa
tions along the Hudson and for Indian Point Units 2 and 3, specifically.  
While cooling towers may affect climatic conditions locally and, to some 
degree, vegetation as a result of salt drift, we are certain the concept, 
* which has been proven to be economically and technically feasible, repre
sents the most effective means available to protect the living aquatic 
resourqcps.  
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UNITED STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

Washington, D. C. 2025-7-.  

Mr. George W. Knighton, Chief - .  
Environmental Projects Branch No. 1 ' .  
Division of Site Safety and Environmental ' 
Analysis 

U. S. Nuclear Regulatory Commission 
LWashington, D. C. 20555 "t

V 9A

.UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE.  
700 East Water Street, Syracuse, New York 13210

8420 

0
Dear Mr. Knighton: 

We have reviewed the Draft Environmental Statement for 
Selection of the Preferred Closed Cycle Cooling System 
at Indian Point Unit No. 2.  

The analysis of cooling tower drift and salt deposition 
was comprehensive and dealt with vegetation effects 
thoroughly. However, it was not clear what steps 
Consolidated Edision would take if botanical injury 
occurred from salt accumulation. Gradual replacement 
of intolerant plants injured by salt by tolerant 
plants would reduce total damage in the long term.  

From the standpoint of minimizing damage to trees, the 
natural draft cooling tower appears to be preferable 
to mechanical draft cooking towers, because effluent 
is chiefly in the form of low-salt water vapor; the 
models of salt deposition show lower ground concentration 
in the vicinity of the plant.  

The statement :described extensive excavation; road 
building, and other construction. Mitigation of erosion 
by revegetation of the soil surfaces exposed by these 
activities should also be described in the final statement.  

We appreciate the opportunity to review and conmenti on 
this environmental statement.  

Sincerely, 

Ii. MAX PETERSON 
Deputy Chief 

37o/

Mr. George W. Knighton 
Chief, Environmental Projects Branch No.  
Division of Site Safety and 

Environmental Analysis 
U. S. Nuclear Regulator Commission 
Washington, D. C. 20555 

Dear Mr. Knighton:

A-\ll SO-2IOy

The Draft Environmental Impact Statement for 'Selection of the Pre
ferred Closed Cycle Cooling System at Indian Point Unit No. 2, " in 
Westchester County, N.Y., prepared by NRC, dated February 1976, 
addressed to Dr. Maxwell, was referred to SCS for review and com
ments.  

We submit the following comments: 

(1) Page 3-9, first sentence 

This statement discusses disposal of excavated materials. We 
suggest that topsoil material not be disposed of. The statement 
would be improved by stating topsoil would be salvaged, protected 
and re-used.  

(2) Page 5-28 - Paragraph 5. 2. 2. 1 Botanical Effects of Drift and others 

This paragraph and others that follow discusses botanical effects of 
various drifts.  

The paragraph, as written, does not directly address effects of 
drift on grasses and legumes (which can and do serve erosion con
trol purposes). A statement on the impact of various kinds of drift 
on grasses and legumes would improve the statement.  

We appreciate the opportunity to review and comment on this proposal.  

Sincerely yours,

Robert L. Hilliard

3878

State Conservationist 

cc: R. M. Davis, Administrator, SCS, Washington, D. C.  
Dr. Fowden G. Maxwell, Coordinator, USDA, Washington, D.C.  
Council on Environmental Quality, Washington, D. C. (5 copies)



DEPARTMENT OF TRANSPORTATION M A 

UNITED STATES COAST GUARD U.S. oOASTGoUR(G-WS/73) 
WASHINGTON .C 2D5 0 
PN-00(202) 426-2262 

5O- a 7x 
Mr. George W. Knighton, Chief /.Y 
Environmental Projects Branch No. 1 
Nuclear Regulatory Commission- '7 ? -_ 

Washington, D. C. 20555 % N 

Dear Mr. Knighton: 

This is in response to your letter of 23 February 1976 addressed to 
Mrs. Judith T. Conner concerning a draft environmental statement 
for the selection of a Closed Cycle Cooling System for the Indian Point 
Nuclear Generating Unit No. 2, Westchester County, New York.  

The concerned operating administrations and staff of the Department 
of Transportation have reviewed the material submitted. We have no 
comments to offer nor do we have any objection to this project.  

The opportunity to review this draft statement is appreciated.  

Sincerely, 

.3 / 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, 0. C. 20565 

Docket No. 50-247 MAY 19 1976 

Note to Docket-File: 

COMMENT ON INDIAN POINT UNIT NO. 2 DES ON PREFERRED CLOSED CYCLE 
COOLING SYSTEM SELECTION 

Mr. Frank Leone of ERDA telephoned several cormments on April 4, 1976.  
The coimments were mainly editorial and are incorporated into Section 1.5 
of the FES.  

Robert R. 'Geckler, Project Manager 
..Environmental Projects Branch No. I 
Division of Site Safety 
*and Environmental Analysis



New York State Department of Environmental Conservatio 
50 Wolf Road, Albany, New York 12233

on A 

Ogden Reid, 
Commissioner,

April 19, 1976

U.S. Nuclear Regulatory Conmission I " 
Washington, D. C. 1 
20553 

Attention: Director, Division of Site Safety \ '-* 
and Environmental Analysis 

Dear Sir: 

The State of New York has completed its review of the U. S. Nuclear Regulatory 
Conmission "Draft Environmental Statement For Selection of the Preferred Closed 
Cycle Cooling System at Indian Point Unit No. 2", issued in February 1976. In 
preparing the enclosed comments, we have taken into consideration the views of 
interested State Agencies including those represented on the N.Y.S. Atomic Energy 
Council.  

The closed cycle cooling systems considered in the draft environmental statement 
were analyzed for an 873 N11We nuclear plant with its corresponding thermal discharge.  
This is the present licensed level of operation for Unit 2. However, by May 1980 
Con Edison plans to utilize the entire capacity of Unit 2, namely 1033 MlWe. The 
draft statement should, therefore, have been based on comparison of closed cycle 
cooling systems capable of dissipating the heat from a 1033 fVe plant, not a 
873 Mh1e plant; otherwise additional cooling capability must be installeT s Unit 2 
is uprated. Considering the fact that Unit 2 will achieve its total electrical 
output of 1033 M¢e within one year after a closed cycle cooling system commences 
operation in 1979, it is felt that the environmental statement should assess the 
preferred closed cycle cooling system for operation at the 1033 Me level. We 
strcngly urge this be done in the final EIS.  

Thank you for providing the State the opportunity to comment on this environmental 
statmfent..  

Sincerely yours, 

Theodore L. Hullar, Ph.D.  
Deputy Commissioner for 
Programs and Research 

cc: Members, N.Y.S. Atomic 
Energy Council 

C. Simian

STATE OF NEV YORK 

Comments on the 

U.S. NUCLEAR REGULATORY COMffISSION 

"DRAFT ENVIRONNENTAL STATEMENT 

FOR SELECTION OF TH1E PREFERRED CLOSED CYCLE COOLING SYST0I 

AT INDIAN POINT UNIT NO. 2" (NUPEG-0038) 

DOCKET NO. 50-247 

PUBLISHED: FEBRUARY 1976

APRIL 15, 1976

4080
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1. General Comment 

The draft statement should discuss the ultimate disposition of the various 

CCC systems considered. Decommissioning costs and environmental problems of 

decommissioning should be presented for each CCC system considered.  

2. General Comment 

The draft statement should contain a discussion of the seismology and 

geology of the site. It should also present the maximum. seismic event the pre

ferred CCC systems are capable of sustaining and reference the amendments to the 

Staff Safety Evaluation Reports which have addressed this issue. If the Safety 

Evaluation has not been amended to assess safety considerations relative to the 

preferred CCC systems, then an assessment should be provided in the draft 

statement, since these considerations should he factored into the cost-benefit 

analysis for selecting the preferred CCC system.  

3. General Comment 

The draft environmental statement should present an assessment of the 

potential for interference by a NDCT with the migrator/ patterns of any birds 

such as water fowls, raptors, etc.  

4. General Comment 

The construction period for the addition of a cooling tower is somewhat 

over two years; the "cut in" period is stated to be seven consecutive months.  

In view of the usual two month refueling period each year, the installation of 

towers would result in at least a five month loss of plant output in a single 

year. If a portion of the "cut in" construction could be performed during an 

earlier refueling period, the plant outage associated with tower construction 

would he reduced. It is recommended that this option be explored.

S. General Comment 

It is agreed that the conclusion on page 2-1 is correct that operation 

of cooling towers in the open cycle or "helper" mode would not assist in 

meeting the problems of concern in the Hudson River. To the degree that the 

operation of Indian Point #2 constitutes a hazard to the maintenance of the 

indigenous fish populations of the Hudson River and of areas dependent on the 

Hudson River as a nursery area, the major problem appears to be the quantity 

of water withdrawn and the resulting ichthyoplankton efntrainment losses. Since 

the "helper" mode does not reduce water withdrawal it would not help in this 

regard and there would be no value in providing a system for such application.  

6. General Comment 

NRC staff's evaluation of visual impact resulting from the various CCC's 

alternatives is limited to a comparative analysis of the relative mass of the 

proposed structure(s) and related plume(s). However, the third paragraph on 

page 6-39 makes reference to an overall visual impact study prepared for the 

NRC by Jones and Jones, November 1975. The inclusion of this report in the 

final EIS would be desirable and may provide the answers to the following: 

a. With consideration for scale, color, texture, and form, the draft 

statement should discuss the visual compatibility of the various 

types of CCCS, considered in the draft EIS with: 

The existing power block 

Other nearby man-made structural forms or complexes 

Recreational uses within the visual and physical impact zones 
of the towers 

Regional landforms, consi.dering the inherent visual 

quality of the lower Hudson Valley and its environs 

in the vicinity of the Indian Point facility.

a
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6. General Comment (cont.) 

b. The environmental statement should provide a comparative analysis 

for each type of structure with consideration for site restoration 

and alternate uses when the generating facility i's *ultimately de

commissioned.  

7. General Comment 

The statement should have further addressed the construction activity and 

associated acoustical impact, especially in the vicinity of the, designated,_ 

transportation-routes for the delivery and removal of material.  

8. General Comment 

Section 3.3, page 9 states that Unit No. 1 wharf, as well as the beach at 

Lent's Cove, could be used for the delivery of ccs truction materials and removal 

of excavated material. The statement should have addressed this alternative, 

because it could significantly affect the acoustical impact from construction 

related transportation activity.

9. General Comment 

The thermal plume from once-through cooling of Units 1 and 2 is not expected 

to exceed New York State Thermal Criteria for estuaries. With once-through 

cooling added to Units 1 and 2, Unit 3 probably would exceed the criteria under 

certain conditions. The environmental problem at Indian Point- has. historically 

been stated as impingement and entrainment and the heat rejection rate -or the 

cooling efficiency in terms of BTU designed into the towers is not the prime 

environmental consideration. The important operating characteristic is the 

amount of water the towers will use, coupled with other possible savings in service 

water usage, and a consideration as to whether Unit 1 should be allowed to operate 

with a once-through system.

- 4 -

9. General Comment (cont.) 

If Unit 1 continues to operate with once through cooling at roughly' 300,000 

gallons per minute, it is of little consequence, to consider an additional 10% or 

30,000 gpm which could be saved ifthe house service water were also required 

to utilize on-site recirculating cooling technology. However, if Unit 1 

never operates again or-is required to go to closed-cycle cooling, then the 

service water system would represent 50% of the water use associated with the 

closed-cycle cooling for the main condenser system (30,000 gpm, 15,000 gpm for 

blowdown and 15,000 gpm for evaporation). It appears that for safety and 

reliability factors, the house service cooling system would have to be separate 

from the main system to provide independent operation during shutdown procedures.  

10. General Comment 

The discussion of emissions from the alternative facilities does not address 

the contributions which cooling tower drift will make to settleable and sus

pended particulate levels in the air around the plant and whether these 

contributions will result in violations of applicable New York State ambient 

air quality standards. This issue must be addressed explicitly.  

ii. General Comment 

From an-air quality viewpoint, it is felt that NRC and Con Edison correctly 

concluded that a natural draft cooling tower is the most environmentally 

preferable form of wet-cooling tower. Further, the calculated impact of natural 

draft cooling towers on settleable particulate concentrations at Indian Point 

meets an increment deemed acceptable. Mechanical draft towers would not.  

a. The maximum drift deposition predicted for natural draft cooling towers, 

given in Table 5-1, meets the allowable increment of 0.1 mg/sq. cm./month, 

which is considered acceptable towards meeting settleable particulate 

standards, and does not give contravention of the standard of 0.3 mg./sq'.  

cm./month.  

b B
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11. General Comment (cont.) 

b. The maximum drift deposition for circular mechanical draft cooling 

towers, given in Table 5-7, does -ot meet the increment referenced above.  

12. General Comment 

The expected impact of the cooling tower plume on increased cloudiness, 

precipitation, fog and icing is small.  

13. General Comment 

The models used-by NRC and Con Edison in predicting plume impact are 

representative of current state-of-the-art and are valid.  

14. Genral Comment 

NRC did not justify its conclusion regarding conservatism in the Con Ed 

-estimates of visible plume length and duration.  

15. General Comment 

Suspended particulate concentrations were not addressed in the draft 

statement-and should be included. The statistical summary for calendar year 

1975, however, suggests that State and Federal primary suspended particulate 

concentrations were met throughout the impact area of the cooling tower.  

16. General Comment 

Because of the extensive use of acronyms throughout the statement, a glossary 

would materially assist the reader who is unfamiliar with them.

6 

17. Page iv, Item 8 

It is recommended that additional information is needed and should be in

cluded to "determine the significance of drift and salt deposition and to detect 

botanical injury to sensitive plant species if it occurs." The draft report 

recognizes, however, that installation of any closed cycle cooling system,other 

than a dry system, will probably have some adverse effect on terrestrial biota 

which must be balanced against.the expected beneficial effect of reducing the 

withdrawal of cooling water- from the Hudson River. Natural draft towers will 

minimize the potential effects associated with.drift and salt deposition.  

18. Page 2-1, Section 2 

Description of Alternate Closed Cycle Cooling Systems - The beneficial use 

of part or all :the waste heat should have been considered among the alternatives.  

19. Page 2-1,,Section 2.2 

Although the pond/lake/channel cooling technique has been discarded, senti

ment by fisheries biologists continue to be directed toward an aquaculture 

concept. A development of this type might be used in conjunction with a cooling 

structure as a development program for alternative cooling and thermal discharge 

for future installations.  

Since land surface area is not available, a controlled impoundment section 

of the-main river should be considered.  

20. Page 2-1, Section 2.3 

Local industry or the commercial community should be afforded the 

opportunity to consider the use of the thermal discharges for processing or 

other continuous activities. Although the temperature level of the waste water 

is relati'ely low," it does contain a substantial thermal potential (BTU' s).
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20. Page 2-1, Section 2.3 (cont.) 

For certain processes, this thermal potential might be an inducement for the 

location of other commercial enterprises in this area.  

21. Page 2-3, Section 2.3 

A negative conclusion is reached on the suitability, of the powered spray 

module system based on the lack of suitable land on or near the site. However, 

the previous paragraph indicated that this sytem would require about 55 acres 

of the 239 acre site. NRC staff should indicate how many acres on the site 

are suitable and whether consideration was given to the feasibility of utilizing 

the Hudson River for part of the necessary acreage.  

22. Page 2-5, Section 2.4.3 

This section should discuss whether the back-pressure on the turbines 

varies for the various wet cooling systems.  

23. Page 2-5, Section 2.4.3 

This section should present the typical noise levels emitted for each of 

the wet cooling tower options. This information should also be presented in 

Section 2.4.1 and 2.4.2 for the dry and wet-dry towers.  

24. Page.3-4, Section 3.2 

- This section should explain how the 500 ft. distance from the natural draft 

cooling tower to the wall of the Unit No. 2 containment building was arrived at.  

It is stated that the 500 ft. was determined by economic and safety considerations.  

25. Page 3-4, Section 3.3 

The Commission staff should thoroughly investigate the possibility of 

disposing 'of the excavated material at the quarry on Con Edison's Ver Plank 

site. In this manner, an old quarry site could be restored to a more natural

a

25. Page 3-4, Section 3.3 

condition at the same time resolving a large disposal problem.  

26. Page 3-4, Section 3.3 

With the exception of paragraph (2), Section 4.2, no discussion is provided 

with respect to the ultimate disposal of up to 350,000 cubic yards of excavated 

material. This activity in and of itself may be of environmental significance.  

In the consideration of disposal alternatives,beneficial uses as well as adverse 

environmental impacts should be addressed.  

27. Page 3-6, Figure 3-1 

The report should discuss the potential safety implications of siting a 

565' cooling tower 500 feet from the reactor containment building.  

28. Page 3-9, Section 3.4.1 

le-maintenance of once-through operating capability, as noted on page 3-9, 

is a useful adjunct to the proposed system. Although capital costs of this 

"redundancy" are greater, the dollar and fuel savings which result (when such 

operation is possible in terms of aquatic impacts) appear to far exceed the 

incremental cost of making provision for such alternative operation where the 

once-through capability s already in place. Moreover, "once-through whenever 

possible" has environmental advantages in terms of air quality; terrestrial 

ecology, acoustics, and aesthetics.  

29. Page 3-10, Section 3.4.3 

This section should present the amount of various materials necessary to 

construct each of the alternate CCC systems. The staff should pay particular 

attention to those materials which are scarce or result in proportionately 

greater' environmental impacts in their processing.  

B-42

a a

- 8 -



L 

-10

30. Page 3-12, Section 3.4.5 

It is stated that "the proposed cooling towers would 
be located at least a tower 

height away from all safety-related structures...", yet, on page 
2-8, the 

natural draft tower was recomended to be 565 feet tall while 
on page 3-4 

(Section 3.2) it is stated that the "... natural draft cooling 
towers at the base 

is located 500 feet north from the outside wall of the Unit No. 
2.cofitainment 

building. Since the containment building is a safety related structure, this 

apparent discrepancy should be resolved.  

31. Page 3-13, Section 3.5 

It is'not clear why the total heat rejection to the Hudson River 
will be 

120 x 106 Btu/hr as indicated on page- 3-13 rather than 220 
x 106 Btu/hr. In 

general, the State favors use of the service water as the 
source of make-up 

water for closed cycle cooling systems. It is not clear why this will not be 

done in this case. While the volume of water used and the anticipated impact 

of such low volume withdrawals on fish life are small, the extra withdrawal 

would seem to require installation of additional service water pumps and an' 

unnecessary increase in withdrawal of eggs and larvae. On the assumption that 

reduction of such withdrawal is the purpose of the imposition 
of the closed 

cycle requirement, the use of service water as a make-up source should be 

seriously considered and probably required.  

32. Page 4-3, Section 4.2 

This section fails to discuss permits or approvals of State and 
local 

agencies. Readily identifiable New York State Department of Environmental 

Conservation permits are: 

i. Air - Air Contamination Source Permit

32. Page 4-3, Section 4.2 (cont.) 

2. Water - SPDES permit or modification of existing NPDES permit and 

attendant 401 Certification (PL92-S00).  

3. Disposal of excavated material - Protection of Water Permit and 401 

Certification to obtain Section 404 permit (Corps of Engineers) if subaqueous 

disposal is selected.  

4. Modification or construction of docks (suggested in section 3.3) would 

also require Protection of Water Permits and permits of the Corps of Engineers.  

33. Page 5-21, Section 5.1.3.4 

This Section should discuss the incremental adverse effects of salt 

deposition on automobiles and trucks of residents and workers in the vicinity 

of the site. Other exposed surfaces in the vicinity of the site such as on bridges, 

garden houses, etc., should also be assessed for potential corrosion attack and 

estimates of expected damage given.  

34. Page 5-28, Section 5.2.2 

Increased c6nsideration should-be given to the change that the associated 

forested area will undergo with an increase in the amount of air-borne salt.  

The impact of the frequent extended dry spells in the area in the months 

of July through October should be considered. Compilation'of precipiiation 

data (see attached Tablel)from the West Point weather station, published by the 

U.S. Department of Commerce, shows that in the 8 selected years, there were 11 

months which had dry spells with a duration of 10 days or longer. If the state

ment "brownout and partial defoliation of the susceptible species" is valid 

during a 10 day period, then at least 9 of these episodes could potentially 

cause complete defoliation, which would kill conifers. Eastern Hemlock, Eastern 

White Pine, Junipers, Scotch Pine, Elm, Magnolia, Dogwood, Sugar and Norway 

Maples are susceptible to salt damage. The salty environment of the Long Island

(continued)



34. Page 5-28, Section 5.2.2 (cont.) 

coast does not usually support these species. The Hemlock elimination in the 

zone of salt drift is likely, since it is sensitive to many environmental 

alterations such as soil compaction, drought'and forest stand changes. It is 

also very susceptible to attack by numerous pests and diseases when in a 

weakened condition.  

Suggestions for replacement planting are Spruce, Holly and Yew. These tree 

species are resistant to salt injury and are compatible to the local growing 

condition. Austrian and Japanese Black Pine are also tolerant of salt but their 

existence in this region is hampered by a fungus and a lethal insect problem.  

Specific data demonstrating the effects of doses of salt on foliage for 

specific tree species is not available for this area. A more thorough study 

of the initial, species screening should be done by the applicant so that dose 

tolerances for the affected plant groups could be established.  

35. Page 5-28, Section 5.2 

This section should indicate if there are any unique individual vegetation 

(e.g., oldest or largest Hemlock in N.Y.S.) which may-.be affected by the various 

CCC systems'considered.  

36. Page 5-30, Section 5.2.2".1 

'Since some vegetation in the vicinity of the .site already exhibit signs. of 

foliar necrosis resembling "salt burn", the additional salt deposition from the 

various CCC systems cohsidered should be analyzed to ascertain if this stressed

vegetation will tolerate the additional itresses from a CCC system. Also, the 

causes of the damage to these species shouid be determined in any preoperational 

surveys.  

B 
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37. Page 5-39, Section 5.2.5 

This section should discuss alternative plant designs and equipment 

modifications which would reduce the noise impacts for the various CCC systems 

considered.  

38. Page 5-39,' Section 5.2.5 

This section should discuss the noise impacts which will result from 

various CCC systems for combined operation of Units 2 and 3, not just Unit 2.  

39. Page 5-45, Section 5.2.5.2 

The NRC staff considers the offsite acoustical impact associated with 

construction of the closed cycle cooling system to.be "temporary". The State 

does not concur with this opinion. In considering the protection of the public 

health and welfare, it is unreasonable to designate construction activity as 

temporary when it could occur for a duration of approximately two years, and 

where the daily removal of excavated material by steady truck traffic past 

residences will occur for a 6 or 12 month period.  

40. Page 5-46, Section 5.2.5.2 

The statement implies that the acoustical impact during construction could 

be reduced to a level of'acceptability if the applicant takes three precautions, 

one of which is "Equips all equipment used at the site during the construction 

phase with the required noise suppression equipment according to federal and 

state regulation procedures." The statement should have identified these 

"...federal and state regulation procedures.", and discussed how these regula

tions will influence this particular construction project.

B a



S
- 13 -

41. Page 5-59 and 5-60, Section 5.2.5.5 

The statement should have included in the section entitled "Staff's 

Conclusions on the Assessment of the Offsite Sound Levels", the staff's 

specific conclusions regarding acoustical impact from construction site 

activity and construction related transportation.  

42. Page 5-60, Section 5.3 

This section should discuss the potential of dispersing into the atmosphere 

heavy metals and potentially toxic chemicals, such as PCB's (poly-chlorinated

byphenols), which presently exist in the Hudson River due to industrial and 

municipal effluents. Data.of the initial State analysis of this is presented 
in the attached Table 2.  

43. Page 5-67, Section 5.3.2 

This section must be expanded to discuss fully the-potential interaction 

of the wet cdoling tower plume with'the-S02 effluents from nearby fossil fired 

plants such as Lovett, Bowline; Ros&toA, and Danskammer creating acid mist or 

rain. Also, this section should discuss potential shifts in when "acid mist" 

will rain out from those areas it presently does.  

44. Page 5-71, Section 5.4.4 

Quantification of "current entrainment and impingement problems" should 

be provided. Additional foundation for use 6f term "acceptable levels" is also 

necessary. If nothing else,at least a concise summary of the conclusions 

reached in the EIS for Indian Point N6. 2 should'be included.  

45. Page 5-71, Section 5.5 

This section should indicate whether the radiological effluents will meet 

the Appendix I guidelines, and also the EPA proposed standards 40CFR 190.

S S
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46; Page 5-72, Section 5.5.2 

It should be indicated in this section whether the various CCC systems 

would have an impact on the present circulation patterns of gaseous effluents 

and the locations where effluents such as 1-13i settle out. In particular, the 

statement should discuss the impact the alternative CCC systems have on' dis

persion and settling out of gaseous radioactive effluents including fission 

product noble gases (krypton and xenton), halogens (mostly iodines), tritium 

contained in water vapor, and particulate material including both fission 

products and activated corrosion products.  

47. Page 6-1, Section 6 

The cost ($/year) to the average Con Edison customer of the various CCC 

systems considered should be clearly presented.  

48. Page 6-1, Section 6 

In the Socio-economic Analysis of Closed-Cycle Cooling Systems, the 

energy implications have not been directly considered. While changes in energy 

use will probably be reflected in the annual operating costs, it is felt that 

a direct consideration of the energy, implications of cooling tower operations 

is necessary.  

49. Page 6-6, Section 6.2.2.2.c 

It is important to note that the NRC staff believes that the applicant's 

proposed installation of gas turbines to replace reduced peak generating 

capability (due 'to CCC) is an uneconomically large commitment of resources.  

The basis for the NRC staff's conclusion is. that the absence of 63 NAW to 70 M 

of peak generating capability would not lower the reserve to an unacceptable 

level. With the lowest reserve margin Con Ed forcasts between 1976 and 1985 at 

29% staff is correct(cf. 1976 Long 'lange Plan of NY Power Pool).
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PRECIPITATION DATA 
WEST POINT, N.Y. STATION

SO. Pages 6-6 and 6-26, Section 6.3.1.3 

Electric power stations are indicated as representing an important 

component of the industrial use of the Hudson River shoreline in the Verplank

Haverstraw area. If the projected eight power stations within 10 miles of 

this cooling tower site were to utilize the river valley ecology in this 

suggested way, the entire area environment 'could be jeopardized. .This potential 

impact would possibly involve future consumptive water supply plans for the 

metropolitan area and would certainly exaggerate the existing biotic habitat 

situation. This impact should be addressed.  

51. Page 6-7, Table 6-4 

This Table indicates that Indian Point No. 3 will be a new capacity addition 

for Con Edison. Since the Power Authority now owns Unit 3, an explanation of 

the PASNY sales to Con Edison should be presented. Also, the acronym for the 

Power Authority of the State of New York is PASNY, not PASHY.  

52. Page 6-36, Section 6.3.2.1 

This section should discuss the impacts on aquatic biota that disposal of 

the excavated material will have if disposed of via the Hudson River.  

53. Page 6-53, Section 6.3.3.3d and Page 6-54, Table 6-25 

It should be indicated that there is a potential for the closed cycle 

cooling system to be ruled tax exempt as a pollution control device.

Year 

1960 

1965 

1970 

1971 

1972 

1973 

1974 

1975

Month 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
November 

July 
August 
September 
October 
'November

B-~6 

aa

Ppt. In. Total 
For Month 

9.64" 
5.66 
8.26 
2.46 
2.87 

3.53 
4.19 
3.24 
3.95 
2.31 

2.48 
2.57 
4.46 
3.78 
4.85 

3.84 
8.01 
6.48 
3.21 

2.87 

1.75 
5.60 
9.01 

4.54 
1.35 
2.96 
2.39 
2.46 

2.32 
3.62 
7.27 
2.19 
2.48 

7.91 
4.72 
9.74 
4.63 
4.41

O of Rain Days 
over .01" 

10 
14 
9 
9 
8 

9 
13 
13 
7 
14 

11 
7 
9 
6 
13 

10 
9 
11 

7 

6 

9 
8 
14 

7 
3 
9 
6 
iO 

10 
9 
9 
4 
11 

12 
13 
13 
8 
11

Longest # of 
Consecutive 
Dry Days 

7 
5 
8 
9 
7 

8 
5 
5 
8 
5 

5 
9 
8 

5 

9 

8 
5 

6 

9 

(1) 

5 

7 
6 

8

a
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TABLE 2

Calculations of Airborne Contaminant 
Concentrations and Comiparison with Standards

2B= A C  
2 x A ."B x 3406.5

D= E= F: 

C x 11.2 TLV D 

39.21 qy---- --- -- -- - -- -- - -- - -

TABLE 2 

(cont.) 

F = The ratio of airborne metal concentrations to the standards. These values should 
be less than 1.

k x ug x 10- 6 11 hr." 1 - r,"

Cadl-i.um 0.083

Chromium 50.0

Copper 

'lercury 

:dickel 

ine 

krsenic

'.!arximum 
1.4 

Average 
2.1 

Averag -e 

axi.
12.0-

0.166 565

340.65

60. 204.39 

2.8 9. 54 

4.2 l4. 31

340.65 

81.76

Lead 250.0 500.  

Average. 1,520.  
Iron 760.0 1,520 

Average 
tanganese 60.0 120.

PCBs .00025

1,703.25

161 

97.3 

Ss.4 

4. 1 

97.5 

23.4 

S86.5

5,177.85 1,479.0

40.73

.0005 1.70

116.8

0.49

1.0 161 x 10-6 Notes: (1) The accuracy of calculations presented -herein is limited b the available 
data on river water concentrations of metals and by the indirect method 
used to obtain estimated airborne concentrations.

20 4.9 x 10-6 

20 2.9 x 10-6 

1 2.7 x 10-6 

20 0.2 x 10-C 

20 4.9 x 10-6 

10 2.34 x 10-6 

3 162.2 x 10-6 

20 74.0 x 10-6 

i00 1.2 x 10-6 

0.5 1.0 x 10-6

(2) later analyses fro- Division of P'ure h%;aters.  

(3) Value of drift l1 g(1 ') given in ,-,.C Draft Environ ncntal Statement, 
Section 3.5.3 on Dage 3-13.

Description- of Coltmns 

Concentration of-contaminants in river water.  
Concentration of contaminants in cooling tower water.  

C = Emission rate of contaminants from cooling tower based on a drift rate of 1S gallons 
per mirute.  

i = Maxim=m near ground concentration of ietals based on Table 3-1 of Con Ed's application 
attached. 

= Threshold limit values divided by S0 for each metal. Since there are no State or Federal 
standards for the ;,petals in question, the TLV limit values, ncrr'ally ar'lied to industrial 
hygiene, were used. Dividing the threshold limit values by 50 !-nkes tiiwe quiite 
conservative.



Table 3-1 Predicted Monthly Average Salt Deposition Rate and Near Ground Airborne Concentration 

of Salt for Each Month at Peak Value and at Five Miles Downwind from the Tower

Month Sector 

October SSE 

November SE 

December SE 

January SE 

February SE 

March SSE 

April SE 

May SSE 

June ENE 

SE 

July ENE 

S 

August ENE

Estlpnated Peak (at 1. 24 mile downwind) Estimates at 5 miles downwind 

Deposit n Rate, Near Ground Airborn I Deposit L2 n Rate, Near Ground Airborns 
Kg/Km -niouth Concentration, g /m

"  
Kg/Ki -month Concentration, eg/in 

693 3.8 8.0 0.04 

1970 11.2 17.4 0.08 

1530 8.0 15.0 0.06 

1140 7.1 16.5 0.09 

1880 10.7 19.5 0.1 

1716 10.8 14.9 0.07 

1390 7.6 13.5 0.06 

571 3.7 .. 5.6 0.03 

284 0.9 •20.3 0.1 

268 1.5 12.4 0.07 

691 2.8 18.7 0.09 

639 3.1 15.1 0.07 

488 1.5 19.0 0. 1

5.6

11-month average.
Basis: Drift: 0. 002% (39. 21 Kg salt/hour) 

Number of towers: One

Annual 
Average'-" 

(1) Based on



STATE OF NEW YORK 

DEPARTMENT OF LAW 
TWO WORLD TRADE CENTER 

NEW YORK. N.Y. 10047 

*'""' 488-3098

April 8,.1976 

Re::. DEIS for Selection of Preferred, 
-Closed Cycle Cooling Systems at 
Indian Point'Unit No. 2 
NUREG-0038

PHILIP WEINBERG 
ASVAATT*nwaV S4flAL.  

ICb.A.4 or 

7HIe..fyLP@KTO

Director'
Division of Site Safety & .//7.-/ 

Environmental Analysis
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Sir: 

The Attorney General of the. State of New York submits 
the following comments with respect to the above-referenced 
draft environmental impact statement.  

-With respect to the substantive technical matters 
discussed in the DEIS,, the Attorney General concurs in your 
office's analysis and conclusions, and endorses the selection 
of a natural draft cooling tower as the preferred closed cycle 
cooling system at Indian Point Unit No. 2., 

However, -the Attorney General must take issue with 
your analysis, of, the schedule for construction, contained in 
Chapter 4, Section 4.1' of the DEIS (pp. 4-1 to 4-3) . The 
schedule established by the Appeal. Board for the construction 
of a closed cycle cooling system required the applicant to 
subnit-its economic and environmental-evaluation 
report to the NRC by December 1, 1974, with regulatory 
.approval expected by December ,1, 1975, fully one. year later.

To: Director 
Re: DEIS for Selection of Preferred 

Closed Cycle Cooling Systems at 
Indian Point Unit No. 2 
NUREG-0038

April 8, 1976 
-- ----- 2

The DEIS, however, was -not issued until two months after 
this deadline, with final action anticipated at some unspecified 
future date.  

Indeed, your division has abandoned- ll pretense of 
maintaining any semblance of a schedule, assertina in essence 
that approval will be forthcoming when issued, no sooner, no 
later (p. 4-3). While the Attorney General understands that your 
staff has other duties, nevertheless, the establishment of a 
schedule by the Appeal Board would appear to require you to give
priority to the Indian Point 2 licensing requirements,'so that 
the NRC can fulfill its obligations under the license issued to 
the applicant, which was after all conditioned by the Appeal Board 
on the installation of.a closed cycle cooling, system according 
to a stated schedule.  

Your office's failure to set out a timetable for future 
government approvals would seem to reflect a determination by 
your office not to assign this project the priority inherent 
in the Appeal Board's determination. The Attorney General is 
of the opinion-that your office should establish priority treat
ment for this project, set.a rigorous schedule for the completion 
of all governmental action, and make every attempt to adhere to 
that schedule.  

Very truly yours,.  

LOUIS J. LEFKOWITZ 
Attorney General 
By 

PAUL S. SHE 1N 
PSS:wr Assistant Attorney General

LoUIS J. LEFKOWI"l 
. A~ ... -.



Palisades Interstate 
Pbk Commission 
Aimlnistration Building 
Bear Mountain, NY 10911 
914 7e08-2701 

Nash Castro 
General Manager

U. S. Nuclear Regulatory Commission 
Vashington, D. C. 20555 

- Att: Director, Division- of 
Site Safety-.and Environmental 

" Analysis'', 

Gentlemen:

So -A O

U. S. Nuclear Regulatory Commission April 15, 1976APR21 1976~ 

April 15, 1976

General Manager

The staff of the Palisades-Interstate. Park Commission has 

completed itsreview of the Draft Environmental Statement 

for the Selection of the Preferred Closed Cycle Cooling 

System at Indian Point Unit. No." 2 and-offers.the.fo-llowing 

comments: -

1. Parklands administered by the Palisades Interstate Park 

Commission are visited by over 7,000,000 visitors each year, 

a substantial number. of whom visit portions within direct 

visual contact of the proposed cooling tower site. These 

lands include areas within Bear Mountain, State Park, Harriman 

State Park and Stony Point Historic Site. It is felt that 

construction of a closed cycle cooling system as proposed 

(Natural Draft Cooling Tower) represents a most serious 

visual intrusion. The Commission feels that this cooling 

system is unacceptable because of the magnitude of the 
cooling tower and the resultant plume.

:2. 'A Fan-Assisted Natural Draft Cooling Tower is unacceptable for 

the same reasons as above.  

3. CircularMechanical Draft Cooling Towers, while esthetically 

more acceptable, present potential saline drift hazards. The 

report states that White Ash, Flowering Dogwood and Eastern 

Hemlock, three common Park trees, are highly sensitive to this 

type of drift. Figure 5-21, showing areas of potential 

botanical injury, includes portions of all three parks mentioned 

under comment No. 1. Subsequently, some damage to Park trees 

could result. For this reason, Circular Mechanical Draft Cooling Towers are unacceptable.

An Equal Opportunity Empfoyer

0

B-50

a a

4. The Commission recommends that further study be given toward 
finding an alternate solution that will satisfy not only the 

functional requirements but the esthetic and botanical as 
well.  

Sincerely,
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Mayor 
GEORGE V. BEGANY 12 

WILLIAM DURR Village ofBuchanan
JAMES EDGAR 
JACK LOEBER 
WILLIAM MC NALLY

MUNICIPAL BUILDING. BUCHANAN. N. Y. 10511 

PHONE: (914) 737-1033-4

U. S. Nuclear Regulatory Commission

Clerk & Treasurer 
FRANK R. COLACINI 
Villae Attorney 
CARL D'ALVIA 
Village Consulting Engineer 
HUGH GREGORY 

Building & Plumbing Inspector 
CHARLES WHITE

April,14, 1976

U. S. Nuclear Regulatory Commission 5 ~ p 
Washington,*D. C. 20555 5 -QL 

Attention: Director, Division of Site Safety 

and Environmental Analysis 

Gentlemen* 

On the 29th of March 1976 we received two copies of the 
Draft Environmental Statement prepared by your Agency, regarding 
the selection of the closed cycle cooling system for Con Edison 
Indian Point Unit No. 2 bearing Docket No. 50-247.  

This matter is of deep concern to me as the Chief Execu
tive Officer of the Village.  

After reviewing the contents of this report I amo convinced 
that the proposed installation will be even more detrimental to the 
Village and its inhabitants than I originally conceived. It is un
believable that a superior governmental unit would consider enforce
ment of the recommendations made therein, which could and may result 
in the death of our Village, or at best, will result in vastly de
pressed living standards for our citizens.  

At my request, our Village Consulting Engineer, Hugh S.  
Gregory, has reviewed the Statement, and has prepared a report Bet
ting forth in detail his comments and conclusions.  

I have also requested our Environmental Consultant, Dr.  
William H. Shuster, Professor of Environmental Engineering at the 
Rensselaer Polytechnic Institute, to examine your Statement and 
prepare his own report of the effects of the recommended tower in
stallation on the Village.  

Both reports are attached hereto for your examination and 
consideration. I emphatically support the substance and conclusions

April 14, 1976

stated therein.  

In addition, I add the following comments of my own for 
your consideration.  

First of all the Village neither wants nor needs a gro
tesque land mark, towering almost 500 feet above our highest ridge 
and some 450 feet in width, to identify it as an industrial site, 
making our citizens ashamed of their origin and heritage. There 
is no doubt that the long term effects on our "native" population 
will be catastrophic.  

Regardless of the statement that the installation is short 
term, this short term comprises a period of some forty years. Un
questionably, forty years of the abhorrent conditions anticipated 
in the report, plus the overpowering visual assault of the tower, 
will result in an abandoned community.  

It must be realized, too, that the native wildlife in the 
area will be annihilated, first by construction, ultimately and com
pletely by the environmental effects of the tower. The fauna will 
never-seek nor find refuge in Blue Mountain Park or other areas.  

It is completely unrealistic to assume that outsiders can 
judge fairly the feelings of and the effects of this proposal on 
our Village residents. After their decisions these outsiders can 
return to their own clean atmosphere, flowering dogwoods, green hem
locks and green lawns, We will remain with our bare dogwoods, brown
ed hemlocks and browned lawns, our eternal cloud, gasping for breath, 
all in the shadow of the overwhelming monster.  

It is my opinion that so far the decisions have been based 
on hastily made conclusions; that the impact on the whole environment 
of our Village has not been properly weighed; and that the conclusions 
have been unduly influenced by certain pressure groups.  

It must be added that if all data contained in your report 
is as carefully documented as the mis-information set forth regarding 
the Buchanan planning "effort", there is ample reason to doubt the 
reliability of the entire presentation.  

It is obvious that the proposed installation is improper.  
Likewise, it is obvious that the "once through" system is the least 
objectionable until the proper solution is found.  

It is my judgement that, if this proposed tower is construc
ted, it will be a monument to unsound reasoning, insufficient research, 
political pressures, and lack of Just plain common sense.  

Yours very truly, 

4e ?.;?/ *

UVB/sg Mayor

3956 Atts: Report - Village Consulting Engineer (1) 
Report - Village Environmental Consultant (1)

3956



U. S Nuclear Regulatory Commission

GEORGE V. BEGANY, Mayor 
FRANK R. COLACINI, Clerk & Treasurer 
CARL D'ALVIA, Village Attorney * 
HUGH GREGORY, Village Consulting Engineer 
CHARLES WHITE, Building & 

Plumbing Inspector'

BUCHANAN, NEW YORK 10511 

Tel. PEekskili 7-1033 Trustees: 

WILLIAM DURR 
JAMES P. EDGAR 

JACK LOEBER 
WILLIAM MC NALLY 

13 April 1976

Re: Draft Environmental Statement 
Closed Cycle Cooling System Selection 
Indian Point Unit No. 2 
Docket No. 50-247 (Published February 1976), 

U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attention: Director, Division of Site Safety 

and Environmental Analysis 

Gentlemen: 

Under date of 24 March 1976, one copy of the subject Draft 
Environmental Statement was directed toMayor Begany of the'Village 
of Buchanan, New York. It was received on 29 March 1976.  

The Mayor has requested that I review this material and 
set forth my own findings and opinions in a direct report to you.  
This letter constitutes such report. It is additional to the Mayor's 
own statement whichis being sent herewith.  

My review constituted the general perusal of the NRC re
port, with extraction of the items deemed of major consequence to 
our community, as well as those'items in which inaccuracies, untrue 
and unsupported statements of fact occur.  

The information extracted is set forth and referenced here
inafter, with appropriate comments, factual data and opinions immed
ately following each item. The items appear in numerical page order, 
not necessarily in order of significance to us.  

Page 3-9.  

Lent's Cove Beach use for disposal of materials.  

Lent's Cove Beach and adjacent land is at present the property 
of the Village, having been deeded thereto by Con Edison. The origi-

a

nal State grant to Con Edison allowed filling of the entire cove 
within the grant limits. The dedication deed from Con Edison to 
the Village provides that the area be used for Village Recreational 
purposes. The Village is presently proceeding with installation 
of Boat Launching and Landing Facilities and other improvements.  
The use of the beach for disposal is not permissible. It is also 
unreasonable that the recreational use be restricted during construc
tion.  

Pace 3-13.  

Discharge of Sulphuric Acid, Chlorine and other pollutants.  

The total design discharge to the river comprises 15M gpm of 
polluted effluent, diluted by 30M gpm of service water, and 318M 
gpm from Unit 1, or about 1/3 of the combined discharge from "once 
through" cooling systems for Units 1 and 2. It is to be noted that 
Unit 1 has been "off line" since October 1974, and will remain so 
at least until 1978, with-the probability of complete abandonment.  
Therefore the discharge of properly diluted effluent meeting State 
Standards seems difficult of achievement.  

Page 5-1.  

Relative merits of two additional closed cycle systems warrant 
further investigation.  

I concur with this opinion.  

Page 5-4. 5-5.1 

Drift: Wetting of vertical surfaces of structures and Biota 
downwind can cause damage or corrosion to structures as well as 
disease to plants.  

The Village is within the area of maximum deposition of salt.  
It has approximately 550 dwellings, 60-80% of which have tilled 
gardens, with the larger garden areas on Bleakley Avenue and Broad
way, in the area of major contamination. Most of the remaining 
gardens are between Westchester Avenue and Henry Street, the area 
directly in the path of the major.drift. The drift would not only 
destroy the gardens and landscaping, but have a devastating effect 
on the dwelling units as well. Although it is pointed out that the 
salt deposit will have no accumulative effect, which may betrue 
on impervious surfaces, it is obvious that on cultivated garden 
land it will be 100% accumulative, and will result in severe damage 
to or.destruction of food vegetable crops.

a a

Village gf Buchanan
13 April 1976
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Page 5-8. 5-14, 5-28, 5-31.  

Estimates have been predicated on the use of models.  

Such estimates are inaccurate at best, and could well be in 
error on the lower side, rather than be considered conservative.  
The analyses and assumptions of the Con Edison report are equally 
as valid as those in this report. Without question a safety factor 
of two or more should be a requirement, using the higher estimates 
rather than the lower. Use of the latter minimizes all effects.' 
In my judgment, the-element of error should rather favor-the maxi
mum estimated'effects.  

Page 5-34.  

Defoliation and destruction of Plantings.  

Disagreement is taken to the statement :that "the threshold' 
chosen appears unnecessarily conservative". Possibly, the dogwood, 
hemlock, and white ash will be the most affected. However, it is 
obvious that there are many other species of common landscaping 
plants which are incompatible with even minor salt dosage. In my 
own experience, English boxwood, several varieties of ilex, and 
lilacs have been seriously affected on my own property from the 
drift from the salt applications't6 the public roadway. Defoliated 
dogwoods and browned hemlocks, with recovery a year away, then a 
repeat performance, is hardly a condition to be tolerated by any 
householder. To replace such plantings under the same conditions 
of imminent destruction is asinine, totally unsatisfactory to both 
owner and. utility.  

It is to be noted that. our Village has a history of.complaints 
of damage to resident's trees and shrubs, especially where any 
liability whatever can be attached to the Village or other public 
authorities. It is emphasized that our citizen's pride in their homes 
and grounds is exceptional. The impact of such a condition, both 
actual and psychological, would be tremendous.  

Some suitable, simple means of indemnification for damages must 
be established, including incontestible joint responsibility by both 
Con Edison and the New York State Power Authority..  

Page 5-37. .  

The effect of towers for both Units 2 and 3 can be approximated 
at twice the drift levels for Unit 2 alone.  

This means simply a doubling of the destructive effects above-

mentioned.  

Reference must be made at this point to the wooded area of 
80 acres to the north of the plant center site. Among the conditions 
under which the Site Plan received Planning Board approval was the 
requirement that this area be forever maintained in its natural 
in its natural, wooded state. Since this is directly in the path 
of maximum salt drift, its maintenance as'natural woods seems im
possible. The visualization of this area as a greenless, barren 
stretch is terrible to contemplate.  

Page 5-44 to 5-60.  

Noise.  

Basically, the conclusion relating to noise effects has been 
based~on the erronious assumption that there have been "no complaints 
and threats of legal-action.

Actually, since the start of construction there has been a 
history of complaints of noise and smoke and particle emissions.  
These complaints have been made mainly at Village Board meeting 
appearances, or informally to Village Board members. The traffic 
noise has been tolerated on the assurance that there will be a 
major reduction on completion of construction.  

Other complaints registered were-as follows: 

1. Steam'blow-off from Unit 2. This is being alleviated by the 
design and installation of mufflers for the blow-off. (Unit 
3 installed. Unit 2 in process).  

2. Operation of Gas'Turbines. Enclosures and other measures 
,'being taken to reduce this most,disturbing noise.  
A background noise increase resulting from the cooling towers 

is projected to affect most seriously the Lent's Cove area. Un
questionably this will be objectionable for the present and planned 
uses by Village residents.  

Again, there will be double the noise nuisance from the addition 
of .the cooling tower for Unit 3.  

Page 5- 74., 

Conclusion . "none of these factors (environmental effects) 
-are likely to be of sufficient magnitude to cause rejection of any

U. S. Nuclear Regulatory Commission 13 April 197;6
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of the cooling tower types"'.  

I must disagree. A summary of the five various types investi

gated, attached hereto as Exhibit A, indicates that the natural 

draft type selected is the most objectionable from the standpoint 

of visible Intrusion, towering to elevation 610 or 470 feet above 

the Broadway Ridge of elevation 140, a non-esthetic monstrosity 

visible from as far south as Yonkers. The alternate selection of 

the fan-assisted natural draft type is some 183 feet lower, still 

at objectionable, monstrous height. The remaining types have top 

elevations below the Broadway Ridge. It is to be noted that the 

ND type selected ranks number three in plume effect, and number one 

in only drift, noise and cost. It is my understanding that the 

relative differences of the latter effects between all types are 

inconsequential, with reductions in the alternate types possible.  

It is difficult to understand the statement that the low profile 

MD towers do not present appreciable esthetic advantages over the 
ND types.  

Page 6- 6.  

Installation of gas turbines.  

In my opinion the installation of additional gas turbines is 

objectionable on the basis of noise and atmospheric pollution, as 

well as being completely impracticab le economically.  

Page 6-31.  

Major Employers.  

Standard Coated Products of Buchanan no longer operational, 

and Standard Brands of Peekskill greatly reduced.  

Page 6-35.  

Future Development and Planning.  

Contrary to the mis- information contained in the report, the 

Village of Buchanan has both a Planning Board and has retained 

Planning Consultants mince 1951.* There is not, and never has been 

an Industrial Development Authority. The Zoning Ordinance was 

adopted in 1951 and the preparation of a Village Master Plan author

ized in 1964, but never completed. The Zoning Map, prepared in 

1969 has served as the Master Plan to the present. Due to the 

fact that Village development was virtually complete except for 

the Industrial Area,, the Planning Board, established by the.Zoning

a

Ordinance in 1951, has jurisdiction over all site development plans.  

it made the determination that a Master Plan with pre-planned road 

network was unfeasible, undesirable and unnecessary, since Con Edison 

and Georgia-Pacific owned the major portion of undeveloped land.  
Ultimate use of the remaining land will determine criteria for such 

subdivision and planning. Also most of'the remaining undeveloped 
land can be improved without construction of additional roads and 

utilities. In the few instances in which such construction may be 

required, the particular situation dictates the planning, which is 

controlled by the Zoning Ordinance and subject to approval by the 

Planning Board.  

Site development and building construction of the Con Edison 

and Georgia-Pacific parcels was controlled by the Planning Board.  
It was required that all buildings constructed therein maintain a 

low profile, well below the crest of the Broadway Ridge, to insure 
their exclusion from the view of the remainder of the Village. The 
proposed cooling towers violate this fundamental planning principle 
established and maintained by the Planning Board.  

The Village of Buchanan has been and is the leading community 

in the area in providing sewers serving 100% of its residential popu

lation. The Village operates its own Sewage Treatment Plant which 

maintains the highest standards of treatment and operation in the 

region.  

The Village Consulting Engineer has prepared comprehensive stud

ies for improvements to the Water Distribution System, the Sewerage 

System, the Sewage Treatment Plant, the Drainage Facilities, and the 

Highway System, for which implementation programs have been continu

ing each year.  

Page 6-38.  

Impacts on Terrestrial Biota.  

It is my opinion that there is sufficient doubt, as pointed 

out hereinbefore, to question the conclusion that the level of damage 

to Terrestrial Biota (Human, Animal and Plant) is non-existent, both 

on-site and off-site. These doubts are sustained by the recommen

dation that the drift and salt deposition, as well as sensitive plant 

species be monitored to determine their sign ificance. This, of course, 

after the fact.  

Pace 6-44.  

Visual characteristics of plumes.  

The conclusions relating to plume formations from plume-tower

a a
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combinations are unacceptable. Much discussion has been devoted to 
rating the various types of towers in more or less degree of de
traction. The simple truth is they are all obnoxious. The shadow 
over the Village from a plume continually changing shape will cre
ate intolerable living conditions, with constant changes from light 
to darkness. Doubtless it will cause a complete change in family 
living modes, with residents avoiding the use of natural light.  
This, of course, will increase the use of energy, and the cost to 
the residents.  

Page 6-51. 6-52.  

Real Estate Values.  

Again I disagree with the conclusions set forth. The Buchanan 
situation is unique in that the entire Village is within the radius 
designated as "on-site" in most of the cases used for-comparison.  
In other words, in those cases the nearest dwelling was remote from 
the station. The example most nearly comparable to the Buchanan 
case is that of the Bochum Station in West Berlin. In this case 
the value of the abutting properties was depressed.  

Page 7-1.2.  

Evaluation of Proposed Action.  

It seems to me that the conclusions reached have been based 
upon insufficient and inaccurate data. There is little of fact, 
much of speculation, with many variables of wind, weather and other 
indeterminate conditions.  

The Village is not satisfied that the proposed closed cycle 
cooling system is the best solution, compared either to the "once
through" system or to other closed cycle systems. Much further 
research and study must be devoted to improving the effectiveness 
and reducing the hazards and objectionable features of any system 
considered.  

The overall environmental effect of the closed cycle system 
seems much greater than that of the "once-through" system, with the 
latter limited to affecting the river and aquatic biota only. How
ever, the chemical discharge from blowdown of the closed cycle system 
may more seriously affect the aquatic life and result in other ser
ious problems.  

In the original study it was pointed out that the "once-through" 
system resulted in a heat level in the Hudson exceeding the limit by only a slight margin. With Unit 1 non-operative and with heat dis
charge limited to Unit 2, such heat discharge to the River would be 
reduced to about 77% of that from Units 1 and 2, and with Units 2 
and 3 on line reduced to about 88 of that from the three units.  
Thus, the plant could operate within the specified heat limit, pro-

U. S. Nuclear Regulatory Commission

vided Unit 1 remains inoperable.  

It is to be noted that the thermal effect on the aquatic life is still under study. Results of the present moratorium on fishing in the Hudson may well reverse the original conclusions attributed to present cooling methods, considering also the improvements made to reduce impingement. More fish are killed during winter than in summer due to the lower water temperature making the fish slower and less active. This is controlled to the extent that the plant river water intake is reduced to 60% of normal, with a corresponding reduction in power output. When the water temperature drops to 400, consideration might be given to discharging a portin of the heated effluent into the river at a pointsome distance from the intake, thus raising the river temperature and attracting fish activity in areas remote from the intake. Also consideration is warranted to study the possibility of discharging the higher temperature effluent into the river at several remote points to provide distribution of the heat into a larger volume of river water.  

An additional hazard to terrestrial biota with the closed cycle system is the possibility of accidental contamination, including radioactive pollution, of the condenser cooling water by failure in the circulating water system. This could result in released aerosol contamination with greater potential danger to terrestrial biota, particularly humans.  

It is also to be noted that due to the thin shell concrete in the superstructure, the Village Building Department will require special concrete design precautions to insure against structural failure from salt and acid attack.  

The final conclusion must be drawn that, in the interests of preventing the destruction of the Village and seriously affecting adjoining neighborhoods, construction must be deferred until all doubts of the potential damages are resolved.  

Yours very truly,

HSO/sg /l 'Village Consulting Engineer

Atta: Exhibit A - Summary of CT Types (1)
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Summary of Cooling Tower Types 
(from NRC Report - Docket #50-!47)

WILLIAM W. SHUSTER, D. CH. E.  

ENVIRONMENTAL ENGINEER.NG CONSULTANT 

RENSSELAER POLYTECHNIC INsT]TUTE 

TROY, NEW YORK 12let

April 12, 1976

Preference Rank* 
Elevation Visual 

Base Top Intrus. Plume Drift Noise Cost

3 3 3

FANDCT 382 45 427 4 2 2 2

NDCT*. 565 45 610 5 

LMDCT 68 32 100 3 

W/DCT 74 32 106 1 

The Elevation of the Broadway Ridge is 140 t 

* Ranking by NRC.  
*4 NRC Recomended Type.

Not Rated

Extracted from NRC Report by Hugh S. Gregory, Village Consulting Engineer, 

to accompany Report to NRC.

To: Mayor and Board of Trustees 
Village of Buchanan 
218 Westchester Ave.  
Municipal Building 
Buchanan, New York 10511 

Gentlemen: 

In response to your recent request, I have reviewed the Draft Environ

mental Statement for Selection of the Preferred Closed Cycle Cooling System 
at Indian Point Unit No. 2, Docket No. 50-247, published February 1976 by the 
U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation.  
I would like to offer a number of reactions to this statement.  

The Draft Environmental Statement is based on the assumption that the 
present method of once-through cooling will be disallowed and that some type 
of closed cycle cooling system will be preferable. I have stated. previously, 
and I would like to reiterate that I strongly disagree with this position 
because of the particular features of the situation at Indian Point, perhaps 
not found typically at any other location. My reasons for this opinion are 
summarized in the following paragraphs.  

The principal arguments which have been presented against the use of 
once-through cooling include the following: 

1. The withdrawal of.cooling water from the river will result in 
the killing of substantial numbers of fish by impingement on 
the intake screens.  

2. The discharge of heated effluent will, under certain conditions, 
be in violation of the New York State thermal discharge criteria.  

3. Discharged cooling'water will contain objectional levels of 
residual chlorine resulting from treatment used to prevent 
development of biological growths on heat exchange equipment.  

4. That thermal discharge will interfere with the life cycle of 
fish and other aquatic life, especially the striped bass.

Appendix A

a

Type Hght 
Tower (ft)

CMDCT 74 32 106 2
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5. That dissolved oxygen levels in the river will be seriously 
depleted.  

While these arguments are well considered and important, it would be well 
to examine them closely.  

1. It is indeed important that steps be taken to minimize the effects 
of inflow on the impingement of fish on inlet screens. It is felt 
that a number of possibilities exist for redesigning the intakes 
to alleviate this condition. It is felt that innovative approaches 
can solve or at least markedly reduce the magnitude of the problem.  

2. Whether the discharge of heated effluent will violate New York 
State thermal discharge criteria is highly in doubt. Predictions.  
of behavior are based on mathematical models which depends upon 
field data which is largely inadequate, and upon numerous unproven 
assumptions. This has been clearly stated in the Impact Statement 
of the U.S. Nuclear Regulatory Commissiin. Even with the results 
of such models, any predicted violations are marginal.  

3. It is anticipated that any residual chlorine in discharged water 
will rapidly be dissipated by dilution and by consumption by 
oxidizable materials naturally present in the river water.  

4. It seems highly unlikely that the heated discharges will have any 
marked effect on life. cycles of aquatic species, since the temper
ature levels at worst will barely exceed acceptable limits. Even 
under Ithese relatively rare. occurrences, which by-the-way are most.  
likely to occur at times other than normal spawning times, most 
life forms may find that they can adjust to such minor excesses, 
or avoid them entirely. .It may be noted that some reports have 
indicated that some life forma instead of being injured by thermal 
discharges, actually thrive in them.  

5. Again occasional marginal temperature excesses, if they occur at all, 
will hardly have a significant effect on dissolved oxygen content in 
excess of that anticipated for temperatures within acceptable limits.  

In the present Draft' Environmental Statement, the NRC has considered var
ious alternatives to once-through cooling in the form of a number of closed cycle 
cooling systems. It is felt that a number of points in their analysis are at 
fault and that the conclusions are subject to criticism in several respects.  

1. It is felt that the'use of cooling towers at Indian Point does not 
represent an improved solution to the thermal problem. As the 
draft statement itself says, "CCC does not eliminate thermal pol
lution, but transfers the primary impact from the hydrosphere to 
the atmosphere." 

2. It, is stated that the blowdown of twice concentrated. recirculated 
-cooling water, containing treatment chemicals including sulfuric 

acid, will be diluted with water from Unit No. 1 and discharged 
back to the river. Unit No. 1 has been shut down for somne time

and all indications are that it will not he returned to service.  
Hence, the dilution water is not available.  

3. The position is taken that ground level fogging will not be 
serious. It is stated; however, that while fogging is 
usually not anticipated to be a problem. Nester reported an 
instance where the tower plume did reach the ground in a 
mountainous terrain. The area of Indian Point might well be 
so described., 

4. It is stated that the estimates of salt deposition and drift 
as presented by Conn Ed are unduly high. This appears to be 
highly questionable in view of other experimental evidence.  
The NRC staff estimates are based on mathematical models 
which of necessity must contain simplifying assumption. One 
such assumption, as stated in the report, is that surrounding 

-terrain is uniform in elevation and that wind speed is in
dependent of elevation. This is obviously far from the facts.  

5. It is admitted that salt drift has deleterious effects on 
exposed surfaces such as various metals. It is stated that 
such effects fall off with distance. However, such distances 
are not clearly stated. The estimates are based on seashore 
experience at low altitudes, much different from the situation 
at Indian Point. No mention is made of possible cumulative 
effects..  

6. The statement is made that only white ash, flowering dogwood 
and Eastern Hemlock appears to be sensitive to salt deposition.  
However, it is noted that more than 44% of properties in the 
area have at least one of these sensitive species. The NRC 
staff suggests that replacement of killed trees is possible.  
This unfeeling statement does not take into account the in
convenience to the homeowner nor the loss in property values 
resulting from killed or partially effected vegetation.  

7. A real possibility exists of the interactions of tower plumes 
with stack effluents containing S02 to produce sulfuric acid 
rain. The Indian Point Plant uses 0.3% S fuel and in light 
of the peculiarities of wind currents in the area, such inter
mixing is entirely possible.  

8. It is felt that NRC overlooked entirely the impact of cooling 
towers on the terrestrial biota in the area proposed for tower 
construction.* Great concern was expressed about the impact of 
once-through cooling on aquatic biota, but the same concern 
was not expressed with regard to the bird and animal life of 
the area. It is-casually stated that they can probably find 
a home in other areas, without however, considering any re
sulting ecological impacts. This is viewed as a serious over
sight on the part of the NRC staff.



9. The claim is made that there is an extremely small potential 

for sever damaging episodes resulting from the operation of 

cooling towers at the Indian Point site. However, the report 

goes on to say that the licensee should monitor drift and 

salt deposits and determine their significance. Why the con

cern about drift and salt deposit 'ion if no problems are anti

cipated? tt is interesting to speculate what NRC would suggest 

if later studies, after towers were constructed, indicated 

serious salt deposition was taking place.  

10. NRC claims that no cumulative effects from salt deposition 

should be expected. Yet experience with spray irrigation 

has shown that salt does accumulate in soils, often through 

an ion exchange mechanism, and that the resulting accumulations 

have serious effects on plant life.  

11. The report describes the opinions of a panel of T"experts"l on 

the projected aesthetics of cooling towers. It is quite 

apparent, however, that none of the experts were property 

owners from the' Indian Point area. It is easy enough to 

express opinions on matters of no impact to the people in

volved. It was also of note that the aesthetic comparisons 

were between tower alternatives, but no comparisons were 

between "towers" and "no towers.  

12. It should be noted that the NEPA states as an objective: 

"Assure for all Americans safe, healthful, productive, 

and aesthetically and culturally pleasing surroundings." 

It is strongly felt that the construction and operation of closed cycle 

cooling towers will violate the spirit and intent of the NEPA for a segment of 

population long established in the area. While one can be coldly objective 

and say that the destructive effects of cooling towersg involve a relatively 

small area and only a moderate number of people, the people of Buchanan are 

human beings and their rights are just as important as those who are making 

decisions from afar.  

I trust these remarks will be of help to you and if I can be of further 

service, please let me know.  

Yours truly, 

Dr. William W. Shuster, P.E.  

Director of Environmental Programs 

Rensselaer Polytechnic Institute 

B-58
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PLANNING COMMISSION 
CITY OF 'PEEKSKILL 

CITY HALL 
PE-L N. YX. 10O36 i ~\ '\c"? 
April 14, 1976 +~ 

U.S.. Nuclear Regulatory Commiasion 
Office of Nuclear Reactor Regulation 
Washington, D.C. 20555 

Attention: Director, Division of Site Safety and Environmental Analysis 

Re: Draft Environmental Statement for Selection of the Preferred 
Closed Cycle Cooling System at Indian Point Unit No. 2 

Docket No. 50-247 

Gentlemen: 

At its meeting on April 1, 1976 the Planning Commission of the City of 

Peekskill adopted a resolution opposing the construction at Indian Point of any 

of the cloaed cycle cooling systems necessitating the construction and use of 

cooling towers because of the aesthetic and economic impact of these towers on 

the City of Peekskill and its neighboring communities.  

Although the Commission members do not possess the expertise necessary to 
independently evaluate all the technical information presented in the Draft 
Environmental Statement, as involved and concerned citizens all are able to 
understand the visual impact of the towers illustrated in the rendered photographs 
on pages 6-41, 42 and 43 of the report. The thought of the preferred natural 

draft type monstrous structures, each wider than the length of a football field, 
towering more than fifty-five stories abo ve the ground and spewing forth a saline 

cloud that will both eclipse the sun and shower salt droplets on the surrounding 
communities, is inconceivable and unacceptable to the Commission.  

The Draft Environmental Statement notes that the City of Peekskill is presently 

formulating proposals to revitalize its waterfront property along Peekskill eay.  

Modest recreational improvements in this area are already underway. Consideration 
is being given to the provision of additional recreational facilities as well as 

possible residential and commercial development in the future plans for the 
proposed waterfront area. However, the above-noted photographs show that 
these cloud belching monsters will impose an industrial atmosphere on the

waterfront area and the City itself. This will make the City of Peekskill, 
in general, and its waterfront area, in particular, leaa attractive to potential 
developers and impose an economic hardship and an unsightly visual impact 
on the City.  

In the Draft Environmental Statement the Office of Nuclear Resctor Regulation's 
staff has concluded that the effects of saline drift on local vegetation are unlikely 
to have major consequences for any of the cooling towers considered and that the 
risk to vegetation from natural draft type towers on or offaite is sufficiently low 
to be considered negligible. The Commission has really no way to-verify these 
conclusions but anyone who has ever lived near the seashore is aware that a 
marine atmosphere accelerates corrosion of automobiles and other metal products, 
hastens weathering of wood and painted surfaces and even causes concrete 
buildings and pavements to deteriorate. The Commission hopes that the data 
used by your staff in arriving at its conclusions regarding saline drift were 
extensive and accurate enough to insure that the C ity of PeekakilIl will not be 
subjected to any adverse effects.  

The power brown-outs that have occurred over the past few years have provided 
ample illustrations of the m etropolitan area's need for the electricity generated at 
Indian Point' and the Commission is not suggesting that the safe generation of 
power be in any way disrupted or discontinued. The Commission suggests that 
the power plants be permitted to continue to operate with the existing once
through cooling system. Surely there must be a screening perimeter long enough 
end a screen with a mesh suitable to reduce the impingement and entrapment of 
fish and fish eggs to acceptable levels.  

The Planning Commission requests of the Cffice of Nuclear Reactor Regulation 
that the City of Peekskill and its inhabitants be gi ven consideration commensurate 
with that being afforded to the inhabitants of the Hudson River.  

Very truly yours, 

-Edwin 1. Charma

paie 2
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£ F{WWD 
CITY OF PEEKSKILL APR23196 

CITY HALLZ n w n 
PEE-,KL N. Y. 10566 

April 20, 1976 

U.S. Nuclear Regulatory Commission 
Office of Nuclear Reactor Regulation 
Washington, D.C. 20555 

Attention: Director, Division of Site Safety and Environmental Analysis 

Re: Draft Environmental Statement for Selection of the 
Preferred Closed Cycle Cooling System at Indian Point 
Unit Ho. 2, Docket No. 50-247 

Gentlemen: 

As Mayor of the City of Peekskill, I am in strong disagreement 
with the recommendation of the Nuclear Regulatory Commission 
that natural draft cooling towers, as proposed by Con Edison, 
be constructed at Indian Point. I feel that insufficient 
consideration has been given to the quality of life of those 
people living in close proximity to the site as well as to 
the social and economic needs, both present and future, of 

the Peekskill community. I, therefore, oppose the construction 
of natural draft cooling towers and recommend that you recon

sider your findings and dedicate time to searching for new and 

positive means of dealing with the problem of waste heat at 

Indian Point.  

The City of Peekskilli located directly north of the Consolidated Edison 

Nuclear Power Plant at Indian Point, is a small urban center with a popula

tion of 20,000. In recent years the City has made a concerted effort to 

reverse a trend towards deterioration and blight common to many older cities, 

especially along the Hudson River Valley. We are very proud of the progress 

we have made in this direction. Today, with the assistance of 30 million 
dollars in Federal and State funding and the resulting private investments 

this public money has encouraged in our community, there. are few, if any, 

lingering signs of blight in Peekskill and new development, showing con

fidence in the future, is evident throughout our 4 square miles. This 

job is far from done however, and there remain many new developments which 

the City is attempting to attract to expand its economic base and housing 
inventory.  

4030

Of course, much of this progreas is a result of the supoort given to Peekskill 
by the Federal and State governments as well as our own goals and efforts to 
rebuild our community. However, of equal importance has been the physical 
setting with which Peekskill is gifted. We are located approximately 45 miles 
north of New York City with excellent road and rail connections to Manhattan.  
We are also located on the eastern shore of the Hudson River with a picturesque 
panorama of the Palisades Interstate Park system located opposite the Peekskill 
Bay and with a varied topography offering many advantageous views. Many par
cels for which development interest has been shown are strategically located 
in our upland and waterfront areas offering exciting views of the Hudson River 
Valley. We have found such locations have attracted many prime developers 
interested in constructing new residential and related development designed 
to take full advantage of the scenic setting possible from these sites.  

Without these scenic attributes, Peekskill would probably be just another 
small urban center and in a much less competitive situation to attract 
developers. We, therefore, are in great fear of-the construction of a 
closed-cycle cooling system using natural draft cooling towers for Indian 
Point Unit No. 2. The scale and drift of this proposed tower will have a 
disastrous impact upon the beauty of this valley, a quality which Peekcskill 
has been able to and hopes to continue to be able to take full advantage of, 
to improve the quality of life for our community and to build a stronger 
economic base for the future. Many new developments have been constructed 
and, as stated before, many more are planned. This trend has been most 
exciting for Peekskill; however, if the attribute of our scenic location in' 
the Hudson Valley is negated, we foresee that this positive growth will 
be reversed.  

Of special import to the future of the City of Peekskill is its waterfront 
which is largely City-owned and for which we have planned ambitious and 
exciting projects. This development is mentioned briefly in the Draft 
Environmental Statement, Docket #50-247 (6-29, 32, 359 36, 52). We are a 
landlocked community with no possible options for expansion and therefore 
must make full and complete use of our limited land area. The cooling 
tower being proposed for Indian Point Unit No. 2 would seriously detract 
from this area and therefore curtail our options for future growth.  

Much of our interest in-'the waterfront area is directed to those parcels 
in private' ownership which we anticipated would be upgraded as a result of 
public improvement in the Bay area. There is sufficient land :in proximity 
to the waterfront to attract private dollars for new residential/commercial 
development. Of special note in this area has been the future of the land 
now owned and used by Standard Brands/Fleiscmann Products, Inc. should, 
in the long term, their operation be reduced or removed from its present 
site (the Fleischmann Brewery has already moved its Peekskill facility to 
a New Jersey plant and many structures on the site have been demolished 
and cleared).* Serious consideration is being given in our long range plan
ni .ng proposals for the watarfront area to the redevelopment of this land 
for luxury residential/marina development use due to its strategic location 
and setting. With the construction of the proposed cooling tower at Indian 
Point, directly adjacent to the Standard Brands property, this option for 
development would be seriously limited or even cancelled.

a a
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Therefore, as a result of the proposed construction of a cooling tower, we 
are being forced to redirect such of our upcoming planning efforts, funded 
with a Federal H.U.D. 701 Cosprehensive Planning Assistance grant, to step 
backwards and reconsider alternate and less desirable uses for the Peekskill 
waterfront and upland areas, because of the anticipated impact of the scale 
and drift of these cooling towers.  

I would also like to sake note of the impact that such a tower would probably 
have upon the residents of sy cormmunity. The scale proposed for the tower 
is unknown in northern Westchester County and being a part of a nuclear power 
generating plant, the safety of which has been seriously questioned as of 
late (geological as well as nuclear safety concerns), would stigmatize our 
community as being near a possible "doomsday machine" and thereby have serious 
psychological effect on our residents both present and future. This, of course, 
is in addition to the drift from this tower which would be a saline mist unlike 
that from other existing cooling towers. The drift, aside from having an effect 
on the physical environment and its biota as mentioned in your report, would, 
in additiork, add to the humidity which is already intense during the summer 
months, perhaps endangering the health of those people with asthmatic or res
piratory ailments. I would like to here add that Peekskill has just finished 
completion of approximately 300 housing units for Senior Citizens (funded by 
various New Work State and Federal agencies) which have been designed to take 
advantage of the views of the River so that the effect on these people would 
be compounded.  

I realize that the findings of this report state that the effect of the 
installation of gigantic cooling towers would be minimal or even negligible, 
however I also realize that your reguest for a monitoring program (p. iv) to 
determine the significance of drift and salt disposition, after construction 
of said tower, indicates that you question the possible validity of the findings 
of this report. Our concerns about the proposed cooling towers are both many 

and, in our estimation, quite serious, with imminent impact upon the City's 
future and should not be subject to speculation. The needs of residents and 
the future of our community should also be evaluated with the same intensive 
scrutiny and sensitivity given to the natural environment. Our plight becomes 
even more serious if we project to the future and realize that, if the proposed 
cooling tower for Indian Point Unit No. 2 is constructed, a similar system will 
probably be installed for the other large reactors located at this site, there
fore, further compounding ita impact on our community.  

With a national prohibition of open cooling systems by the Nuclear Regulatory 
Comission, what happens at Indian Point will also decide the future fate of 
many other nuclear power plants and their neighboring communities. I strongly 
feel that the serious questions being raised at Indian Point, as well as the 
importance of nuclear power to the future of our country, warrants considerable 
attention. We should move quickly and use our nation'sa sophisticated inventory 
of technological talent to explore "new" means of dealing with the problem of 
surplus waste heat from nuclear power production, rather than just itemizing 
the cost benefits of older and perhaps now, outdated methods of treating this 
problem, as was done in the Draft Environmental 'Statement, Docket No. 50-247.

9J
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We, in the City of Peekskill, with a grant from the National Endowment for 
the Arts, have undertaken an exploratory study in this area and have found 
that many imaginative options are available and many more could be realized 
if a concerted effort were directed toward this topic. I therefore urge the 
Nuclear Regulatory Commission to support efforts toward the formulation cf 
new and productive methods of dealing with the problem of waste heat.  

In our energy conscious times this by-product of nuclear power production 
should not be interpreted as a problem or a waste production, but instead 
as a recyclable source of energy allowing us to make better and more efficient 
use of our natural resources.  

Concerning the short term problem at hand, I question the cursory discussion 
given to spray ponds, especially powered spray modules, as a means of dis
sipating this waste heat in a closed system., The report states that there 
is not sufficient land area in proximity to Indian Point for this system to 
be implemented. Ny staff, in exploring this statement, has informed me that 
there exists a large tract of land (122 acres) to the south of the nuclear 
reactors to which Con Edison has access and which could accommodate spray 
ponds. In my layman opinion, spray ponds would more than fulfill the require
ments for a closed cooling system yet would engender far fewer negative impacts 
upon the environment and our community.  

I also question the dismissal of wet/dry mechanical draft towers or the 
circular mechanical draft towers as a possible solution. These, with the 
possible exception of noise, would impinge less upon our City than the 
recommended natural draft tower and we feel modifications could be made in 
the tower design to reduce this noise factor allowing for a system which might 
be able to stand as a possible secondary compromise solution to this serious 
problem. Of course, the expense involved in this particular solution would 
be perhaps higher than that of the draft cooling towers preferred by Con Edison, 
however, considering the negative external economy created by this tower and 
borne by our comsmunity, as well as the national interest in power production, 
this seems over the long run to be a justifiable investsent as would the afore
mentioned research concerning alternate new means of dealing with this "waste 
heat".  

I therefore strongly oppose the construction of natural draft cooling tower(s) 
and urge you to reconsider the findings of your report and your recommendation 
to support Con Edison's suggested solution. I feel proper consideration has 
not been given to the many people who live in adjacent communities and to the 
possible disastrous esthetic and economic effect on our City's present and 
future development.  

I thank you for your attention in this matter and look forward to your response 
to the aforementioned points. I also invite you to visit us in Peekskill to 
discuss this problem in greater detail.  

Sincerely, 

Z: Ire 11- B co, Jr.  

Mayon
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Washington Office 
17 I5TH STREET, N.W.  
4HINGTON, D.C. 10005 

01 757-5000 

Welesrn Office 
4 HAMILTON AVENUE 

LO ALTO, CALIF. 94301 
415 3j7-18o

George W. Knighton, Chief 
Environmental Projects Branch 1 
Division of Site Safety & 

Environmental Analysis 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Mr. Knighton: 

Enclosed are comments submitted on behalf 
of the Hudson River Fishermen's Association on the 
Draft Environmental Statement related to the Preferred 
Closed Cycle Cooling System for Installation at 
Indian Point Unit No. 2.
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DRAFT ENVIRONMENTAL STATEMENT 

Related To The 

PREFERRED CLOSED CYCLE COOLING SYSTEM 

For Installation At 

INDIAN POINT UNIT NO. 2
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Srah Chasi s 
Attorney for Hudson River 

Fishermen's Association
Submitted by 

SARAH CHASIS 
(Natural Resources Defense Council) 
15 West 44th Street 
New York, New York 10036

April 8, 1976
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These comments are being submitted on behalf 

of the Hudson River Fishermen's Association (HRFA). HRFA 

is a citizens' organization with a membership of more than 

750 made up of citizens, fishermen, and scientists who seek 

to protect the natural resources of the Hudson River and 

the environment of the Hudson Valley. HRFA was a party to 

the licensing proceeding for Indian Point Unit No. 2 and on 

December 3, 1975, HRFA filed a petition to intervene in the 

Nuclear Regulatory Commission (NRC) proceeding to designate 

a preferred alternative closed cycle cooling system for 

Indian Point 2. An order granting intervention was issued 

on December 23, 1975.  

The interests of all HRFA members are affected by 

the present once-through cooling system at Indian Point 

Unit No. 2 which is extremely destructive of fish life.  

Therefore, HRFA supports the installation of. a closed-cycle 

cooling system at Indian Point 2 and- supports the installation 

of the proposed natural draft cooling tower, or any other 

closed-cycle cooling system agreed on by Consolidated Edison 

and the NRC, which will assure once-through cooling at Indian 

Point 2 ceases on schedule.  

The Draft Environmental Statement (DES) on alterna

tive systems makes clear that there are several alternative 

systems which are feasible and may be constructed and operated 

B

in an environmentally acceptable manner. The statement lays 

a firm foundation for this conclusion through a detailed 

review and analysis of the data relating to the different 

systems and their impacts.  

HRFA's major concern with respect to the proceed

ing on alternative closed cycle cooling systems is to assure 

compliance with the license term establishing May 1, 1979 as 

the date for cessation of operation with the present once

through system. That date, set after years of hearings and 

litigation, the NRC staff now states, is obviated by virtue 

of the NRC staff's own failure to act expeditiously. (DES, 

Section 4-3). Such a conclusion may not be reached unless 

there is 1) a showing by the company that the NRC staff's 

failure to designate a preferred alternative closed cycle 

cooling system by December, 1975 necessitates a deferral of 

the May, 1979 date; 2) an environmental impact statement is 

prepared on any proposed action respecting deferral of the 

May 1, 1979 date; and 3) a hearing is held to determine whether 

the deadline should be adjusted and, if so, to when. None of 

these conditions have been met to date.  

The statement, however,.deals with this critical 

issue in the following offhand manner:
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"Since the December 1, 1975 date for 
completion of all regulatory approvals 
is impossible due to the time required 
for detailed staff evaluation*, the 
May 1, 1979 date is postponed accordingly 
... no hearing date has been established, 
depending as it does on the publication 
of this DES and FES at a later date.  
Therefore, no definitive schedule can be 
set until later and any attempt to devise 
one would be unrealistic at the present 

- time." DES, Sec. 4-3.  

This conclusion is totally unacceptable. As previously 

stated by HRFA in a letter to Mr. B~n Rusohe (Dedcember 9, 

1975): 

"License deadline dates are not to be 
shifted about as if the License requirement 
related solely to an imnaterial'plan and 
structure modification. The License- provision 
allowing postponement of the May 1, 1979 date 
can not be read as automatic, but must be 
interpreted under the strong admonitions of 
the License to mitigate harm to the Hudson 
River biota. Delay where it appears that Con 
Edison will suffer no real or potential harm 
in continuing along the present *schedule is 
irrational, unnecessary and at odds with the 
basic requirements of the License." 

It is HRFA's position that the conclusion by the DES with 

respect to scheduling is unacceptable and violative of the 

public interest.  

The NRC staff took 15 months to analyze the company's 
license application and supporting report; in the end,-it 
reached basically the same conclusions as the company had.  
The staff'Is failure to act in an expeditious fashion indicates 
the low priority afforded this matter within the NRC despite 
the clear public interest involved and the explicit license 
requirement. The staff now seeks to use its own slowness to 
act to justify a delay which poses a serious threat to the 
very interests the NRC's license condition is -designed to 
protect.

4 

The Environmental Impacts of the Alternative 

Closed Cycle Systems. The DES analysis confirms the fact 

that there will not be significant damage caused by salt 

drift, fogging, icing or noise. Research conducted by both 

Con Edison and the SEC staff confirm the fact that there 

will be only insignificant effects on the local environment.  

With respect to the alternative preferred by Con 

Edison, i.e., wet natural draft cooling towers, the NEC 

staff estimates that the effects of saline drift on local 

vegetation either on or offsite is sufficiently low to be 

considered negligible (Sec. 5-72); that an average annual 

addition of 20 hours of ground fog in an area over the Hudson 

River would be the maximum impact from fogging (Sec. 5-38); 

that an average of 11 additional hours of icing might be 

expected to occur on an annual basis (Sec. 5-38); and that 

the predicted operational acoustic effects will not signifi

cantly exceed the ambient acoustical environment (Sec. 5-59 

& 6o). Thus the major potential environmental effects of the 

natural draft cooling towers which are saline drift, weather 

modification and noise are shown to be minimal.  

Con Edison's own Report on "Economic & Environmental 

Impac ts of Alternative Closed-Cycle Cooling Systems for 

Indian Point Unit No. 2" reached substantially the s ame

SP



conclusions.  

1. No significant ground level visibility 
hazard is expected to occur by operation of 
a natural draft cooling tower.  
Report at 6-12, et seq.  

2. Damage to vegetation from saline drift 
would be a potential problem for three species 
in a small area (1 Kme) and for hemlock in a 
slightly larger area (3.5Km

2
) after 14 rainless 

days coinciding with low fresh water flow in 
the Hudson River.  
Report at 6-14, et seq.  

3. Noise will not be a significant problem.  
Report at 6-48, et seq.  

CONCLUSION 

HRFA believes that the DES supports the position 

HRFA has taken all along, that the environmental impacts of 

closed cycle cooling systems are vastly outweighed by the 

environmental impacts of once-through cooling, and that the 

research conducted by the NRC staff and Con Edison confirms 

this position which was taken by HRFA in the licensing pro

ceedings for Indian Point Unit No. 2. Among the closed 

cycle systems, natural draft towers appear to minimize the 

effects of fogging, saline drift and noise, but are more 

visible than mechanical draft towers. However, if mechanical 

draft towers are more desirable because of their reduced 

visibility, such a system would meet with no objection from 

HRFA.  
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STATEMENT 
BY.SENATOR BERNARD G.. GORDON 

APRIL 19, 1976 

At a hearing held by the Nuclear Regulatory Commission last year 

concerning Indian Point Plant #3 I raised objections to the Commission's 

plan to require cooling towers at Indian Point. At that time I detailed, and 

.documented, the adverse economic, environmental and aesthetic impact 

that would result if such towers were built. The draft Environniental 

Impact Statement prepared by the N. R. C. staff and the Con Edison study 

showing natural draft towers to be the preferred type of cooling system 

contained information clearly establishing that the dangers posed by these 

towers are in fact very real.  

Since that time further research has only served to heighten my dismay 

at the apparent lack of concern for human needs evidenced by the N. R.-C.  

The N. R. C. Environmental Impact Statement in no way answers any of the 

questions raised in my statement-of April, 1975. Rather, important questions 

are again left unanswered, assumptions are made on the basis of non-existent 

data, and the health and quality of life of the area's residents given little weight 

when viewed against the sole focus of protecting the fishlife of the Hudson.

For your benefit, I enclose a copy of my earlier statement footnoting to 

the page the information, or lack thereof, which concerns me so greatly.  

But in order to lend greater substance to the feelings of the area's residents, 

I have sought, and enclose expert testimony, to support my apprehension 

as to these towers, These experts, I might add, are not from the threatened 

area and were unbiased as to what conclusions they would reach after dis

passionate review. Their conclusions are frightening.  

The "Comment", prepared for me by the. Northeastern Legislative Energy 

Staff, finds the N. R. C. Environmental Statement "sadlydeficient". They con

firm my fears that the cooling needs of other plants (such as Bowline, 1ss than 

5 miles away) are ignored, althought the cumulative environmental impact from 

these plants could be devastating. In addition, these scientists outline six 

potential beneficial uses for waste heat and sadly conclude that the N. R. C. 's 

brief dismissal of this important issue "is reflective of the process by which 

the United States has been locked into the most energy wasteful industrial in

frastructure in the world". The Comment points out that"many other factors 

are not covered by the N. R. C. report and that the prospect of a better pure 

cooling solution being developed is also ignored. " Further information on these 

issues should unquestionably be obtained before a decision to mandate these
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towers is made.  

In addition, a study prepared for me by the Atmospheric Sciences Research 

Center of the'State University of New York concludes "that once-through 

cooling will have less detrimental physical impact and less displeasing aesthetic 

impact than the cooling towers". It also points out, and details, the fact that 

at the time of theN. R. C. study "not enought data were available to analyze 

all'the environmental impacts of the salt drift from the cooling towers. H 

Dr. Ulrich Czapski, Associate Professor of Atmospheric Science at the State 

-University concludes that, "Not only is the use of cooling towers a great economic 

penalty, but its atmospheric consequences are not sufficiently well known to 

guarantee a diminished total environmental impact. " In outlining the very real 

dangers to the plant life of the area raised by this salt drift the Atmospheric 

Sciences report notes "The synergistic effects of salt drifts and drought have 

not been considered in the Environmental Impact Statement'". It concludes that 

the Statement "contains too little data" to evaluate the potential adverse impact 

of salt deposits on the area's vegetation.  

The N. R. C. studies thus far have contained too little data, have made too 

*many assumptions, and have shown too little concern for the threatened plight

a

of thousands of people in a four county area. We bring our fears to your 

attention and urge that these concerns are justified by the facts. There 

is a clear obligation on your part to defer the requirement of cooling towers 

at Indian Point until all environmental questions have been completely and 

satisfactorily answered. To do less than this would be to condemn the 

residents of the Hudson Valley.-to live with the frightening consequences'of 

these monstrous towers before their full impact has been adequately studied.  

BERNARD G. GORDON
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FROM: SENATOR BERNARD G. GORDON 
37th STATE SENATORIAL DISTRICT

CONTACT: Joe Shan.n.  
Asu Code (518) 472-2127 
Aro Code (1) 237-6611 TESTIMONY

SENATOR BERNARD C. GORDON 

before the 

ATOMIC SAFETY and LICENSING BOARD of the 

NUCLEAR REGULATORY COMMIIYIOY ", 

April 1, 1975 

I appreciate the opportunity to submit this statement to the Nuclear 

Regulatory Commission concerning the veto ra 'oars and concerns that the 

people of the Hudson River Valley hove rela't ci t clanned construction 

of hideous and offensive water coolino towe- at the 5'te of Con Edison's 

atomic plants at Indian Point.  

I also emphasize that I Am absolatelv con.:,. -d that I am exnressing the 

opinion and viewpoint of the large majorir "eon e who will he grievously 

and adversely affected bys Washington dir"-': e that sill have such a 

catastrophic impact upon them.  

It is my hope that the Commission will be able - - even at their considerabl 

and comfortable distance from the effect of t lefr ruling - - to revise its 

ill-conceived viewpoint toward more humane considerations.  

Since tde final environmental statentnt prepared by the N.R.C. considers the 

environmental Impact f.rom operation of all three reactors, I would like to 

direct my remarks to the N.R.C.'a decision to order a cooling tower for 

Plant 02, as well as to the operation of Plant 03.  

It is most disheartening to recognize that the Commission is prepared to 

mandate not only a tower at Plant 02, but also at Plant 53. Indian Point

can very well become known as the world's largest towering inferno, -

a most dubious distinction.  

Exactly seven years aqo, I publicly warned that the continued proliferation 

of atomic plants at'Indian Point "must be weighed against' the common welfare.
0 

That premise still.holds true today. The Commission's license provisions 

requiring cooling towers are an outrage to the neople of the Hudson Valley 

and poses a clear danger to the health, welfare and livelihood of a quarter 

million - - and more - - people of Westchester, Orange, Putnam and Rockland 

counties.  

Construction of two natural draft, wet cooling towers, as approved by the 

Commission, would, unuestionably, roin the natural beauty of the Hudson 

Valley. These concrete towers would be over 560 feet high, over 300 feet 

across the top, and emit a plume of saline mist that would rise thousands 

of feet into the air and cover an area mlose wide. rhey would be' the tallest 

structures between New York Citv and Albanv. !Xhile eery subtle attempt has 

been made to minimize the other horrible conse-uences to the Hudson Valley 

which would result from constructlon of these towers, tie N.R.C. report 

concluded: 

"The staff recognizes that there Is one impact of 

cooling towers that is not neRliglbl,; this is the 

visual insult of the towers themselves an d, under 

certain meteorological conditions, the plumes fron 
2 

the towers." 

"Insult" is certainly the proper word for the order requiring a tower for 

Plant 12. But it is an insult that too greatlv threatens the very existence 

of the people affected to be allowed to go uncorrected.  

Economically, the cost of these towers will be added to the tremendous 

burden already borne by the Con Ed consumer. 489 million dollars, almost 

one-half billion dollars, is the estmated total revenue requirement over 
3 

the life of the Plant for just one of these towers; And this amount will 

be added to the rate structure of Con Ed, whose customers already pay the
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highest electric rates In the countryl 

Apart from the obvious aesthetic and economic reasons. -vman health and 

environmectal considerat Ions alone fully demonstrate the iniuity of 

constructing such towers. Never before in the world, to mv knowledge, have 

such towers been constructed on an inland salt-water estuary. The millions 

of gallons of salt water mist which will be spewed datl from the top of 

these towers will kill plant life, block sunlight, create dangerous Ice and 

fog at certain times, rust our automobiles and erode te very structure of 

our bor,-s! 

And - - I emphasize - - these are .not just idle fears. Your own report 

says that this sro plume will create an artificial cloud cover blanketing 

an area having a radius of more than four miles, a possible diameter of 

more than eight miles and a fall-out affecting an area more than twenty 

4 

miles aide. The Con Ed environmental stud, concluded this saline mist 

could increase corrosion activity. stating: 

"Metal, concrete, wood. vatnted and aualt r'rfaces 

in the vicinity of the cooling mao a: present 

a potential for saline dasage.' 

Your study has concluded t,t then- towers -. I dron Almost 20 pounds of 

salt per acre each year in some areas, and ,o:-'st over 8 pounds each year 

6 

in an area ten miles from the towers! The imcact of this salt drift on 

plant life alone will be devastating.  

The N.R.C. environmental study also concluded that these towers will cause 
7 

fog. And your report states that: 

"When temperatures are sufficientls low, cooling 

tower plumes can cause icing'." 

To these horrors must be added the-cumulative effect we can expect from 

construction of two similar towers across the river at the Orange and 

Rockland Bowline plant, as required by a Federal Environmetal Protection 

Administration ruling just a month sgo.  

Visual Insult, salt deposits, fog, corrosion, Icing, blockage of sunlight -

a

these environmental catastrophes are all conceded as inevitable in the N.R.C.  

report. And yet the report concludes: 

"In the judgement of the staff, this impact is 

acceptable, whereas the likely damage to stri'ed 

bass is not." 

I won't accept - - nor will the people accept - - such , callous, 

indifferent and absurd conclusion! 

The fact that such conclusion is not based on sound Information regarding 

the impact of the products of the towers, namely, Ice.and olumes, rests 

uneasy upon us, particularly since your own study determines that: 

"No quantitative method of predicting these 

situations are generally accepted." 

Relative to the killing of plant life, the report points out that: 

"Unfortunately, the effects of aer.,' salt 

Impaction upon plant species in areas remp..  

from the influence of coastal salt s rav ).a e 
ii 

received little studv 

Unfortunate indeedl Not for the commissin m miers, but for those of us 

who live here and who will be so gravely aff.ted. And, idcidentallv, no 

consideritlon at all was gi'ven in your report of the effect of additional 

salt, mist, ice, fog and corrosion from the towers now mandated for across 

the river.  

In the name of environmental conservation this Commission, after inadequate 

study and with limited foresight, seeks to condemn the people of this area 

to live in a smog-shrouded wasteland. I Intend to do everything in my 

power to prevent this from happening.  

If the total isolation of this Commission from the concerns of the people 

who live and work in this area is not yet clear, one final quote from your 

staff report ends all doubt: 

"From the analysis of alternative cooling systems, 

the staff believes that additional information of

a a



impacts of such systems should be obtained. As 

predictisns of minimal vegetation damage were based 

upon calculated drift deposition rates, which have 

not been verified, the staff requires that upon 

completion of the construction of the cooling 

towers the applicant should establish a series of 

permanent plots at strategic locations ..... in the 

event that major vegetation damage is observed 

(e.g., extensive defoliation, dieback of trees and 

ornamentals on adjacent properties, decline of 

screening vegetation, etc.), it is recommended that 
12 

appropriate steps be taken....." 

The Commission has the temerity to order the building and operation of 

these monstrous towers - - and they tell us that if the countryside rots In 

the process, we'll worry about It then? Tic 're rutting the cart before 

the horse - - and they are also placing the val, . of a uatc life before 

that of human life. T urge -0cr to rescind your order renuiring cooling 

towers for Plant #2 and I urge ou to not require a tower for Plant #3.  

I intend to. vigorousl,. purses passage of lei lation that I have already 

introduced in Albany to require our State aenc ir - trie Public Service 

Commission, Environmental Conservation Department and others to study and 

mandate approval of all plans con these towers before construction can be 

started.  

I emphasize, too, that I appreciate and inderstand the eroblems relating 

to the environment of the Hudson River and the desire to properly regulate 

such factors. I have addressed myself only to some objections. It is 

certainly proper to consider alternatives. I have not been able to conclude 

as to the best methods of approach although I believe that several addresaing 

you today will be offering solutions. I am aware, too, that the Commission 

has considered other approaches and they should be fulIn explored.  

However, frightening towers and their calamitous impact are not the answer.  

There must be a better way - - and it must be found.  

- 30 -
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Regulatory Commisins, Office of Nuclear Reactor Regulation, Summary 
and Conclusions, p. xI.  
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11. Ibid, Ch. XI - 22.  

12. ibid, Ch. XI - 52.



STATE UNIVERSITY OF NEW YORK AT ALBANY 

ATMOSPHERIC SCIENCES RESEARCH CENTER 

1400 Washington Avenue 
Albany, New York 12222

TO The Honorable Bernard' G. Gordo " " 

LOB - Room 708 
Empire State Plaza 
Albany, New York 

FROM: Ulrich Czapski and Ronald Stewart 

DATE: 29 'March 1976 

RE: 'Indian Point Cooling Towers 

Enclosed please find a short analysis by an ecologist, Mr. Alvin 

Brejsch, concerning the salt discharge from the cooling towers 

at Indian Point. It simply points out that not enough data were 

available to analyze all the environmental impacts of the salt 

drift from.the cooling towers.  

Once again we are tr ying to compare the environmental impact of 

two cooling systems. We believe that once-through cooling will.  

have less detrimental physical impact and less displeasing aesthetic 

impact than the cooling towers.  

The enclosed American Electric Power brochure will provide examples 

of cooling tower plumes .6-9 miles downwind of the towers. We 

thought that this analysis might be of interest.  

RS:UC:mh 

Enclosures , .  

B

+ ".08 4 STATEMENT ON COOLING TOWERS 

Ulrich Czapski 

Cooling towers are being used increasingly in the United States 

because of environmental concerns and consequent regulations about the 

direct dissipation of heat in the cooling water by returning it to large 

water bodies. Not only is the use of cooling towers a great economic 

penalty, but its atmospheric consequences are not sufficiently well known 

to guarantee a diminished total environmental impact. Ultimately the 

heat from thermal effluents into rivers and lakes is transferred to the 

atmosphere by the same process as in cooling towers - namely by evapora

tion (about 80%) and by convection (about 20%). The difference for the 

atmospheric environment lies in the radius (area) and hence concentra

tion, as well as in the elevation where this transfer occurs, causing 

the different atmospheric consequences. The waste heat in cooling towers 

and the concomitant amount of water vapor is put into the atmosphere over 

the exit surface of the cooling towers (ca. 1 acre). Because of the 

bouyancy of the water vapor and heated air, the plumes of cooling towers 

can rise to considerable heights, but they almost invariably cause large 

visible plumes and under the right circumstances can trigger convection 

activity 'or reinforce existent instabilities of the surrounding airmass 

(see Czapski, 1968; AEP Brochure, 1974). Direct heat disposal into river 

waters will disperse the heat through mean and turbulent transport in the 

water over a vastly larger area (i.e., a distance of tens of miles down

river under moderate flow velocity)-and therefore the concentration of 

water vapor and heat when entering the atmosphere will be much lower.  

B-72 
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On the other hand, because of the low elevation and the lack of apprec

iable bouyancy of the air above the water in many situations, fog can 

occur and-be augmented-over the river. This-effect, however, is almost 

certainly-confined to the-immediate neighborhood of the river and will.  

occur predominantly only when fog could naturally. occur. A meteorological., 

advantage of cooling towers over direct cooling water disposal cannot be 

easily. demonstrated, and it might weil be that cooling towers also have 

a disadvantage from the physical-point of view, in addition to their 

unsightliness and the severe economic penalty. These considerations do 

not take additional environmental- damage into account that may occur 

from salt spray of the cooling tower plumes.

W U

INDIAN POINT: IMPACT OF SALT WATER COOLING TOWER ON VEGETATION 

(Discussion based on Alternative.B of Appendix G - Cooling Towers 
for Units Nos. 2 and 3) 

Alvin Breisch 

1. Indian Point Environmental Statement on the impact of salt drift from 

cooling towers is based on a very limited field survey of vegetation com

munities which does not include the entire area of influence of the towers.  

2. The sensitivi'ty of species used in the experiments at Forked. River (the 

basis of comparison to'Indian Point).was measured as to the extent of 

leaf injury. No evaluation was made of the possible effects on such 

phenologically important events as needle elongation, flowering, and fruit 

set which are generally considered more sensitive times for injury due to 

pollutants.  

3. The evaluation assumes normal precipitation rates to determine dilution 

of salt drift from cooling towers for purpose of vegetation impact analysis.  

Such an analysis fails to consider occurrence of meteorological drought 

which would combine naturally occurr water stress with additional stress 

due to salt drift. Drought conditions tend to heighten the effect of salt 

on sensitive species.  

Indian Point Environmental Statement on the impact of salt drift from 

cooling towers on the terrestrial biota is based on data from low lying 

plant communities within two miles of the cooling towers. The three 

terrestrial sample areas described (Indian Point EIS p. 11-35) may be 

sufficient analysis if direct discharge of cooling waters to the Hudson 

was used, but the analysis is unacceptable if consideration.of cooling

1



towers is to be made where an airborne pollutant can be broadcast in 

potentially large quantities over a much larger area. The upland com

munities in Blue Mountain Reservation (2 1 miles to the east) and Palisade 

Interstate Park (2 miles to the vest) have not been analyzed although 

these areas represent the closest plant communities to Indian Point that 

are protected as parks and contain more natural and undisturbed vegetation 

than would generally be found in the -industrially or residentially zoned 

low lying area along the Hudson. These areas have not been shown in the 

EIS to be comprised of salt resistant species or to be similar in species 

composition to salt spray communities along the coast.  

Vegetation impacts are considered no greater than those of Forked 

River area partly on the assumption that Indian Point cooling towers 

utilize less salty water ("12,000 ppm vs. 45,000 ppm) than does Forked 

River. However, Indian Point deposits more total salt on the surrounding 

landscape. The maximum at Forked River is approximate ly 30 Kg/11m
2
/mo 

(Fig. 7 and 8) versus 180 Kg/Kmn
2

/mo at Indian Point (Indian Point EIS 

Fig. G-3). According to Fig. 0-3, salt deposition as great as the maximum 

from Forked River (".2 miles) could occur in an area around Indian Point 

five miles to the west, three miles to the east and over 10 miles north 

and south. The Forked River report determined their cooling tower 

emis sions to be low by a factor of six for short term effects and a factor 

of 40 to 100 below average annual near ground air concentrations necessary 

to effect vigor and plant distribution. The Forked River report also 

determined the concentration of natural salt spray up to 15 miles, inland 

will exceed that from the cooling towers so that the natural vegetation 

of the area is already adapted to a salt spray environment and the 

addition of another' small increment of salt from the cooling towers will

0

have no effect. The area and intensity of the influence of the salt 

deposited from the Indian Point cooling towers (up to six times as high 

as levels from Forked River) is significantly greater than for the Forked 

River cooling towers.  

Although the vegetation of Indian Point and Forked River contain a 

number of common species (red and white oak, beech and cherry) there are 

some differences which are significant in terms of salt tolerance.  

White pine, maple and hemlock are all less salt tolerant than the oaks 

and are reported to occur in the Indian Point area but not in the Forked 

River area. Westing (1969) found that the effects of salt accumulation 

greatest on those trees he observed with shallow roots (sugar maple, 

hemlock and white pine) than on trees with debp roots (moist oaks).  

Rotheimer et al. (1967) found salt to be a factor in maple decline. Hall 

and Hofacra (1970) found red and white pine to be most sensitive 'to salt 

of the trees they tested. The Forked River report reported no damage to 

white pine grown in a greenhouse and sprayed with salt water mist.  

Observations on salt damage experiments conducted as part of the Forked 

River environmental assessment were based on extent or presence of foliage 

damage, whereas air pollution of other types have been found to have 

greatest effect at phenologic ally significant times, such as needle expan

sion in white pine. The experiments of Westing and of Hall and Hofstra 

are with winter salting of roadways and in general deal with higher 

concentrations of ions than would be associated with cooling towers but 

which have a much more local distribution (<400 ft. from highway).  

The Indian Point EIS diminishes possible impact on vegetation by 

concluding (p. XI-23) "The deciduous habit of a major proportion of area 

'vegetation coupled with the large volumes of precipitation (average 43 in.
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!annually) available for dissolution and transport of saline deposits via 

percolation and runoff, will serve to further reduce any potential for 

damage due to impaction or deposition of drift solids.'" Westing (1969) 

found that generally woody plants are more sensitive to salt accumulation 

than non-woody plants which is in agreement with conclusions reached by 

Woodwell (1970) concerning exposure to increasingly severe environmental 

stress. No advantage should be attributed to the deciduous habit. The 

assumption of "large volumes of precipitation" fails to consider impact 

of drought which tends to heighten effect of salt (Westing, 1969).  

Diought periods would also be times of generally low fresh water flow in 

the Hudson and, therefore, higher salt concentrations in cooling water.  

Occurrence of drought conditions during growing season would, therefore, 

increase chance of short term effect of salt on vegetation. Drought con

*ditions occurred in the Hudson Valley 20.7% of the time in the 35-year 

period from 1929 to 1963 (Fieldhouse and Palmer, 1965). During this 

period, 14 growing seasons were affected by drought of five months' 

duration or longer. The synergisticeffects of salt drift and drought 

have not been considered in the EIS.  

The statement (p. XI-22) that salt concentrations are much less 

(20 ppm vs. 640-1280 ppm) than water used for supplemental irrigation 

in eastern United States of plants having low salt tolerance, ignores 

the potential for timing irrigation to coincide with water need and with 

periods of plant development not as likely to cause damage. Such a 

program of timing salt release would be impossible with a cooling tower.  

The problem of salt spray affecting an area of natural vegetation 

not previously subject to a salt spray environment has in the past only 

been applied to the problem of salting of highways and only after such

salting has been underway. The problem of year round application of 

less concentrated dosages of salt over larger areas, such as from cooling 

towers, cannot be compared to irrigation of farm land using salt water.  

Westing (1969) feels that the needs of humans will prove sensitive to 

the build up of high salt concentrations than will most plant communities, 

but the fact that many roadside trees have low salt tolerances should be 

an area of concern since the Indian Point EIS presents little vegetation 

data.  

The Indian Point EIS contains too little data to evaluate the 

environmental impact of salt drift on the vegetation or to base a study 

analyzing the effects once cooling towers are in operation.  
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Commentary On 

"DRAFT.ENVIRONMENTAL STATEMENT 

for Selection of the. Preferred 

Closed Cycle Cooling System at, 

INDIAN POINT UNIT NO. 2" 

The Draft Environmental Statement for. Selection 

of the Preferred Closed Cycle Cooling System at Indian 

Point'Unit No. 2" is sadly deficient in two regards. First, 

analysis of the effects of a cooling system is completed 

largely without reference to the cooling needs of- other 

large thermal electrical generating plants and other 

facilities in the area. Second, the economics section

is totally deficient in ignoring any aspects of the problem 

of generator waste heat beyond cooling.  

This statement will largely elaborate on the 

second point,' without meaning to"detract from the problem 

of multiple installations.  

Cooling towers,- or any primarily cooling device 

for a thermal electrical generator, are a way of disposing 

of "waste" heat, heat not needed for" the generation of' 

B

-2

electricity, in hopefully the least environmentally damaging 

fashion. In the case of Indian Point Two, this means 

dumping heat more than equivalent to the entire power out

put of the plant, at a cost of over 90 million dollars for 

the preferred dumping facility, and total costs of 153 

million dollars, using the most conservative cost estimate.  

Conservatively, the fuel value of recoverable heat 

dumped to the environment will be between 20 million and 

25 million dollars yearly.  

This situation of wasting heat which would require over 

5.8 million barrels of oil a year to produce at one site 

alone, is the product of an institutional heritage separating 

the electricity generating industry from others, brought 

on in large part by cheap energy, as compared to the cost 

of capital. However, it has been clear at least since the 

Arab oil embargo, that such patterns are unwise and counter 

productive. "Waste" heat from industrial processes. is 

now one of our largest and cheapest energy resources; its 

use, including the building of the necessary institutional 

framework, should be one of the natiols highest priorities.  

This point was raised over two years age, in 

the December, 1973 State of New York Department of Envir

onmental Conservation review of the Draft Environmental 

Statement related to the operation of Indian Point Nuclear 

Generating Plant Unit No. 3 (Docket No. 50-286). The depart-
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ment stated, as its second General Comment,"The Comrmission 

staff should consider alternate use of the rejected 
heat 

from plant operation. In this time of energy crises, 

the wasteful- disposal of heat which could be used for 

heating homes and businesses, used in the production 
of 

food, etc., does not appear to meet those goals of NEPA 

presented in the Foreward." 

In reply, the commission stated that it had 

examined the problem of the use of waste heat during its 

(pre-embargo) assessment of Indian Point Unit No. 
2, and 

found such uqes incompatible with the existing 
turbine 

systems, and that "there are no potential users of 

waste heat in the quantity available within reasonable 

proximity to the Indian Point Plant." The commission

concluded its two paragraph discussion with "The 
staff 

believes it reasonable to assume that recovery of 
any 

significant portion of the waste heat from the Indian 

Point Plants would not be economical at the present time." 

This analysis (igno ring its brevity) is reflective 

of the process by which the United States has been 
locked 

into the most energy wasteful industrial infrastructure, 
in 

the world. The analysis ignores (1) the possibility and 

desirability of creating adequate uses for some of 
the-

heat, and (2) the possibility that recovery will be economic 

in the near future, or at least shortly after the cooling 

tower(s) comes on line. Of course, the prospect of a 

better pure cooling solution being developed is also 

ignored.  

At this point, it whould be made clear that 

we are talking about immense expenditure to further erode 

the thermal efficiency of a process, electrical generation 

from nuclear fission, already quite inefficient, or perhaps 

deficient (Brookhaven National Laboratory uses a figure of 

28%-total thermal efficency for the light water nuclear 

reactor electrical generating process, including fuel 

cycle).  

onto this cycle, a cooling tower system contributes 

an added 0.91% drop in thermal efficiency, from the original 

31.65% efficiency of the plant itself, ignoring the fuel 

cycle, or a 2.8% loss of the energy production of the plant.  

This calculation ignores the energy expended in building 

the cooling device.  

In addition, we are assured that the cooling system.  

for one plant will add only about 1% to the cost of Con

Edison power. Again, the micro picture being focused.  

avoids the generic consideration. Given requirements for 

cooling towers at Indian Point Unit No. 3, and Bowline and



Roseton facilities, we are talking about a 3 1/2% increase.  

Given, on the other hand, the potential benefit 

in thermal energy, it becomes clear that great expenditures 

can be justified to utilize the power plants fully. Such 

utilization would, of course, provide economic benefits, 

certainly to the area and Consolidated Edison's stockholders, 

and most probably utility ratepayers. The failure of the 

%valuation of proposed action" is that it does not 

address the loss of the potential use of the waste heat.  

This may be less than surprising, given that the "evaluation" 

runs just over one page of print, supplemented by a table.  

Value of the waste heat varies, depending on 

calculations. Based on the 7,350 x 106 btu/hr design cooling 

capacity of the proposed Indian Point No. 2 (and remembering 

that the Indian Point No. 3 system will be bigger, which 

will make-up for any overstatement here), a .65 capacity 

factor, and recovery of .43 of the total thermal capacity 

of the plant, an 800/106 btu fuel cost (ignoring totally fuel 

coversion Ilosses), now unobtainable, yields a: foregone 

annual benefit of over $21 million dollars; a one dollar 

per 106 btu.fuel cost raises the value to almost 26.5 mil

lion dollars yearly. Multiplying these values by two, for 

Indian Point Unit No. 3, puts discussion in the 40 to 50 

million dollar yearly range at one site without discussing

0

other electrical plants in the area. Fuel conversion losses 

would further escalate the value discussed, to the 48 to 

60 million dollar range.  

The above discussion is based on natural gas or 

coal costs, the former unavailable at the regulated prices, 

and the later, subject to transportation difficulties in 

New York and much of the Northeast, possibly available in 

quantity by water ways. Oil, the dominant Northeastern 

industrial full, would double the cost, based on controlled 

prices, which will rise further in the future to the foreign 

price under recent federal legislation.  

Using the same methcd of calculation as used for 

cooling tower calculations in the draft environmental 

statement, we arrive at a present value in the realm of 500 

to 600 million dollars. The oil price equivalency would be 

about three times this figure.  

Given over a half billion dollars, what kind of 

systems can be conjectured to use the heat available for 

the taking at Indian Point in 1978 or later? Put another 

way, how close are we to being able to use relatively low 

grade waste heat? 

Most potential uses demand temperature differentials 

above the 15
0F above ambient currently generated as waste 

by the plants at Indian Point. However, two things may be

a a
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said that offer some hope to change this. First, asnoted 

above, there is the potential of up to half a billion 

dollars in benefit that may be used to pay costs. Second, 

research and development continues on these and other energy 

problems. To commit almost one hundred million dollars to 

wasting large quantities of heat only two to three years 

after energy utilization became a subject of intensive 

investigation is to improperly continue practices from 

a by-gone era.  

Among possibilities for heat utilization are: 

1. Researchers at Gruman Aerospace Corporation 

have suggested the concept of the wind tower or tornado 

generator. With a three to one ratio of height to 

diameter reminescent of cooling towers, and similar size 

magnitude, the two devices appear to be compatible. What 

is-most interesting is that the researchers have already 

stated that waste heat from electrical facilities could be 

used beneficially, calculating that a temperature differential 

in excess of 19°F will maintain electrical generation in 

the-wind tower in windless conditions.  

2. Conventional Rankine cycle heat engines.  

Bottoming cycles are the subject of extreme interest, and 

new designs, usually utilizing fluorocarbon working fluids, 

promise lower and lower operating temperatures. As with

other waste energy development, the lure is the utilization 

of energy obtained for free. The extreme case of such 

thinking is the development of the ocean thermal gradients 

generator, which would work on thermal differences of 

50 to 40F, or less. Utilization of power plants as a 

heat source would clearly minimize complexity compared 

with ocean devices planned to operate using the heat 

differences of water layers 1,000 feet apart.  

3. District heating. European systems use heated 

water down to 80
0
C, attaining thermal efficiencies for 

combined generation of electric power and useful heat of 

better than 85% and over 75% including distribution. This 

possibility eliminates much of the existing pollution due 

to decentralized burning of fossil fuels for space heating, 

and has such incidental benefits as heated streets in winter

time, eliminating snow and ice removal. While electrical 

generating efficiency would decrease, and plant modification 

would be necessary, the savings possible make it unreasonable 

to dispense with the idea out of hand.  

4. Process heat uses would entail a similar need 

for higher temperature ranges as district heating, but 

probably would provide a more concentrated use, lessening 

distribution costs, and provide a year-round use for energy.  

Areas immediately adjacent to the Indian Point complex are 

industrial.



5. Given the size of the expenditures involved, 

moving water some distance to cooling ponds, agricultural 

or aquacultural uses should not be ruled out as rapidly 

as in the draft impact statement, where cooling ponds are 

disposed of in one sentence, after a one paragraph 

description.  

6. Although quite wasteful compared to initially 

designing a plant to provide steam or water at more useful 

temperatures, waste heat water can be raised to heating 

quality or steam by heat pumps; in winter the heating 

advantage over ambient conditions might well be significant.  

In closing, it is clear that the "Draft Environmental 

Statement for Selection of the Preferred Closed Cycle 

Cooling Systems at Indian Point Unit No. 2," does not 

consider waste heat problems in a generic fashion, in 

impacts on the area, and most especially does not consider 

the economic benefits being wasted. The cooling problem 

is not a last item of the electric business to be disposed 

of expeditiously, but one part, and a symptom of, a large 

complex of problems indicative of America's energy problems.  

a a 
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April 12, 1976 ,A1 ... R 

Mr. William A. Anders 
0

5 9C 
Chairman APR2o 197
Nuclear Regulatory CommissionI 
Division of Site Safety P' 

Washington, D.C. 20555-" 

Re: Draft Environmental Statement 
Closed Cycle Cooling System 
Indian Point Unit No. 2.  

Dear Mr. Anders: 

In your consideration of the Draft Environmental Statement 
for a Closed Cycle Cooling System at Indian Point Unit No.. 2, which 
is located within the 25th Congressional District, it is my understand
ing that an extensive study of fish in the Hudson River is being con
ducted at this time and nearing completion.  

It is further my understanding that fishing in the Hudson has 
been banned due to the high levels of PCB's in the water.  

Therefore, although I am in-full support of preservation of 
our environment, would it not be wise to pause for completion of the 
fish study at this time. I also believe that alternative closed cycle 
cooling systems would be preferable to the natural draft system pro
posed for Indian Point #2 and #3 which, due to the conjestion of the 
area, could have devastating adverse economic effects on the entire 
area.  

Sincerely, 

Hamilton Fish, J 
F:JD~jt Member of Congress
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MR. SACK: Con Edison would like to reserve the 

right to cross-examine these witnesses at the appropriate 

! .time . . , 

41 . . .CHAIRMN SCHS" Oh, yes.  
CR °GRAINEY: Mr.° Chairman, let me elaborate on 

5 
6 that."

I would not object if this would help _r. Sackls 

problem of during this session having the witnesses avail

able to be recalled, by any of the-parties here or by the 9 

Board for that matter, after the questioning is completed.  

However, with respect to Mr. Sack's point of possibly 

12 disagreeing with portions of the Final Environmental State

13 ment, I think if he does, and-if he elects to Put those 

14 portions in controversy, he is fre to do that with approp

riate witnesses or through cross-examination. 'But that by 
15 -- "'"..  

6 itself I would not think would be grounds for striking any 
16 - -. .  

of the Final Environmental' Statement unless he showed that 
17' 

certain portions didn't meet.the usual prerequisites under 

the law for granting a motion to strike.  19

- CHAIRMAN. JENSCH: We will take that matter up 
20 

if and. when he makes any motion.  

Very well, does that complete the direct pre
22* 

sentation by the Staff? 
23 

MR. GRAINE: I do have a few additional ques
24 

tions.  
25. .  

II
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CHAIRMAN JENSCH: Proceed.  

MR. GRAINEI: Let me also add that the Staff did 

intend to call an.additional witness, Mr. Carson, as part-of 

the panel who was involved in certain meteorological aspects 

of the Final Environmental Statement.  

I believe, though, that the current panel can 

answer most. of those questions, since we did not e.pect the 

panel to be on this quickly and Dr. Carson is flying in 

from Chicago.  

If the hearing goes into another day, Dr. Carson 

will be here tomorrow, if there are areas that this panel 

has not satisfactoe y answered to the Board's satisfaction, 

CI*AIRMAN JENSCH: Very wll. Proceed.  

MR. GRAINEY: Yes, sIr.  

BY MR. GRAINEY: 

OL First,,: Dr. Geckler, can you indicate to. me, 

whether the Staff analysis in its Final Environmental State

ment of environmental impacts and economic.impact-swas assessec 

on the basis of plant operation at 1033 megawatts electrical, 

or 873 megawatts electrical? 

(Witness Gecklar) The econcmics were evaluated 

on the basis of 8731. All of the environmental impacts were 

evaluated. on the basis of the 1033. That includes Appendix 

A, which has the drift, results of. the drift calculations, 

and the remainder of the text.

I-
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tl Now, if.the economics were re-evaluated at 1033 

megawatt electrical, would that .change any partz of the 

Final Environmental. Statement? 

1: would -have ,r. Say respond to that., 

. . (Witness S.v) It would change the absolute 

values in terms of cost of alternatives,. but: it would not 

change the relative ranking of the alternatives.  

So. then it would not change your conclusions?.  

A No, it wouldn't.  

Q. Now, with respect to operation at 873 megawattsp 

would that, if you assumed that level of operation for 

your environmental impacts, would that result in any 

changes? 

A. (Witness Geckler) It would make'a minor differ

encebut none. that would be significant. It would not. change 

conclusions...  

Q. Secondly, there has been some discussion this 

morning both of circular mechanical draft cooling towers, 

fan-assisted mechanical draft and natural draft. In the

Final Environmental Statenent'-I believe you mentioned that 

both circular mechanical and- fan-assisted mechanical are 

viable-. forms of closed-cycle. cooling but are not the pre

ferred alternative. Is that correct? 

A. That is correct., 

Could you elaborate on the reasons for that?
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A. We consider the circular mechanical draft and 

fan-assist-d draft to be viable concerrns,_ or viable systemns, 

although they are relatively new and they have limited 

operational experience. In. tha Staff's opinion the circular 

mechanical draft does not invoke any new technology, whereas.  

the fan-assisted may.  

VOICE: Would you speak up, please? 

CHAIwlMA JENSCH.0 Yes, it is difficult, -nd I 

think you will have to make an extra effort. We do not have 

microphones, unfortunately. If you will just raise your 

voice it will be very helpful.  

WITNESS GECKLER: We considered that both the circ-iu 

lar mechanical draft and the fan-as-sisted tower to be 

viable, although they are relatively nie. The technology 

involved. inthe circular mechanical draft does not represent 

new technology, since they are a collection of mechanical 

draft cells simply arranged in a new pattern. The. fan

assisted. is relatively new technology, but it is the 

Staff's opinion that they are well enough developed to be 

viable selections.  

BY MR. GRAINEd: 

What is the basis Zor not selecting them over 

the natural draft tower?: 

A. (Witness Geckler) The maj or effects that, one 

can - impacts that one anticipates from cooling towers 
are

I Ulk -
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drift, noise and visualimpacts, both of the plumes and 

of the structures. In addition there is the matter of 

costs among various- systems .  

In- the present case the costs wash each other 

out pretty much. They are all within 3 percent of the same.  

O. That is of the three towers under discussion? 

"CHAImAN JENSCH: May I interrpt? 

You ladies, if you cannot hear, or the others, 

move right over in the front row heze and be closer to the 

witnesses. I think it will assist you.  

.... MS. DONALDSON: Before, when the air conditioner 

was turned off, it -made it easier.  

VOICE: We asked the custodian0 He did seem to 

take care of it.  

CHAflMAN JENSCH: Do feel free to move over.  

WITNESS GECPLER: I will try to speak louder.  

CHAIRMAN JENSCH: If you will, each of you.  

WITNESS GECXLE2R: One should remember also that 

the original intent of the closed-cooling system to be 

installed at Indian Point is to protect the fishery. And 

with all of the delays that have occurred, the time is get

ting rather short to attempt to protect, it.  

Therefore, the impact of changing from, say, a 

natural .draft tower to some other type, which. would take ap

proximately a year more design time, even though it might
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blt 16 2 take less to construct it, works .in favor of the natural 

draft tower.  

The drift effects of the natural draft tower, 

4 as we have heard earlier, are considerably less than from 

5 a mechanical draft. The major thing working against the 

6. natural draft tower is the visual impact of the plumes and 

7 of the tower structures themselves. However, in view of 

8 the overall picture of all the cooling systems, we felt 

9 that the visual impact did not turn over the natural draft 

10 towers, and therefore we considered that, overall, the natural 

draft tower was more desirable than the other systems.  

12 MR. TROSTEN: Mr. Chairman, I move to strike all 

13 that portion of Dr. Geckler 's statement that referred to 

14 the need to act quickly to protect the fishery. It is 

15 utterly irrelevant to this particular proceeding. It is im

material and unreliable, and I move. to strike it.  

17 If the Reporter would read it back., I could 

18 identify those portions more specifically.  

CHAIRMAN JZMSCH: I .hink I have the po--tions 

20 in mindto- which you refer.  

2 MR. GRAINY : Mr. Chairman, I oppose that. motion.  
21 

k + 22 I think this goes back to the discu5sion we had this morning 

of why we are here.  23 
Is this an academic exercise, or are we fUlfilling 

. a license condition which has been pult in as a result of
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approximately 5,000 transcript pages of hearings on the Lmpact 
/ 

to the fishery? 

I- think this Board, not only did it make a. determi

nation, but it could certainly take; judicial notice'of its 

own decision as to why we are. discussing closed-cycle cool

ing at all. It is not.a question of the abstract, at all.  

MR. TROSTEN: Mr. Chairmai, on the basis of that 

1 move we adjourn this proceeding and simply combine the 

entire proceeding for the extension with the proceeding for 

the determination of the appropriate tower, the appropriate 

closed-cycle cooling system.  

CHAIRMAN JENSCH: Is it your thought that we would 

avoid, duplication? 

MR. TROSTEN: Mr. Chairman, excuse me, sir, I 

interrupted you.  

CHAIRMAN JENSCH: Go right ahead.  

MR. TROSTEN: Mr.. Chairman, we entered this 

proceeding on the basis of a stipulation with what we 

thought, wafter months of discussion with theother parties, 

was., a, very- clear understanding, of what the. issues were to 

be in this proceeirg and what. this proceeding was about.  

Frankly, sir, we. walked into the hearing room this morning, 

and we are-really surprised to see what it is that is being 

proposed, surprised at the- concept that is being advanced 

to thisBoard as to what .th-is proceeding is about, surprised
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as to what the issues are.  

This is Utterly inconsistent, ac -r.. Sack has 

already stated., with what our. understanding of what we were 

attempting to accomplish here. It is perfectly ,bvious 

to. me, sir,- that we ought to go back to Square.I'." 

.We have been diligently operating on the basis 

of attemtping to define what these issues were for this 

proceeding, and the whole thing has come to naught, and not 

at our fault, sir, I would submit. We seem to somehn be 

getting into the question of what should be the -- whether 

we should proceed, what we should be proceeding to doing, 

whether we should be getting started.  

And I. submit that on the basis of that we ought 

to adjourn this proceeding and decide what this hearing is 

all about, 

CHAIRMAN JE-NSCH: Maybe we, can work, this, out our

selves.  

Did-you sit through the Indian Point 3, or did 

you follow that proceduze on the stipulation? 

MR. TROSTEN: ,-s, sir, I followed' it.- I was 

not attorney of record.  

.CAIRMAN iJESC3: The reason 1 ask is this. ;Ay 

recollection of-that proceeding was that we went into 

several aspects of what the parties considered before they 

arrived at their determination to sign the stipulations.
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MR. TROSTEN: Yes, sir.  

CHAIRMA JENSCH: nd to see whfether the stipula

tion adeqately represented the public interest considerati.-7 

MR.. TROSTEN: Yes, sir.  

CHAIRMAN JENSCH: In the course of, that, we 

went into several phases of the matter.. Each party had dif

ferent- views of what should be really achieved. But to use 

a term I t ink that Mr. Grainey did this morning, that the 

stipulation represents a sort of adjustment or compromise 

to their oLectives.  

The Indian Point 3 proceeding, as I recall it, 

each party had several tangents that they would like to 

follow. But they agreed to settle on one thing. On the 

basis of their presentationsl the Board concluded. that the 

stipulation reflected a consideration by the parties of many 

various factors, and the net result of what hey achieved 

was in the public interest. And so this, I take it, presen

tation is a part of the background of: what the Staff has 

considered before* they finally agreed to sign the stipulation 

for the natural draft or what cooling tower, closed-cycle 

system.  

So, while you are correct t-hat your stipulation 

is narrowed to one particular achievement, nevertheless these 

other factors are important to the Board to determine how 

did you ever come to that one, after. all.
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blt 20 1 MR.- TROSTEN:_' Tes,-sir, Mr. Chairman. We are 

2 not in. the slightest • way disputing the right of the Board.  

3 to inquire into the adequacy of the Final Environmental 

.4 Statement or to decide whether the stipulation should be 

5 approved. The stipulation was expressly made subject to the 

6 Board's approval, and we are not in the slightest way disput

7 i g that., sir.  

8 We are simply saying that we. are frankly surprised I 

9 at the issues that appear to be surfacing now in this pro

10 ceeding, We think it is absolutely necessary that we - that 

11 all of the parties have a clear understanding of what issues 

12 we are supposed to address.  
13 It is incubbent, upon all of us to bring positions 

14- that. we assert to the Board's attention in a. timely fashion.  

15 It is absolutely essential that we bring to your attention 

16 so that you may have an opportunity to consider our. views with 

17 respect to any contested .issue.  

What, is. bothering me more and more about the 

19 direction that this proceeding is taking is that there are 

20 a whole series of isu.s that are surfacing here based -upon 

different pe.-'-is' interpretation of what is really happening 

n22 i this. proceeding and different views are being presented 

23 to the, Board. The. whole effort of. the stipulation waz to

2 4 vodall of these controversies because we didn't frankly 

25 think that they were proper- f or this particular proceeding.



blt 21: 

*0 2 

4 

6: 

7 

9 

10 

11 

12 

S 13 

.14 

.15 

16 

17

18 

19 

20 

21 

(7 - 22 

23 

* 24 

25

179 

What is happening, frankly, now, sir, in my 

view,. is that other parties are attempting - to have this 

Board put a gloss upon the Indian Point 2 license. Now, 

they may have- their view- as, to what that gloss shoUd be, 

and we -have our view; but I submit, sir, that if that is what 

is going to happen, .then we are going to need a lot more.  

time to get ready for this. And we won't just be briefing 

things; we are going to need to cross-e~mine the Staff at 

great length on a number of matters, and we are going to 

need to put on a lot of evidence.  

We don't know-what those issues are yet, and we 

just want the. opportunity to know what- they are.  

CHAYAI JENSCH.: Let me give you the format of 

Indian Point 3.:

Bach party came in, as I recall that proceeding, 

and each one went off_ in a. realm where-they said, "Look at 

all the things we think should have been in: here." And, 

then another-party-came in, and. they thought it should be, 

over in this area. All kinds of problems they thought were 

present, but they settled it., 

What the Staff is. doing is saying, "We considered 

all these different things, and we are staying vith this." 

Now, there-was no cross-examinatien in the Indian 

Point 3 proceeding of-the various positions asserted by the 

parties in these realms that they had considezed before they
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blt 22 ! settled on this thing. The stipulation guided the ultimate 

2 consideration that was brought to the B-rd, but th ese v .irius 

3 realms that were examined were-just to-give thse Ba"rd 

K> 4 ground Of the several factors that. these parties had in 

5 mind before they finally settled on this one stipulation in 

t ndian. Pointl .  

SThdisiis precisely the same position. Maybe you 

8 'folks considered all kinds of factors before you signed the 

9 stipulation. I don't know what the Hudson River Fishermens 

10 Association considered, but they will tell us. We are not 

11 concerned in the sense of whether they were right in going 

12 into the different realms, but these are the factors that 

13 reflected the totality of consideration that reflected the' 

14 public interest concerns.  

15 Now, I don't know what the fan-assisted mechanical 

16 draft thing is or what its worth is. But these parties 

17 have considered it., and they have" settled on this, wet 

18 draft cooling.... You may have many other factors you have 

19 examined. Just tell us what. they are. These people are 

20 allowed, to' contest these various zaaims because the stipula

21 tion limita their concern in this proceeding., Likewise, 

2Z you folks have agreed, all agreed, on this one form of a 

23. closed-cycle cooling system. That restricts your interest, 

24 or legitimate interest in all these other thiings that these 

-other parties have considered.
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blt 23 1 So it forecloses your testing whether the Staff 

2 should have taken this fan-assisted thiag and dealt -uith 

3 it. to. the =nth" degree. They have looked at it; it 

4 satisfied their views; they -rej ected it and settled-on this 

5 one.  

6. HR. T!ROSTEN: We have absolutely-no objection 

7 to the Staff stating its-conclusions and-the reasons that" 

8 led to its conclusions. We, of courseV will introduce our 

9 evidence, set forth our views.  

10 CHAIRMAN JENSCH: Right.  

11 MR., TROSTEN:. But the problem raised here is by 

virtue of the fact that certain findings are -.  

0 13 CHAIW1AN JENSCH: Let's argue that phase of it 
14. later, as to what should be in the findings. Let's get 

15 the evidence. first.  

16 MR. TROSTEN: Well, my objection, sir, the thing 

17 that led me to this, of course, was my objection not to a 

18 discussion of these various types of onsiderations that led 

19 them to reach their conclusions, but to the utterly 

20 ancillary statement that it was necessary to, move very 

21 quickly-to proceed to protect the- fishery. That is not the 

22 issue in this proceeding....  

MR.,, GRAINEY: Mr, Chairman, whether or not that 
" 23 

is, the issue in this- proceeding, that is obviously -one of 

2 the considerations, as- Dr. Geckler explained, in our.
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Now, Mr. Trosten may not agree with. that, and he 

may have.witnesses who say there are other considerations, 

that aremore important to Consolidated Edison. That is 

fine., But that is not what was-the Staff's view., I 

simply asked the witness what his reasons were.
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CHAIMAN JTESCH: I think that to which you 

refer is necessary to the interest here. He are trying to 

determine what were thie factors they considered before they

finally settled on the stipulated form of the-closed cycle 

cooling.  

Motion is denied. Proceed.  

BY MR. (RAINEY: 

Q Am I correct, then, in -surmarizing t--he Staff's 

reasons for rejecting, compared to natural draft, the choice 

of either circular or fan-assisted mechanical on the basis of 

both additional time that would have been involved in 

design, plus the fact that the operating experience had been 

relatively limited for both systems; is that correct? 

A. (Witness Geckler) That is partially correct, 

because we did consider other things as well.  

Q Isee.

You did consider what? 

A We considered other things as. well. But those are.  

two .major things that led us to this decision.  

Q These other. things,. being. what? 

A - The drift, the- noise, costs.  

0 Fine..  

Secondly, in response to a question that 

Dr. Briggs broughtup at the prehearing conference, has the 

Staff taken another look at the question of spray canals,

14 

15 

16• 

17 

18 

19 

20 

2.1 

23 

24



jon2 

2, 

.4.  

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16.  

171 

18.  

19 

.20 

22 

23 

24 

2_5
precludes that.

184 

cooling pump sprays as a possible alternative for cooling 

towers2 

A Yes, we have. And Dr. Carson is the most 

appropriate one to respond to that. Though I do have some 

information if it is desired.  

Q Would you tell us what that informatlon is? 

.-A Basically, the information that I have gathered 

together has to do with perhaps three or four spray systems.  

Power spray modules. The experience with them. in the cases 

that I have looked at, one being in a marine environment, and 

the remainder in fresh water environments, is that the 

maintenance costs are higher than anticipated according to 

the original designs.  

• They have not cooled in some portions of the year 

to design capacity, which requires that the power plant-be 

reduced in power...  

-n fact, one case, they are abandoning the spray modules 

to go to cooling towers because they are so. unhappy with the 

behavior of the cooling system as it exists.  

MR. GRAINEY: I have no other questions, 

Mr. Chairman.  

CHIUMAI;, JENSCH : The witnesses are available for 

cross-examination.  

Well, they are not. Excuse me. The stipulation
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MR. KUHN: Your Honor, ! believe I addressed this 

2 matter at the prehearing conference. 1has not been our 

3,position all along,- and I ,think I made this very. clear at

4 the -prehearing conference, that the" stipulation would preclude 

5 investigation of the proper basis and. bringing to the Board' s 

6 attention the adequate information, concerning- the 

7 appropriate closed cycle, cooLng system.  

8 New- York State feels, based upon its evaluation, 

9 that the natural draft cooling towers are indeed the best 

10 choice." 

11 -WTe are concerned, however, that there are some 

12 aspects of the Final Environmental Statement which should be 
13 explored to a limited extent in order to pro ide your Honors 

14- with the record basis. required under the lawu upon. which- to 

make your own determinations.  

16 It was based upon. that that we had intended to 

conduct a-limited amount, of cross-examination.  17"•: 

:8CUAIR4AN JENSCH: That was not the procedure we 
19 followedfor .Indian-Point 3., and the Indian. Point 3 proceeding 

20 bears the approval -of the Commission. Because each parti 

was allowed to put on all the evidence. that they wanted.  

But the-stipulation was construed to preclude tqsting whether 

they were accurate in their. analysis of their selection.  2.3 

.So that all parties by this sti pulation have agreed on a 

certain form of cooling system. And everybody is agreed that 

ii a
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that should be it4 

So if you were to say, well, you tell us a bit 

more about your fan-assisted mechanical circular whatever it 

is cooling system, you getinto a prob!em that really goes 

beyond your agreement to limit yourself to the stipulation.  

M. SACK: r. Chairmn, there is a difference 

here between that stipulation, because here, the Staff is 

inserting a new issue that was not covered by the stipulation.  
CHAI MAN JENSCH: What? 

MR. SACK: That these. two alternative closed 

cycle cooling systems are vialbe alternatives.  

Now, the stipulation did not say anything about 

that.  

CHAIT-1AN JENSCH: We. will disregard -that because 

they have agreed to a. stipulation that selects this type.  

Some of these gross indiscretions are the prices 

we pay from latitude An expression.  

" But we will guide, our concerns as to the validity 

of the. stipulation by having some, understanding that- they 

have had a broad-view of possibilities.".  

MR. SACK: I f the.Board rules- that it will not 

make a finding -on whether or not these two options- are viable 

a&Iternat , then we see no need to cross-examine.  

That is exactly the position we took in the
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i But, at the -.moment,. we are not sure where we 

, stand on this because the Staff has submitted an initial 

3 decision which has the Board making a finding that these 

4 two' options. .are viable. alternatives.  

' If the Board. is going to consider that-, then we want 

6 to cross-examine these witnesses, and we, will have some 

7 direct testimony in that regard .this afternoon.  

8 (Board conferring.) 

9 CHAIRMA JENSCH: VEry well. We will adhere to the 

10 ruling: of no cross-examination, but there is a full opportunitj 

for all parties.' 

12 Now, if the State of New York feels there are 

13 lots of other things we ought .to know about 1. call your 

14. witnesses.

-5We will not make a finding as to 

16 whether it: is a viable alternative. We may assert- that 

17 the Applicant and Staff,• believe there are: others and you-

18 disagree with that.  

But it. seems to us that, if there is another 

20: -viable alternative,. that. destroys the," stipulation. And we.  

21 would not reach that point until we have found some, adequate 

2z evidence, that it has been. fully presented.  

Now, I -know that the parties always endeavor to 

develop their-case, if they can, through cross-examinat.ion.  24 
25This.:issue-is whether this 'stipula tion ,swsthe,
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s. Stipulation in Indian Point 3, is in the public interest and 

2 was reflective of many considerations.  

3 We will proceed upon that basis. -

4 Do you- have any ..  

5 MR. BRIGGS: Could.1 just-say a word? 

SC JAI.RMAN JENSCH:- Sure., 

7, MR., BRIGGS: i think, Mr. Sack, certainly, if 

8 the Board listens to the testimony of the witnesses and 

9 concludes that these are viable alternatives, and then are 

10 preferabe to the natural draft cooling towers, thenwe just 

-| reject the stipulation and the whole situation is open.  

12 CHAIRMAN JzNSCI: We go ahead and hold. hearings.  

13i MR. TROSTEN: f I just may offer this. The 

14 problem troubling me conceptually about fis, Mr... Chairman, is 

15 the following: that we are dealing here with the Final 

Enviornmental Statement which under the rules can be 

17 modified by the Board; that would-then become the Final -

CIAIRMAN JENSCH 12 On the basis of. evidence.  

19 MR. TROSTEN:, Yes,. sir.  

CHAIRMMAN JENSCH: That: would have to be evidence 

21 subject to cross-examination.  

22MR. TROSTEN-: Yes, sir,, that s correct.  

CHAIRMAN JENSCHI: We are not at that stage. I : 

think we are solely at the stage,,: as Mr. Briggs .has just 

25 pointed-out, we are just to determine here whether the.  
|.

188
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stipulation presented by the parties is fully reflective of 

many considerations in the public interestt 

If'it is- not, we start from year one,:- as you say.  

M] .. oTROSTEN:, Right.

Obviously, the Board has the complete power: to do 

that.  

The thing that is troubling me about-this is that 

unless we know what are the concerns that'.the Board has 

and have an opportunity to address them, we might end up 

with a Final -- with an initial decision by the Board that 

,Ahad findings.of' fact that we never really had an 

opportunity .to contest.  

CHAIRMAN: JNSCI: .No; the only findings of fact we 
will make is whether this stipulaton is. reflective of the 

many concerns and: is ini.the public. interest.  
We are not at the moment going:t test circular 

" fan-assisted, whatever.,.  

MR. KUHN:' Your Honor, may I just address this 

for a moment? 

I believe: by.. not permitting cross-examination of 

witnesses presenting, for example, ,here the 'Final 

Environmetnal Statement, I think your- Honors are taking a 

step based upon the stipulation .that at least to my knowledge, 

and you, mightl ask-the: other parties to the stipulation, was 

,by no means intended and, :indeed, was a matter that was
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I! discussed among the parties.  

CHAIpR4AN JiTSCH: This subject of the Final 

Environmental Statement may well be opened .up for cross

examination .when we :get to- the point of the extension of 

time_ for. the once-through cooling system.  

That is not here.  

ZR. KUHTN: Yes.  

What I am concerned about, your Honor, is the 

following: according to my understanding of the National 

Environmental Policy Act and the way it is applied in NRC 

piroceedings, your Honors are going to have to go forward 

based upon the stipulation,. but also based upon an independent) 

analysis of the facts and of. the alternatives involved.  

It is .our concern that your Honors are .going to 

be basing your decision in part upon the F Lnal Environmental.  

..Statement as well as other reports that have been submitted 

to your Honors.  

If- that is indeed not correct, then we could indeed 

put off our cross-examination of the Final Environmental: 

Statement- until a -later point.  

But we are concerned that as, a basis for your 

initial, decision that you are going to require a 
reliance on 

this document.o, And that is why we wanted to bring to your 

attention through, cross-examination of the environmental 

. statement to provide you with a better factual basis 
for your 

h
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I determination.  

2 CHiRMAN JENSCIT: You read the proceedings from 

3 the Indian Point.3 proceedings and then let us- hear from 

4 you ain.  
5 MR., KUI IN: Well,, I have-been somewhat familiar 

6 with that, your Honor.  

7 CIIAIRMAN JFASCH: You have a, full opportunity 

8 as every party' there did ot put on all the witnesses you 

9 desire..  

to You need not undertake cross-examination. We would 

be glad to have your presentation through your own efforts.  

MR. KUHN: I see. Then perhaps I dont see -

13 we are going to have to object to admission of the 
) 

14 Final Environmental Statement at this time until such point 

15 as we are provided the opportunity to conduct crossv-examination 

16 with regard, to that.  

CHAIRMAN JENSCH: You will have that opportunity 17 

when the issue requires cross-examination. That appears to 

be,. at the moment, when the consideration is .given to the 
19 b..a h~oetgvnt 

20 .motion by. the Applicant to extend the time for operation_ 

under-- operation' of" the once-through cooling 'systemv 21 

It. may well be that. we will have to open up the 

FES at that time.  23 

MR. KUHN: That, your Honor, is not the subject of 

this environmental statement. It is. the subject of a separate
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I environmental statement that the Staff is preparing.  

2 CIRMAN JENSCI:- Well, we may still have to open 

3 this up for cross-exilination if the stipulation is rejected.  

4 MR. TROSTEN: .Mr. Chairman, may I, offer a 

5 few comments? 

6 First, there is nothing,- sir, in the stipulation 

7 that bars cross-examination.  

8 Apart from the Indian Point 3 proceeding with 

9 which I am not totally familiar, there is nothing in the 

10 stipulation that bars cross-examination.  

11 All the stipulation was intended to do, we submit, 

12 sir, was simply to define the issues in a classic way for the 

13 hearing.  

14 Further, With regard to the extension request, 

15: there is no issue posed, sir, in the extension request that 

16 deals with this particular Final Environmental Statement.  

17 I agree with Mr. Kuhn thatwe have not raised any 

18 issues or proposed any evidence or cross-examination with 

19 regard to, which alternative: closed cycle cooling system should 

20 be chosen, so there would be no opportunity to considr that 

21 point.  

2=2 CHAIRMAN JENSCH: You will have the opportunity if 

23 the stipulation is rejected,.  

24 The stipulation may well be rejected and this 

25 will be open to cross-examination.
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ID M. GRAIIEY: Mr. Chairman, let me state that in 

2. putting my witnesses forward in sponsoring the Final 

3 Environmental Statement, 1 do not object to the other parties 

4 cross-examining.  

5 Perhaps because of the stipulation, the scope of 

6 the cross-examination should be limited simply to consider 

Spolicy considerations you have enumerated that the Board is 

8 going to examine.  

9 But I think -while I was not that intLmately 

10 involved with Indian Point. 3 proceeding, as I recall,. none 

11 of the parties at that time wished to cross-examine the 

12 others.  

13 The issue really was never raised.  

14 CHAIRMAN JENSCH*: The effect of the stipulation 

15' was to preclude cross-examination.  

16 It is true the stipulation does not mention that, 

17 but the stipulation represents an agreement by the parties 

18 for a certain kind of cooling system.  

19 Everybody is standing on that.  

20 MR. TROSTEN: That!s correct, sir.  

21 CHAIRMAN JENSCH: So it doesn't make any difference 

how many things, people thought before they signed it.  

Wle will expect, until the stipulation is rejected, 

24 that everybody is going to hold to the stipulation.  

MR. TROSTE: I think I! understand what you are 25
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I ilsaying, sir.  
2 It is certainly true that the, effect, of the 

3 stipulation is to preclude cross-examination, with regard to 

4 the agreed -- the agreement here, which is that a natural 

5 draft cooling tower is the preferred alternative.  

6 If you are saying, sir, that only if the Board 

7 reaches a decision to reject the stipulation will these other 

81 matters be opened, that would be fine.  

9 The only problem that is posed by- that, sir, 

10 is when would we know that? 

CHAIRM&N JENSCH: You will know when a decision 

12 is made at the conclusion of the presentation of these 

13 direct evidence, and whatever decision is reached.  

14 jIf the stipulation is accepted, no problem to 

15 anybody because that is what you have all agreed to.  

16 - If the stipulation is rejected we start from 

17 square one.  

M1R.X_ KUWE: Your Honor, let me ju3t explain one 

19 step further.. And-hat was the reason we had wanted to 

conduct some amount of cross-examination., 20 

We agreed that for purposes of our interests, 21.  

since we have participated in the stipulation, that an 22., 

order by your Honors that the preferable form of closed cycle 23 

cooling would be a natural draft cooling tower is indeed 

what was the-purpose of the stipulation.  25. ht a h
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That binds, us as. a party. It does not bind your 

Honors in your deteriination.  

CHAIWUPOT JENSCH: No,. and we may well ask. some 

questions d- the Board. But that does not open. it up-to the 

parties.  

MR. KUHN.: In entering into the stipulation, we 

in no way reached a judgment according to the adequacy or 

the nature of the Final Environmental Statement or any of 

the other documents that have been submitted hereo 

CHAIRMAN JENSCH: We so understand.  

1MR. KUN: It was in order to provide your 

Honors with a proper record basis under the National 

-Environmnetnal Policy Act to make a determination of the 

appropriate, form of closed cycle cooling which we- believed, 

based upon all the information available to usl, is the 

natural draft cooling system that. we wish to provide you 

with some additional cross-examination.  

CHAIRDMWA. JENSCII': Your activity would be redundant 

because supposing you cross-examined these witnesses and you 

pointed out that the fan-assisted mechanical circular whatever 

it is. cooling system isn't: worth a hoot. We are standing with 

your stipulation in the-end.  

So it is cumulative. It doesn't contribute to 

change your position in, any. way, does it? 

MR. KUHN: No, your Honor, but we do not participate
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in this proceeding in order merely to take one position or 

another.  

It is in order to advise you and to help you in 

order to reach. th best decision that you can.  

C11AIR14M JENSCH.: -We appreciate that and we are 

taking you from the stipulation.  

We will proceed, from that basis.  

Now, the Board may have some questions about 

these .things. I donlt know. We haven't gotten into the 

salt drift. It might well be an area for inquiry. But 

when we get all done with that, it is something we want to be 

sure that they have explored those possibilities.  

MR. BRIGGS: The State of New York will not 

provide the information through witnesses rather than by 

cross-examination? 

MR. KUHN,: Your Honor, most -- we are not 

prepared to present any witnesses today. We had previously 

made clear to the XRC Staff some of our concerns about the 

Final Environmeantal Statement in the comments -- excuse me, 

of the- draft stateme.nt in our comments on the draft.  

Some. of those, were indeed adequately addressed.  

Others we felt: could be somewhat expanded.  

e .have had some further discussions with the 

parties explaining what our concerns were, and we -- if we had 

known that we would not -be permitted to do so, and-as I
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I indicated, all the parties did not anticipate that this would 

.2i -occur, then we would have considered that possibiity, of 

3- course.  

• 4 But, as of today, we are not.prepared to do: so.  

5 MR. BRIGGS- Your concerns are all_ listed in the 

6 comments on the draft environmental statement and supplemental, 

7 "andwere not treated adequately? 

S MR. KUHN: I believe the answer to your question 

9 is yes, that's correct. Some of our concerns were dealt with 

10 adequately and others were not. It was in order to explore 

those that we felt were not dealt with adequately that we 

12 wished to question the NRC Staff witnesses.  

13 -CHARIMAN JFENSCH: Having faced that understanding 

14 from • the beginning, you still signed the stipulation. And 

15 we expect you to stay with the stipulation. Unless you are noW 

16 stating you are going to withdraw from it..  

17 If you are withdrawing. from it, we will open the 

18 door.  

19 You should have considered the color of the paint 

20- on .the doors and all these other horrible :things, and you 

21 still are-sticking with the. stipulation? 

Ie are just going, ta-find out whether the 

stipulation is valid.; That.is as far: as we are going here 

24 today.  

25 MR. KUHN: It is not-of concern to-us what the I5
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Ii NC Staff has considered or has not considered in reaching 

their determination to enter into the stipulation.  

3 What is of concern to us is what your Honors 

4 consider ini reaching an ultimate decision, and it is our 

5 understanding that yourselves and your decision making 

6 capacity then to be considered by the Commission as a whole, 

7 you are the ones that have to have an adequate record in front 

8 of you and full exploration of the issues.  

9 The NRC Staff can make its recommendations based 

10 upon whatever information it deems advisable. But it is 

it: your Honors' responsibility to have the full record basis

there.  

13It is for that reason that we didn' t say to the 

14 Staff that- they have. to go back and do another Final.  

5 Environmental Statement or anything of that sort in order to 

16 enter into the stipulation.  

IT CHAIP1AN JENSCH: We understand what you have said 

but it didn't. answer my inquiry of you.  

S19 With all your understanding that there were some 

20 parts that you felt had not been adequately dealt with, 
you 

21 signed the stipulation.  

If you will bring your witnesses in and tell us 

what the factors were they considered and you still signed 

Z4 it, we will be glad to have the information of what you had 

5 done, not what you think the Staff should have done.
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i So we provide the opportunity for you to bring

2 your witnesses here and tell us: wit-h all these ramifications 

3 that you envision, you still signed the stirulation as in the 

4 best interests of the people of the State-of New York.  

We will be glad to have: a presentation, but we 

6. don't believe.%that. it will help in the consideration of the 

.7. validity of the-stipulation. to cross-examine these people about, 

- whether fan-assisted circular system is valid when you have 

9 all. agreed and signed.  

10 MR. KUHN:. Let me. make very clear, your Honor, 

1.1 _that it would not be the purpose of any cross-examination 

12 that we would conduct today to point out that any 

A3 .alternative form of closed cycle cooling other than the one 

14 stipulated to' is-the appropriate form.  

15 Indeed, we believe that through cross-examination 

1.6 we would bring additional information to the record that 

17 would help your Honors reach the conclusion that the

18 stipulation is in the public interest...  

19 CHAIRMAN JENSCH: We will adhere to the same ruling 

20 and will' proceed:upon that basis%.  

21 The Board has some questions: of these witnesses.  

It is. near our usual recess time. Would an hour 

.3 be- adequate? 

24 We hope to continue through rather late, if 

.we can.
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IAYOR BEGdANY: WIhen Ann Donaldson was up there -in 

her presentation one thing she said which is true; the 

CHA-,4'AI JENSCi: Will you come fornward, please? 

We are glad to have your statement. Ordinarily 

ire would tr to accommodate all meimbers of the public with 

one presentation and one statement. Every time you hear a 

witness say something, hey, I. have got something a .little 

different.  

Thank you very much.  

MAYOR BEGANY: This isn.It different. This is 

some neglect on the part of the Village..  

There has been some question as to we refuse to 

participate in previous-hearings and cross-examine and such.  

This was done, I think, on advise of previous counsel, feeling 

Con Edison will well represent the feelings of the Village.  

I think they have done so. But there have been 

different things, come up in these hearings where questions 

haven't been asked and I would like to know: at this time if 

Buchanan-:.couldn t be considered. an intervenor, be able to 

cross-examine and ask 'questions ourselves.  

CHAIRMAN JENSCH: Have you been present at 

discussions with the State of New York and, Licensee 

about cross-examination? 

MAYOR BEGANY: Yes, sir.  

CjAIRMAjN JENSCH. lie will adhere to the same ruling
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'of no cross-examination.  

2 Not being a party, we are not in a position to 

S determinewhether you are a party:.  

(4 At this time let s recess and reconvene in- this 

-i room at 1:30..  

6 Whereupon, at 12:25 pm.. hearing in the above

7 entitled matter was recessed, to reconvene at 1:30 p.m.: 

8 this same day.) 

9 

10 

11 

12 

131 

14 

• ~15 -

Is 
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18 
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1 AFTflNOON. SESSION 

3 CHAIIMAN JENSCH: Please come to order.  

4 Are the.Staff witnesses available? 

5 MR. GRAINEY: They should be back in a minute.  

6 We had a problem getting served for lunch. I thought they 

7 would be back by now. Hopefully they: will be in just a minute 

8 or so.  

9 (Pause.) 

10 CHARIMAUT JENSCH: While -- if Staff doesn't mind, 

while the Staff is gone, perhaps the State of New York will 

12 tell us wherein you feel the Staff did not fully address 

13 your concerns as you set them forth in your comments.  

14 Maybe the Board will give consideration to the 

15 matter.  

16 MR. UIW 4: Yes, your Honor.  

7 A number of areas that we felt required a certain 17 

18 amount of further clarification and exploration, in particular 

19 the area of decommissioning of the cooling tower Unit, we feel 

20 that it is important to find out what assumptions are 

21 incorporated in the Final Environmental Statement concerning 

22 decommissioning and how that impacts on the overall 

23 assessment of impacts depending on the life of that facility 

eand the esitent to whichit is planned o that that facility would.  

be decommissioned and be perhaps taken down.  
25
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I CHAIRMAN JENSCH: Decommissioned. Do you mean 

2 considering how they are going to. knock the cement out and 

3 push it over, or whether they are going to put a stick of 

4 dynamite to: it?: 

5 MR. KUn4: Not the method, no. We are not 

6 interested in the method that would be utilized particularly, 

7 but, rather, whether it is assumed for purposes of the 

8 analysis that the cooling tower will be standing for how long 

9 a period, having impacts either operating or not operating.  

10 Obviously cooling towers we know have a 

I1 substantial visual impact and we were concerned about how 

12 long a period that visual impact would continue, and whether 

13 that was taken into- account, that is, the extent of the 

14 period of that impact in terms of the overall assessment.  

15 CHAIRMAN JENSCH: If they should decide to use it 

16 as a grain elevator, would that be a. useful purpose? 

17 MR. KUHN: That is one possibility as well, of 

18 course.  

19 I don't have any technical knowledge as -

20 CHAIRMAN JENSCH: What else did . you have in..  

21 mind? 

MR. KtlH: That was one .area.  22 

CHAIRMAN JENSCI,: As I understand it,. the expreskio 

you had at the prehearing conference, that whether the 

,operation was at-full power or partial power, I take it that
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I was answered either at that hearing or here this morning; is 

2 that correct? 

3 MR. KMiN: Not completely, your Honor.  

4, It was -stated, and we would be interested in 

5 exploring a little, bit further.-- it was stated that the 

environmental analysis was all predicated on- the full 

7 operating level of 1033, while the economic analysis was 

8 predicated, upon the lower licensed operating level of 873.  

9 We are not certain that that is necessarily 

10 accurate, although it is difficult to tell from the 

environmental statement.  

12 In particular, there is one area -- excuse me a 

13 moment, please.  

14 In particular, we were concerned about the 

15 question of salt drift and icing and fogging, whether the 

16 extent of those impacts was predicated upon the 1033 

17 or the 873 levels.  

CILAIRMAN JENSCH: If they say it was environmental, 

19. does that answer your question? 

20 MR. KUN: I guess we wanted to explore that a 

little further to test that judgment.  

2CAIRMAN JENSCH: I appreciate that. If you don't 

know, I am puzzled that you

MR. KUHN: I think those are environmental 

impacts.
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I CHAIRMAN JENSCH• Yes.  

2" R., KUI1: And yet from t-he report there seems to 

3 be some inconsistency in that judgment.  

7 4- CAIR1MANJENSC1: Where? Were in: the report? 

5 MR.. KUN:- Yes, Table 3.1. There is a natural.  
.2 

6 thermal, design ,criteria, the natural draft wet cooling tower,.  

7* the. cooling -water flow is'listed as 600,000, and it is our 

8 understanding from Indian Point, from the-Indian.Point 3 

9 Final Environmental Statement, that the coooing water flow 

10 there which was-assessed, which is for 1033, was higher than 

11 600,000.  

12 So there seemed to be some inconsistency here in 

terms of saying that the design here was for 1033 that was 

14 evaluated.  

15 CHAIRMAN JENSCH:, Maybe the mechanics, the whole 

16 thing is.. different. I don't know.. But if you are going to 

17 compare some -- Mr. Sack,. I think, had some problem with some

over at Indian Point, 3,- and maybe he -- the. Commission. has done 

19 it and we, won't'go beyond what the Commission has done.  

MR,. KuiN: I don't think there is any problem in 20 

21 referring to documents of record before the NRC.  

CHAIRMAN. JENSCH: If they are. relevant and so 
( ) 

forth, pertain to the same .type facility.  23 

MR. KUHN: Exactly. It is .the same type cooling 

twer, 25
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conference,. I had indicated our concern that the Board and the 

Nuclear Regulatory Commission in reaching their determination 

have ,-before ,them the full operating level information 

The: other area that we were concerned about 

-that is related to this,, to thei 1033 as,. opposed to 873 

question, is the question:'of the economic =nalyi..as, and in 

particular: the down time costs." 

The down time costs.:are the costs, of course, 

that arise out. of having to actually turn: the plant off whhile 

the closed.cycle system is hooked up, which is estimated to 

be seven months* And we are aware that'we had to .question in

206 

It may very well be that th at could be determined, 

on the record through cross-examination that indeed ftie 

cooling water-

CHARIMAN JENSCI There, wouldn't be any cross

examination, but the Board is. considering the extent to which 

your expressions would become their concezns.  
SM. KUHN: Certainly. So that was our concern.o 
MR. KUN o.ta • .  

So that there. seemed to be an inconsistency be tween the 

Final Environmental Statement. for Indian Point 3 and the 

analysis in this Final Environmental Statement as to whether 

all of the environmental impacts had been looked at at "the 

full operating level rather than at the licensed operating 

level.

I
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1 our comments the downtime cost calculations, in particular 

2 whether a portion of that tire co-1ud include a period when 

3( refueling is going on in any event.  

,.i:,4- q'" That was rsponded to, posiiey 

S5•The Environmental Protection.. Agny in its 

6 _ comments also suggested:-- that is the 1 . [ 
7 Protection Agency, had suggested that perhaps only ao. to 

8, three months down time migt' be necessary and, therefore, 

9 the entire hookup procedure could take place .in at leastI 

10 .close to the amount of time that the plant would have to be 

down in any event for, refueling..  

12 And .we. wish to explore that somewhat more.  

13 We had also wished to e xplore with regard to 

14 seismology and geology the whole question of why the Staff 

15 had reached the conclusion. that the cooling towers were 

16 not. asafety-related facility.and, in particular, was this 

17 based upoin the assumpiton that, the facility, that is the 

Indian Point 2 facility, would re-tain the capacity for once- I 
19 through cooling., 

20 Is it the ability to switch to once-through 

21 cooling that makes then the closed cycle. system not a safety 

(9 2 brelated facility?, 

Furthermore, we had in our comments: -suggested the 

* possibility that in terms of the delivery of construction 24 
materials, that .harf that yresently exists for Unit 1 

SIrt ' e



jon

4 

5, 

6' 

7 

9.  

10 

!1 

12 

13 

14 

15 

16 

17 

18 

19.  

2-0 

21 

23.  

25

208 

could be used for the delivery of those construction materials 

and also possibly for the removal of any excavated materials.  

Of course, d.e possible advantages of doing this 

are apparent in terms of minimization of acoustic and 

other- impacts onhe surrounding area, in particularly, 

obviously, if you don't have to use trucks going through the 

Village of 'Buchanan and, other. surrounding areas and can use 

an existing whatever for loading and unloading things from 

river-going vessels, this might be a real benefit46 

Again, this is not a question that we feel impact? 

for example, on the choice, the .specific choice of 'the 

specific'type of closed cycle cooling.  

On the other hand, we see all of these questions 

before your Honors in terms of possibly ordering that these 

steps be taken or that they be investigated and that 

appropriate steps be taken to minimize the overall environmenti 

impacts of these cooling towers.  
To moveon to- another point, there- we did also 

raise in- our. comments on. the draft environmental statement 

the fact that. the*New York State settleable and suspended 

particulate-standards had. not really been assessed.  

However, that' has nowr been done.  

However, we wish: to point out that Staff has 

indicated some uncertainty, and we would be interested in 

knowing the source of that uncertainty with greater p.ticulari
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S taff cites a. letter that the P )ver Aut-hority 

6y dos to the' te ftetalnarf 

2 wrote, but some uncertaind, w he determietat the 

? I- states dbient al quality th thr sttt1aabnd e 

:< :/4 .particulates:.  

5We wish. to indicate that this. standard as it i 

6' written and is quite. clear from the tetof -tue. standard, 

7" does apply to the eff luent -froM cooling tow.ers.  

8 ".O.the other, hand, weO have det;ermined that the 

9 stip'ulated design would comply with. that standard.  

10 We were just. interested in finding out whether 

-the Staff had. any further basis for questioning that other 

12 than a letter from the Power Authority in view of the fact 

13 that the standard quite clearly applies to any sort of 

14 effluent of this sort.  

15 " CHAIRMAT 'JENSCH: Did you .ask the. Staff? 

16. MR. KU11N: No, we have not.  

17 ' "" C 1U4AIRMN: JENSCH: Feel free to converse with. the~m 

18 during the hearing or the recesses.  

19, MR. KDTIN: Thank you. We try to do that..  

20 M. BRIGGS: Actually, I think, that is the kind 

21 of information that you can provide to us better 

through your people than' asking the Staff what they thought I 
'- about it because here you have said that these standards do 23 

apply.  
S otCrles tne 

MR. KUHN.: Yes. And staff has not uso it.  
25 

hi
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And in response to our conument on- the DES, 

2 they say yes, indeed, and it will comply.  

3 1tSo* it is not a question, but there is a statement 

that says that it is not clear whether the standard was 

5 intended to include the disposition of highly soluble 

6 particles., 

7 To the extent that it is not clear, I guess one 

could also say that if Staff desired clarification of this 

9. matter they could have contacted us and we would have been 

10 glad to provide such clarification.  

Indeed, we have provided testimony to any number 

12 of state proceedings under Article 8 of thie Public Service 

13, Law to the nature that these particular standards to apply.  

14 Frankly, we had not even realized that th-i7s was at 

15 all a question until- it was included in the response to out 

16 conments..  

17 If we had been perinitted cross-e:-amination of 

18 NRC Staff witnesses, we would have examined in a little bit 

greater detail 'the consideration that Staff ad of the 

20 use of the waste heat with regard to aquaculture, w hat assump

21 tions, the Staff had taken into account in rejecting that 

possibility.  

MR BRIGGS: Do you have people who believe that 

that is a viable way of gettinq rid of the heat from the 

25 I plant, and who could talk to us about that?

I
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I MR. KUH1N: I. don t believe that we have any 

2 Staff experts who could make a positive proposal at this 

3 particular time as to-- from this particular cooling tower.  
4 If you are interested in having such a witness, I 

5 would have to determine ahether we could obtain one.  

6 But .we do not have any Staff specialist in this 

•7 area..  

8 BRfl DRIGGS: Thank you.  

SI.MR. IMUH: We had also raised in our draft environ
1 4 

10 mental statement, comments the possibility.of disposing of 

11 excavated materialz at "he Verplanck site, a quarry at the 

12 Verplanck site, and suggested that that might be beneficial.  

0 13 Again that was dealt witi- in a positive fashion by 

the NRC Staff but we would have explored the amounts, of 

15 materials. that they had. taken into consideration in stating 

16 that.they thought the materials were going to be used for a 

17 road that- Con Edison- is going- to be preparing and whether 

18 they had any estimate of whether any materials would be left 

19 overi 

-Excuse me a Moment.  

21 One of our comments had re].ated to the problem of 

22 salt deposition and had noted the fact that certain existing 

2- 3. process resembling salt burn was in evidence and what impact 

2A the additional salt deposition from the cooling towers would 

have on the sensitive vegetation, and had also suggested that 
25
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some additional study was desirable in -terms of bothi pre

operational surveys of the ekisting plant pathological 

symptoms, and also of control areas., 

We wuld have explored- on, the record how the 

Staff had reflected in the FES its agreement with our 

recommendation, how. this was going to be reflected in the 

actual. operations, building of this facility.  

Again Staff has agreed with. DEC Nlew York 

State comments on the desirability of maintaining once-through 

operating -capability- at the same time that the closed-cycle 

system is put into Ioperation, and indeed had discussed 

the desirability of operating it once-through at those periodsl 

when be. river was not particularly sensitive, and the 

aquatic biota would not .be impacted to. an undesirable I 

degree. .  

However, we; saw no reflection in the: Final 

Environmental Statement of. conditions or suggestions as. to 

howsuch once-through operating capability was to be utilize 

in-terms: of standards which would be utilized to decide when 

once-through operating woId occur and when closed cycle 

operating would occur.  

And in light of the potential benefits of 

.utilizing once-through operating at certain' pe-iods, and when 

it ca. be done in an envionmentally cmpCatible fashion, that 

certainly could have been, we. would have exiplored that some
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I in cross-examination.  :0 
2 It may be possible t-hatz Ie license could be 

conditioned in such a way as to permit this during certai 

4 time periods.  
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Finally, a- major area of concern was the question 

of the Type A analys±ss the methodology of the a na2ysis 
that was utilized in doing the visual impact a.alysis, and 

.n viul ipc nl.3,aal 

we had intended to do some cross-examination, in. t/hat area.  

Obviously, visual impact analysis is a difficult area.  

There are some very fine methodologies, a varietv of 

methodologies that have deseloped..  

I believe, againt wilh regard to -the stiPulation, 

that the Department has come. out with a similar conclusion 

as the NRC Staff, but has utilized a somewhat diff erent 

methodology.  

Now, in. this regard I did discuss over lun.ch 

with our environmental impact. epert whether he would 1e S 

willing to go on the stand this. afternoon to share with you 

his analysis.. Unfortunately, we are" not able to offer that 

at this time for the following reason, that we .have not 

analyzed the site and the alternatives in: he great amount 

of detail that the NRC Staff has.  

For example, the individual who: is down there 

today, here today, with me has not visited the site for 

the specific purpose of analyzing the impact of these par

ticular cooling towers. His involvement has been pri

marily utilization, of photographs, utilization of the reports 

of others, analysis of the Final Envirorxentai Statement.  

And therefore it would be unfair to the Board to put him up

I
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wi hhout his having had te oortunity to then go and visit 

the site with he specific purpose of preparing comments to 

yoiir Honor. to the panel. ...  

In-this regard, andI can .only give this as 

an explanation, the State of Ne' York. is' unab le to -do 

the type ofin-depth analysis that is required, for e-pe,.  

for a preparation of a Final Environneatal. Stataent. :We 

limit our responsibilities to the review of the work of 

others in order to see that this work is done. comprehen

sively and adequately.: Ind- t at is the focus of Our in

y. a.aetl.. A.% 

volvement in this proceeding.  

So I just wanted to e-plain to you why .e are 

unable to come forward with the visual impact expert a t 

this. particular time.  
MR. BRIGGS: Concerning the visual impact analysis 

of the Staff, was it your intention in cross-examination to 

indicate that this was not an adequate analysis? -That one 

could, not really come. to the conclusion that th-ey a-rived, at 

-as a. resUlt of their analysis? 

MR. KUHN' May I haveY aUmeni, please? 

MR.- BP.GGS.: Zes.  

(Pause.) 

MR., KUHN: o,.ou.. Honor, we are unable to say at 

this particular point whether oz. not it is aa adecuaata analy-.  

sis, simply because,, although ae -ve scme y or



216

bit 3 I j considerable.- familiarity with methods siLmilar to the metho 

.2 dology that, was utilized,' we are not entirely certain about 
3 how this methodology was utilized to get from A to B -

4 in effect,- to, get from. the' assumptions to the conclusion- ' 
5 and, obviously?, on the other hand' we saw the. validity of.  

the conclusions based upon our own analysis ,.nd therefore 

wanted to test, if that is the proper wordthe method of 

' arriving at those, conclusions..  

9 So it. is not our assertion at this particular 

10 point, and we cannot affirmatively prove that that analysis 

is not adequate.  

MR.: BRIGGS: But you used a. somewhat different 

13 analysis when you arrived at the same conclusion, is tiat 

right? 1:4 

5-MR.- KUHN:- That is correct. I believe that sums 

16 up the: areas in which we were going- to conduct some cross

examination.  

I CHAJFMAN aENSCH: I think this 'has been very 

helpful to' the Board. to give considerationito these 
things., AS menioned this morning, , al the reservations 

you apparently had. you nevertheI.ss sig . .. Cthe: stipulation, 

*2 and we. will proceed from. there.  

If the Board does:. not accept the: stipulation, wfe 

will open- it up.  

MR. BRIGGS: In the comments of the State of 

25J
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blt 4 New York, Comment No. 21, I don't have, the page in here.  

MR. KUHN: That is B-42 .

3 MR. BRIGGS: Thank you..  
4 . The question says the NRC, Staff should -indicate 

5- __ow W many ac e site are: suitable and whether! considera

. th air son 

tion was given to the feasibility of utilizing the Hudson 

River for part of. the nacessary acreage..., 
.7.  

8 Did you finally decide that this wasnt an 

9 important question and that, One could not-utilize the 

Hudson, River for spray power modules or power-spray modules? 10 
MR.- KUHN: I guess. .wo factors coma into play 

1 here. 1 don"t doubt that it is not -- it certainly is not 

unimportant, the question of adequate land and adequate 

space for alternatives is obviously a-very impo-tazit question. , 
14 

I. noted. that. at the prehearing conference you had mrjuested 1 15 ..  

that scme further information be provided, and a ver' small 

Samount was ,provided today. And perhaps there will be some 
17 .  

more provided.  
'18 

''I think, we, in terms of the answez that, was' pr& I 

vided there, alhugh the specific area, the specific 

2 amount of space that would be required, is not indicated, 

I think we were. in- general agreement .with the reasons why 

the Staff had not chosen that method.  23 

MR. BRIGGS: ou might -like to answer this 1 

later sometime, but what I was interested in stly was has 

US
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bit 5 any on the staff of the State looked, at the feasibility 

Suof:uilizing the Xudson River for a ooling pond, if .you 

wish? 

j" MR. KUHN:' That is a good question. Are you 

talking.about legal feasiblity, or spacewase easibility 

1 at ts specificsite? 

MR. BRIGGS: E-a practicality-of the specific site.  
7j 

Teeis plenty of space;: it- is- just a quesition of; whetherL 
• . it is: practitcal:.to utilize itW.  

-MR M: The answer to your question is .o, we 

have nmot 'done .a detailed feasibility study with respect to i.  

- Indian Point 2.  
.12 

If you wouldhlike, I i tie could do something 

of that sort, if it became -- if for other reasons it 
appeared that this. particular, t1e power spray module 

_ system,. should be given greater consideration, we vould be 

gldto do that.  
17' 

MR.-BRIGGS- Thank you.  

1C&AIZMAN JENSCH: Dr. Daiber has. some questions 

of the Staff. .  

. I.DR, DAIBER : I have two., one dealing with, the 

Problem of salt drift and this has to deal with the question, 

isthere any information available from natural .areas that,_ 

23: 
would receive this comparable load of salt as is being pro

jected from ;the cooling towers that are beirg contemplated?
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WITNESS KLINE: Yes, there is. We have referred 

:i Chapter 5 to a papev, by Devine, whic h.. appeared in the 

volume. entitled "Cooling Tower Environment, . 1974., and he, 

this, author, .. has a graph indicating salt, distribution, from 

the seacoast as a function, a concentration as a function 
of distance.: And very close to- the seacoast he has values 

ranging up to about: 19 micrograms per cubic mte c of air; 

ranging downward to about 1 micogr at.. ' m10s. Thi s 

covers the. range of possible corxentratioi -aft Inrian Point.  
./ 

In fact., it is higher than irhat v.e. project" Zrom 

our models., Now, the studies- rom this paper indicate that 

the lower threshold for injury in their observations was 

associated with an airborne Concentraticn o abotut 125 mic2ro

grams- per cubic: meter of salt. They have indicated thatto 

ovious -leaf' scorch or injury occurs wher. long- t-sr-m average 

values, of. airborne. salt'. concentrations. are. about 40 riicro

grams per cubic meter. They go further to'. state that air

borne salt levels, at about 10. micrograms. per ciboic zaeter, 

appear to. play a role in. the distribution a-nd growth of, 

plants-., So'that .10 micrograms per 'cubic met-e appears to 

be the lowest threshold that we- have found where we-could 

identify any effects on plants.  

our -projections for the -Indian, Point case indi

cate about, for the natural draft cooling case, inlcate 

something less than 1 micrograwr per cubic meter of salt'in
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the environment.  

DR.: DAIBER: From a natural daf: 

WITNESS rKLINE: From the natural draft tower.  

DR. DAIZER: NWo,. the study that. you are citing 

there, is: this based on a condition where you have con

parable loads of salt in the aquatic environment, that is, 

you have a comparable situation such ..s you find in -the Hiu

son River? 

WITNESS KLIN-: Yes, sir, .Actually more so. This 

is a study of natur4l conditions where the source of salt 

was sea salt.  

DR. DAIBER: Yes. But of the same ccncentrations 

parts per thousand in water as one finds: at Indian Point? 

WITNESS .I-MNE; My understanding from this paper 

is that the, source is from undiluted sea water, which I 

believe is: around-

DR. DAIBER: It is higher than what you expect 

from the. river.
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CRAIG, WITNESS KLINE: Thlrty-five parts per thousand, 

2. which is higher than that at 'Indian Point.  

3 DR. DAIBER: ,:Does this parer give any indication 

:4: of the. impact of the- vegetation? Is there any stuntig or 

5 reation. of lopsided :growth as a result of continuous salt 

.- impact? 

7: WITNESS KLINE: This paper describes similar 

8 symptoms on vegetation,. laf scorch, that was described in 

* the Con Edison report. In addition to that, I made a trip 

1 " to Long: Island two weeks ago to observe directly the effects 

11F of. salt that resulted .from the hurricane that passed over 

12 Long Island on August 9, and the salt d-amagei there- was 7L'..y 

13 extensive. The symptoms were similar, and -- in- that 'he 

14 leaves were scorched: on the margins,, and we did find evidence

of: severe effects, defoliation in some cases' n .  

defoliation on one-half the tree on the. windward side,, and •16 .  

7 emergence ofnew leaves and, for some; spring-blooming, 

18 species, emergence of flowering immediately after the storm.  

19 DR.. -DAIBER: That. particular -case happened just 

20 :nce;. there was a storm that went through? 

WITNESS KLINE : es, sir.  
21 

DR. DAIBER.:: What would be the impact of a J22 

.continuous day-in-and-day-out, :.24-hour-a-day, 365-days-a-year 

jj for so longoas the plant is .in operation?, T;That would ba the 

i= Iimact on vegetation then? 
ii 25



222 

lt 2 t WITNESS KLINE: Yes. In the storm case we 

2 obtained data from Brook:aven Nation'a Laboratorv which 

3 f indicated that the salt concentration in thae air was about; 

! three orders of magnitude higher than- normal. So this was 

a single episode, and we can't project from. that what 

6 daily -- what a much. lower daily dose would do, 
7 The paper by Devine did 'mment tha-t 10 micrograms 

per cubic meter of -ir seem to be the lowest thesh old. tha 
per., that 

9 they have" found that would affect vegetation. They claimed 

I that it would affect distribution of vegetation more than 

the emergence of these typical acute salt-burn symptoms.' 

2 DR. DAIBER: I am not quite sure, but are you 

1O i3 saying there are not very many studies that have bee. done 

to analyze the impact of salt on vegetation over a lonrg tewri 

basis? 

WITNESS KLINE. The most useful studies that 4 

am aware: of occur in this. single.volume, which was a 

symposium gathered to examine this question, There are 18.  

fragmentary reports in the older literature which. largely 

document. the effect -the fact that. salt damage from 
• , 20,: 

21 storms actually do occur.  

DR. DAIBER: But not in termsof whe you have 

a continuous exposure, relatilely low levels, relative here 23 
-,p that that might be projected from a storm over aP 

riod of time, such as one finds a3, the seaccast of 
25 I
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blt 3. Long Island or North Carolina or wherever there is. a salt 

aeroso.l? 
3 WITNESS JLINE: I am not aware of any studies 

thatattzmpt to make that point plii coloists.  

have in the past studied, the vegetation gradient from the 

6 1seacoast, in-land, without attempting to make a quantitative 

7 connection to the amount of salt.  

. DR. 'DAIBER: Is. this soma'thing that parhaps 

9 should be examined more closely? 

10 WITNESS KLINE: For the purposes of this case, 

1 do you mean? 

12 DR. DAIBER: Yeso 

0 13- WITNESS .KLINE: O in. general? 

.1' 4 DR.: DAIBR:. Well, for this case and also, in 

.15 general..  

16 WITNESS KLINE: Well, in the, general case. it, is.  

1 always useful' A!: havn nore :nfortu-.:on. We think that for 17 

18 the purpose of this case our projected. ambient salt concen

19 trations are well below the literature values of. thresholds 

_,, -that. are-likely tb cause damage or even. to caume a. shift in 

21 the vegetation type, and that further, studies- dont thin 

2 . would alter our conclusions.  

DR. DAIBER: All right., 
23~ 

The second queastion has to deal with the presence , 

of a natural draft cooling tower or sone ot:r means .for
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providing a cooling mechanism for the indian. Point plant.  

At the moment we are talking about indian Point 2; 

however-, there has: been during the day inferences- directed 

towards Indian Point. 3. The Final Environmental Statement 

somewhere shows- some, photographs of. the visual impact. at, 

least 'of various kinds of cooling towers, systems, be they 

natural draft or otherwise, from tha various viewpoints 

around the area of Buchanan. One of the pictures very 

clearly show3 two such towers being dubbed in. 3 don't 

recall. in detail that there was any discussion of the co!

lective impact- of to such towers. Up to this point we. are 

talking about, one, would this be a sample additive effect 

in terms of concentration and/or of distance from the Po.- i 

source.  

WITNESS L1IE: Is this a question relatgin to the 

aesthetics of towers or-to salt? 

DR. DAIBER:. No. I am, referring to salt.  

WITNESS: YINE:1 To salt, 

We are at present running computer -odels for the 

-case of two towers. Me 'effects will in a technical sense 

not, quite be additive, the reason being that the to-ers.  

represent two, PDint sources that are displaced in space.  

For practical purposes we believe that simply doubling the 

salt levels willigive an adequat description of the salt 

-deposition.

i
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bit 5 DR. DAIBER: This would be in terms of concentra

tion in a particular location -or would it be in te rms OK' 

3; distance from the point? 
..4 WITNESS FLE: Well, the -- again, for practical 

purposes, we can- take the drift contours that appear on 

6 our computer models for 2, for India' Point. 2, and simply 

7 double the values attributed- to tem in the FES for Unit 2, 

8 so that the distribution will be similar but nearly do-ble.  

9 DR. DAIBER: One of the reasons I brought this 

.10 - particular question up tas that_ there are many places where 

11. there are multiple towers certainly in existence, 3; 

12 .certainly .a. ,.MA , for other reasofl3, was in England, 

13 and I vent:by several clusters of cooling towers. They 

14 were. tall structures.- I presume that they were someth4ng 

15 resembling natural draft. -toiers, although I am not sure of 

this,' But certainly,: 30'edd years ago, when I was looking 

17 at some aerial photographs, again for othr:.reasons, I was 

18 conscious of single towers or. two towers or three towers, 

19: the- point being, is. there any information avail able from 

20: the world- literature that would.. give-us -some insights in 

21 terms of the, impact of added towers beyond. a single structure? 

22WITNESS - IN=. The only summary of world litera

ture, I am aware of is in a document published I believe by 

Westinghouse.- And the title escapes me right- now. It is in 

25 our list of refernces.  

b!
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I.
Oh, yes, our reference No. 54 for Chapter 5.  

Author is Roffma.- J -o-f-m-a-o The tit- is-=The State 

of the. Art of Saltwater Cooling. Iledrs for Steam Electric 

Generating Plants." This is the only smary I !know of., 

ad I can't, recall. what. they said about. multiple units..  

They would have to. be European units. I dont t-hi-k we have 

any American experience, on it.  

"DR. DAIBER: So that at the mcent all we have 

is your projected computer model? 

DR. KLINE: Yes..  

DR. DAIBER: Of course, I .st as the question, 
how can you des gn it when you dont have ainy basis Cn• 

wh~ich- to make a design? If, there is no experience whatscever 
X:a no a cop 

in the -American scene- am not a computer designer by 

any stretch of the Ixmagination, but one has to have some basis 

o which, toainitiate tthe design..  

WITNESS KLINE:,I am not surei.] understand 'the

question.° 

DR. DAIBER: At the moment you are saying that 

-thir American experience. is. that. there are single towers at 

various locations.  

WITNESS IINE: Yes..  

DR. DALIBER: And-how can you then create a coputer 

design where you would analyze two or more tvo 7e rs config-ara-.  

tion in terms of assessing the impact?



227 

blt 7 WITNESS KLINE: Yes.  

2 The approach that our computer model is taking 
."3 is to plot the isopleths- for each tower individually and 

4. then making overlays, 

: , flr DAIBER: 1 see.  

6 WITHESS KLINE: In order to get the cumulative ef
. - .  

7. fect. The -overlays do not overlay exactly, but -b*ey are 

8 sufficiently close that for practical purposes doubliag for 

9' two towers of. equivalent effluent is reasonable. .  

10 DR. DAIBER: Is. it possible that your designer 

11 could make contact with some appropriate European experience 

.. 12 to perhaps, see hw well his design might approach' reality? 

13 WITNESS KLINE: On cooling tower imodeling? 

14 DR. DAIBER Yes., 

*15 WITNESS rKLTE: Yes, sir, we have done theat. And 

16 we- have a contract- underway which. we had hoped to have ready 

17 for this proceeding, but because of.: administrative delays 
.17 

.1 it: is not now ready.. This is in fact being done with a 

19. European:firm whic.h has performed .modeling which has been, 

20. validated in Europe. A4d we are doing this. now,, and. our 

21 intent is to use - is to .run the same data base that is 

-. usedwith the European model along with the, model we. now 

2 use to improve our validation..  

U DR. DAIBER: At the moment that is all I have., 

_R. BRIGGS: I have here page .:G-4 from that 
25 

IIi
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Westinghouse report that you mentioned in which it says 

that airborne salt concentrations above 10 micrograms per 

cubic meter appear to affect tlhe distribution- and growth of 

plants. And it-. says- further that signs, of acute.injury,.  

however, are not usually found in: coastal vegetation, when 
airborne salt concentrations are appro imateiy 40 micro

grams per cubic meter. Those were the numbers that you 

gave,, also.  

Does coastal vegetation include hemlock trees 

and dogwood trees? 

WITNESS KLINE: No, sir, not iamediately on the 

coast. In that report you will note that the distribution 

of salt appears to take an exponential die away from the 

coast so we would: not expect hemlock or dogwood to occ=r in 

the beach areas., 
owtrip to Long sland T observed con

mercial nurseries growing hemlock for sale within two or 

three, miles of the coast.  

MR. BRIGGS: Were thZse henlocks .':adly damaged by, 

the, salt? 

WITNESS KLINE: They were badly damaged by the 

storm yes.  

MR. BRIGGS: Were there other. hemloc ks, larger.  

ones in the area? 

WITNESS YKLINE: -Yes, sir there were some hemlocks
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-outside of the -nursery- just. foiornmta ta3 ;~S C S 

some 027 whIch weza also damzv:,-,d 

FlR... 3RI-S yuSay lanted Zor .  

piproses ,o'were those Tplanted at t a nursery, or: wvereo those' 

distx!..buted. around through thea hmme in the a rea.? 

WVITNESS %LINE: Tis was a -rn~2 aaes a ac w;e 

saw anL occasiona.L ke~c growing a.n-:a fa-ward cz m.long' 

a far d1L.i vdw ay-.v 

MR. BRIGC-S: -Exe-Y utlv Inave tthey ~hri 

ca.-Les, that casdsimila.- da n a s in thata area,,La v, o U _k!ao';? 

*WITNESS KIIIE * ot %O, -2~n y _, 

* 1 BT SofC. T; doa .t %nco. I vi Th 

be'e another one in the past G.. yo ars, or 20 ya~ 

WITINESS IJNE: I dlo n't.L 

MR.' BRIGS -ndso onL t'e basis -of tho ino 

mation now, :one: can't say Ijow wall these. might l.v recovorez 

2f~om previous. expcsuzeSL I stat_ righ? 

w Im TESS, 1KIL- 0o. sr ~e c zar, o z* 

M4R. BRIrGGS :01 &b .t dogwood traes? Tv7&!_theret! 

los fdogwood trees inl thear? 

!&IWjAESS z:LrjE: ces, sir, -iera Js a lage 0 _ er2 

of dogwood tz-aes On, Long IslandL.  

MR. ~J BRGS ihi he o -et

The dommods that 1 lc :l a t ware Li tl-e ae 0:
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Riverhead, which is probably more than three miles from the 

south coast of. Long Island, which is the direction t-he storm 

came from..

It is less than that from the bay,, but I don~ t 

think the storm cameT Afom that direction.  
MR. BRIGGS: I believe the Applicant indicated 

that the natural salt deposition rate in the Indian Point".  

area is about. 160 kilogrxas per sqaire. kilometer Per 

month.  

WITNESS KLINE: I believe that is correct.  

MR. BRIGGS: Are you satisfied that that is a 

reasonably good value? 

WITNESS KLINE: I saw no reason.to challenge

*it, no.  

MR., BRIGGS: And did, you take that into account 

in evaluating the eff ect of the deposition of. salt from the 

cooling: tower out in the surroundings? 

WITNESS KLINE: Yes, sir..  

MR. BRIGGS': And you believe that the additional 

deposition will have little- or no effect on the plant. life, 

is. that right?, 

WITNESS. KLINE: That is correct.  

MR. BRIGGS: Whan one says- 1little or no effect,' 

what deposition rate do you consider wil!--ve little effect? 

Is it the 800 kiloqrams per square kilometer that the
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Applicant proposes as the average anmual value, or is it 

some other value?
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leC 
"J ' WITNESS KLINE: r,1y analysis was influenced by not 

only :the deposition rate, but also by the airborne concentra-

tion.

4 . There are two different ways of attempting to 4.: .o. ..  

5 predict vegetation. One is by airborne concentration and- the 

6 other by deposition  

In.some ways airborne concentration ,is.better, 

the reason being that the salt daage appears to be related 

to wind deposition of salt, or the 7..ind driving of salt into 

the ,foliage. which really wouldn't be reflected in a situation 10

where we measured only sedimentation.  

So.I was influenced by the value of ten micrograr, 
12 

per cubic wmeter.which was something on.the order of a 

nacto concentrafactor of ]0O higher.than we are predicting, for .a.rcneta 

tion in the' vicinity of Indian Point.  

Now, ,,in terms of deposition, we have deposition 

16 

is a little harder. to measure in the natural state because 
17.  

one has- to make a separation between et and dzyI deposition 

Presumably tlhe wet deposition has very little 19.  

effect because-even though it deposits, the rain simply 
20 

washes it off- the- leaf surfaces., 21 

sb the fraction of concern is the dry deposition.  
22.  

And we don't have, this separation, and it gives 
23 

us numbers that are a little harder to work with.  

However, the Chuck Point Study has done Tet 
25
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deposition studies on crops, and they indicate a value some

thing ranging from about ] 5 to 30 kilograms per hectare per 

month had an effect on reducing .the yield of corn. and soybeans.  

This- is. hot directly applicable .to- the quaestion of 

trees, but I suspect that it is in the ballpark. within a.  

factor of two or so-.  

So.that in terms. of deposition, I wo.uld take a: 

number on the order of 10 or 15 grams per hectare which would 

translate to 1000 or 1500 kilograms per square kilometer as 

being a probable lev el, -a probable threshold level for 

affecting vegetation.  

MR. BRIGGS: That is analyses *that. you made and

the 'information that 

indicated earlier th 

upon extended power 

full power.,

is nut into the report here, you 

at the environmenta1 impacts were based 

operation; that is, higher than present

is;that till a valid statement? The. State of 

New York seems to nave some question.  

WITNESS KLINE: -Yes. My analysis was done on the 

basis of:- the cooling tower that was presented to us which I 

presume was. designed for its ultimate-power level.  

In- lookig further at it I concluded that t/1he, 

effects of salt. were- not really related to the power level.  

MR. BRIGGS: You mean evaporation rates are not 

related --

233
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WITN14ESS KLI.NE: Ile are not dealing. here, with evapor-a 

tion rates. Evaporation rates v'ould be. But we are dealing 

with drift levels.  

My understanding is that the amount of 

circulating water doesn't. change, and then though other 

parameters of the tower do change, the amount of2 salt 

carried over the throat of the tower as drift, which is 

unevaporated water droplets, would not be strongly affected.  

MR. BRIGGS: You say then that the drift rate is 

related only to the throughput of water through the tower and 

not the throughput of air or the evaporation rate;, is that 

correct? 

WITIESS KLINE: The' drift is carried out of the: 

tower by the air flow and the amount of water falling over the 

fill. in the, tower..  

" 'PR.- BRIGGS: That was your basis for indicating 

that there. would be relatively little difference between the 

873 megawatts and the 1033; is that correct? 

WITNESS KLINE: That's right.  

MR. BRIGGS: Indication was given earlier 

concerning the reasons for not using power spray modules..  

How much attenrtion did you give in your studies to the use of 

the river and-spray modules, power spray modules, or other

wise in the river for removing the heat? 

WITESS KLINE: I gave none.
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jon4, 
n MR. BRIGGS: Did any of the o-ther Staff meurebers 

consider this? 

3 .W7TESS GECKLER: ! can respond to that-.  

'aj; The river channel, that is the ship channel in 

font of"Indian Point, is roughly 500 'yards off the -ndian 
front of 3ndian 

Point property. There is-a"!ot of leeay.  

7 But a ship's captain would. tend to stick to the 

center of the river in that area.  8 

9 The only place that one could tick. spray modules 

from a-practical standpoint appears to be the Peekskill 10 

Bay which. has a marina in it and is relatively shallow.  
12 In the FES we indicated that approximately 55 acres 

13 would be required for placement of -the. modules.  

4-But, in addition to that, another 1000 acres-- I .14 

am sorry, another-100 acres or so would be needed.  

7 teMay 1 correct:at It, isu 55 acrese" -I 

for the module and roughly the same area for a.buffer zone 17 ."i 

around-.the area.  

Now ,the degree of' fogging and icing around a 19." 

2 spray module is considerably, more ..than around the nechanical 

draft towers..  
21 

W If one examines a map of, the Peekskill Bay, a' good 
22, 

portion of the Bay would be taken up by one set of modules 
23 

and the buffer zone would extend almost out to the ship 
* 24 

channel.  

:25
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I MR. BRIGGS: Is iere a particular page Twhere there 

" 2 is a map that shows that well? 

3 WITNESS GECIELER: No. I have got my i.nformation, 

4. offE of a NOAA chart.  

5 MR., BRIGGS: Well, on page 532 there is a rather 

6 small map, 532 of the Final Environmental Statement.  

7 . WITNESS GECIMLER: W9, can use that..  

8 If you turn to that figure you will see that the 

9 county line between the wo counties on either side of the 

river follows generally what would be. the ship channel, with 
1i Indian Point being indicated in the center of the figure.  

"Not shown on this map are three channels: between 

13 ..Indian Point and the center of. the Peekskill Bay, There 

14 are, three channels. One of which is 26 feet deep. The other 

15 two are of the order of 10:.  

To run piping to carry to -- to the power modules 

would, probably destroy the deepest channel., 

-In addition to that, the whole area of P 'ekskill 

Bay as well as :other areas on the-other side of the river 

20 a-d southward form part of the nursery- and spawning. area 

21 for stripped bass.  

MR. BRIGGS Well,. I guess you would have to 

make it. so.- that the stripjed bass couldn't get in'o that 
23 

area. In other words, you would have to erect barriers such 
24

that they wouldn't be able to get in..  

25
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I believe there was once a proposal that there -I.  

2 be an intake put out in the river and that t .,ere be rock 

3 fill 'at: least up to the surface and -that tie water be.  
I I 

' 4 filtered through that rock, and so I suppose. you would- have i 

5 to make an-. area here that. was bounded by rock fill and

6 comple-tely enclose it..  

WITNESS GECLE3R: I haven.1t exalmined that 

3 particular alternative. But with the marina in that gener-al I 

area, you run the risk of blocking the boats passing in and 

i0 out of the bay., 

IMi . BRICG-S: Yes, 7 understand. But ycu did make 

'Z I! some examination, and-I guess it would be a question of 

1 whetherthe marina is preferable to the whether one 

14 would prefer:- to have a marina and natural draft coolin

15' towers or- no marina and no natural draft cooling towers in a I 
16 case like. this.  

.... WITNESS GECK=R: The. Sprays-would present -

they, would extend into the air perhaps 15 feet in front of the 
.9 marina and waterfront of Peekskill 

u.: MR. BRIGGS: YOU say. it, would takeupr most of 

21 Peekskill Bay; is that right? 

WI .MESS GECKLER: If you went to -to cooling 

23 ..towers with two sets of.modules, you would use up practically 

!i" 24 the. whole-bay" 

_5 ou would wse up half, that much--,
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are excused .

(Panel of witnesses excused.)

on some 

so that 

have coil 

reconven 

wall.

CRAfl24MN JENSCH: Does the Applicant desire to pu 

evidence? 

MR. SACK: YeS, sir.  

Could we have approximately a 20-minute recess 

I could discuss with the witness these matters which 

ie up this morning just: now? 

CHAIRMAN: JNSCH: All right. Let's recess to 

te in. this room at 3:00 o'clock by that clock on the 

(Recess.)end 
10-c

I* R. BRIGrS: You would use 100 acres? 

WIT1MSS GECKLER: Essentially. For each one.  

HAIRI9-AN JEISCH:, Did you have any further 

questions that you wanted to supplement? 

MR..'GRAMM] Y: No, sir, I don't.  

CRAIRMAN JENSCIH: Ver-y well, the Staff witnesses

2 38

t



CRAIG 

*~tl1 gin 11 

Axxx 

Ace.Fedaral Reporte

1 

3 

4 

5.  

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
rs, Inc.  

25

239 

CHAIRMAN JENSCH: Please come to order.  

Is the Applicant re'ady to proceed? 

MR. SACK: Yes, Mr. Chairman.  

• CHAIRMAN.JENSCH: Proceed.  

MR.. SACK: I call Mr. Carl. L..Newman.  

CHAIRMANJENSCH: This is. a little different 

proceeding. Perhaps you will havle to be sworn in again.  

WThereupon, 

CARL L. NEWMAN 

was.called as a witness on behalf of the Applicant and, 

having been first duly sworn, was examined and testified as 

follows: 

DIRECT EXAMINATION 

BY MR. SACK: 

. Mr. Newman, I -show you this document entitled 

"Professional.'Qualifications of Carl L. Newman.!" I ask you, 

has that document been._prepared under your supervision and 

direction? 

A. It has.  

Q And do you testify that: it .is. true: and correct? 

A. I do.  

MR. SACK:, Mr. Chairman, I move that this be 

annexed to the record, transcript, as if read.  

CHAIRMAN JENSCH: Is there any objection from 

the State of New York, Hudson River Fishermens Association,

I
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Regulatory Staff?: 

MR.. KUHN: Might I ask what the purpose of annex

ing such-professional qualifications to the record is for 

purposes-of the Board? 

CHAIRMAN JENSCH: Well,, there is just -no reason 

for these things, State of New York. This is just our 

policy. I-mean, we have always done this, put background 

information about the witness in. It saves a little time 

and permits him to speak to the subject to which his atten

tion will be directed and gives a quick and broad review of 

his background.  

MR. SACK: He could-read it into the record if 

you prefer.  

MR.. KUHN: I g'uess the question, then, was, this 

is simply- in lieu of a question and answer or. series of 

questions- and-answers with regard to this individual's back

ground.  

MR.. SACK: And qualifications as an expert to 

.testify., 

"MR.. KUHN: We have.no objection..  

MS. CHASIS: No objection.  

MR. GRAINEY: No objection.  

CHAIRMAN JENSCH:. The .request is granted, and 

the professional: qualifications of Mr. Newman will be physi-

cally incorporated into the transcript and constitute evidence

___________________________ jJ
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on behalf of the licensee.  

(Professional Qualifications of Carl L.. Newman 

follows.)
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PROFESSIONAL QUALIFICATIONS 

CARL L_ INEW1MAN 
VICE PRESIDENT 

CONSOLIDATED EDISON COMPANY OF NEW YORK, -INC.

"My name is. Carl L. Newman. My businessaddress is 4 Irving 

Place, New York, NewYork 10003.  

I majored inLiberal Arts at the University of Pennsylvania 

1from1939 to'1942 when I,.entered the United States:Army Air Corps.  

In 1945 I returned to the University of Pennsylvania. I graduated 

with: a, Bachelor of Science degree in Mechanical Engineering in 

1948 and earned a Master of Science degree in Mechanical Engineer

ing in 1952. -While working towards the Master of Science degree, 

I was employed, by. United-Engineers & Constructors,. Inc.,. as a 

designer, of:steel mill power facilities and heavy industrial.  

f aci.ities.  

In: 1952. I. was promoted to Power.. Engineer at. United Engineers.• 

Assignments included economic. studies of optimtum methods for: meeting 

steam and power requirements and heat balance studies of. steam 

electric generating units in the -30,'O00, to 75,000 kilowatt range.  

In 1953 I was promoted- to Consulting Engineer. In this posi

-tion, among other assignments, I consulted on the design and 

construction of the primary system for the SSN 575 
"Sea Wolf" 

atomic-powered su.bmarine and its.land base prototype.
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In 1954 my title was changed to Mechanical Engineer. Between 

1954- and. 1958 I had-various assignments,- all associated. with, fossil 

and nuclear power plants. I was responsible for all mechanical 

engineering design work performed by United'Engineers on. the boiling 

watero reactor facility (ARBOR) for the Argonne National Laboratory; 

for.the/design and'erection of a 10,000 kilowatt power station and 

black. liquor. recovery unit for Bowaters Carolina Corporation, 

Catawba, South Carolina, and a 25,000 kilowatt power plant for 

Bowaters Southern. Paper Company at Calhoon, Tennessee. In 1959 I 

..served on the fluid fuel task force which- reviewed aqueous homo

geneous, liquid metal fueled, and molten salt reactor concepts 

for the Reactor Development. Branch- of the Atomic Energy Commission.  

.. During 1959 through 1963 as an..Assistant Supervising Engineer, 

later. Supervising Engineer, and then. Proj'ect Manager, I was. respon

sible for all work by United Engineers for the first major thermal 

power d'evelopment in the Province of Quebec. I prepared the 

initial economic justifications, site studies and coordinated 

:mechanical, structural,, and. electrical design and.construction of 

two 150 megawatt-generating, units., for .Shawinigan- Water and Power 

Company, Montreal, Canada; and recruit ed and instructed the 

"- principal members of the thermal operating department.. During 

this period I was also responsible as Project Manager for 
the
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design of, a polyvinylchloride extrusion facility at Borden Chemical 

Company,.North Andover, Massachusetts7-forpreparing specifications 

and coordinating the. construction of two polyvinyl chloride plants 

and a. butadiene styrene plant for Borden ChemicalCompany, Illiopolis 

Illinois; and for. supervising the design of a melamine. plant for 

Brook Park, Inc.-,, San-Juan, Puerto Rico.  

Between 1963. and 1968. in.various capacities as Project Manager, 

Consulting Engineer, and Power Consultant, I studied the feasi-.  

bility of a 2000 megawatt mine mouth power. plant for Middle 

Atlantic Power Company, Philadelphia, Pennsylvania; conventional 

- and-sodium heated steam generating equipment for a fast breeder 

reactor for Argonne National Laboratory; and two light water 

reactor. plants, each containing, two 900 megawatt units for Joint.  

Generation Task FOrce, Philadelphia, Pennsylvania'.: I participated 

in the. design: and. construction of three 600 megawatt: units for. am 

new generating station for Allegheny Power Service Company, 

" Masontown, Pennsylvania, and preliminary design of the proposed 

' 800 megawatt boiling water nuclear unit, at Bell- Station, New York 

State, Electric-and',Gas Corporation- I participated in .an, 

architect-engineering assignment by.Westinghouse Electric 
Corporatio.  

for the.engineering and design-of Indian Point Generating 
Station 

-Units Nos. 2 and 3. I participated in the architect-engineering
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services for a 1000 megawatt fast-breeder reactor follow-on study 

for the Atomic.Energy Commission.  

I: was Power Consultant for the design and construction of 

two nominally rated '800 megawatt nuclear units at Brunswick Steam 

Electric Plant for Carolina Power and' Light Company. I was Project 

Manager for the design of Units 3 and 4 of Tracy Generating Station 

for the Shawinigan. Engineering Company. I provided consulting

services in connection with the design and construction.of Unit 

No. 3, a 150 MW addition to the Indian River Power Station for 

Delmarva Power and. Light Company of Delaware. I provided engi

neering services for a.study of a fossil fuel plant for Quebec 

Hydro-Electric Commission consisting of two 550 megawatt units 

and with an. ultimate site capacity of 2,000 megawatts. I was 

Consulting Engineer for Delmarva Pow¢er and Light. Company in 

connection:with t h design and, construction of. Unit No. 4 at 

Edge Moor Station,. I also provided consulting services for 
the 

design of Units No.. 1 and 2 of the Sioux Power Plant for Union 

Electric Company, St. Louis, Missouri. These. units were rated

500 megawatts. I served as project manager, of:. a" team of 

Westinghouse licensees preparing a proposal" for; the fourth 
nuclear 

powerplant for, ENEL. This.work was carried out in Italy and 

Switzerland.
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From 1968 to 1970, I was Chief Engineer of United Engineers 

Power Division. In. this capacity, I directed preliminary engi

neering-for proposals and for- consulting..assig-nments, and developed 

" standards: of. engineering practice. I. left United Engineers. in. 1970 

to. join Consolidated Edison Company of New York 
as an Assistant 

I Vice President. In this capacity I was responsible -to the Vice 

1 ..President for mechanical, civil, and nuclear' engineering functions.  

I -was- responsible for the design of. the .Narrows 
Generating Station, 

and I developed a nitrogen oxide control program 
for use-in the 

Con Edison System. In 1971, I was promoted to my present, position.  

-of Vice, President, Engineering. I am responsible for the engi

neering: functions of general, divil, mechanical, nuclear and 

emissions control, and electrical engineering. 
. I ama licensed 

-. professional engineer in the States of Massachusetts, Nebraska, 

North Dakota, Pennsylvania• Utah and 
New-York. I am: a member of 

-the American Nuclear .Socie.ty, the National -Society 
of Professional 

. . " Engineers,. a fellow of the Aierican Society-of.MechanicalEngineers,.  

a senior member of theInstitute of-Electrical 
and Electronics 

A Engineers, Inc., and a fellow of the American Society of Civil 

Engineers.  

0b
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BY MR. SACK: 

Mr. Newman, I show you a, series of documents.  

Document 1 is entitled "Economic and Environmental Impacts 

of Alternative Closed-Cycle Cooling, Systems for Indian 

Point Unit No. 2.," dated December 1, 1974, together with: 

a letter -- no, together with-a document entitled. "Economic 

and Environmental Impacts of Alternative Closed-Cycle Cool

ing Systems for Indian Point No. 2, Supplement No. 1," and 

a letter dated -- for Mr. William J. Cahill, Jr., to the 

Director of Nuclear Reactor Regulation, dated October 6, 1975, 

constituting Supplement No. 2 to the report previously 

identified.  

These-three documents constitute the report as 

supplemented.- I ask you, was this report and the supplements 

prepared under your supervision and direction? 

.: Yes, they were.  

Q. And do you swear that the information contained 

therein is true and corre-t to the best of your knowledge, 

information and belief? 

A. Yes, I do.  

MR.. SACK: I move that ,these documents be sub

mitted into evidence as Licensee's Exhibit No. 1 in this 

proceeding.  

CHAIRMLAN JENSCH: The documents to which licensee's 

counsel has just referred may be collectively referred to as
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Licensee's Exhibit.No. I.  

(The document referred to was 

marked for identification as 

Applicant's Exhibit No. 1) 

...CHAIRMAN JENSCH: Having thus been identified, 

are you offering the documents into evidence? 

MR. SACK: Yes, I. am offering these documents 

in evidence.  

CHAIRMAN JENSCH: Any objection? 

MS. CHASIS: No.  

MR. KUHN: Your Honor, we have difficulty with 

this, under the .ground-rules that you have established, 

quite frankly.  

As I indicated when we were requested to comment 

on entering: the-Final Environmental Statement evidence., it 

is our understanding that to. the extent that these documents 

will be utilized to represent the voracity of what is con

taineditherein, that the State of. New York should have an 

opportunity to cross-examine these documents. That was our

-2osition with regard. to the Final Environmental Statement,,.  

and that was also our position with regard to these documents.  

CHAIRMAN JENSCH: The same ruling.  

Any objection? 

MR. GRAINEY: No, sir-.  

CHAIRMAN JENSCH: Licensee.s Exhibit No. 1 is
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received in evidence.

(The document previously marked 

..for identification as Applicant' 

-Exhibit No. I was received in: 

evidence:.,) 

CHAIRMAN JENSCH: Proceed.  

BY MR.- SACK: 

Mr. Newman, I hand you another document entitled 

"Consolidated Edison Company of New York, Indian Point Unit 

No. 2,; Report on Regulatory Approvals." Has this document 

been prepared under your supervision and direction? 

A. Yes, it has.  

CHAIRMAN JENSCH: You seem to pause. Is that 

the first time you have seen it? , 

(Laughter.)...  

THE WITNESS: No, sir, I: was. looking to see 'if 

all- the pages' were here. I believe it was transmitted 

over my.sighature, also.  

CHAIRMAN JENSCH: I was just wondering about the 

letter prepared'by Mr. Cahill under your supervision and 

directione.. You. directed Mr. Cahill to write the letter 

that was part of Licensee's Exhibit No. 1? 

THE WITNESS:. Perhaps I can explain that. In 

order to consolidate all incoming and outgoing mail on 

regulatory matters, Mr. Cahill has been designated as 
a
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signatory of these letters, and in his absence I have his 

delegation to sign letters.  

However, the nuclear licensing is performed by 

my staff .and under my direction and requires my approval 

prior to Mr. Cahill transmitting the letter.  

..CHAIRMAN JENSCH: Are we going to get copies of 

Licensee's Exhibit No. 1? 

MR. SACK:. Yes, sir. You have them by mail,. We 

have additional copies here if you want them.

CHAIRMAN JENSCH: You have mailed them to us? 

Under what date? Can-you identify the date you transmitted 

them, how recently? 

MR. SACK: We transmitted the cooling tower 

report,- the original Volume-l, some time ago.  

CHAIRMAN JENSCH:. That came in at the time of the 

licensee's request, didn't it? 

MR. SACK: Excuse me , to make an amendment of 

Exhibit 1, the first document was in three volumes. I don't 

think that was. clear on the record, but there are 'three 

olumes to the first document and then two supplements.  

The first exhibit, Exhibit No. 1, is three volumes 

plus two supplements.  

CHAIRMAN JENSCH: Yes.  

'MR. SACK: The'three volumes were transmitted 

some time ago, is that correct?
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CHAIR-IAN JENSCH: That is all right.  

-MR.. SACK: Supplements 1 and 2 were transmitted 

last Friday by letter to the Board, so you probably would 

not have received it in the ordinary course. But they have 

been transmitted'.  

CHAIRMAN JENSCH: Do you have any extra copies 

of these'two supplements? 

MR. SACK: Yes, we have extra copies for the 

Board.  

CHAIRMAN JENSCH:. If you will, give one to me at 

least., 

(Pause.) 

CHAIRMAN JENSCH: Will you proceed.  

BY MR. SACK:

0. This document which I last described, the report 

on regulatory approvals, is this true and correct to the 

best of your knowledge, information and belief? 

A. Yes, it is.  

MR. SACK:- I ask that this be submitted into, 

evidence as Con Edison's Exhibit No. 2, Licensee's Exhibit 

No. 2.  

CHAIRMAN JENSCH: The document which Licensee's 

coun 1. h-as just referred maybe marked for identification 

as Licensee's Exhibit No. 2 and, having thus been identified, 

is it then offered into evidence?
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MR.- SACK: I move it be offered.in evidence.  

CHAIRMAN JENSCH: Any objection, State of New 

York? 

MR. KUHN.:,, State of New York- has a question on 

whether it-is relevant, at:this particular point to enter 

into evidence something-that we have deferred for further 

consideration. I don.'t know whether the particular document 

.referred to, the report on regulatory approvals, is rele

vant to the question of the specific type of closed-cycle 

cooling-and to your proposed initial order in this proceed

ing.  

I would respectfully request, suggest,. that 

perhaps, since we are.anticipating further-hearings on the 

other' questions, that -- and, furthermore,that we have not 

prepared ourselves for consideration of this particular 

.report, that this be deferred.  

We -have no. objection to having it. adopted as an 

exhibit.under the condition that it would be considered at 

a future time -rather than today.  

CHAIRMAN JENSCH: Will you address yourself to 

the relevancy? 

MR. SACK: It is relevant to the - to what- has

been-icialed subsequent proceedings.- I am. still not clear 

whether there is. going to be. an evidentiary: session on, the 

subsequent matters. No one has yet advised us, of any 

--



blt 10 ii 

2 

3 

4 

5: 

6 

8 

9 

10 

12i 

*0 13 

14, 

15 

16 

17 

18 

19 

20 

21 

22 

23 

* 24 
Ace-Federal Reporters, Inc.  

25

248 

factual issues in contehtion.  

So on the possibility that there may not be 

another evidentiary-session, I thought it would be helpful, 

since we have an evidentiary session now,, to put into evi

dence at this time.  

It is relevant to'the whole proceeding. If under, 

what we call the bifurcation it is riot directly relevant 

to the first part of the bifurcation, I agree with that. I 

am not sure whether we are going to have-a hearing, an evi

dentiary session on the second part.  
CHAIRMAN JENSCH: I thought it was somewhat im

plicit in some of the statements from some of the parties 

that they certainly were stating that. they were going to 

request that a hearing be had and that they were ready to 

assist in the formulation of issues for that second session, 

bifurcated session of hearings..  

Is that a. correct statement of your position, 

State of. New York? 

-MR. KUHN: Well, yes, your Honor, in particular 

?!ee are just claiming surprise at this particular point- be

cause we figured it was going to be taken up at a later 

.point..  

CHAIRMAN JENSCH: How about Hudson River Fisher

mens Association? 

MS. CHASIS: .We join in the question of relevance
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of this document being• entered into evidence at this 

point. It relates, it would seem, to questions of Con 

Edison 's. pursuit.of -the necessary approvals with due dili" 

gence and the extent to which-it has received the-requisite 

approvals, issues which:are not before the Board at this 

time-.  

CHAIRMAN'JENSCH: Is it. your thought that the 

Hudson River Fishermens Association would request a hearing 

and would assist in the formulation of issues.respecting 

such. a hearing? 

MS. CHASIS: We would anticipate requesting such 

a hearing-and participating. in the formulation of issues 

concerning the scheduling issue. That is. the factual issue 

which we deem remains outstanding.

CHAIRMAN. JENSCH: The question extending the 

time for once-through cooling is a matter to which you .feel 

there, is. some contention, is that correct? 

MS.. CHASIS: That-is correct.  

(The Board conferring.) 

CHAIRMAN JENSCH:-• At the risk of some duplication 

of presentation -

MR. GRAINEY:.: Mr.: Chairman ,. before you rule, -: 

could I state the Staff position•, or are you about ready .to 

rule? 

CHAIRMAN JENSCH: NO, we are raising the question
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that the statement so far--the Board understands that 

there will be a request for hearing on this question of 

extending. the time tor once-through cooling.. What is the 

view of the Staff with reference to-the identified Licensee's, 

Exhibit 2? 

MR. GRAINEY: .I think it is also irrelevant to 

the issue before the Board, as well as I don't think it is 

material to the issue the Board has before it today. I also 

think that with respect to whether there-be a hearing on 

the question of what regulatory-approval is required may or 

may not be necessary. That might be the type of issue that 

the parties could stipulate to the facts, and then simply 

be a legalissue for the Board to.decide.  

:.But I think whet-her it is in the form of a legal 

issue for the-Board, to decide or an actual evidentiary 

hearing, I think that is something this Board will have to 

decide at a not too distant time in the future.

Because of.-that, I .-think it would be prejudicial 

to the other parties' rights as well as being irrelevant 

to the issue before the Board right now to let this in as.  

evidence. 

CHAIRMAN -JENSCH: I. think it would-under the 

procedures of not. having. cross-examination in reference to 

the. selection of th.e preferred type. of closed-cycle cooling 

system to consider a matter 'that might be unrelated to it,
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and yet not available to cross-examine.  

Objection to Licensee's Exhibit 2 is sustained.  

(The document referred to was 

marked for.identification as 

Applicant's Exhibit No. 2.) 

MR. SACK: It remains marked as Exhibit 2 for 

identification? 

CHAIRMAN JENSCH: Yes.  

MR. SACK: Then I would assume that before we 

adjourn this session we will have a statement of the issues 

in contention in the -- for the second portion of the 

hearing and set a schedule for that portion. I think it 

would be most irresponsible to adjourn this session without 

doing that much.  

CHAIRMAN. JENSCH:: If that: can be accomplished, 

that is fine. I suggested in talking with Mr., Trosten that 

perhaps the-parties could communicate-some way. If time 

permits us to do it here, that is fine.  

.I do think an early determination in that regard 

can-be undertaken, Perhaps this evening the parties could 

get together.  

MR. SACK: I understood that conversation to 
rela- to the two-year extension request. What we. are now 

discussing is what_ we call the,.automatic extension to which 

we are entitled to by reason of failure to seek regulatory
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approvals. That is something where Con Edison has, stated 

its position several times. The other parties have not 

indicated in any way in what respect they disagree with it.  

So we are quite amazed that it should get- this far along in 

the proceeding without having any specificity in the con

tentions of the parties that we are not entitled to that 

extension.  

CHAIRMAN JENSCH: Let's move along and perhaps 

this evening that can be resolvred and we can take it up in 

the morning.  

Do you have further direct? 

MR. SACK: Yes.  

BY MR. SACK: 

Q - Mr. Newman, we had some discussion this morning 

about the feasibility of' other alternative closed-cycle 

cooling systems than the natural draft. Let's take them 

one at a time. We should start with the circular mechanical 

system.  

Do you believe that it would be practical to 

install a circular mechanical'draft cooling system 'at Indian 

Point 2? 

A.- I do not believe it would be' practical to in-

stall a circular mechanical draft cooling tower at Indian 

Point 2.  

-Would you explain your reasons for that conclusion?
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A- We have no basis on which to eva-luate performance 

of-circular mechanical draft cooling towers at Indian Point 

2. To the best of my-knowledge there are no towers of this 

,size operating-anywhere in the world.  

My staff has indicated to me that there are 

some towers not of this size'that have been ordered. They 

are not on salt water applications, and it would be less 

than prudent for us to apply these to closed-cycle cooling 

should that be necessary at Indian Point in the absence of 

anyway predictingthe environmental effects or the thermal 

performance of these towers.  

Q Another alternative that was considered this 

morning, was the fan-assisted natural draft cooling tower 

system. Would you consider it practical to install that 

type of system at Indian Point 2? 

A. I would not consider it practical to install a 

fan-assisted natural draft cooling tower for reasons similar 

to those -that I stated before.  

. Now, there was. a question raised at. the pre

hearing conference concerning. the possibility of utilizing 

a portion of the river as a spray pond. Have you and your 

staff investigaged that' possibility? 

A. Yes, we did.  

Have you concluded that it would be practical to 

install that kind of system?
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A We concluded that it would be totally impractical 

to install that type of system.  

Q Would you explain the reasons for that? 

A. I heard the Staff's comments on the same system.  

Our investigations were totally independent, and we investi

gated a different part of the river in that we investigated 

the portion of the river immediately adjacent to Indian 

Point.  

The problem is that the river slopes off, and the 

outboard portion of the canal system that would be required 

to provide a spray module type of canal is about 80 feet 

deep. We carried this work through some preliminary-designs 

and estimates. The Staff carried it through to the point 

where they had'prepared anestimate. Their estimate was 

higher than. a naturaldraft cooling tower.  

When I reviewed the design, I found they had 

omitted many of the practical considerationsassociated 

with the: difficulties of this :type of construction. The 

construction envisioned sheet pile walls and reenforcing 

steel to make it a stable structure. They had, even within 

this very costly design, failed to properly evaluate the 

ice difficulties in--the river during the winter.  

There were great difficulties associated with 

overturning of the 80-foot high sheet pile wall due to 

head differentials between the
'river and the canal that are
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required to get a flow gradient through the canal..  

We concluded after a design review, of this 

preliminary design that it was totallyimpractical.  

Also, our findings: concerning environmental 

effects were essentially those-that were addressed.by the 

Staff, namely, much more incident of icing and fogging,.and 

also-this icing and fogging would be down at river level. The 

channel comes quite close intothe shore at the Indian Point 

reach. We concluded this was a-totally impractical approach.  

Our -calculations indicated, based on the per

formance that was given to us by the manufacturers, that. it 

would require about 45 acres. In further investigations we 

found the modules have not performed as predicted by the 

manufacturer, where they have been installed.
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MR. SACK: I would now like to ask another 

witness to join Mr.c Newman as a panel.  

I call Mr. Lester A. Cohen.  

CHAIR-M- JENSCH: Will you stand and raise your 

right arm, please?.  

Whereupon, 

LESTER A. COHEN 

was called: as a witness and, having been first duly sworn, 

was examined and testified as follows: 

CHAIRMAN JENSCH: Will you give your full name to 

the reporter, please?.  

WITNESS COHEN: Lester A. Cohen..  

DIRECT EXAMINATION 

BY MR. SACK: 

Q Mr.. Cohen, I. hand you this document entitled 

Statement of Qualifications of Lester A. Cohen. Has this 

document been prepared under your supervision-and direction? 

A (Witness Cohdn)' It has.

Q Do you state this doucment is true and correct? 

A Yes..  

MR. SACK: I ask that this document be annexed to 

the record of] the proceeding as if read.  
CHAIRMAN JENSCH: Is there any objection? State 

of New York? Hudson River Fishermens Association? Regulatory 

Staff?

_________________ I-
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(No response.) 

There being no objection, the request of the 

Licensee's counsel is. gratned. Statement of Professional 

Qualifications of the Witness Lester A. Cohen may be' 

physically incorporated into the transcript as if orally 

presented and shall constitute evidence on behalf of the.  

Licensees:.: 

(Document follows.')



Statement of Qualification 
of I 

Lester A. Cohen 

My 'name .is Lester A. Cohen. Since December, 1972, I 
have been employed-as a Senior Engineer in the Emissions Control 

Bureau of the Nuclear and Emissions Control Engineering Depart
ment of Consolidated Edison Company of New York, Inc:.i My 

responsibilities consist of planning of meteorological and air 
quality programs for fossil and nuclear facilities, coordination 
and technical assistance to contractors and consultants, pre

paration of. environmental:reports, testimony'and responses to 

regulatory agencies.  

I received both my Bachelor of Arts in Meteorology 
(l960) and Master of Science in Meteorology (1963) from New York 

University, Bronx, New York.  

From June, 1960 to April, 1963, I was employed as a 

research assistant in the Meteorology Department, College of 

Engineering, at New York University. My duties included teaching 

courses in weather observations and forecasting, and scientific 

investigations of the sea breeze and hurricane low level wind 
structures.  

During the period April, 1963 to July, 1971 I was 

employed as a meteorology associate at Brookhaven National 

field experiments using inert, radioactive, combustion and 

aeroallergen tracers. Research programs were sponsored by the 

Atomic Energy Commission to develop and document diffusion 

processes in the ten meter to tens of kilometer range using 

gaseous and particulate tracers.. I directed airborne and g-round 

level diffusion programs for plume tracking of fossil plumes 

from generating stations at Shelocta, Pa., Northport, N.Y. and 

New Haven, Conn. Other tracer studies included use of sulfurhexa

fluoride, uranine dye, and pollens in the open field and forested 

areas. Additional activities involved plume rise measurements, 
design of meteorological acauisition systems, development of 

gaseous and particulate samplers, and use of laser technology for 

atmospheric soundings. Several papers have been published in 

technical journals on the results of the research programs.  

Additionally, I' served as aeprivate meteorological consultant to 

various utilities and industrial companies.  

For the July, 1971 to June, 1972 period I was Eastern 

Field Manager for Enviro Metrics Inc., serving as technical 

liaison for air quality and stack sampling systems.

From July, 1972 to November, .1972 I was Senior Meteorologist 

for Dames and Moore coordinating meteorological field programs.:for 

siting of power plants and industrial facilities.  

Professionally, I am a member of the American Meteorological 

Society, Air Pollution Control Association and serve on the ANS 

Standards Working Group 2.5', "Guidelines for Determining Meteorological 

Information Appropriate for Power Reactor 
Sites".
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MS, CHAS IS':. We would like to requestcopies of 

that. \ 

BY MR. SACK: 

Q Have you investigated the literature to determine 

if there could: be an area between sltes such as TiIh dian Point 

and the ocean' that has comparable salt e eposI\tibn rates to* 

that which Con Edison has predicted. d ur he 

Indian Point area, if a natural draft cooling. >were 

constructed? 

A (Witness Cohen) Yes, I have.\.  

What did you-find as a result of that inve! tigation 

A I found in the draft that was published in-.-- can' 

I present this?.  

Q Just describe it., 

A The cooling, tower environment., The Forked River,I 

New Jersey's Oyster Creek generating facility, measurements 

were taken ..  

Q Excuse me. Is that the same. graph the Staff 

witnesses referred to" this morning? 

I believe so. One of the graphs. There have been 

several in the report. It is \Figure 13, page 478.  

Q Who was the author of that study? 

A Schrecker:, Wilber & Shofner.  

Q What does that draft show? 

A It shows measurements taken, natural background
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measurements taken of ambient air concentration and salt 

deposition approximately"a tenth of a kilometer from the sea

coast which is the Atlantic Ocean and-proceeding inward to 

approximately 28 kilometers.  

.It-illustrates the fall-off of ambient salt 

and deposition values as. one proceeds inland.  

Q Can you identify on that curve- at about what 

idstance you would find salt deposition rates similar to that 

which'Con Edison has predicted would occur at Indian -- in 

the area of Indian Point if a natural draft cooling tower 

were constructed? 

A Yes. In reference to our Figure 6.9, the net salt 

emitted from the cooling tower wuld be approximately 250 

kilograms per kilometer squared, added to the natural- back

ground which we assume of. 160, would result in approximately 

410 kilograms per kilometer'squared which is approximately 

four kilometers inland from the: shore.  

-Q Did you make an attempt to ascertain what 

vegetation is. found in that area approximately four kilometers 

from the ocean? 

A Yes,.I did. I investigated the Forked River 

Nuclear StationUnit 1. natural draft salt water cooling 
tower 

assessment of environmental effects dated January 1972 
where 

a vegetation survey-was -taken for a ten-mile diameter-area, 

about 50,000 square acres. And the results showed that no
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hemlock or flowering dogwood were identified within that area.  

CHAI4RMAN JENSCH: May I have the last sentence 

again? 

WITNESS COHEN: Yes, sir. No hemlock or: flowering 

dogwood were identified inthe 50,000 square acre area of the 

Forked River site.  

CHAIRINAN JENSCH: You mean there was none there? 

WITNESS COHEN: That's correct. None.  

CHAIRMAN JENSCH: None. Thank you.  

MR. SACK: That concludes my questioning..  

CHAIRMAN4 JENSCH: - That concludes your'direct 

testimony? 

MR. SACK: That's correct, it concludes the 

direct testimony.  

MR. BRIGGS: I have a question for Mr. Newman.  

On page 2-13 of the Staff's Final Environmental 

Statement there is a list of round towers installations, 
one 

of which is operational and several of the others of which are 

not presently operational or were ot operational at the time 

that this table was made.  

The first one is for the Washington PubIic Power 

Supply System for an 1100 megawatt nuclear system with 
560,000 

gpm.  

One of.the lower ones is Gulf States Utilities 

for 934 megawatts.
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Presumably these are for fresh water installations.  

Could-one conclude from this that the engineering 

community.-, if you wish, has confidence that you can design 

these towers for fresh water installations for parge pants? 

WITNESS NEWMAN: One could assume that from the 

table, yes.  

( MR. BRIGGS: Do you have reason to doubt that one 

can -- could expect these to perform according to the 

specifications; in other words, could give the capacity that 

is required? 

WITNESS NEWMAN: I would have reason to doubt it,

yes.

MR. BRIGGS: You think then it is likely then that 

these will not perform adcording to specification? 

Let me put it a little bit differently. If salt 

water were not inv6lved, do you think towers of this type 

could be constructed at Indian Point and be expected to 

operate according to specification? 

WITNESS NEWMAN: In the absence of reported test 

data, I wouldn't want to conjecture on that.  

The point that I was making is that it would be I 

than prudent in view of the very difficult situation at Indi 

Point, and in view of the fact-that there is salt water 

there, to proceed in the absence of performance data, either 

thermal or environmentally sensitive performance, when 
there

e s 

an
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towers that have been more thoroughly investigated and of 

which there is some question as to the acceptability of the 

environmental effects.  

MR. BRIGGS: Do you think that the round tower 

has significant advantages over. the. straight mechanical draft 

tower? 

WITNESS-NEWMAN:- I don't have data on which to base 

a conclusion.  

The straight mechanical draft towers have been 

in operation in this country for many years. And their design 

has been much refined.  

It is my understanding fromisome conversations. with 

my colleagues that the Gulf States Utilities-tower -

I believe that is the-one, that is in operation; is that 

correct? 

MR. BRIGGS:. Well, it indicates here that the,: 

Mississippi Power Company tower is operational.  

WITINESS NEWMAN: Yes, that is the one, I guess, 

had some difficulty With their distribution and did. not 

'-5rform thermally.  

In all events, when one, looks7 at an investment of 

what appears to be close to $100. million, one is not 

inclined,, if they are:in my. position, to authorize embarking 

on such a'developmental activity.  

I would also like to, point out tnat at the time
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we started our design efforts, which was 1973, there were no 

such towers. And, if you recall, the preference document 

was submitted in December of 1974. I am sure that there 

will be technical advances by the year 2000, but I don't think 

that they are practical to consider..  

MR. BRIGGS: Thank you.  

Concerning the deposition rates of salt near the 

seacoast , did I understand that a number'of 250 kilograms per 

square kilometer per month es taken as the deposition rate, 

and then one adds. to that 160 kilomgrams per square 

kilometer per month; or is that per year? 

WITNESS: COHEN: That is per month, sir.  

MR. BRIGGS: Per month? 

WITNESS COHEN: Yes. That is the maximum. That 

is illustrated in our Figure 6.5.  

MR. BRIGGS: That is 6\5 in the Staff's -

WITNESS COHEN: No. This is our submittal, 

Volume 1.  

MR. BRIGGS: I am afraid we: don't have that one.  

CHAIRMAN JENSCH: I wonder if we:could take a look 

at that.., 

MR. BRIGGS: Is that okay? 

WITNESS COHEN: Yes, sir.  

MR. BRIGGS: Then that is the same as the 

Staff's Figure 5.1 on page 5.6, I believe.
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WITNESS COHEN: That's correct.  

MR. BRIGGS: All right. So your statement, then, 

is concerned with the maximum deposition rate during that 

month of October, and that is a deposition rate for just 

one month..  

The deposition rate that'you were "- the 

deposition-you compared it with was at the seacoast where the.  

deposition occurred over the full year; is that correct? 

WITNESS COHEN: Yes, sir, averaged.  

MR. BRIGGS: So one says that if you get 

250 kilograms per square kilometer per month in this amll 

area and if that were to persist over the entire year and you 

added on-to that 160 kilograms per background, you could 

expect conditions to be like those that you observed or 

obtained fromthe seacoast data? 

WITNESS COHEN: We analyzed the data month by month 

and the effects are based on that.  

The data in the Forked River, Study is also predicate 

on a month.  

MR. BRIGGS: Does it vary from month to month on 

the Forked River data? 

WITNESS COHEN: I don't have all the data to assess 

that, Wut just general meteorological, let's say, assessment 

of the situation,. I would say that it would vary from month to 

month depending on the-prevailing 
wind flow.
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MR.- BRIGGS: By a large.amount or a small 

amount, do you suppose? 

WITNESS COHEN: 'I would have no way of judging 

unless I looked at the data,.  

MR BRIGGS: How far inland 'didyou have to go 

before you found hemlock and dogwood? 

WITNESS COHEN:, In the report they just studied a 

five-mile radius of the site,, aud they did not have any other 

data further inland.  

MR. BRIGGS: So that you took this information 

directly from the report, you didn't go there and observe the 

information? 

WITNESS E COHEN: No, Sir, I am not a botonist.  

No,* sir., 

DR. DAIBER: I would like to follow up on that, 

Mr. Cohen.  

The inference that I am getting from your statements 

is that the absence .of: dogwood and hemlock from this five

mile radius, Forked River-..

WITNESS COHEN:. Yes, sir.  

DR. DAIBER: -- is due to the presence of salt? 

WITNESS COHEN: I couldn"t speculate what it was 

due to. I am not a botanist.  

DR. DAIBER: However:, this was-the inference I, got 

from your statement.
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WITNESS COHEN: Well, as a layman I can make a 

conjecture on-it, but I am not an expert on the natural back

ground of 'dogwood or hemlock.  

DR. DAIBER-: You. did not visit the site: itself? 

WITNESS COHEN:- No, sir,_ I did not.  

... DR. DAIBER: Is it possible that there could be some 

other factors that would preclude the presence of hemlock 

or dogwood in such-an area? 

WITNESS COHEN: I assume there could be, yes, sir.  

DR., DAIBER: And not related solely to the.  

presence of salt air salt? 

WITNESS COHEN: Correct.  

CHAIRMAN JENSCH: What vegetation was reported 

witin that five-mile radius, do you know? 

WITNESS COHEN: There is. quite a list, sir.  

Mainly, if I can just -- we could either present this or if 

you want me just to read off.

CHAIRMAN JENSCH: If you read it. off, read all 

that was there..  

WITNESS:, COHEN:: Hardwoods, black ash, white oak are 

the most common species present, while scarlet oak is enough 

in evidence to be considered a major part of the over-story.  

Their Table 10 represents.white cedar as the over-story..  

Table 11 -

CHAIRNAN JENSCH-: What is that, over-what?

171
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WITNESS COHEN: Over-story.. That is, I believe, a 

botanical term.  

CH AIRMAN JENSCH: Can you spell, it? 

WITNESS COHEN: O-v-e-r-s-t-o.-r-y.  

It is all the vegetation in the: area. Mixed 

hardwood and pine..  

Over-story of the mixed sites consists of both 

hardwood: and softwoods.. Oaks predominate, but there are also 

considerable amounts of pitch pine pres.ent.  

They also document pine, salt water marsh, and a 

whole list of other species, salt water marsh species.  

These are Tables 9 through 14 of the Forked River 

Report.  

CHAIRMAN JENSCH: How did you happen to use the term 

or standard of hemlock and dogwood as the standard to tell 

whether salt was there or not? .  

WITNESS COHEN: Well, we didn't work backwards, sir.  

That was from the literature. At our site hemlock and dogwood 

are predominant species. We just wanted to see if they were 

aiso existing in that area...  

CHAIRMAN JENSCII: Did you check with any botanists 

to know, for instance, whether-hemlock needs a pretty 
moist 

soil? 

MR. SACK: Excuse me, Mr. Chairman. Unfortunately-, 

Mr. Coehn is not our botanicalexpert. I think he will be
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available tomorrow if you have any questions.  

The salt -- the dogwood and hemlock were selected 

because otir botanical studies had shown that those were the 

most salt-sensitive species of the ones in -- that'were found 

in. the: area and was the subject of the botanical:report; 

CHAIRMAN JENSCH: How was that determined. that 

they were most salt-sensitive? 

Do-you have some salt deposition going on in the 

Hudson River area now? 

MR. SACK: No. .Those were special studies that our, 

consultant at Boyce Thompson Institute prepared to try to 

anlayze what the environmental impact of this cooling tower 

would be-.  

Let me explainfor a minute our procedure.  

Mr.. Coehn is the expert on how much salt will be 

deposited where in that area, and then Boyce Thompson 

Institute, our consultant, picks up and determines what the 

botanical effect of that level.of salt would be.  

Now, if you want to ask: detailed questions on 

botanical effects, I am sorry,. but our Boyce Thompson 
man was 

not able to be here: today. He- had-a commitment.. I-believe 

with- the'.NRC Staff that he could: not avoid, but because 

CHAIRMAN JENSCH: I aml not pressing for his 

attendance at all.. I just thought he:might know, because I 

think. I had:the same inference from. Mr. Cohen's -testimony
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that- all is lost, from the pointof view of lumber, I 

think people would take quite fair in excess of hemlock, 

and so it'looks like this is the thing to do, is to put some 

cooling towers for Indian Point, you would. get a better crop 

..of lumber and. everybody will. be ahead, this is the: way to make 

it grow.  

MR. SACK: We did not mean to imply that the 

cooling tower will produce vegetation similar to what is found 

in Forked River..  

CHAIRMAN. JENSCH: And vice versa.  

MR. SACK: That's right. We only -- we were.  

only responding.to the question that was asked at the prehearir 

.conference.  

In -order to determine the botanical effects, 

Boyce Thompson prepared this.special study..and indicated they 

thought it was one of ffirst'impression at the. time, and this i 

Appendix E to'Licenseets Exhibit 1, and it is found in 

Volume 3 of Exhibit 1.* 

CHAI RAN JENSCH: Thank you.  

DR.: DAIBER: May I ask. a question.. I think 

either to you Mr. Sack, or. to Mr..Cohen, whoever feels 

capable o-f responding.  

Is the: climate.and topography of the Peekskill 

area, Indian. Point area, similar to that of-the Forked 
River 

area of New. Jersey?
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MR. SACK: Mr. Cohen can respond to that.  

WITNESS COHEN:z Not at all. The topography of 

the Jersey coast where these studies were taken is 

relatively flat whereas at, Indian Point we have terrain 

in excess of' 1000 feet.  

DR. DAIBER: I am trying to draw:.a mental 

picture exactly geographically where Forked River is.  

WITNESS COHEN: It isroughly in the Atlantic 

City area. Atlantic City, New Jersey, area, as a general 

point.  

DR. DAIBER: That is quite a different kind of' 

terrain than you. have around here.  

WItNESS COHEN: Yes.  

DR. DAIBER: Quite different. Therefore, I: would 

suggest that perhaps that was not a very good comparison for 

presentation.  

MR...SACK: That's correct. We were not making it.  

for comparison purposes. We were responding to the question 

as the only document we could find Which had this kind of 

salt study.  

CHAIRMAN JENSCH: Well, then, you would indicate, 

then, the basis of the evidence you have, there is no 

likelihood of damage on the basis of the information you have 

to the area around Indian Point; is that correct? 

MR. SACK: No, sir, that is not correct. The
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evidence that we have is set forth in Exhibit 1, and 

particularly that appendix which I bleieve indicated there 

would be some damage to salt-sensitive species under 

conditions of extended drought.  

CHAIRMAN JENSCH: Very well. Thank you, 

gentlemen. You are excused.  

(Panel of witnesses excused.) 

CHAIRMAN JENSCH: That completes the direct 

presentation for the Licensee? 

MR. SACK-: Yes, sir.  

CHAIRMAN JENSCH: Ms. Chasis, do you have any 

evidence to produce? 

MS. CHASIS: We have no evidence, but we wish to 

state the rationale for our position taken in the.  

stipulation for purposes of your consideration and'the 

record..  

There have been five independent analyses of the 

effects of closed cycle cooling, the natural draft wet cooling 

towers in particular at the Indian Point site by three 

parties to the proceeding.  

First, the Con Edison Report which was just 

introduced into evidence; second, the Staff analysis which 

was undertaken originally in the Final Environmental 

Statement relaited to operation of Indian Point Unit Number 2; 

then in the Final Environmental Statement related to
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operation of Indian Point Number 3; finally, the Final 

Environmental Statement which Was issued in connection with

this partiular license amendment.  

In addition,, in the Indian Point 2 licensing 

proceeding the Hudson River-Fishermens Association presented 

testimony of Eric Ainsley related to the different types of 

closed cycle cooling- systems.:

ConEdison, the Licensee, has been an adamant 

opponent of the closed cycle cooling requirement and, there

fore I think it is fair to assume that its analysis of the 

impacts of closed cycle cooling systems will reflect 

possibly the worst impacts that such systems could produce.  

Upon analysis of all the studies which have been 

undertaken, it is revea-led that apart from the fact that 

the: natural draft wet .tower has. significant visual 

aesthetic effects, there is. no evidence that there will. be 

significant damage to the environment caused by .salt drift,.  

:fogging, icing or noise.  

And I just would ,-like. to summarize very briefly 

-l;these-different- points.  

The Staff has estimated that the natural draft 

closed. cyclecooling towers for both Indian Point Units 2 and 

3 will produce less than four hours per year-of additional 

fogging in the center of Peekskill.  

Con Ed came essentially.'to
. the same conclusion.
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"No:-significant ground level visibility hazard is 

expected to occur byoperation of a natural draft cooling 

tower.  

With respect to: damage resulting from 'salt drift, 

the Staff has concluded that .such: damage would be, negligible.  

Con Edison:'s research has reached basically the 

same conclusions, showing only potential injury to three 

species in a small area and potential'injury to hemlocks in a 

slightly larger area, after 14 rainless days coinciding with 

low, fresh water flows inthe Hudson River.  

Con Edison also has examined the case of 30 

consecutive rainless days, but this seems a truly unrealistic 

event since the longest rainless days the company could find 

reported inthe area was Z7 rainless days.  

The. Staff has also concluded that noise will not 

be a significant problem. with the natural draft cooling 

towers pointing out that traffic noise' along the property 

line exceeds the level of noise expected from thetowers, 

more than 50 percent of the time.' 

Con. Ed:reaches.basically 'the same conclusion.  

Among the different' types of closed. cycle cool ing 

systems, the natural draft Wet cooling towers appear to 

minimize the-effects of fogging, saline drift and noise.  
V 

They, therefore, in our view represent the 

preferable system.
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No probative evidence has been produced in this 

proceeding or any other proceeding related to the 

Indian Point site which would contradict these 

predictions of impact ..' , 

It is the Fishermen's position that the time 

has come: to choose the type of system and that on the basis of 

the existing data the natural. draft wet-cooling tower 

represents the-preferred alternative closed cycle system.  

CHARIMAN JENSCH: Very well. We do have some 

time today. I wonder if we can take up Mr. Trosten's 

suggestion* that what are the issues for consideration
.in 

reference to. the procurement. of all the needed regulatory 

approvasl to see what issues would be raised by the parties 

for consideration.  

I wonder if that would or would not be an easy' 

part of the other aspect as was correctly. pointed out as to 

extending the: time for once-through cooling,c to take those 

'two up at: that same .separate proceeding.  

'A MR. TROSTEN: Let me be sure I understood you.  

Thei point thatI was seeking to raise was not the 

issues related to seeking regulatory approvals. That was 

the -_ that was an aspect- of this proceeding.  

My suggestion that 'we have a prehearing 

conference, which was reflected in our motion, had to 
do with 

the extension of 'time with once-through cooling.
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The extension of time with once-through.cooling 

we submit, sir, is not related to the question of seeking 

all regulatory approvals...  

CHAIR AN JENSCH.: It is:-not., 

" i wondered if there. were to be any questions 

raised.  

Now, Mr. Grainey believes:.the parties can- really 

all stipulate on the facts and we would resolve a legal issue 

and not require any particular hearing about. it.  

If, however, there were to be some contentions 

raised, perhaps-we could' join. it into this other phase of 
the 

hearing having to do with. extension of time of once-through 

cooling.  

if: it..can be resolved prior to that time,. good.  

if it -can't , why, maybe we could combine it with the 

extension of once-through cooling.  

MR.: TROSTEN: There are different aspects, I 

agree, Mr. Chairman.  

Let me say this. As Mr. Sack has. indicated, 

we. would certainly be delighted to hear. from the other 

parties as to what particular problems they have concerning 

seeking regulatory approvals', what the issues are, 
and we 

will attempt to resolve them, by stipulation sothat 
there 

is no need for an evidentiary hearing on that particular 

point.
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CHAIRMAN JENSCH: I think Ms. Chasis has raised 

the. question that due diligence might be raised, and that 

sounds to-me like -a factual matter. I don't know.  

MS. CHASIS:. What I indicated I believe was that 

we have anticipated factual controversies• on the question 

of the termination.date and whether or not'there is an auto

matic slippage in that in view of the fact that the 

requisite, approvals have.not been received.  

We do not anticipate raising factual issues 

with the due diligence-question.  

CHAIRMAN JENSCH: Let's, see. Do you want to 

adjourn now and meet here at 9:00 o'clock in themorning 

and see what: can be done? 

'MR. BRIGGS: Is it possible that the parties 

can get together on Issue B on page 3 of the stipulation, 

and decide What a reasonable termination date will be on 

the basis of governmental' approvals being obtained at some 

time. in the very near future.? 

MR. SACK: Well,- we are certainly prepared. We 

have stated our position. We have annexed. schedules. There 

is a schedule annexed to the brief that we are filing 

tomorrow.

But we-still don't know 

other parties disagree.  

MR. BRIGGS: 'All right.

in what respect the 

So if the other parties
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agree with that schedule-, then that removes that 

particular issue; is tat right? 

MR'. SACK: That's correct.  

CHAIRMAN JENSCH: Do you have a draft of .your 

brief here?'..

MR. SACK: I have a draft, but with all due 

respect, it was_ typed yesterday and I have not had a chance 

to read it since I was not in the office yesterday.  

CHAIRMAN JENSCH: Just take a look at your 

schedule.  

MR. SACK: The schedule shows that if you assume 

all regulatory approvals are received by November l, 1976,.  

the data for termination of operation of the once-through 

cooling system would be May 1, 1980.  

MS. cHASIS: It is our concern that Con Edison 

come forward not simply with a schedule setting forth 
a 

date, but with some ,showing that the amount of time that the 

are requesting in effect is necessary and represents 
the 

earliest feasible date for termination of once-through 

cooling, which is the language that the Appeal 
Board 

utilized in setting the original 1979 date.  

We would ask that some kind of showing at least 

be made so that the other parties can fairly respond to 

this.

MR. SACK: That's an issue that is addressed in
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brief, and. perhaps on that I guess we have to wait until the 

parties have exchanged briefs.  

We takethe position that the schedule has been 

fixed and the interval between receipt of reguIlatory 

approvals and, termination of operation is fixed by ALAB 188 

which has extensive discussion on the subject.  

MR. BRIGGS: So there fiay well be a requirement 

for hearing on that issue?.  

MR. SACK: In my view it is a strictly legal issue, 

that that has been settled. It would only become an 

evidentiary matter if"you overruled my legal position that that 

is res judicata between the parties because of ALAB 188.  

We had'extensive testimony on that matter, as you 

will recall, in the Indian Point 2 proceeding.  

And the Appeal Board devoted'several pages to it 

in-their decision.  

:There is no new fact or evidence presented by 

any party that would reopen the issue.  

CHAIRMAN JENSCH: I don't recall just what the 

Appeal Board said in the, Indian-Point 2 decision, but my 

recollection is that it was sort of a conjectural situation.  

That if these things moved along and so forth.  

I think what Hudson River is'saying, has Con 

Edison really put its shoulder to the wheel to do as well as 

they could, and to that extent it seems to raise a factual
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matter.  

I didn't have the impression that the Appeal Board 

was casting something in cement for a schedule because it 

was "- I was going to say speculative at the time, but I don't 

think the Appeal Board uses that, language anymore, and so I 

don't know that we should talk about it either.  

MR. SACK:- What. they said they could not speculate 

on was the date w e could receive all regulatory approvals..  

That has turned out to be a very correct statement 

on their part.  

After the receipt of regulatory approvals, they 

then went into quite some detail. They discussed the 

alternative findings, alternative evidence on, excavation, 

on the various construction intervals for the various steps, 

and there are several pages in here where they have discussed.

they discuss- the testimony of all the witnesses that were 

presented. And they wind up with quite a detailed schedule.  

CHAIRMAN JENSCH: Would you give us that reference? 

MR. SACK:- What is it, 7 AEC. It starts on ..  

well,. the decision itself starts on 323. The discussion that 

I have reference to starts on. 392.  

We now discuss the schedule for the steps which 

will acome necessary in the event the decision is made that 

the tower must. be constructed and after all governmental 

approvals necessary for initiaition of construction 
have been

I
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CHAIRMAN JENSCH: The Appeal Board didn't say 

we are going to allow 62 days for them to dig rock and 49 1/2 

days to haul some cement in. There wasn't any fixed, rigid 

schedule as I recall it.  

They kind of surprised, or rather they discussed 

what the evidence had been at the time of Indian Point 2 

hearing." But since that time the calendar has been rolling, 

and, as Mr. Newman said, technology has improved in some 

phases. He was talking about cooling towers or something.  

But I suppose it applies to cement hauling.  

MR. SACK:: You are correct, Mr. Chairman, that 

the Appeal Board reviewed the evidence in detail and stated 

its findings and made findings.  

CHAIRMAN JENSCH: On that record? 

MR. SACK:: On that record.  

Now , if some party has 'new evidence, now we are 

not aware of any new major breakthroughs in excavation tech

niques; we are not aware of any major breakthroughs in pour

ing concrete. If someone presents that kind of evidence, 

then -these issues should be reopened.  

But I didn't understand Ms. Chasis' statements 

as indicating that she had any evidence in this regard to 

offer. She was just stating we ought to relitigate what 

wasi litigated before.  

CHAIRMAN JENSCH: Well, I have the impression
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Hudson River is saying, granted, the Appeal Board reviewed 

the evidence of the Indian Point 2 proceeding, at which 

time there were projections of time needed and so on. Now 

we-are in a different time schedule; as. I understand it 

you are projecting in your brief that it would be a year 

later than the Appeal Board thought it would be. And for 

that reason, since there is a change even from what the 

Appeal Board considered, Hudson River is saying you have 

the burden to justify any change from your 1979 to 1980 date.  

And therefore you are expected to come forward with what you 

have done to. show you .have been diligent in your effort.  

MS. CHASIS: That is a fair statement of our 

position.  

In addition, we are concerned about the effect 

that a. delay in the cessation date for. Indian Point 2 could 

have on the cessation date for Indian Point 3 and would ask 

that Con Edison be directed to address that question as 

well as the desired schedule that they propose for cessation 

of once-through at Indian Point 2.  

MR. SACK: I ambaffled by your last statement, 

Mr. Chairman. We say we are entitled to the new schedule 

on the basis of the license decision which said that if all 

regulatory approvals were not received. We submitted Exhibit 

2 for identification. If anyone wants to contest the matters 

in there, well, they have not yet done so.
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But on'the basis of that, we believe we are 

entitled to the extension. That is all we have to show.  

As far as construction intervals, that is a 

separate subject. And, unless somebody offers new evidence 

as: to why. we can build. it faster than we could"have built 

it then, there, i's nothing new for thise Board to consider.  

MR. BRIGGS: Mr. Sack, as I remember that de

cision, and the Licensing Board's decision, the Licensing 

Board pointed out that Con.Edison had-made and presented to 

the. Board several schedules for constructing the cooling 

tower 3,: I believe. And the Appeal Board then sort of 

examined the information and apparently decided that the 

last schedule that Con Edison had proposed was a more reason

able schedule; more time had elapsed and the Applicant had 

had more time to look at things..  

It seems to me that th6 question now may be, 

since the time that' the Appeal. Board examined the schedule, 

has Con Edison-done nothing that would-change that schedule? 

Maybe the schedule is- longer; maybe the schedule is shorter.  

MR. SACK: Well., first of. all,. as I am sure you 

are aware, these, are projected schedules. They are not 

commitments;. they are projected schedules.  

Con Edison. has proceeded on the schedule dili

gently to date. That is up to the time of receiving all 

regulatory approvals. And-that is with the completion of
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the design and other documents, and we know of no reason to 

change these projected intervals from what was developed 

in the Indian Point 2 hearing.  

There is no major change in technology that we 

are aware of.  

MR. BRIGGS: That is what you put in, your brief, 

and that is what -

MR. SACK: That is correct.  

MR. BRIGGS: That is what the others are respond

ing to? 

MR. SACK: That is correct..  

MR.. TROSTEN: May I also comment on an aspect of 

this that relates to the other proceeding pending before 

the Board? 

I submit the Hudson River Fishermens Association 

simply cannot!'have this both ways; If they want to have 

this, proceeding open to consider whether May L, 1979,-is.  

an appropriate time, whether perhaps it.should be some other 

further date on account of the summer peak period, if they 

want to consider whether or not there should be a delay 

in this schedule, if they want. to get into this whole ques

tion, I would like to renew my motion that we adjourn this 

proceeding to allow opportunity for consideration of this 

whole matter at this time.  

But what the Fishermens Association simply
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cannot haveis a reopening of all matters that are of 

interest to them in connection with what is and should be 

avery limited proceeding before the Board at this time, 

whichis to determine whether or not which of. the al

ternative closed-cycle cooling systems is a proper one and 

whether or not we-have received all regulatory approvals; 

or they ought to go in the. other direction, and then we will 

have the whole hearing.  

MR. GRAINEY:. Mr. Chairman, I would-agree-with 

that except the stipulation which all the parties signed 

says what is the effect of the licensee's failure to have 

received all these governmental approvals by December 1, 

1975. I think that is clearly one of the issues we have 

to face-.

The only, question is do we do itnow, or do we 

do it. in the next session of- thishearing. Or, as we sug

gested possibly this morning, doing it in the.session-of 

the hearing where we discuss the once-through two-year 
ex

tension-. 

I .1think it is clearly a proper issue for Hudson 

RiverFishermens Association to raise. It is. clearly within 

the terms.of the stipula'tion that everybody signed.  

MR. BRIGGS: I don't want to change the- subject, 

but there is one more issue that I would like to have infor

mation-on, and that is the Applicant has. in issue the
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necessity for and, if,necessary, the scope of the monitoring 

program. Is that still in issue? 

MR. SACK: I hope it~should be -- I hope it is 

not It is a.minor matter. We. have sent to the-Staff, a 

proposal for a monitoring program on bird impacts. If the 

Staff indicates that: that is,-acceptable, that would eliminate 

that issue. , 

'They have. not indicated that they are looking 

for major -- a major undertaking.- But I want to document in 

some way.their agreementto the scope of the program.. If 

they agree to this minor program that we.have suggested, 

then that is not in issue. If- they do not agree with it, 
: .2.  

if we do not agree with'.it, then we would want to address 

that in this hearing. -.
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16 CHAIRMAN JENSCH: I think.perhaps the thing to do 

2 is- to suggest that .we do have a preharing conference as the 

3 Licensee has suggested, but after a review of the briefs that 

4 are t:o be available tomorrow, but that the: prehearing cohferenc 

.5 be held in. Washington,,.with the evidentiary hearing, if any, 

6 to be held up here as requested. " 

7 We had a hearing up. here the other day, two or 

8 three hours, and I don't think. the government enthuses on 

9 expenditures,: bringing us all up here for such a short period 

10 of time.  

11 The State of New York and possibly Hudson River, 

12 if that. isn't too much of an inconvenience.  

13- Let's think about a date in. that regard for a 

14 prehearing conference.  

15 We will have to have-some leeway. in the sense 

16 that it will depend upon. what space we can get for our 

17 prehearing conference.  

18 MR. KUHN: Your Honor, Just to' seek clarification, 

19 is this then. a prehearing conference to discuss the further 

20 open- questionsi-that are discussed in the stipulation that we 

21 have discussed with regard to the selection of closed cycle 

22 cooling system and ques-tions.realted to-that, or would that 

" 23 also deal with the issue of a requested two-year extension? 

24 CHAIRMAN JENSCH: Well, my. thought was that we considE 
Ace-Federal Reporters, Inc.' 

25 at the prehearingrconference this. rather at the moment somewhat
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nebulous -- because we don't have the briefs of the parties -

what the conclusions shouldbe as to the effort by Licensee 

toget regulatory'approval for one thing.  

MR..KUHN: The State of New York does not at 

this particular point feel that it. is useful to have a, 

prehearing conference with regard- t& the two-year license 

extension unti th6 Final Environmental Statement has been.  

issued by the Staff.  

CHAIR AN JENSCH:: That is the second phase, the 

extension of the once-through cooling, that we perhaps 

combine the prehearing conference.  

Maybe the better thing to do is to -- Mr. Grainey 

ha's assured us it will be out in November.  

MR. GRAINEY: That is my optimistic hope.  

CHAIRMAN: JENSCH: Perhaps maybe the thing to do is 

to try to set a prehearing conference in' the middle of 

November.  

MR. GRAINEY: I think the estimate I have is that 

the statement wouldn't be out. until towards the end'of 

LNovember..  

CHAIRMAN JENSCH: The end of November.  

MR. GRAINEY: Yes.  

CHAIRMAN JENSCH: How about sometime in -the 

week anywhere< frQm the 16th to the 18th? 

MR. TROSTEN: That is fine, sir.
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CHAIRMAN JENSCH: It will' just depend upon our 

getting the space. Aliright.  

MR._.KUHN: Your Honor, I just wanted to point 

one matter out that had been discussed at.the prehearing 

conference, •and in this proceeding, and Which -the state.felt 

was a very salutary feeling on your-part in 'oming up 
with a 

mechanism of initial order in this proceeding with regard to 

the specific choice of *the closed cycle cooling system.  

I believe you also indicated a desire to address 

the issue of whether all regulatory approvals.had been obtained 

Of- course, with-'Con Edison having -- or the 

Licensee having a.! determination of that as soon as 

possible, I would feel that it would be inappropriate to 

put that determination off until after the middle of 

November, for example" 

CHAIRMAN JENSCH:. Well, let me say this. The 

Board has not made a decision about this adequacy 
of the 

stipulation. If the Board-

MR. KUHN:: Yes.  

CHAIRMAN JENSCH: If the Board accepts the 

stipulation and accepts the thought of the parties as to the 

preferred closed.cycle cooling system, I believe 
the Board 

would issue an initial decision promptly in that regard and 

that would dispose of the matters we have here.  

However, these other matters are pending. We would
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hope that we could do something with the final. FES. If 

it is hot out, perhaps we could set'a prehearing conference 

earlier this October in Washington to see what we can do 

even without an FES.  
Although it seems to: indicate* a second prehea'ring 

when the FES came out.  

MR. KUHN: I think that would be a salutary 

approach for the reason that the question of the two-year 

extension has a number of questions that will be before youat 

that particular time while the narrow issues we will be 

discussing at the prehearing and here today, the question of 

due diligence, the questioh of whether all regulatory.  

approvals have been obtained and finally, the question of 

what is the effect on thedata of cessation of once-through 

cooling, those questions are far narrower in scope and very

specific in terms of relating to Applicant's responsibilities 

under its license to cease- once-through cooling by a certain 

date.  

I would suggest we should try to dispose of 

these questions as rapidly as possible as congruent with- our 

schedules without holding up until a Final Environmental 

Statement has been • issued, and what is really a series. of 

different questions that will be before the Board at that. time.  

CHAIRMAN JENSCH: Do you want to move lthe 

prehearing conference up toward the last week in October?
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MR. TROSTEN: We would be agreeable, Mr,. Chairman, 

to holding a prehearing conference on all of these-questions 

in the last week of. October.  

CHAIRMAN JENSCH: Let's leave, it as kind of a wide 

open prehearing conference..  

We will consider everything the- parties. want: to 

bring up..  

By. that time I would hope the parties will have had 

a chance to confer among themselves, unless you feel it 

advisable to-.do that tonight'and report:in the morning, or, 

if you. think that time is too short, we, will put-the whole 

thing over until the last week in October.  

MR. TROSTEN: All right, sir.  

CHAIRMAN JENSCH:. Let us keep the range from 

October 26• to the 28th.  

MR. TROSTEN: Could.we.possibly avoid the 26th, 

Mr. Chairman, - if possible? 

CHAIRMAN JENSCH: We will. try for the .27th or 28th.  

MR. SACK: One other matter. beforewe adjourn.  

CHAIRMAN JENSCH: Excuse me.- Yes. Proceed.  

MR.. SACK: Mr. Chairman-it now appears that. we 

will have to file briefs in'response to the proposed initial 

decisions involving the scope of.those decisions-as we 

discussed this monring of somewhat more'complexity- than the
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Could we have until October 15? We have some 

holiday weekend coming up. Could we have until October 15 

to-file a'brief in response to the proposed initial 

decisions? 

CHAIRMAN JENSCH: Yes. All parties., if they 

desire, will comment on the proposals by any-of the other 

parties,.  

I think it is safe- to say that the Board is: not 

going to make findings of an evidentiary character because 

we are here concerned with the adequacy of the stipulation.  

We are not going to make determinations on what 

are viable alternatives because the statements presented 

have not been subject to cross-examination.  

We will. follow the format which we believe 

the Commission has implicitly approved in Inidan Piont 3, 

the scope of the considerations and adequacy of the 

stipulation..  

If the stipulation is rejected, that-puts an 

entirely different character on it and will require further 

hearing.  

MR. GRAINEY: Mr. Chairman, one other suggestion.  

This morning I suggested that the Board conside'r 
deferring 

to the two-year extension hearing the question of 

regulatory approvals.  

I think in light of the fact that the Final
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Environmental Statement wouldn't be out until probably the 

end of'November, the- second hearing, that at least on that 

question as to what regulatory approvals were required, if 

they:have all been received or not, that will.probably I 

think be in the interest of everybody, to- resolve before then 

assuming this Board accepts the stipulation.' 

I think perhaps the question of how much slippage 

in terms of construction scheduling, that that might be more 

appropriately deferred.  

Certainly the question of which regulatory 

approvals are required I think would be better resolved as 

quickly as possible.  

CHAIRMAN JENSCH: It may be that you folks can 

stipulate or agree as you have indicated previously and leave 

us with a legal question.  

So it may be. that at the prehearing conference we 

will get some report on our endeavors or have a stipulation 

we can give some consideration to.  

If there is nothing further, we can adjourn now.  

MR. KUHN. Your Honor, I presume -- I gather at 

least that it is your intention to- continue the Iearing 

tomorrow morning and, if so, what is the purpose of that? 

CHAIRMAN JENSCH: No. We are going to adjourn at

the moment.

MR. KUHN: Fine.
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CHAIRMAN'JENSCH: If. there is nothing further,.  

then this evidentiary session is concluded with the 

expectation that there will be further -evidentiary 

sessions in this Indian: Point 2. proceeding.  

This hearing, will now be -concluded.

(Whereupon, at 4:20 p.m..', hearing- in the above

entitled.matter was adjourned.).  
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