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ATOMIC ENERGY COMMISSION 

----------------------------------------------------- x
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PROCEEDINGS 

CHAIRMAN JENSCH: Please come to order.  

It is my recollection that the agenda for today 

included Dr. Aynsley, is that correct? 

MR. MACBETH: That is correct, Mr. Chairman.  

CHAIRMAN JENSCH: Dr. Aynesley has not been sworn, 

has he? 

MR. MACBETH: No, he has not.  

Whereupon, 

ERIC AYNSLEY 

was called as a witness on behalf of the Fishermen 

A'ssociation, and having been first duly sworn, was examined: 

and testified as follows: 

DIRECT EXAMINATION 

BY MR. MACBETH: 

. Dr. Aynsley, I show you a document entitled 

Professional Qualifications, Eric Aynsley.  

Was that prepared by you? 

A. Yes, it was.  

Q Is it a statement of your professional qualificationE 

as a witness in this proceeding? 

A. Essentially, yes.  

It is somewhat out of date. It is my wish to 

have added to it, two additional items.  

.Q. Would you please state what the additional items



mm2 * 1 

2 

3 

*4 

5 

6 

7 

8

9 

10 

11 

12 

*13 

1-4 

15 

16 

17 

18 

19 

20 

21 

.22 
23 

24 
-Federal Reporters, Inc.  

25

8893

are that you would like to have added to the Statement of 

Qualifications? 

A. Since the time this was prepared I was requested 

by Argonaut Lab and AEC to help prepare a status report on the 

environmental effects of water cooling facilities. That 

included a review of the state of the art and state of the 

art literature with respect to cooling towers, spray ponds, 

cooling lakes, and: attmospheric effects, also water effects and 

noise as well.  

This was completed the latter part of the summer 

of this year. It is currently being reviewed, edited, and 

should -become avairla'ble in the ne'ar fiutre.  

Also, since the time I prepared this, I consulted 

-with -3a.bcock & Wi]cox Construction Division with regard to 

cooling towers, particularly with regard to environmental 

effects.  

And also, a week from Monday, I am giving a 

presentation at the Cooling Tower Institute meeting in Houston 

on Environmental Effects of Water Cooling Towers.  

Q With those additions, do you wish to have this 

document, Professional Qualifications, entered into the 

record of this proceeding as if read? 

A. Yes.  

MR. MACBETH: Mr. Chairman, I have provided sufficie 

copies for the reporter and would ask to have it incorporated
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into the transcript as. if read.  

:,CHAIRMAN.JENSCH: Is there any objection? 

MR. LYLE: No objection.  

MR. TROSTEN: No objection.  

CHAIR1AN JENSCH: The request of Hudson River 

Fishermen's Association counsel is granted, and a statement of 

Professional Qualifications of Eric Aynsley may be physically 

incorporated into the transcript as if read and will constitute 

the evidence of Witness Aynsley.



PROFESSIONAL QUALIF!.CATIONS 
ERIC AYNSLEY 

I am currently Vice-President of Particle Data 

Laboratories, Ltd., Elmhurst, llinois. Prior to this 

I was Manager of Environmental Services at Freeman 

Laboratories and a Research Engineer at IT Research 

Institute in Chicago. I have a B. Sc in Chemical 

Engine er.ing and PhD in industrial gas cleaning from the 

Chemical Engineering Department, of the University of 

Birmin'-hm in England.  

During the past few years i have been associated 

entirely with envirormental _ oriented studies. Projects 

which I have performed and managed include a multiplicity 

of stack emission tests, air pollution control device 

tests, ambient air surveys and in-plant industrial hygiene 

and occupational health assessments. These tests, surveys 

and studies have been performed on behalf of industrial, 

state and'federal agencies.  

Of particular interest in this context, I was desig

nated project director of the NAPCA, now .part of EPA, surve.  

entitled, "Cooling Tower Study", Contract CPA 22-69-I!2, 

1969 to 1970. Since the use of hyperbolic natural draft 

towers is becoming increasingly popular in the U.S.A. as an
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alternative to disposal of thermal wastes in natural water 

courses, study aims were to assess possible inadvertant 

mesoscale effects of heat and water vapor. This study 

involved theoretical plume modelling i conjunction with 

ground and aerial measurements which were conducted at 

the Keystone Generating Station in Pennsylvania in order 

to assess possible environmental problems associated with 

these atmospheric releases.  

I was the Chairman of the two sessions dealing with 

Cooling Tower Plumes at the American Institute of Chemi

cal Engineers meeting in Houston in March, 1970.  

More recently I was project director of EPA, Water 

Quality Office Program entitled "Steam Generating Plants: 

Industrial Waste Study", Contract EPA WQO 68-01-0032 (1971).  

In this program the steam generating process was divided 

.into standard manufacturing processes including water 

treatment, boiler, condenser, condensate treatment and 

ash handling. Ranges and typical values of water wastes 

and characteristics were determined as based upon actual 

plant operational data. Available levels of treatment for 

each waste parameter were outlined. Based on the program 

findings, current plant and operational procedures and 

discussions with steam plant operators and designers and 

State and Federal officials, ease and best levels of 

waste treatment were recommended.
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I am the author of numerous scientific publications 

and am a member of the Air Pollution Control Association, 

the American institute of Chemical Engineers and the 

Institution of Chemical Engineers- London.
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,MR. MACBETH: Dr. Aynsley's testimony has been 

entered into the record by stipulation and Dr. Aynsley is now 

available for cross-examination by the Applicants and the 

Staff.  

MR. TROSTEN: Mr. cohen will conduct the cross

examination, Mr. Chairman.  

CHAIRMAN JENSCH: VEry well.  

I think we are going to have a little problem of 

hearing. There is a release of steam or something into the 

room that adds a little noise. I don't know whether you 

would find it more convenient to sit closer to the witness, 

but in any event, speak clearly and loudly. If you spea]k 

in a loud tone of voice, I thinkthat will be adequate.  

MR. COHEN: Fine.  

CHAIRMAN JENSCH: And the witness too, if you will 

speak as loudly as you can.  

MR. COHEN: Mr. Chairman, although this morning 

we shall cross-examine Dr. Aynsley on his testimony of April 

5 and October 30, 1972, Applicant does not waive is rights 

to move to strike at any time, all or part of that testimony 

as appropriate.  

We reserve all of our rights in this regard.  

CHAIRMAN JENSCH: Very well. It is so understood.
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CROSS-EXAMINATION 

BY MR. COHEN: 

Q Dr. Aynsley, did you earn your Bachelor of Science 

degree at the University of Birmingham, England, also? 

. That is correct.  

. And your degree was in chemical engineering, is 

that correct? 

A. Yes.  

Q. Could you tell us, Dr. Aynsley, since your Ph.D.  

is in industrial gas cleaning, what is industrial gas cleaning? 

I. Industrial gas cleaning really was-the title 

given to the engineering subject or engineering discipline tlhat 

is. now called air pollution control.  

This really is the control of atmospheric emissions 

from industrial sources.  

Q Fine.  

Dr. Aynsley, have you ever been to the Indian Point 

site? 

A. No, I have never been there.  

. Are you aware of any studies which have been 

performed at or around Indian Point, for example meteorological 

studies? 

A. I have seen certain data that has been supplied 

to me by Angus Macbeth, presumably from ConEd. This I have 

seen, yes.
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Q. Is this data you are talking about,the data that is 

contained in the Applicant's Environmental Report? 

A. I presume that would be the data, yes.  

Q. Have you ever performed any kind of studies, not 

necessarily at Indian Point, but in the vicinity of Indian 

Point,for example, to determine construction costs or construc

tion activity or 'labor productivity or escalation of costs? 

A. No, I have not.  

Q What documents have you reviewed relating to Indian 

Point to familiarize yourself with the Indian Point 2 design 

or with the Indian Point 2 site, in addition to some unspecifie 

portions of the Environmental Report, just generally the 

documents? 

A. Generally tl-e documents have included both of the 

draft and the Final Environmental Statement, correspondence 

anddocuments that have been made available by your company, 

the Burns and Roe Report.  

I think in essence, that probably covers essentially 

all of the documents.  

O. And these reports, or parts of these reports you 

used in the preparation of your testimony? 

A. Right.  

Q Have you at any time,-Dr. Aynsley, examined 

comparative costs of construction at Indian Point relative to 

other areas in the country?
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A I have examined the construction, construction sched 

ules or times at other locations to some degree; at other 

generating station locations; also at Indian Point inasmuch 

as the data has been supplied.  

But I have looked at the construction requirements 

at a few other sites.  

p. How about -

CHAIRMAN JENSCH: Excuse me, may I interrupt? 

MR. COHEN: Surely.  

CHAIRMAN JENSCH: Would you help me.  

In your question are you asking the witness has 

he looked over your costs, schedules or cost computations 

for the existing plant? 

MR. COHEN: No.  

What I am trying to find.out, Mr. CHairman, is wheth 

Dr. Aynsley has looked at comparative costs for building 

cooling towers and construction work in other areas of the 

country as compared to Indian Point 2. The costs of building 

at-different places is different, based upon labor availability 

and costs.  

I am just trying to get an idea about that.  

CHAIRMAN JENSCH: I understood your earlier 

question had to do with the construction of the plant itself.  

I was wondering what the relevancy was. It is your 

objective to inquire as to productivity of labor in the area
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and perhaps the higher costs in the area.  

Is that the type of thing? 

MR. COHEN: That is correct.  

CHAIRMAN JENSCH: Thank you.  

Proceed.  

BY MR. COHEN: 

Q Dr. Aynsley, just to be clear, maybe I should ask 

you that question again, so that if you had any misunderstandin 

it will be clear.  

I wondered if you had examined comparative costs of 

construction at Indian Point 2 with costs of construction in 

other areas? 

A. You mean the specific costs of construction, or the 

total, the ultiamte cost? 

Is this what you mean? 

Q The various factors that go into the final cost of 

the project. For example, labor costs. In different areas 

there are what I understand, indides for costs of labor 

across the country. I would imagine that each index is based 

on a particular area. For example New York, which would 

be one, St. Louis might be 1.2 percent, something like that.  

Have you looked at documents like this? 

Are you familiar with documents like this? 

A No, I haven't.  

I have seenthe breakdown of costs that has been
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supplied with regard to Indian Point.  

With regard to the total costs for Indian Point, 

the total costs or the additional cost of retrofitting an.i 

alternative system, this I have compared with similar costs 

that have been quoted at iother similar hearings for other 

stations throughout the country. Most of these have been in 

the Midwest area.  

Q I see.  

Dr. Aynsley, are you familiar with construction 

problems being undertaken in the vicinity of Indian Point? 

CHAIRMAN JENSCH: Can you identify some of the 

problems that you have in mind,that you are familiar with? 

MR. COHEN: Yes.  

This goes to the same points, Mr. Chairman.  

CHAIRMAN JENSCH: It doesn't. A problem of 

labor, that type of thing, or some other type of problem? 

MR. COHEN: Other projects in the Westchester area 

for which labor must be brought to that particular area, and 

at the same time takes away the labor availability from 

construction work perhaps at Indian Point and this has to be 

considered in costs, in building cooling towers, because 

perhaps a premium would have to be paid to the labor force 

in order to bring them to the Indian Point site.  

So I am just asking Dr. Aynsley if he is familiar 

with the area, construction in the area, so that perhaps he
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would know whether or not there is a sufficient amount of 

labor.  

CHAIRMAN JENSCH: Proceed.  

THE WITNESS: I understand what you ask., 

Inasmuch as I have not been to the Westchester area 

or Indian Point, no, sir, I am not.  

I understand there is a certain amount of levelling 

and grading at the site to be performed. There is also, 

depending on the location of thetowers or the location that 

is selected, there is a certain amount of rock, an extensive 

amount of rock that has to be removed.  

Aside from that, I do not claim to be intimately 

o.-cth the area, the pay sudl the labor availability 

or such specific costs, no.  

BY MR. COHEN: 

Q. Thank you.
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CHAIRMAN JENSCH: Excuse me. You mentioned premium.  

Are you going to connect that up, that you do have to pay a 

premium for labor? 

MR. COHEN: Yes.  

CHAIRMAN JENSCH: Very well. Thank you.  

BY MR. COHEN: 

Q In your professional endeavors have you ever been 

responsible for any construction work? 

A Of this sort of magnitude, no, I haven't this type 

of project, no.  

Q Have you been responsible for any construction work, 

not necessarily of that magnitude? 

A I have been involved in construction proj6cts 

in the steel industry,yes, but this was totally different. I, 

myself,was not responsible for it, no.  

Q Have you been responsible for the design of cooling 

towers? 

A No, I don t claim to have been responsible for it 

at all.  

Q What experience, if any,-Dr. Anysley, have you 

had in the business area, for example in accounting? 

A Relatively little. I am a scientist or an 

engineer by training. However, during the course of the last 

two to three years my partner and I did leave a relatively 

secure job and have our own business that we run ourselves and

I
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we also have a number of employees. So inasmuch as we:

balance accounts receivable and accounts payable, we want to 

stay in the black, and still in business -- it is small, it is 

many of orders magnitude smaller than what we are talking 

about here. That, you might say, is my limited experience.  

Q Would you also say that that is your experience 

in corporate financing and financing in general? 

MR. MACBETH: Mr. Chairman, I object on the grounds 

of relevance. I don't quite see how corporate financing 

has become part of this testimony.  

MR. COHEN: Well, I think it is relevant in that in 

determining costs for a utility company, costs of building 

cooling towers, it involves a great deal more than simply the 

out of pocket immediate costs. It talks about financing 

of that capital. cost, and in that is corporatetfinancing, 

interest charges, carrying charges, and a great many inputs.  

I think that it is relevant.  

CHAIRMAN JENSCH: In my review of Dr. Aynsley's 

direct testimony, it was my understanding that he was principall 

concerned with the scientific approach to the feasibility of 

certain cooling methods. He did discuss costs on page 8, I 

guess, and page 9.  

MR. MACBETH: But I think that is a discussion of cos 

in the sense of what the cost of construction of the cooling 

towers is. He has not put forward views as to how the utility

8903
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should conduct the financing to raise the funds.  

CHAIRMAN JENSCH: I didn't see anything on 

whether he recommended equity financing or debentures or 

convertible bonds.  

MR. COHEN: That is certainly true, Mr. Chairman, 

except that perhaps later on in the questioning when 

we get into the costs of cooling towers, I would like to lay 

a foundation now for Dr. Aynsley's experience and training 

in these areas, so that when he answers questions in certain 

ways, whatever way he will answer them, we will be able 

to 'determine what weight we should give to that particular 

answer.

CHAIRMAN JENSCH: I wonder if we could reach a stipu

lation. As I understand the witness he hasn't delved into 

corporate financing, he couldn't make a recommendation to you 

that you use stocks or bonds or debentures or any other 

promissory notes or any other mechanism of financing. So we 

could leave that out. And he hasn't worked with the 

treasurer of a large organization like Con Edison, doesn't 

know what the revenues are, their rate schedules, what the 

opportunities are for adjusting rate schedules in case they hav( 

additional capital and operating costs, what a fair return 

would be. So as I understand the witness, I would take that 

out of it. Then, as I understand it, he has not been in the 

cement business or steel reenforcing for the cooling towers, so
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maybe that could be out. I thought-the demarcation was 

pretty clear in his direct testimony and if you limit your 

cross-examination to his direct testimony we might move 

along faster.  

Wherever you think a subject is relevant and is not 

covered, perhaps you can reach a stipulation with the attorney 

so we won't have to say,,.do..you know whether they are going 

to use busses to bring employees from White Plains to build 

-the cooling-towers or bring them from downtown New York on 

the commuter trains and the cost of transportation. As I 

understand it, you feel that that may be involved.  

As.I understand he would stipulate he doesn't know 

the commuter fares or bus schedules or routings, or detours, 

and so on. I think you can readily stipulate things like that.  

Is that correct? 

MR. MACBETH: That is correct.  

CHAIRMAN JENSCH: Let's move on to the direct 

testimony if you can. When you think there is something that 

is relevant, ask the gentleman for a stipulation. And maybe 

that will cover five or six items. Thank you.  

MR. COHEN: Fine, Mr. Chairman.  

BY MR. COHEN: 

Q Would you stipulate then perhaps that you do 

not know what the total generating costs for construction 

of cooling .towers at Indian Point 2 would be?

8905
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A Inasmuch as I have seen your figures, yes, I do.  

The total figures quoted for the total additional capital expendi 

ture to put in such an alternative, this I have compared 

with the size of the Indian Point 2 unit with other similar units 

where towers are being proposed or are being constructed..  

I have compared the total overall cost as quoted by representa

tives of those individual companies with the size of the unit 

in question, and compared it with your own. I venture to 

suggest I will be quite prepared to take say a fixed price 

contract with you to assemble the towers at the prices quoted 

and give you a guarantee if you are interested.  

Q We will. see how the stipulations work out on both 

sides.  

CHAIRMAN JENSCH: Would you like a stipulation on th t 

(Laughter.) 

MR. TROSTEN: Mr. Chairman, I would like to ask Mr.  

Macbeth if he would stipulate to simply delete all references 

to costs from Dr. Aynsley.'s testimony.  

MR. MACBETH: No, I .won'-t stipulate to that.  

MR. TROSTEN: In other words, I think it would move 

everything along a lot faster if Mr. Macbeth would simply 

stipulate to delete all cost aspects.  

CHAIRMAN JENSCH: He said he wouldn't do it.  

MR. TROSTEN: Then, I think we ought to be able to 

cross-examine with regard to the witness' experience in this area
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CHAIRMAN JENSCH: Well, I understood from his last 

statement that he will take your costs, but he is dealing 

primarily with the scientific feasibility,as I understand his 

presentation,of alternative cooling systems.  

MR. TROSTEN: Perhaps what we can do here is simply, 

Mr. Macbeth can go out and cut and paste and collect the 

numbers that appear in other public proceedings as to what 

other costs :are inbther proceedings, and there could be a 

comparative table put together, without any opinion expressed 

by the witness. The record speaks for itself, there is 

the Applicant's testimony as to what it:will cost and 

Mr. Macbeth can find out costs in other proceedings and we can 

make up a little table, but there is no need to have the 

witness testify to this, unless the witness is prepared to back 

up the comparison with some expertise and experience.  

MR. MACBETH: I think it: is the areas of expertise 

that is involved here. It seems to me that corporate 

financing is going somewhat beyond the question of what 

the total cost of a complete alternate-cooling system is. You 

know the question of whether it should be bonds or stocks 

or debentures or loans or rate increases, I think passes beyond 

the question of what it costs to produce and install this 

kind of ystem.  

I think that Dr. Aynsley has testified as to what 

those costs generally are, he does have experience in that.
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But he does not have general experience in corporate financing.  

And I am not offering him for those purposes.  

CHAIRMAN JENSCH: I think the extent to which costs 

have been reflected in his direct testimony, that he is open 

to cross-examination on those.  

MR. BRIGGS: As I look at his direct testimony, he 

cited some costs of other installations and he has given 

references to the places where he has obtained those costs.  

I don't see anything where he says he has reviewed them in 

detail or has established the accuracy, other than them being 

inthese various records. Are you concerned that. these are 

not accurate representations of what is published in 

the records5 

MR. COHEN: No, the problem that we have here is 

he takes these costs that you see in Table 1 and 

some other general figures in the literature and then he says, 

"Consequently the actual capital costs of .a complete turn

key installation at Indian Point are of the order of," and 

he delivers a particular figure. That is the problem we have 

that he is making a conclusion about Indian Point 2 only based 

upon figures that are in these four documents and in some 

papers I would imagine in these particular cases in Table 1.  

CHAIRMAN JENSCH: -And you think there should be 

further detail, is that correct? 

MR. COHEN: That is right.
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CHAIR4MAN JENSCH: That is an argument you would 

like to make? 

MR. COHEN:- Yes.  

CHAIRMAN JENSCH: Let's leave that for argument, 

then. If you feel there is not adequate support, we will 

give consideration to whetherx there is sufficient evidence 

for his opinion. But certainly you have an argument there, 

and it may go to the weight of the evidence.  

But I think as long as the figures are there, and 

he has cited them as being available from the record, 

without actually analyzing them, maybe some of the other 

companies that are talking about coolina towers have inflated 

some of the costs a little, although I certainly wouldn't 

say that they did or that any company has inflated their 

estimates of cost.  

But, 'however, he has used these figures, so I think 

you are certainly entitled to inquire about them.  

Proceed, please.  

BY MR." COHEN:, 

Q. Dr. Aynsley, have you ever published anything on 

the subject of costs of cooling towers? 

A. No, I haven't.  

Q. Have you ever published anything on the subject of 

construction practices? 

A. No, I haven't.
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Q. Therefore, just in conclusion, Dr-. Aynsley, you 

would consider yourself an expert in air pollution control? 

CHAIRMAN JENSCH: Only there is a rule that a 

person can't pass on the qualifications to determine himself 

an expert. That is for argument for a decision. I'think 

sometimes people volunteer that, but I think there are court 

cases that say that is improper cross-examination.  

MR. COHEN Strike the-question.  

BY MR. COHEN: 

Q. Dr. Aynsley, in your testimony at Page 2, you talk 

about a 90 degree Fahrenheit inlet water temperature. Could 

you tell me when a 90 degree Fahrenheit inlet water tcmperature 

was reported at the Indian Point location? 

CHAIRMAN JENSCH: Excuse me, Page 2? 

MR. .COHEN: ,.:... : Yes, Page 2. The first paragraph, 

Mr. Chairman.  

CHAIRMAN JENSCH: Thank you.  

THE WITNESS: Offhand, I couldn't give you a date.  

If I have said 32 to almost 90 degrees Fahrenheit were 

encountered, this must have been as a result of looking at 

some of the water temperatures in that area. I don't have 

a specific date when that almost 90 degrees F. was encountered.  

BY MR. COHEN: 

Q. Could you give me a reference for the range of 

inlet water temperatures which you have given here?
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A. Do you wish me to consult some of the documentation 

I have looked at? 

Q. Do you know, easily, what the references iwere 

for it? 

A. Not easily, no.  

Q. Could we just ask you to supply this information 

to us, perhaps at a break, if that is convenient? 

A. All right.  

CHAIRMAN, JENSCH: Or would it be agreeable sometime 

after that? You weren't here yesterday, Mr. Cohen, but 

you are associated consels'indicated in some instances that 

th witneS. .. uA supply it later, If it t-akes a, evcnig 

to do it or a weekend, you do want the reference, and it is 

just a question of whether we take the time during cross-.  

examination to fumble through the records.  

MR. COHEN: That is perfectly acceptable, Mr.  

Chairman.  

CHAIRMAN JENSCH: Thank you. Proceed.  

BY MR. COHEN: 

Q. By utilizing one of the modified once-through 

systems set forth -on Page 2 of your testimony, Dr. Aynsley, 

could there be any loss of station capacity due to the 

increased auxiliary load imposed by the fan or the pump, 

whatever was used? 

A. I think, yes, definition from any of the design
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criteria that you currently have for the station, if you 

either increase or decrease it, there will certainly be a 

deviation to some extent of the capacity of the unit, certainly.  

Q. Then on Page 2 in your statement and I quote, 

"Utilizing these modified-.once-through systems, no penalty 

is imposed on loss of station capacity due to reduction of 

cooling efficiency as compared to once-through, since the 

degree of cooling achieved is the same." 

CHAIRMAN JENSCH: Would you tell me where that is, 

I'm sorry.  

MR. COHEN: This is on Page 2, the last paragraph, 

sir.  

CHAIRMAN JENSCH: Thank you.  

THE WITNESS: It depends on if you want to quantify 

the word "nor"is it less than one percent or less than 10 

percent. I don't have specifications for what the additional 

pumping rate or the cost for horsepower and loss of capacity 

for larger pumps, that I don't have, no. But by an large, 

that would be relatively small compared with the penalty imposed 

of a few percent, 5 percent, say, for uselof recirculating 

wet cooling systems.  

BY MR. COHEN: 

Q. So what you are saying is not really that there is 

no penalty, but that the penalty probably would be smaller, 

or there might be a small penalty or there might be a penalty?
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Is that correct? 

A. With alternatives A and B, increasing water flow 

or adding delusion water, the penalty would be essentially 

insignificant, I would anticipate. With alternative C, 

incorporating a water cooling device at the condenser effluent, 

it depends on what type of device you use, what sort of 

pumping heads you need, as to what the loss would be.  

Q. Fine. Thank you.  

Dr. Aynsley, would you name the plants in the 

Appalachian region which are opening with natiral. draft towers' 

The plants which you refer to as the Appalachian plants in 

your October 30th -testimony.  

MR. MACBETH: Could you give us a page reference? 

MR. COHEN: There are several references to it.  

One is in the distribution of environmental effects, I 

believe -

CHAIRMAN JENSCH: What page is that on? 

MR. COHEN: I have just been told one of the 

first ones comes on Page 5, the last line. And the 

top of the Page 6.  

CHAIRMAN JENSCH: Thank you.  

THE WITNESS: To begin with, there is the Keystone 

'Stati6n; which has four towers. Homer City, which has two 

tours. Conernaugh station has one tower. These are all fossil 

fuel stations. I think in total, there is at least, the last
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time I specifically went through the number of stations in 

Pennsylvania that used natural draft towers, I think there 

was a total of at least 22 towers.  

CHAIRMVAN JENSCH: Do!:you mean there are 22 locations 

at which there are towers, or there are locations on which 

there are 22 towers? 

THE WITNESS: I mean a total of 22 towers, sir.  

The number of locations is less than 22. For instance, the 

Keystone station has four towers, and that is the largest 

single number at any one location. -There are a number of 

other locations where there are currently two towers, and 

a ltlicity of locations wi-th One tower eac 

CHAIRMAN JENSCH: Thank you.  

BY MR. COHEN: 

Q. The-reference I was also talking about in the last 

question is on Page 13, where you mention the plants in 

the Appalachian region; in the second full paragraph. Are 

you including in that reference to the Appalachian plants 

all of the plants that you also mentioned you were including 

in the reference on Page 5? 

A. I think what I'm trying to state on Page 13 is 

that the effects of plumes from hyperbolic towers at the 

Indian location, that I would not anticipate the effects 

would be significantly different or differ to any great degree 

from those that have been observed or those that do occur at
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the other locations in the Appalachian in Pennsylvania.  

Q. Right. I was just wondering, are you including 

in that all of the 22 towers at the somewhat fewer plants that 

you just referred to? 

A. I'm doing that by, you might say, -comparison of 

what I, myself have seen, what I have heard, and what I 

have been told about other plants that I have not seen in 

that area. Does that answer the question? 

Q. I think so, but let me try once more. You are 

including all the plants in the Appalachian region? 

A. Do you wish me to state I'm including them all.? 

All of the ones that I'm familiar with. I haven't heard of 

any that are significantly diffbrent in that region.  

Q. Could you tell us which ones you are familiar with? 

A. I prefer to do it the other way and state the 

ones that, the plants where I know there has been any 

significant deviation. The ones where there has been any 

significant deviation of so-called plume effects. To my 

knowledge, there are none.  

Q. There are none of the latter.  

A. Right.  

Q. The reason I was pursuing this is because of my' 

next question that was going to discuss the location of 

these plants, these Appalachian plants, and if there are 

about 15 of them, I don't want to really take the time to go
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through all of them.  

Could you tell me, are they all located in approx

imately the same area? 

A. No, they are spread evenly across the state, west 

to east, with greater number, I would say, probably from 

the central parts, extending from the central part of the 

state to the southern part of Pennsylvania.
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Q Maybe there is some way we can narrow this down.  

You mentioned Keystone and Homer City as the first two plants.  

Are you most familiar with those two? 

A I have been to both of those locations, yes.  

Q What is the where are these two plants located? 

A I think they are separated by about 10 miles and 

both of the plants are located between 50 and 75 miles due 

east of Pittsburgh.  

Q I see. Could you tell me what the meteorological 

conditions are at those plants? 

A Warm summers, cold snowy winters, prevailing 

westerly winds, frequent inversions.  

Q Is that the same for the micrometeorological data? 

CHAIRMAN JENSCH: May I have that question? The 

same as what? 

MR. COHEN: The micrometeorological data.  

CHAIRMAN JENSCH: The data for these two plants, 

are they the same as the others? 

MR. COHEN: I asked Dr. Aynsley what was the 

mete orological condition as these two plants and he described 

that. I am asking now whether his description for the 

meteorological conditions is the same as that for the micro

meteorological conditions.  

CHAIRMAN JENSCH: Thank you.  

THE WITNESS: I am not intimately familiar with
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the micrometeorological conditions at those two locations.  

They could indeed, be significantly different. Obviously the 

climate six inches from the fround is totally different 

from six feet above the ground and it will vary significantly 

within a relatively small area.  

BY MR. COHEN: 

Q What is the terrain at these two facilities? 

A The terrain is undulating and hilly.  

Q, Are the conditions, the terrain conditions and the 

meteorological conditions, the same at these two plants as 

at Indian Point 2 or the Indiaii-Point site, excuse me? 

A I can't see there being any wide differences. I 

did at one time look through the meteorological conditions, 

the weather conditions for the Indian Point 2 site, and it 

didn't strike me there was any marked or significant differenc 

There are slight peculiarities at the Indian Point site inasmr 

as diurnal or wind movements up and down the valley, but 

the overall general meteorological-conditions were not 

significantly different.  

Q But the two plants, the Keystone plant and Homer 

City plant, they are not in valleys? 

A Yes, the Homer City site is in a valley. In fact, 

right next to the river in a valley. The Keystone site has 

undulating terrain to the west of it. To the immediate east 

and southeast, there is a bluff and a hill rising to at least
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the height of the towers. The towers are just over 300 

feet.  

Q In your testimony, Dr. Aynsley, I believe on page 

when you start to discuss the costs of alternative systems, 

you discuss the actual capital costs of a complete turnkey 

installation at Indian Point 2, Do you see that? 

A I do.  

Q What do you include in the capital costs? 

A Perhaps I should add that these capital costs are 

based upon the range of the costs quoted in Table 1 and 

extrapolating for the size of plants at Indian Point 2; inclu& 

in these capital costs is the complete cost of construction 

of the unit, without the specific costs of retrofitting.  

I think in many of the costs quoted in Table 1 it is 

difficult to ascertain if these included -- in most cases 

I don't think they did include -- a specific cost of retro

fitting. But they did include the cost of construction 

and all related costs, unit derating and everything else.  

Q You said it includes costs of the unit. Do you 

mean by that the cooling device itself? 

A Oh, yes, most certainly, yes.  

Q So, therefore, the costs that you are setting 

forth, the capital costs you are setting forth in your 

testimony are just an extrapolation from the literature and 

applying it to Indian Point 2?
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A Yes, this is correct, an extrapolation from figures 

that have been quoted by personnel from other utility 

companies, as to what their costs are. Admittedly, these cost 

may be 12 or 18 months old. But using those figures and 

extrapolating it and applying it to Indian Point, I quote 

the figures here.  

Q You have not, however, taken these costs and fac

tored into them specific considerations of the Indian Point 

site or specific considerations of labor, et cetera, around 

the Indian Point site. Is that correct? 

A No-

MR. MACBETH: Could we have what specific 

considerations are in Mr. Cohen's mind? 

MR. COHEN: Surely. I would be happy to do that.  

Let's take excavation costs. Do you include excavation costs 

in your capital costs? 

THE WITNESS: Well, obviously for any natural 

draft tower, one would have to do some excavating and I know 

these costs are included in the costs included in Table 1.  

It may be your excavation costs are a little higher, or 

significantly higher than the cost here. For instance, 

the D. C. Cook plant, I think, has a sandy base; there is no 

rock underneath it, so the rock excavation in that particular 

context is not included.
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BY MR. COHEN: 

Q You are talking about which plants, now, where 

there was no rock included? 

A The D. C. Cook plant. In fact, many of the plants 

around Lake Michigan, I think it is unlikely they would come 

across bedrock in that particular area.  

Q I see. So you are saying that excavation should 

be included in capital costs, is that true? 

A I am saying it should be, and I am saying it is 

included in these costs quoted here.  

Q And this goes to my original. question; you have 

not taken these figures, when extrapolating for the Indian 

Point plant, and looked into the costs of excavation at 

Indian Point 2 specifically and altered your extrapolated 

figure up or dow n? 

A No, I most certainly have not done that, included 

specifics for that site or even attempted to estimate-costs 

for the cubic yardage of rock that may need to be excavated, 

no.  

Q Have you taken the extrapolated figure and looked 

at any factors and then moved that figure up or down? 

A. No, sir, I took a range of the cost figures here 

and hence the range quoted on page 8.  

MR. MACBETH: When you say here, you mean Table 1 

in your testimony?



8922

O 6mil 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

0 13 

1-4.  

15 

16 

17 

18 

19 

20 

21 

*22 

*23 

24 
Ace-Federal Reporters, Inc.  

25

THE WITNESS: Right.  

CHAIRMAN JENSCH: Excuse me. On the question of 

excavation that Mr. Cohen is mentioning, did you look into 

the costs of site preparation, let us say, at these other 

sites? For instance, you mentioned the Cook plant. I don't 

want to use this term in any derogatory manner, but it is on 

a pile of sand, and they had to build up the base for lit to 

get support for the structure, so they probably had steel 

pilings and that sort of thing. Did you look into those 

factors to see whether that would balance out the rock 

excavation? As I understand the situation at Indian Point, 

it is solid rock and they don't need any further steel pilings 

The steel pilings might counter-balance it.  

THE WITNESS: No, sir, I didn't look into this, bec( 

in many cases the specifics for these sites were not available 

These costs were quoted as the costs of alternatives being 

estimated by other companies. In many cases they are paper 

studies or based on estimates they themselves have had. You 

will see a significant variation of figures there by a factor 

of five or six for any' particular group you care to take.  

It ranges up to that. So there is a significant variation.  

BY MR. COHEN: 

Q In reviewing the various documents for your testi

mony, documents relating to Indian Point 2 that you mentioned 

earlier, through there did you see any of the costs for

.use

7--
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implementing natural draft towers at Indian Point? 

A I have seen a range of costs. I think one of the 

highest ones that occurs to me was $190 million. The figures 

in Mr. Newman's testimony, I think, arrived at an additional 

capital cost expenditure of some $68 million. Using that 

figure and the station size, one arrives at a comparable fig

ure of around $78. per kilowatt, compared with the costs quote6 

for other natural draft towers.  

Q What was the last phrase? 

A Compared with the costs that I quoted here for othe 

natural draft towers.  

Q Did you, in looking over those documents, onoking 

over the various pieces of testimony that you just mentioned, 

did you notice the various factors which were used to determin 

the total additional capital costs and total generating costs 

for the Indian Point 2 plant? 

A I am sorry. Could you repeat that? 

Q Yes. I think I can repeat it. In reviewing 

various documents and the pieces of testimony for the Indian 

Point 2 proceeding, did you notice in there the various factor 

which were presented for determining the total additional 

capital costs and perhaps the total generating costs? 

A I have seen them in say Mr. Newman's testimony, 

yes, but I don't claim to be intimately familiar with them.  

That is why I have not volunteered an opinion on the specifics
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of them. All I have offered is a comparison or a documenta

tion of other similar costs throughout the country.
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MR. TROSTEN: I didn't hear the last thing you 

said.  

THE WITNESS: All I have offered is a comparison 

of costs for other units at other locations in the country.  

MR. TROSTEN: Thank you.  

CHAIRMAN JENSCH: You didn't seek to ascertain 

there was a duplication when Mr. Newman prepared his testimony, 

he didn't take site preparation costs from one plant to another 

he took the site cost of one plant and he added some additional 

site preparation costs and it appears if there is some 

counterbalance in construction on a sand base with steel 

piling to give firm support, as I understand it, he took 

whatever costs there were on that, and then added some more 

onto it.  

So looking at it from the category of site prepara

tion costs, there may be considerable duplication in his 

figures. You didn't seek to analyze those, I take it, is 

that correct? 

THE WITNESS: No, sir, I didn't. I am not that 

intimately familiar with the specifics of the cost. All I 

attempted to do was try to provide some comparison between 

the total cost of this unit and other units.  

CHAIRMAN JENSCH: You may wish to present something 

in rebuttal analyzing those duplicate costs, if any.  

Thank you.
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BY MR. COHEN: 

Q In your testimony of October 30 and also this 

morning you mention retrofitting or backfitting. What do 

you consider, what elements would you consider go into back

fitting? 

A You mean you presume that you have got a tower 

built, with a pump house, a condenser, pipe work and everything 

You are asking me what costs I would include in retrofitting? 

Q I am asking you whether that is what you are con

sidering. You have here, and I quote from -- it is an 

unnumbered page, but I believe it is page 10, right after 

the chart there -- "However, it is reasonable to assume the 

additional backfitting costs will be a fraction of the 

additional capital costs of the cooling device." 

I was wondering what you were considering as 

backfitting costs there.  

A I have never yet seen it defined:: as to exactly 

what a backfitting cost is. Does it include a total cost of 

the alternative system, or does it jst include blanking off 

a pipe or putting a "T" piece into a pipe and connecting the 

whole unit up, putting in two flanges and a few bolts. It 

could range from a very small figure of the actual fitting 

of the complete unit to the existing unit, or it could in 

fact include the whole unit.  

What I am trying to say is, to my way of thinking,

at2
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I haven't done a specific analysis of it, but the actual 

tying-in of a constructed cooling system with an existing 

station, the actual physical process of tying it in, the cost 

of that would be a mere fraction of the total construction 

cost of either the station or the cooling system.  

Q But you just mentioned that you don't know what 

should be considered, that it could be very small or it could 

be very large.  

A It could be, yes, and to my way of thinking, the 

actual retrofitting would be just the tying in and related 

ancillaries in that area of the existing station with the 

completed new cooling station. It is a matter of definition.  

Q In that consideration of backfitting at Indian 

Point 2, for example, do you know whether or not there will 

be a need to close down Indian Point 2 while they were building 

the cooling towers or while they were cutting in for the 

cooling towers? 

A Yes, I-am aware of the fact that it has been 

stated it would take seven months. It may be expedited to 

five months.  

CHAIRMAN JENSCH: How long? 

THE WITNESS: I have seen figures quoted of seven

months.

CHAIRMAN JENSCH: Just for the tying-in? 

THE WITNESS: This was for shutting down Indian
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Point 2 and tyiig- it in, yes, sir.  

BY MR. COHEN: 

Q What I am asking, would you agree that there 

would probably be some time -- I am not necessarily asking 

you about the seven months right now -- would you agree there 

would probably be some time the plant would be shut down while 

-the tie-in was going on? 

A Yes.  

Q Do you agree with the seven-month figure? 

A It seems somewhat generous to me, but -

Q Then would you agree with the five-month figure 

or expedited schedule? 

A It depends how one really wants to expedite it.  

I feel certain it could be expedited in probably 20 percent 

of that time.  

Q Do you know how much it would cost to the company 

to shut down Unit 2 for one month? 

A Offhand I don't have the figures. I know it is a 

significant cost, yes. But I don't have the figures.  

Q If the significant cost were approximately $10 

million, let's say -- I got that figure just based on the 

testimony in this proceeding. I believe the outage cost is 

approximately $4 million or $5 million a month. So let's 

say it is just two months, and we are all in agreement that 

that is very reasonable, so that would be $10 million.
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MR. MACBETH: What is it we are all agreeing is 

very reasonable? 

MR. COHEN: That downtime -

MR. MACBETH: Downtime would be two months, 

not that it would cost $10 million.  

MR. COHEN: Right.  

MR. BRIGGS: That seems to be a controversial 

point. It seems to me the Intervenors have suggested that 

the plant ought to be shut down during the months of May, 

June, July and possibly August, to reduce the entrainment 

of fish and to prevent kills from that. There has been some 

objection, I think, on the part of the Applicant, to consider 

fish kills, for instance, as a penalty against operation of 

the plant. And I suspect there would be objection to 

considering this downtime as loss of capacity. I wonder 

whether the installation might not be made during the months 

of May, June, July and August, if one decided that the plant 

would be shut down during that time.  

It is not clear that one can penalize on one side 

and not penalize on the other side, depending on the assump

tions used.  

MR. COHEN: Yes, Mr. Briggs. I don't know if this 

is in answer to your question. However, we presented in the 

testimony of Mr. Newman the schedules of cost based upon 

the intended operation of Unit No. 2 from the Applicant's
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viewpoint.

MR. BRIGGS: I understand that. Now in our 

consideration, should we also take the Intervenors' viewpoint 

that the plant should be down during, say, three months in 

the summer and two months in the winter, and assess that as 

a penalty against the plant in making the cost-benefit 

analysis?

MR. COHEN: There are many different considerations 

there. I can't answer the question yes or no, because if 

it takes seven months, say, to cut into Indian Point 2 to 

complete the tie-in between the cooling towers and the unit, 

we originally said seven months, we said probably those seven 

months would also include two months for normal downtime.  

Now you are putting in another factor, well, perhaps we would 

say that there would be three months that the plant would be 

shut down for any reason. Well, we don't know how all of 

those things are going to tie in. Perhaps it would work out 

affirmatively, perhaps it wouldn't.  

I believe Mr. Trosten would like to speak to this 

point also.  

MR. TROSTEN: Mr. Briggs, I think it is also 

important to bear in mind in the context of your question 

that if the plant is shut down, it represents a real cost.  

The matter of for what reason the plant is being shut down 

and any consideration of benefit-cost analysis, I think one
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would have to take those economic costs of the plant being 

shut down, whether you allocate it to one or another reason, 

those costs are still there and are very real. I hope that 

is responsive to the point you are raising, 

MR. BRIGGS: You consider then, if one accepts 

the recomendation that the plant should be down two or 

three months in the winter and, say, three or four months 

in the summer to prevent fish kills, a this should be 

factored into the cost-benefit analysis, as well as the shut

down of the plant for changing over from once-through operatior 

to closed-cycle operation? 

MR. TROSTEN: If I understand your question, Mr.  

Briggs, I would say in any consideration of operating condi

tions in order to mitigate fish impingement or fish entrain

ment, it would be very important to balance the costs of 

those operating conditions, including the operating conditions 

of a shutdown, if that were considered to be the operating 

condition in question, and I would say yes, I would definitely 

consider that in any such assessment of what the proper 

condition should be, it would be important to balance the 

costs of that against the benefit to be obtained by way of 

reduced impingement or entrainment of fishes.  

MR. BRIGGS: Thank you.
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CHAIRMAN JENSCHI: May I ask a further question 

on that subject? 

MR. TROSTEN: Yes, sir.  

CHAIRMAN JENSCH: I have been bothered a little 

about this balancing problem. If you do not have cooling 

towers and you shut down the plant for two months in the 

winter or three months, and four months or so in the summer 

because there might be fish killed, whether it is impingements 

or entrainment, do you consider that an ecological benefit, 

and how much to balance it against whatever your costs are 

during the time you are doing maintenance which you would 

do anyway. Does that lessen the amount of cost of the 

down time and how do you add up the dollars of the ecological 

benefit balanced against the loss of generating capacity 

when you are in the normal maintenance down period. I 

wonder how that equation works out.  

MR. TROSTEN: If I understand the point you are 

making, Mr. Chairman, I would say this: First of all, one 

has to consider the time of year -- I think I understand 

thepoint you are making,Mr. Chairman. If you are considering 

a period of down time in order to reduce fish 

impingements or entrainments, as the operating condition in 

question, you would have to bear ---in mind what costs were involve 

because of the particular time of year in which the plants 

were down,
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I think that, or I believe it can be shown that 

the costs are different depending upon what time. of the 

year you are down, and that the maintenance costs -- I would 

certainly assume, though I have not analyzed this or seen such 

an analysis of this point -- that maintenance has to be done 

at some point during the course of the year. But I do not 

believe it is correct to assume that you can just do maintenancE 

anytime the plant is down and have the cost be the same.  

Maintenance has to be done, the plant does have 

to be down a certain time of the year, but I don't think it 

is correct to say just anytime the plant is down you can do 

the maintenance and the costs will be equivalent to having 

the plant down during the fall of the year, which is the normal 

maintenance period.  

I think there are several reasons for this, No, 1, 

the different value of power produced at different times 

of the year, the need for power at different times of the year, 

which becomes a fairly complicated problem.  

The second problem I think is involved here is we 

are dealing with a new plant, a plant that is starting up fairl: 

soon, which has not reached equilibrium. I think. there would 

have to be a rather refined analysis, Mr. Chariman, before you 

could really decide what these costs were. If you started 

to say there will be a specific operating condition imposed 

at a particular time of the year during the early..:years
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of plant operation, I simply have not seen that kind of analysi 

CHAIRMAN JENSCH: The term has been used, a 

shutdown in the winter time. Do. :you know what months have 

been proposed in that, regard? Just generally.  

MR. TROSTEN: Yes, it is December 15 to March 1.  

And the months of May, June and July, is that right? 

MR. MACBETH: June and July.  

MR. TROSTEN: June and July, as I recall.  

CHAIRMAN JENSCH: A total of five months then.  

MR. TROSTEN: It is close to half of the year, yes.  

And I might add that the point in question, if I recall -

well, I know this is true -- the points as which the Hudson 

River Fishermen'bs ASsociation has suggested the plant be 

down are the points of peak demand, or at least, within the 

areas of peak demand.  

MR. MACBETH: Mr. Chairman, the point was not to hit 

the periods of peak demand, the point was-to hit the 

periods of peak entrainment and impingement. It is unfortunate 

they happen to coincide, but it was not a malicious scheme to 

penalize the City of New York.  

MR. TROSTEN: I was merely saying you had accomplish( 

that result, Mr. Macbeth.  

MR. BRIGGS: The Staff seems to have recommended 

that the cooling towers be. in operation, if they are 

provided, in something like five years, I believe. Mr. Newman'!
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testimony seemed to indicate it would take 8.5 years 

according to the desired rate of progress, and that even 

what he considered to be a maximum rate of progress would take 

eight years. It seems to me that there is an enormous 

financial incentive to reduce that time if, in fact, it were 

decided that the plant couldn't operate for six months of 

the year during years from five years on. That doesn't seem 

to have been factored into any of the considerations so far.  

MR. TROSTEN: Well, in an abstract sense, I can see 

what you are saying, Mr. Briggs. Of course;, I think the thing 

that has to be born in mind here is that there are 

certain costs that are very real and cannot be affected by 

imposing accelerated schedules or other administrative devices.  

One is the cost of the plant being down. This is 

a real cost which can be determined. And the costs of being 

down at a particular time of year versus some other 

time of the year is a real thing that can be determined. The 

other real aspect of this is the cost of accelerating a 

.construction schedule. Admittedly these have to be estimated, 

but this is a real cost you can see.  

So whereas you can conceptualize this matter in 

terms of cost-benefit = analysis in various ways, there are 

these real costs I mentioned that somehow have to be taken into 

account.  

CHAIP4AN JENSCH: Now, I am back to my original
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inquiry. I understand the arbitration you have set forth.  

I am looking for some figures to see how this thing 

does balance out, because it is certainly a puzzling problem 

as to how you get enough costs on one side and costs on the 

other, and if you find any possible benefits, it will lessen 

the amount of cost and how you measure the benefits- versus 

other alternatives. I would like to see some figures, 

I just mentioned this, maybe this is something that 

would be helpful in your rebuttal testimony if you could set 

forth some sort of factual figures and equations. I understand 

all of these terms that you might find the paint will dry bette: 

in the summertime and, therefore, it is an advantage for you to 

have maintenance work then. How do you know how much faster: 

the paint dries by putting it on in the summertime.  

So it gets to be quite a confusing equation, as I 

understand it, this cost-benefit analysis.  

MR. TROSTEN: Mr. Chairman, we have this type of 

evidentiary presentation underway and we do expect to present 

rebuttal testimony dealing with this subject. It is a very 

complicated subject, Mr. Chairman.  

CHAIRMAN JENSCH: -I haven't seen any really 

definitive analysis of it. When you present rebuttal, if you 

would use some kinds of accounting that would eliminate 

duplication. In Mr. Newman's presentation, he has taken 

a figure from, I think, Palisades, which includes site
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preparation costs, I don't know what they had to do, and he 

added other site preparation costs on top of it.  

So, I wonder if you could eliminate this, and make 

a little better analysis.  

MR. TROSTEN: Mr. Chairman, I was not aware of 

any feeling that Mr. Newman's testimony involved duplication.  

Is it your view in the site preparation area there might be 

a duplication? 

CHAIRMAN JENSCH: in three or four categories, 

he lumped on some substantial figures and I think they were 

duplicated in part in some of the accounting categories at 

Palisades.  

MR. TROSTEN: We will certainly review that area.  

I might add that the contention made by the Intervenors in 

this proceeding is accompanied by absolutly nothing in the 

way of a cost-benefit analysis. There has been no shredo>! 

an evidentiary presentation by them having to do with 

a cost-benefit analysis.  

CHAIRMAN JENSCH: I understand.:that, and we certainly 

would look forward to a presentation from the Staff in perhaps 

that regard. Thank you> 

Mr. Cohen, would proceed, please?
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BY MR. COHEN: 

Q. Dr. Aynsley, when weiere discussing backfitting cosic 

and I was just asking if it were true that down time to tie ir 

the Indian Point plant were two months, and that if we used thE 

significant cost,which you said it probably would be signifi

cant, were,'$4- :or $5 million a month, that would be a total 

of $10 million.  

You would agree that that is a fraction of the total 

capital costs of cooling towers? 

A. I think it really depends on whether you want to 

come up with a high figure or low figure.  

If you want a high figure, you include it. If you 

want a low figure, you don't include it.  

Q I didn't realize it was a question of including 

it or not, because you said that these figures do not include 

backfitting costs. But that there would be a small 

additional fraction that would be added on for backfitting.  

I mean, you do agree that backfitting should be 

included in the costs of cooling towers, do you not? 

A. Yes, most certainly.  

Q. And all I am trying to find out is what did you mean 

the fraction of the cost? 

I am suggesting that you are not saying here that 

it is a very small part of the total cost.  

What you are saying is you-are riot sure what the
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cost would be, but it is probably a fraction of that? 

A. Basically because there is no such information 

available that I have seen documented for other stations.  

Q Right.  

But again, you are in agreement that backfitting 

costs could be significant costs in putting up cooling towers 

in some reactors or at some sites for some reactors? 

A. Certainly, if the down time was a half a year or 

more, certainly it would be a significant cost whether one 

includes it or one doesnt 

I am inclined to include it. The unit is off 

line, it seems reasonable the cost is included. If it is 

down for a half year, certainly it is a significant cost.  

Q Even if it were down for two months, it could be 

significant? 

A. Yes.  

CHAIRMAN JENSCH: May I inquire. I don't know who 

could do it, but it seems to me there was some retrofitting or 

design in Vermont Yankee. They had designed a plant without 

cooling towers and in the course of the discussion, they 

decided to put in cooling towers, and I suppose they had to 

tie them in.  

I wonder if some actual experience could not be 

presented from that. First, how long it took them to 

build the towers, how many pipes did they haveto hook on, and
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how thick was the installation, how many pumps, what else is 

involved in running the water out of the tank into the 

towers? 

Isn't that your retrofitting problem, to get the 

water out of the tank into a tower? 

Does that about do it? 

MR. COHEN: I am sure that is part of it. I am 

not sure that it is all.  

MR. TROSTEN: I am sure there is more to it and 

we would be prepared at another session of the hearing to 

describe that.  

CHAIRMAN JE1NSCH: I think it would be very helpful.  
r 

I think everybody is using a lot of general terms.  

The last question was, don't you think it would be significant 

at some reactor at some place. That covers pretty much the 

globe.  

But to get down to some actual experience would 

be very helpful.  

MR. TROSTEN: Would you like a further presentation 

with regard to comparative costs of retrofitting for VErmont 

Yankee versus Indian Point 2? 

CHAIRMAN JENSCH: Any comparison -

MR. TROSTEN: The Chairman is more familiar with the 

Vermont Yankee, of course, than I am. But that plant 

started up with cooling towers, didn't it?
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THE WITNESS: That is correct.  

It was a retrofitting to the design, as I said.  

MR. LYLE: Mr. Chairman, the Staff has some 

figures on that also, and can get togehter with the Applicant 

and maybe we can work out some schedule for a presentation 

by him, byus, and so on.  

CHAIRMAN JENSCH: That would be very helpful.  

Thank you. Mr. Cohen? 

BY MR. COHEN: 

(X Just to close up this discussion on costs, so 

it will be clear what your testimony is, you are not -- let 

me rephrase that.  

in your figures in your October 30 testimony, you 

have not included in there a total generating cost for 

Indian Point 2? 

Would-you like me to explain what I mean? 

A. No, I think I can answer that.  

I think we understand where the figures that I have 

in Table 1 came from.  

Now in many, in fact in most cases these costs 

include the loss of capability, loss of generating capacity.  

They include costs for that.  

I have used those figures in Table 1 and extrapolatec 

based on the size of Indian Point 2, and arrived at the figure 

that I would have considered reasonable based upon analogy
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with those cases, what the costs would be for Indian Point 2.  

I find out afterwards that specific costs for Indian Point 2 

are significantly different.  

Q. You found that they are -

A. Significantly different, the costs as worked up 

specifically for Indian Point 2, based presumably on cost 

estimates or quotations.  

Q I am sorry, I didn't understand the beginning of 

that sentence.  

X. I said, I find that these costs are significantly 

different from the costs that have been estimated for Indian 

Point 2.  

Q. I see.  

One last question, then.  

The figures that you have presented in Table 1, 

do you know what years they have all been, construction began, 

and construction was completed, for all of these different 

plants you are talking about? 

A. In many cases, these units do not have cooling 

systems. These were based on estimates quoted by company 

personnel, similar to this proceeding.  

This was abstracted from a number of pages I sent 

to Angus Macbeth, abstracting from different hearings and 

various environmental statements, and they are all completely 

referenced here as to the source and the year and they range
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from -- the majority are in 1971 and 1972. These figures were 

used in '71 and '72.  

Q. But you don't know whether they are figures that 

are quoted for operation in '71 or '72, or for construction in 

'71 or '72? 

A. I would imagine they apply to construction or 

beginning construction in '71, '72, that time.  

Q. I see.  

The reason I am asking this question is that in 

other sessions we were discussing what they call in the 

construction business, escalation costs. And there is a 

difference if you begin construction in 1971 and complete it i 

1980, or you begin in 1978 and complete it in 1983. And 

some people, in presenting their costs, don't take this 

into consideration. And it raises, even the additional 

capital costs, quite a bit.  

I was wondering whether you looked at this specific 

item, the escalation costs for Indian Point 2 in preparing 

your testimony? 

A. No.  

As I said, these figures in Table 1 were ones that 

have specific references numbered 1, 2, 3, and 4. Those are 

quoted at the foot of the page. Those are 1970 and earlier.  

They are also only capital costs of constructing the unit.  

The figures which have the references on the right
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referring to other specific plants, refer to figures quoted 

for-those units in 1971 and 1972.
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Q The references you have, 1 through 4, on Table 1, 

just for clarification, those aren't references to nuclear 

plants, are they, costs for nuclear plants? 

A I think they are general references and could be 

applied to fossil fuel or nuclear. As I stated, they are 

bhly the capital cost of constructing a tower, whether it is 

natural draft or mechanical draft. They don't include any 

other costs. That is why those cost figures are relatively 

low. They are also older figures as well.  

Q I thought, in looking over those references, which 

are general articles about cooling towers, I had the impres

sion that they were quoting just towers for steam plants, 

fossil fuel plants, because I understand that there is a 

difference between the size of cooling towers for fossil 

fuel plants and for nuclear plants.  

A No, the heat, if you take it on a same megawatt 

capacity rating, it will be larger with a nuclear unit, yes.  

But the tower, to perform the same duty, the comparable duty, 

fossil to nuclear, the corresponding nuclear plant would be 

smaller if you put a limitation on the same size tower.  

Q Yes, but usually you don't do it that way, you 

just do it the opposite way. So for a nuclear plant you would 

have a larger tower and therefore the costs are usually higher 

isn't that true? 

A Right.
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Q So the low costs here would probably indicate 

they are for fossil fuel plants? 

A Right. There are many of those plants in there 

that are nuclear plants, however.  

Q Table 1, you don't know exactly what years of 

escalation were included there, even for the ones that have 

two stars after them, including escalation, do you? 

A I can't remember from memory. I could find out 

if you wish.  

Q Let me ask you this first. Did you consider esca

lation from these Table 1 plants in determining the costs for 

a cooling tower at Indian Point 2? 

A No, sir, I didn't consider any escalation at all.  

Q That is all. I don't think you have to look at 

the particular ones. I would like to go on now to discuss 

the construction schedule which you have set forth in your 

testimony. I believe that is pages 24 through 26 of the Octol 

30 testimony. Do you have that, Dr. Aynsley? 

A Yes, I do.  

Q Just for clarification, Dr. Aynsley, on page 24 

of your October 30 testimony, you estimate that in order to 

initiate construction of an alternative cooling system, it 

would realistically take six months and possibly even longer.  

That is correct, isn't it, a correct characterization of 

what you said?
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A Could I read what I have here? 

Q Please do.  

A Yes.  

Q This six months or possibly even longer period, 

stated on page 24, is for what you call design and price 

quotes. And time for evaluation by the utility of such quotes 

That is correct, isn't it? 

A Yes.  

Q What you are saying, then, is that from the time of 

sending out specifications by the company for bids and the 

awarding of the contract, this period could realistically be 

approximately eight months, isn't that true? 

A Do I state eight months? 

Q You have not stated specific numbers, and I am 

just trying to find out what you think might be reasonable.  

I think we are in agreement. I just want to make sure we 

are.  

MR. MACBETH: Mr. Cohen, it says six months here.  

I don't understand how you got eight months.  

MR. COHEN: No, what I am talking about is the last 

two lines there on page 24 and it goes over to page 25, Mr.  

Macbeth, where it says, "This is a minimum and is more 

realistically around six months for completion of paper work 

and possibly even longer." What I asked Dr. Aynsley was 

whether eight months would be realistic. He said it is a
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minimum of six 

MR. MACBETH: I think the testimony speaks for 

itself. It says six months.  

MR. COHEN: I mentioned before that I was asking 

these questions for clarification, because I don't really 

understand completely the blocks of time which Dr. Aynsley has 

set forth. We talk about some numbers and then have phrases 

such as "quite possibly substantially longer," or "possibly 

even longer." I am just trying to find out what he might 

mean by those phrases.  

MR. MACBETH: Mr. Cohen, we have been over what 

"possibly" means considerably in this proceeding. There 

are possibilities. But I do think the language speaks for 

itself, "more realistically around six months." I don't 

see how when you read that, it leads you to think that the 

witness in fact means eight months.  

MR. LYLE: Mr. Cohen, are you including in your 

eight-month figure the time for selection of a contractor 

and the awarding of the contract before start of construction? 

MR. COHEN: Yes. I asked Dr. Aynsley whether 

the six months or possibly even longer language on page 24 

of his testimony was for what equals design and price quotes 

and time for evaluation by the company of such quotes. And 

he said yes, that it did. Then I asked Dr. Aynsley whether 

from the time of sending out the specifications to the time
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that a contract was awarded coule realistically be approxi

mately eight months? 

MR. MACBETH: And you are considering the sending 

out of specifications as something different from obtaining 

the design and price quotes and undergoing evaluation? 

MR. COHEN: No.  

MR. MACBETH: It is the same thing. After he said 

it is six months, you want to ask him whether it is eight 

months. All right, go ahead.  

MR. COHEN: If you are having a problem with my 

question 

MR! ;ACBETH: I have a littlIe probem ... when.- he 

says realistically six months, you want to know whether he 

meant eight months. I suppose if you want to find that out, 

all right.  

BY MR. COHEN: 

Q Could you answer the question, Dr. Aynsley? 

A It is certainly possible to extend it to eight 

months, certainly, or even longer, yes.  

Q Thank you. Have you discussed the construction 

schedule for cooling towers at Indian Point 2 with any 

constructors or cooling tower manufacturers? 

A Not that one specifically. I have discussed time 

schedules with other construction companies, yes.  

Q For other, for construction of cooling towers at
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other sites? 

A Not at other specific sites, but other sites in 

general.  

Q Isee.  

A With regard to how long would it take them to 

construction them.  

Q is that the figure which you are putting into your 

testimony on page 26 when you say in the second full paragraph 

"For natural draft towers, the time requirements for 

construction, including breaking ground, to final completion, 

are typically 18 to 24 months"? 

A At the time I wrote this, those figures of 18 to 24 

months -- as you can see, there is no reference or source 

quoted -- were more of a personal opinion at that time of 

April, whatever it was, and October, in the last few months 

I have had occasion to discuss this timing and scheduling 

with those involved in the construction industry, and-I would 

stand by those figures.  

Q I am asking you, then, whether the figures which 

you have presented, 18 to 24 months, are figures for the 

construction of cooling towers in general? You spoke with 

some cooling tower manufacturers, you say, and it takes 18 

to 24 months to build a tower, not considering a particular 

site, A general time frame., That is what I am asking, 

is'that 18 to 24 months applicable to any particular site or
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is it just a general time given by a manufacturery 

A It is a general and typical time given by the 

manufacturer from going in with equipment, digging the 

foundations, pouring the concrete, putting up the rail, 

clearing the structure, putting up and moving out, .8 to 24 

months.  

Q I see. Do you know approximately how long it takes 

to excavate for a building or an edifice 500 to 600 feet in 

diameter? 

A No, I don't have the specification.  

Q Do you consider it typical that construction of 

towers would be going on on a site where a nuclear plant 

was operating? 

A No, sir, I don't, based on what is currently hap

pening as of this instant, it is not typical.  

Q Would you consider a cut-over from a cooling tower 

into an operating nuclear plant, although it may be down, 

would be typical construction work for cooling towers? 

A No. Once again, that is not typical, either.  

Q Would you consider excavation of 400 to 500 

feet or 500 to 600 feet of solid rock to be typical for 

constructing cooling towers on a particulate site? 

A To what depth? 

Q A depth of approximately 70 feet.  

A No. Once again, that is not typical.

]
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Q In your testimony you don't attempt to make 

any projection of a schedule for Indian Point 2 specifically 

based upon these factors which you say are not typical? 

A No, sir. At the time I did not have that 

information available. I was asked to provide figures on 

construction and completion schedules. This, I have done.  

CHAIRMAN JENSCH: Is this a convenient place to 

interrupt the examination? 

MR. COHEN: Yes.  

CHAIRMAN JENSCH: At this time, let us recess, to 

reconvene in this room at 10:45.  

(Recess.)
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CHAIRMAN JENSCH: Please come to order.  

MR. TROSTEN: Mr. Chairman, before we continue 

with the interrogation, I would like to call your attention to 

one of the cost estimates for Vermont Yankee which was included 

at transcript page 7745, and I would like to mention to you, 

that these costs that we are presented by Mr. Newman during the 

December session, for Vermont Yankee, did include mechanical 

tie-in and excavation and any required piling.  

I will refer your question to Mr. Newman, so he 

can consider it; specifically, but I did want to mention that 

point, that these did include the tie-in costs.  

CHAIRMAN JENSCH: Thank you.  

If I may just, without trying to interrupt Mr.  

Cohen, may I add that there is a reference to Palisades, and 

I don't mean just how they worked theirs, but I think :the 

construction of cooling towere was somewhat behind the plant 

construction, because they had different design work, and there 

might have been some retrofitting problems that might have 

led to some different costs.  

I wonder if you could provide that separately stated 

I suspect that their costs, as reported, are probably a little 

more specific than the costs figures submitted to the Atomic 

Energy Commission.  

Mr. Briggs has a question.  

MR. BRIGGS: I just want to make an observation.
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The applicant has quizzed the Staff at length, and 

is now quizzing Dr. Aynsley at length, concerning the schedules, 

and after hearing Mr. Newman, and reviewing his testimony, and 

the cross examination, and thinking about it a bit, it seems 

to me Conn Ed must have completely revised its construction 

procedures in the last few years, and that when Indian Point 2 

was up for a construction permit, I believe the excavation had 

been done, and foundations were in, and concrete was being 

poured and steelwork was in, up to some level, and that the 

construction permit was requested on an expedited basis because 

of the urgent need for power.  

And, I believe, when the construction permit was 

authorized, it was authorized on the basis that there was an 

urgent need for poweri, that concrete had to be poured before 

the cold weather set in, this sort of thing.  

And the plant had not been completely designed, in 

fact, there were very substantial changes in the design of the 

plant after the construction permit was authorized. And, 

that these neat little packages had not been made up to send 

out to construction contractors and construction subcontractors 

and the proposed construction time of the plant was indeed 

quite short.  

It seems to me that it is this expedited constructio 

that some of these people who projected shorter construction 

times are talking about. And, that that type of construction
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is entirely different from the kind that Conn Ed now proposes 

for the construction of the cooling towers.' This may be a 

result of experience that you have had in the last several 

years, but it just seems to me that they are talking in a way 

about the manner in which Indian Point 2 was built, being 

applied to the cooling towers, and an entirely different manner 

of construction being applied to the cooling towers by Conn 

Ed.  

I wonder if this does not contribute to the rather 

great differences in time estimates that are proposed.  

MR. TROSTEN: Well, I don't really know, Mr. Briggs.  

I will say this, that Conn Ed is proposing to, i.n Mr. Newman's 

testimony, to develop a design and cun.ttiuction schedule Lha-t 

will enable it to move forward in what the company considers 

to be as reasonably practical, or as quick a schedule as seems 

appropriate here.  

The actual schedule of construction for Indian 

Point 2 versus the cooling towers of course, would indicate 

that the time of construction of the cooling towers is going 

to be much longer than anybody is estimating, because, as we 

all know, the construction schedule for Indian Point 2 has 

been delayed for a variety of reasons.  

So, actual experience in terms of construction at 

Indian Point 2, and for that matter, other nuclear power plants 

indicates we are having a heck of a time getting these
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structures built on times that were originally estimated.  

Now, the points you are making, I believe., is this; 

is the construction schedule really a reasonable one? Does 

it represent the company's best-.estimate of what can be done 

on a reasonable schedule? 

MR.. BRIGGS: Well, in part, but it seems to me 

to represent a different philosophy. One of the questions 

here dealt with the time for excavation. Now, it seems clear 

to me that this building, Indian Point 2, that there was no 

complete design for the plant at the time that excavation was 

undertaken, that excavation was completed and there was a lot 

of construction going on before there was a complete design 

for the plant; that sort of thing.  

MR. TROSTEN: I think I understand the points you 

are making, and I would like to have one of our witnesses 

respond to it, but I would like to make this general observatiox 

In my mind, at least, there is a difference between 

these two situations, because at the time the company requested 

authorization for the Indian Point 2 Plant, from AEC., it had 

made a determination that a nuclear power plant would be built 

and it was proceeding on the basis that it could be built, 

it could be authorized, so it proceeded to take certain steps 

preliminary to actually refusing the construction permit, which 

seemed prudent at the time.  

In this particular case, the company's basic positior
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is in the judgment the need for this has not been established 

at the present time. That is the company's basic position.  

I think that may help to explain the reason why they

have 

the

not 

time

that you 

that the 

that you 

cooling 

entirely

moved ahead on the sort of basis that they did at 

they sought the construction permit from AEC.  

MR. BRIGGS: That was the conclusion I had reached, 

had decided that there was urgent need for power, and 

Indian Point Plant was to help satisfy-,that need, 

had not at all decided that there is any need for a 

tower and as a result the construction program was 

different from the one proposed.  

MR. TROSTEN: I would certainly say this, Mr,

Briggs; I would-say the :company has definitely not decided that

there is a need for a cooling tower. In fact, the company's 

basic position is that this need has not been established.  

And the company's proposed schedule for construction of the 

cooling tower does reflect the company's position on this.  

That is not tot<say that the company is suggesting 

that we just wait and not move forward to design and construct 

on a reasonable schedule, including a reasonable time schedule, 

but I would agree with your inference that the company's 

schedule does reflect a position of the company, that there 

has been no need established at the present time for the 

construction of the cooling towers.  

CHAIRMAN JENSCH: Very well. 71:-
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Mr. Cohen, will you proceed? 

Dr. Aynsley has resumed the stand.  

BY MR. COHEN: 

Q Dr. Aynsley, what do you mean when you state, on 

page 25, that as a general rule, the companies involved in 

construction of natural draft towers execute the complete 

project from design through the preparation of foundations, 

pouring the basin and construction? 

A I think I mean what I say there; that a tower vendor 

will supply the design and will act as prime contractor and do 

the complete job, construction of the tower.  

Q Would they necessarily do the excavation, also? 

A Under subcontracts, or they, themselves would.  

Q I see.  

If different companies were involved, if the cooling 

tower manufacturer did not do, for example, excavation, would 

that make any difference in your general schedule as presented 

in your testimony? 

A If they did not, they may be able to expedite it in 

the same time if somebody else does it, or it may take longer, 

or they find somebody that is efficient, that can do it in a 

shorter time.  

Here, I have tried to quote figures that pertain 

to typical installations and discuss the fact that possibly 

Indian Point is not typical, in as much as it is a nuclear
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unit,-operating with a rock foundation. By the same token, 

there are also other units, other cases, where figures have 

deviated to the other side of the figures I have quoted here.  

There are vendor companies that are quite prepared 

to complete construction of a complete tower in just over 12 

months;. not only prepared to do that, but that has, in fact, 

been done. One complete tower was completely constructed in 

just over 12 months.  

Q Have you given consideration to expediting construc

tion of cooling towers at Indian Point 2? 

A In what respect? 

Q In respect to cutting down the time required for 

construction of the cooling towers? 

A I think the figures I have here, and the figures 

that have been quoted, of possibly five or eight years construc 

tion time, there is a significant difference.  

Obviously it could be expedited. The figures I have 

quoted could be extended.  

Q I see. Based upon the general observations of 

cooling tower manufacturers? 

A Based upon the time scale, I think that one is 

prepared to accept. If one accepts a time scale of five years 

to do the job, they can fit it into five years of longer, or 

shorter; three years, or 18 months to:,24 months, as I haver.! 

here.
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Q But you would agree, wouldn't you, that there are 

certain plants, certain sites, where you can expedite to a 

greater degree than at other sites? 

A There obviously must be, yes, certain sites have 

their own individual peculiarities, as you pointed out before, 

problems with labor, labor movements or labor availability.  

Q So when you say on page 25, "However, this can be 

expedited to nearer 12 months, in exceptional cases," are 

you talking about Indian Point 2 there? 

A No, sir. I am talking about the tower that was 

built by Northern Indiana Public Service Compan-y, a case 

where they had to build it before they could operate the 

station. They had a station, they didn't have a tower. They 

built the tower very quickly, 12 to 14 months.  

CHAIRMAN JENSCH: Did that involve a tie-in 

after the fossil fuel plant was constructed? 

THE WITNESS: As I understand it, yes, sir.  

CHAIRMAN JENSCH: You don't know how long it took 

to tie it in? 

THE WITNESS: No, sir.  

CHAIRMAN JENSCH: Maybe we could somehow get 

further information on that.  

BY MR. COHEN: 

Q Do you think that the Indian Point 2 construction 

for cooling towers could be expedited to 12 months?
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A My opinion is it Possibly would take a little 

longer, and how much longer I don't know, as a result of the 

specific location you have there, the ground configuration, 

the bedrock base. I think possibly a 12 to 14-month figure 

would be quite unrealistic or possibly unrealistic. However, 

I think using that figure and reaching to 24 months, 18 to 

24 months could be quite realist-ic.  

Q Thank you.  

Turning now, Dr. Aynsley, to your section of testi

mony on environmental effects, and turning to your discussion 

on noise on pages 20 through 24, there are some questions I 

would like to ask you about that section.  

It is true, isn't it, that you have not conducted 

any background noise surveys at Indian Point? 

A. That is true. I said I hadn't visited the site, 

I certainly haven't conducted any noise .measurements there.  

I have not conducted any noise measurements with mechanical 

or natural draft towers. I have in fact conducted noise 

measurement surveys elsewhere, sound pressure level measure

ments against frequencies or other types of situations, yes, 

but not specifically with towers.  

Q Have the studies which you have conducted in 

other areas, have they been on mechanical draft towers? 

A NO. I said I hadn't conducted any sound measure

ments on cooling towers at all.
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Q I see. So the information which you are relying 

on in your discussion about mechanical towers and the graph 

and whatever in your testimony is based upon the information 

contained incur reference to the Baltimore Aircoil.* Company.  

A Right.  

Q I see. The mechanical tower which Baltimore Air

Coil Company manufactures, what kind of a mechanical tower is 

it? What size is it? 

A It is very small, a few feet square. It is almost 

a dome or commercial type of air conditioner, a tower used 

with an air conditioning unit. It is not a tower that would 

be used with a utility.  

Q I see. In coipariny LihL 'Lu a tu~uhianical tower -,

that would be used at Indian Point 2, or at plants the size of 

Indian Point 2, what is the comparison? How large would 

the mechanical tower at Indian Point have to be? 

A Compared with the one I have used here? 

Q Compared with the size of tower from Baltimore 

Air Coil Company.  

A Many orders of magnitude bigger. Many, many.  

Perhaps I should point out that when I first wrote this 

section, this was in April, and there was at that time to my 

knowledge no published reports of noise level measurements, 

noise surveys that had been made with regard to natural 

draft towers or mechanical draft towers. During the course
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of this year there has become available measurements, 

measurements made particularly for Vermont Yankee, other 

units, or some measurements made on different types of 

mechanical and natural draft towers. These measurements I 

have. They are not included in this document. However, I 

did try to predict where I felt the noise levels would be, 

and by and large they are essentially similar to the noise 

levels that I have predicted for the towers in this particular 

case. I don't have the measurements with me. I looked last 

night, I must apologize, I intended to bring them, but I 

don't have them, but I can certainly make them available.  

CHAIRMAN JENSCH: Wouldn't that be a good founda

tion thing that you would like to have? This is kind of a 

new performance of measuring decibel levels between different 

cooling towers. Would you like to have that information? 

MR. TROSTEN: Yes, we would be delighted to have it.  

CHAIRMAN JENSCH: Could you, at a later time, 

give it to your counsel so he can supply it? 

THE WITNESS: Yes, sir.  

CHAIRMAN JENSCH: I understand you did make 

some measurements at Vermont' Yankee? 

THE WITNESS: No, sir, I did not.  

CHAIRMAN JENSCH: You reviewed those that were 

made by others? 

THE WITNESS: Yes, sir.
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about these additional studies-- but in this testimony, 

that chart, what you hiave taken is the information from the 

one-cell tower and again done a certain extrapolation for 

a mechanical tower or a number of mechanical towers which 

would have, I think, for Indian Point 2, it is 38 mechan~ical 

cells,and you said 30 to 35. Is that correct? 

A What I did is take the noise for this one mechanical 

unit and you will see it is lower than the anticipated noise 

levels I have quoted for the Indian Point 2, where I felt, 

without any information on similar-sized units, the typical 

range that I would expect -- as I say, this is based upon 

experience, where I felt the noise levels would be. As I 

say, I have'data to substantiate this, in some respects it is 

correct, in other areas at the higher frequency levels, it 

is slightly higher with the mechanical draft tower. With 

the natural draft tower, I think from recollection, it is 

somewhat lower than I have.  

Q In this additional information you have for particu

lar sites and in your general experience, have you found that 

the amount of noise that comes from a mechanical draft tower 

or from any tower is site-dependent to a certain degree, at 

least? 

A Yes, obviously it depends on the site. if it 

is flat terrain, or it depends on where you measure it, or 

where you listen for it, how close you are to the unit. It
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MR. COHEN: If you will make those available to 

us, I will continue with the crolss-examination on what you 

said here and you can make that available later.  

BY MR. COHEN: 

Q Do you know the number of mechanical cells or 

fans, I guess they are, that are in mechanical draft cooling 

towers that would be required for Indian Point 2? 

A Offhand, I don't. I would imagine 30 or 35 cells.  

Q That to a great extent, or the noise level coming 

from mechanical draft towers, to a great extent depends 

upon those fans, doesn't it? 

A It depends on the frequency, which noise frequency 

one looks at. The mechanical noise or the whine from the 

motors is of the higher frequency levels, a major contribution 

is at the high frequency levels, so you find mechanical draft 

towers have a greater noise component at that level.  

At the lower frequency levels, this is predominantly 

the noise emitted by splashing water, moving water, and this 

is present in mechanical and natural draft. The difference 

is the natural draft have a lower noise level at the higher 

frequency level.  

Q How many of these mechanical cells were in the 

Baltimore Air Coil mechanical draft tower? 

A One, a small one.  

Q So what you have done here -- I am not talking
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varies with mechanical units themselves, and it varies 

significantly between mechanical units and natural draft 

units.  

Q So that it would be much better if you had a 

particular study at a particular site in order to determine 

the noise level that would be coming from a mechanical draft 

or a natural draft tower, wouldn't you agree? 

A Yes, it would be. However, I think tower vendors 

are rapidly getting to the stage that they know that they 

are going to have to quote noise specifications for a certain 

type of tower, and they are rapidly developing the expertise 

based upon measurements at oth er units of their type so they 

can in fact quote exactly what the noise levels will be at 

a certain frequency and at a certain distance from the unit.  

Q I see. Now, if a manufacturer did that, let's say 

that at this point they were able to do it accurately, they 

would take that information, is it not correct, and apply it 

to a particular site? 

A Certainly.  

Q To determine what effect that tower at that site 

would have? 

A Yes.  

Q So therefore you need the information from the 

manufacturer coupled with the information from the individual 

site?
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A Yes, inasmuch as you want to arrive at the overall 

picture or sum of the two of them together. If you have 

the inform.,ation from a particular manufacturer, arid you 

know with that unit 500 feet away that the increase in noise 

level is one decibel, it can be certainly measured. It is 

unlikely that the human ear would be able to distinguish 

between the additional noise component with a tower on or with 

a tower off. But certainly one can use the existing site 

data before a unit is there, and the site data after a unit 

i~s there, or you can take the site data before and add to it 

the additional component from the tower.
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In your testimony, when you discuss meteorological 

effects of natural draft towers on page 13, you state that 

mechanical draft towers -- this is the part I am quoting 

"can present more of a significant hazard" for fogging.  

Excuse me, may I interject here, what do you mean 

by local fogging? 

A. It is possibly a term I use that refers to fogging 

that results, or could result from the use of a wet cooling 

system, a tower or a pond.  

Q Is there any area within which this fogging will be 

produced? 

The problem I have is, you call it local fogging.  

I don't know how far you go on that? 

A. Perhaps I should elaborate.  

Really, the fogging can be defined, if it occurs, 

can be defined as a localized, less than a .mile, up to a mile 

radius from the plant. It could be categorized as fogging, 

atmospheric effects at distances greater than that, 5, 10, 15, 

20 miles.  

Q. The only thing I am wondering about in trying to 

find this definition is when you 'use the term "local fogging" 

in your testimony, are you segregating it out from perhaps 

downwind fogging that might occur farther from the site, much 

farther fromthe site, more than one mile downwind? 

A. Perhaps I didn't make myself clear when I wrote it.
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What I really meant is that the potential or 

possible fogging problems and winterizing that are associated 

with a tower, whether they are local or distant.  

Perhaps deletion of the word "local" would clarify 

that. I mean all problems, localized or distant.  

Q. Fine, thank you.  

Back to the question: 

In your testimony, you state that mechanical 

draft towers can present more of a significant hazard for 

fogging than natural draft towers.  

Are there regions in the country where, due to locaJ 

peculiarities the fog resulting from a mechanical draft tower 

would be of such frequency that it would not cause a significai 

hazard at all? 

Yes, there are certainly regions in the country, major 

regions in the country.  

. What are the conditions for that to occur in 

particular regions? 

A. Well, perhaps if one looks at the other extreme, 

the conditions that are conducive to say potential fog formatic 

low saturation deficits, high humidity, stable conditions, 

valley locations, high frequency of low level inversions 

tending to keep the plume and moisture close to the ground.  

All, or any one of these types of conditions are more conducivE 

to a potential fogging problem.
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Q. Could there be regions where fogging from natural 

draft towers would also be unacceptable? 

A. Theoretically, yes, from a predictive reasoning 

it is possible. The frequency is much lower, it is less 

likely and the differences between observations with existing 

towers that exist in areas where fogging potentials are higher 

tends to disagree with what the theoretical predictions are.  

. On page 12 of your testimony you state that 

occasionally extensive an dense plumes can occur.  

In that paragraph, you are ref erring to natural 

draft towers, is that correct? 

The last paragraph on page 12.  

A. Yes, I see. Was I referring to natural draft 

towers? 

They can most certainly occur with natural 

draft towers, yes.  

Q. Could this produce fogging? 

A. It depends on how you define fog.  

Fog is usually a condition of saturated, air 

saturated with water vapor, with-small water droplets present 

at the surface of the earth reducing visibility.  

If you classify clouds as essentially the same 

thing, at an elevation of 500, 1000, 2000 feet, if you 

classify that as fog, yes.  

But it is basically the same thing, the difference
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is fog is at ground level, a cloud is elevated above the 

ground.  

Q. But either one can present some kinds of adverse 

environmental effect? 

A. Certainly, a visible vapor plume present in an ari 

where there wouldn't be one is a change from what the 

.natural environment is.  

An adverse environmental effect, ys.  

Q. These clouds that we talked about which could 

travel many miles downwind, is there -- from what you are 

saying, if they come to ground level, then it is fogging? 

A. Right.  

Q. If it goes to a certain level,, it is just a

cloud?

Right.  

And it.-is more of a visible impact than anything

else? 

A. Right.  

Q. Is it true that perhaps rain could come from 

those clouds? 

IIA. Oh, yes, if one took say the ultimate pessimistic 

or panic approach, yes, you could say one would get an extra 

inch or 10 or 20 inches a year of precipitation downwind, 

Ixes involved with one study that made measure

ments, other measurements have been made and the measurenentE
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to date tend to completely dispute this line of thinking.  

And if one looks at it. logically, it is unlikely 

you would ever get more than a tenth of an inch, or a half 

inch increase in precipitation under the worst conditions.  

Indeed, if one does get increases in precipitation 

it is most unlikely you will even be able to detect them, 

they will be lost within the natural, variability for that 

particular area.  

Q. I see.  

The differentiation between fogging and clouds, 

where is that made? I mean, how high above the ground -- is 

there a particular level where that differentiation is made? 

A I have discussed this with many meteorologists. I 

am not a meteorologist by training. I have had quite an 

exposure to meteorologists, meteorological work. Fogging is 

a reduction of horizontal visibility.  

To my mind, or to my knowledge, there is no 

convenient height at which one says above which there 

is no fogging and below there is fogging.  

It is not included in'the definition, is what I 

am, trying to say.  

This is exactly the point I am trying to find out.  

Could this cloud formation, if one were to consider 

what you say here to be a cloud rather than fog, could that 

have any detrimental effect on roads in the area, or fogging in
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the area? 

A. Yes. One can conceive of many possibilities how 

it could have a detrimental effect.  

Q. Pardon? 

A. I say one can conceive of many possibilities 

how it could have horrendous detrimental effects.  

One can predict the possibility of all sorts of 

detrimental effects.  

The differences .',between the predictions that 

have been made and the observations that have been made at 

existing sites with operating towers, they tend to disagree 

completely, inasmuch as the obs ervations don't tend, to 

confirm the increased frequency of fog or the increased 

frequency of precipitation or icing or anythinig.  

Q. I see.  

But these extensive and dense plumes, when they 

would occur -- I am not talking about the frequency of 

occurrence right now -- but when they do occur, it could result 

in what I would call as a layman, fog? It would look like fog 

to me? 

A. No, it would be a water vapor plume. It would 

be elevated, so it would be a plume that was up, an elevated 

plume.

Isee.  

If it was at ground level, it would be fog.
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Q. This is what I asked you before, what level would 

this cloud be at? 

A. Do I know what level it would be at? 

Q. Approximately what level it would be at? 

A. It would vary a great deal, but I would venture to 

suggest anywhere between 500 and 5000 feet.  

Q On page 13 of your testimony, you state that: 

"Plume effects of hyperbolic towers in the 

Indian Point location are anticipated to be very 

similar to those in the Appalachian region." 

What is the size of the towers at the plants in 

the Appalachian region, and I direct your attention to just 

those two plants we were discussing before, I believe the 

Keystone and Homer City plants? 

A. The Keystone plant is rated at 100 megawatts, 

a fossil-fired unit.  

The Homer City unit is a 1600 megawatt fossil-fired 

Q. Now you gave me the size of the plants.  

A. I am sorry, I thought that was what you wanted.  

Q. Is that thermal electric? 

A. That is megawatts electrical.  

Q. How about the size of the cooling towers there? 

A. The size of the cooling towers,at Keystone there 

are four towers, 325 feet-high.  

Q. Have you personally conducted studies, environmental
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studies of those plants? 

A. At the Keystone plant, yes.  

Q Could you generally describe the type of study 

which you have undertaken there? 

Or, perhaps I will just ask you a few questions 

on that.  

How long did the study take at Keystone? 

A. The study was spread over a period of 12 months.  

. Was there :any report from that study? 

A. Yes, there was a report that was written and 

sent, or at least a report that is available through the 

Federal Environmental Protection Agency, yes.  

Q That is the report "Cooling Tower Study" which you 

refer to on page 1 of your qualifications? 

IL Yes.
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Q Could you discuss the items you wanted to determine 

at the Keystone plant in this environmental study? 

A Basically the context of the contract was to try 

and delineate if an environmental problem existed, if it 

had been observed, if it had been observed, how frequently did 

it occur, i.e., was there a problem, and try to delineate 

the length of the problem. It was an exploratory study, 

it was the first of its kinds., There are others now going 

on, not at that location. But basically it was an exploratory 

study covering a number of areas, to your operations, emission 

plumes, plume profiles, interaction of the plume with the plum 

from the stack emissions, reaction of the moisture plume with 

the sulfur'diox'ide plume.  

Q When was that study completed? 

A I think the early part of 1970.  

Q Have there been further studies at the Keystone 

plant that you have participated in? 

A: No, sir, that work has never been continued.  

Q So you are answering you have never done any 

further work at Keystone, is that true? 

A No, I have not done any further work there.  

Q Have there been any further studies at Keystone? 

A Keystone seems to be the center of a multiplicity 

of studies, directed at all sorts of environmental effects.  

As I understand it, a number of other people have looked at
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the plumes, the tower plumes that is, the lengths of the 

plumes, and also tried to find an interrelationship that 

exists between the tower emissions of moisture and subsequent 

downwind increases in precipitation.  

Q At the Appalachian plants, excluding Keystone, 

what kind of cooling water is used? 

A In what context? The make-up is taken from a 

small creek that flows past the plant.  

Q What kind of water is in there? It is fresh 

water, isn't it? 

A Yes, it is fresh water as opposed to brackish 

water or sulfur.  

Q Would there be any difference in effects of the 

total dissolved solids when you use brackish as compared to 

fresh water? 

A Yes, there certainly would be. You start with a 

higher concentration of dissolved solids with brackish water.  

But it depends to what degree of concentration you concentrate 

the circulating water as to subsequent effects, if any.  

Q At the Keystone plant, in your study there, did 

you have a meteorological tower there? 

A No, sir, we didn't. We had a helicopter with 

instruments on it.  

Q I see. That helicopter, is it true the instruments 

on the helicopter would to the same thing as the meteorologica
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tower? 

A Essentially, yes. It was designed to do the same 

sort of thing.  

Q The report that came out, were you responsible 

for that report? 

A To a great degree, yes.  

Q And you agree with most of the conclusions in 

there? 

A Oh, yes.  

Q In that report at page 43 there is a statement 

in the conclusions that "The full environmental effects of nat 

ural draft cooling towers cannot be stated conclusively from 

the study for three reasons." Is that true? 

A Would you tell me what the reasons were? I offhand 

can't remember what I said three years ago.  

Q I will give you a copy of the document.  

CHAIRMtAN JENSCH: Perhaps he should have it before 

he answers the question.  

MR. COHEN: Yes.  

MR. TROSTEN: I am handing the witness the document 

Mr. Chairman.  

THE WITNESS: To which paragraph are we referring? 

BY MR. COHEN: 

Q The paragraph on page 43, under conclusions. I 

am not sure which one it is without the documents. It starts-
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"The full environmental effects of natural draft cooling 

towers cannot be stated conclusively from the study for 

three reasons." I am sorry, Dr., Aynsley, it is on page 44, 

the last paragraph.  

A Yes, I see it now.  

Q Dr. Aynsley, wasn't one of those reasons that -

and I quote from the conclusions in the report -- "the station 

effluents were observed and sampled over a short time that 

represented only one season."? That is on page 45.  

A That is true.  

Q Did you recommend in that report that further 

meteorological data and observations should be made in order 

to ascertain the impact of the cooling towers at Keystone? 

A Without looking at the relevant -

Q I am not quoting now, I am just asking that ques

tion.  

A I hope I did recommend it be done. It obviously 

wasn't done, if I did recommend it, or the Federal Government 

didn't come forward with a contract or the money to do it.  

Should I look at the recommendations and see? 

Q I am sorry. I couldn't hear your last two comments 

'A I said I hope that I did recommend this was done, 

some further, work was done. Without looking at the 

recommendations, I can't categorically say so. It obviously 

needed doing at the time. The fact that it wasn't done at
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Keystone the following year or the year afterwards, I think, 

is indicative that the funds weren't available from a sponsor

ing agency, company, or organization to actually do the work.  

Q But if you don't want to look through the recom

mendations to see whether or not you actually did recoimmend 

it, did you conclude from that study that further data was 

necessary and should be made available? 

MR. MACBETH: Necessary for what? 

BY MR, COHEN: 

Q Necessary to conclude the full environmental 

effects of natural draft cooling towers? 

A Based upon our observations at the time, we made 

various observations, the general conclusion was there were 

no significant measurable adverse effects. However, it was 

based upon the measurements and observations we had, and it 

was our feeling the more work would be advantageous to give 

a more definite, decision.° This is in fact included in the 

recommendations, "to further study the effects of natural draft 

cooling towers serving Keystone are suggested in three 

areas," and this included obtaining reliable tower water loss 

and heat loss data, the nature of the losses, visual 

observations of the plume at Keystone.  

Q And you agree with those conclusions? 

A I agree with those. In fact, in many cases these 

observations have been followed up by other individuals or
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other companies or at other locations, 

Q But there have been no further studies at Keystone? 

A Yes, there have been other studies, smaller ones, 

and observations made at Keystone. Perhaps the most compre

hensive series of measurements was initiated at about this 

time, the time this contract was coming to completion. This 

work was initiated by TVA in late 169 or early '70. They 

have an extensive series of measurements, test programs, and 

observations currently ongoing at TVA, and they have been 

for something like three years, but they haven't as yet 

published any data.  

Q But these studies were not done at Keystone? 

A No, these were done at one of TVA's plants. I 

forget the name of the plant now. It is in Kentucky or 

Tennessee.  

Q During your study of the Keystone plant, did you 

ever record significant fogging? 

A Fogging, natural fogging or fogging from the towers 

Q As a result of the operation of the natural draft 

towers? 

A We saw a tremendous lot of fog present in that area 

during the times we were there. In no way could we attribute 

this to the operation of the towers.
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Q Well, I see. Are you aware of any significant 

fogging which may have occurred during the last four years 

at Keystone?' 

A I have reviewed all of the observations that have 

been made by all interested parties that have looked at the 

towers, plumes, and fogging effects, and to my knowledge there 

is only one such record or one such observation on record.  

This is one of Charley Hosler of Penn State, in which he has 

a seried of photographs taken one particular morning at Keyston 

when he claims -- and I would tend to agree with him, although 

it is debatable -- when he claims the plume at Keystone went 

up, evaporated, dispersed, disappeared, and then subsequently 

came down to ground level, recondensed and did cause 

a fog. Based upon his photographic evidence, it is very 

debatable whether this happened. I know Dr. Hosler quite well 

If he says it happens, I would tend to agree with him, take 

his word for it. But it is debatable. To my knowledge, this i 

the one and only documented case on record.  

Q I see. How extensive was that fog on that.

particular day? Do you recall what Dr. Hosler: photographed 

.or what he stated about that? 

A From what I remember of the photographs, the fog 

that was caused by the towers -- I can't remember any 

dimensions -- but I know it was very thin, light, and wispy.  

It was not a dense thick continuous extensive fog.

LL __________________________________________________________________________
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Q In Dr. Hosler's article, "Wet Cooling Tower Behavior 

which was published in "Cooling Towers" prepared by the editors 

of Chemical Engineering Progress, published by American 

Institute of Chemical Engineers, he had the pictures of that on( 

day on October 28, 1969, where there was this fogging problem.  

Are you familiar with this document? 

A Yes. I was also Chairman of the session at which 

Hosler gave this paper. I think I invited him to give the 

paper.  

Q Fine. And you are familiar with this article? 

A Yes, I am familiar with that one and with what Hosle 

has to say and has said and I was present at the time, as I 

said, that he gave it.  

Q In this article and in these two pictures, Dr. Hoslei 

gave the dimensions for this plume, for this one particular 

day and I will show you these in a moment. In Figure 1, which 

is a".picture of the four cooling towers, and the two stations, 

it says, "Cooling tower effluents on October 28, 1969, inversior 

holds moisture within 1500 feet of the grounds." 

In another photograph, Figure 4 on page 30 of that 

cooling tower document, there is a picture of Pittsburgh, 

Pennsylvania steel mills a few minutes after the pictures 

in Figure 1 and 2, which is the Keystone Plant, "Moisture 

and particulates form a fog layer extending many miles down 

wind to injection in stable moist surface layer."
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And in the text on page 29, talking about 

Figure 4, Dr. Hosler states, "Here the addition of water vapor 

and condensation nuclei by steel mills in Pittsburgh is 

resulting in fog and dense cloud extending 100miles down wind." 

(Handing to witness.) 

Could you take a look at these pages. I believe 

the relevant ones are 28 through 30. And just for the Board.  

and for the parties, see if what I have said is correct and the 

may I have that back? 

A Sure. No, what has been said is quite correct, ther( 

is an article in this publication by Charley Hosler entitled, 

"Wet Cooling Tower Plume Behavior." I think in all fairness 

it should be stated that Hosler is the only one that has ever 

seen this effect. He will be the first person to admit 

that he has only ever seen it happen on one occasion. And he 

would be the first person to admit that he has spent a lot 

of time and money and effort not only flying around Keystone 

but other stations on dates when, according to the weather 

information, the conditions were most conducive to the effect 

occuring. Hosler, I think, did this over a period of six, 

nine or twelve months, almost on a daily basis and he has 

only this one series of pictures to show for it.  

To my knowledge this is theonly reported case of thi, 

occuring. I think certainly based upon the photographs that ari 

in this report here, it is extremely debatable. Now, if one

.1.'__________________________________________________________________
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sees the original photographs, one could anticipate how it coul1 

occur, but equally so, it is still debatable as to whether 

it did or it;.didn't. I personally am inclined to agree 

with Hosler and take his word. for the fact that it did. The 

other reference and photographs that he includesare the 

examples of fogging at steel mills which are located in a 

valley, high water emission rates, where the moisture is kept 

close to the ground, a situation very similar to a mechanical 

draft tower, totally different from a natural draft tower.  

I:- think it-. should be. pointed.out that that, is a steeJ 

mill.-with low'level emissions similar to mechanical draft 

and not a natural draft tower.  

Q If what Dr. Hosler said is true there, and you 

don't really dispute it, that would be a significant adverse 

effect, wouldfi't it, there appears to be significant fogging 

and clouding in that picture.  

A Yes, but bear- in.mind Figure 2 is taken, is an aeria.  

photograph, a photograph of a fog taken or shown in black 

and white and it is very difficult to interpret. But one is 

looking diagonally through theplume. The plumes are elevated, 

they do go off down wind, and there is a fog at ground 

level, that I will admit, but actually at ground level, if one 

is not looking diagonally or obliquely through the fog. It 

is not that dense. It is certainly a fog, I concede the point.  

MR. TROSTEN: Excuse me, Mr. Chairman, I apologize,
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we only have one copy of it, but would it be helpful if the 

Board looked at this while we are discussing this.  

CHAIRMAN JENSCH: Yes.  

MR. TROSTEN: Can you make do without it? 

THE WITNESS: Certainly.
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CHAIRU AN JENSCH: While there is an interruption, 

there is no desire to hurry your cross-examination, but do 

you have any indication of whether we might finish this morning 

MR. TROSTEN: We certainly intend to finish this 

morning, yes.  

CHAIRM.AN JENSCH: Let's try to do that.  

MR. TROSTEN: We would estimate about 10 more 

minutes. If you prefer, Mr. Chairman, we could come back -

CHAIRMAN JENSCH: Which would you prefer? 

MR. TROSTEN: I would like to request we take a 

little longer lunch hour today, Mr. Chairman, because we will 

be getting into Dr. Goodyear's area, and I would like to have a 

little time to confer. Perhaps the best thing to do would 

be to continue and then take the recess.  

CHAIRMAN JENSCH: All right.  

MR. TROSTEN: It shouldn't be more than about 10 

minutes.  

CHAIRMAN JENSCH: Proceed.  

THE WITNESS: Perhaps if it is of any interest, 

and to put the pictures in that report in perspective, I 

myself have a series of one or two.- hundred color slides with 

me here now that show completely the opposite effect to that.  

They show typical plumes ranging from the shortest, inter

mediate and longest plumes. I have never seen that occur, and 

I don't have any photographs of it. But I think it cannot be
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pointed out strongly enough that this is the only one case on 

record where this has in fact occurred.  

BY MR. COHEN: 

Q Right. I believe you have testified this was just 

one day? 

A One day, and I think it was the early part of one 

morning, between sunrise and up to two hours after sunrise, 

after which it disappeared, when the early morning fog had 

burnt off.  

CHAIRMAN JENSCH: Excuse me. Counsel has given 

us this book that has the pictures. I think you indicated 

these were arial photographs. I can't tell whether it is 

close to the gr6und at all. In fact, if you look through 

some of this, it looks like you can see the town or the trees 

below. How tall are the towers themselves, do you know? 

THE WITNESS: Yes. The towers at Keystone are 

325 feet. The chimney stacks you see, there are two stacks, 

each is 800 feet tall.  

CHAIRMAN JENSCH: Well, the emission seems to be 

rising above the cooling towers and going over the top of 

these stacks, so they must be -- well, it goes above the 

stack, in fact. The problem I am having is do these show 

any ground interference with visibility? I can't detect it 

from these pictures.  

THE WITNESS: I agree, those pictures are not the
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best. If one sees the original transparencies, it is difficult 

to logically follow the plume elevating from the towers, 

going to an altitude of whatever it is, 2000 or 3000 feet, 

and then it does, Hosler-: claims, come down to ground level 

and come back as fog at ground level. It is not shown at 

all well in those photographs.  

CHAIRMAN JENSCH: It comes back later, it must be 

in less intensity later on.  

THE WITNESS: Oh, yes, much lesser intensity.  

CHAIRMAN JENSCH: Is there any statement as to 

decreased visibility when it does come back to the ground? 

THE WITNESS: No.  

CHIkMAN JENSCH: Can you still see through it? 

THE WITNESS: Yes, one could still see through it.  

I don't know if Hosler' has any measurements of the visibility 

at the time, I don't think he has.  

CHAIRMAN JENSCH: That is what we are concerned 

with, isn't it, the effect of fog on visibility? I don't 

know what is in the article. Do you know, Mr. Cohen? 

MR. COHEN: Yes, in the article I believe it states 

that this fog was determined to be from ground level up to 

1500 feet. Now I don't know exactly at what time that was, 

if it started, at 1500 feet and went down and up again or not.  

I also didn't see anything in that article which gave any 

measurements of the density of the cloud.
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CHAIRMAN JENSCH: That would be an important thing.  

MR. COHEN: However, it said there was a cloud.  

No place does it say either that it is not dense at all. It 

just, I believe, stated the fact that this did occur.  

CHAIRM N JENSCH: That there was some fog somewhere? 

MR. COHEN: Right.  

CHAIRMAN JENSCH: That is about as much as I get 

out of these pictures, there must have been some fog somewhere.  

I guess that is about as far as we can go.  

Thank you very much. You may have this back.  

MR. COHEN: Thank you.  

BY MR. COHEN: 

Q Dr. Aynsley -

CHAIRMAN JENSCH: He is looking for something.  

MR. COHEN: Excuse me.  

THE WITNESS: What I was looking for is to try 

and find the exact definition of fog. It is quite interesting, 

if I can find it.  

MR. TROSTEN: What are you reading from, Doctor? 

THE WITNESS: Let me find it first. I was trying 

to find the definition and I have found it. This is taken 

from the report that I wrote for Argonne, but it is taken 

verbatim from an accepted meteorological publication stating 

the definition of fog according to international definition, 

true fog is a fog which reduces the visibility below one
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kilometer or six-tenths of a mile.  

Now the National Weather Service uses a different 

criteria for fog definitions. If there is any reduction 

in horizontal visibility to six miles or less, they classify 

that as a fogging condition. So the National Weather Service 

reports, charts, observations, you will- find if the 

atmospheric visibility, horizontal visibility is reduced to 

six miles or less, which is approximately .10 times the 

international definition, it is classified as fog. So it 

is very easy to take almost any situation, if there is a 

water drop present or a few droplets present, and classify 

it as fog. Slight excessive moisture or water droplets 

in the atmosphere., Certainly a light rain could be almost 

classified as fog, just simply due to the contribution of 

reduction in visibility. The fog that is to my mind of 

thinking is something that reduces visiblity to 10 yards, 

100 yards, 200 yards, not reduces visiblity to six miles.  

Now I will grant that the fog that is shown in 

Hosler's photographs reduces the visibility below six miles, 

certainly. But there are many cases where fog has been 

discussed, at hearings and testimony given that there will 

be fog present, but little or no definition has been given 

as to whether this is a visiblity of five and a half miles or 

.5 miles or five yards.  

I don't know of any cases on record where so-called
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dense fogs where visibility existed of a few hundred yards 

has ever been seen.  

BY MR. COHEN: 

Q But you don't know what definition of fog Dr.  

Hosler used in preparing this report? 

A With all due respect to Dr. Hosler, he is a 

capable scientist, I imagine he used the National Weather 

Service one of six miles.  

Q But you are not sure? 

A I am not sure, no.  

Q And therefore when you stated on page 13 of your 

testimony, I believe the second full paragraph, when you 

are saying the plume effects would be similar to those in 

the Applachian plants and "where no significant adverse 

effects have been observed in the course of the last four 

years," you were not including Dr. Hosler's report in that 

observation? 

A Oh, yes, I certainly was. I don't consider that 

observation of that particular condition for two hours out of 

four years of operation, I don't consider that to have any 

significance at all, apart from an academic significance.  

Q No matter which definition of fog that he used, it 

would not be a significant adverse effect, is that what you 

are saying? 

A Certainly not, if you take the time scale in which
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it occurred, two hours, I am not certain of the time scale, 

and look at that as a percentage of the total time, it is 

just insignificant.
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Q Are you saying that the significant adverse 

effect is insignificant, or that this is an insignificant 

adverse effect? 

A You have me confused.  

MR. MACBETH: Could we have the question clarified 

a little. It seems to have been difficult for the witness 

to follow it.  

BY MR. COHEN: 

Q The only thing I was not quite clear about, Dr.  

Aynsley, was in your answer you stated that because of the 

time and in terms of studies for two years not seeing any fog, 

with whatever definition one used, this was not significant.  

In your statement in your testimony it was no significant 

adverse effects have been seen in the past four years. And, 

therefore, I would like to have some clarification. Do you 

mean that there may have been some significant adverse 

effects which have occurred, but they have occurred so infre

quently that you don't consider it a significant effect? 

A No, to my way of thinking the observation Hosler 

made on this particular occurrence, this occurrence is sig

nificant, it has been seen and to my way of thinking is 

significant. On an overall consideration, it has no significant 

effect, because of the frequency of occurrence, the time scale 

over which it occurred, and the time period in which the 

,jobservations have been made.
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Q Fine, Dr. Aynsley. That is all of the cross

examination I have of Dr. Aynsley. Thank you very much.  

MR. BRIGGS: I have just one question I would like 

to ask. In connection with the Keystone Plant, the question 

was asked was there just one tower or were there four towers 

and the question that I would like to investigate a little 

bit is, is it ,likely that the effects would be substantially 

different if there were one tower rather than four towers? 

Are the towers located close enough together so that 

they merge into one, or would the effects be different, dependi 

on the number of towers for a given cooling capacity.  

THE WTTNESS: At Keystone there are certainly four 

towers. Onmost, occasions when the plumes are of any reasonable 

length more than a few tower heights, they do tend to merge and 

merge into one combined plume. I think to try and answer 

the question would there be any significant difference if there 

were two towers or one tower, I don't think there would be.  

Reducing the number -- I am sorry, increasing 

the number of towers and having the total emission, a given 

total emission eminating from two or four towers, one certainly 

does finish up with more dilution and ultimately a lower 

plume rise, because of the increased dilution of each one, 

rather than one in combination.  

And I think the change from one tower to two towers, 

one tower to possibly even three or four towers, is relatively

8995
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insignificant. It may mean a reduction of 10 or 20 percent 

in the ultimate height that the plume will attain under 

any given set of conditions. One, of course, could go to 

the extreme and have a multi-celled unit, such as a mechanical 

draft tower, at a lower level, and then the extreme case, 

say with 20 or 30 cells or point emission sources, the 

effects would be markedly different.  

MR. BRIGGS: Thank you.  

MR. LYLE: Mr. Chairman, I have a few questions.  

CHAIRMAN JENSCH: Proceed.  

MR. ROISMAN: Excuse me, Mr. Chairman, I hate 

to interrupt, but I gathered Dr. Briggs has possession of the 

documents I came down to look at. I wonder if I might get 

them from him so I could be studying them.  

CHAIRMAN JENSCH: You just want the one that Mr.  

Briggs has? 

MR. ROISMAN: I gather he has all of them.  

CHAIR4AN JENSCH: You want whatever the submission 

was.  

MR. ROISMAN: Right-..  

CHAIRMAN JENSCH: We will get them to you. Proceed, 

Staff counsel.  

BY.MR. LYLE: 

Q Dr. Aynsley, I would like to ask you some questions 

on your testimony, starting on page 24, the time requirement
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for constructiont.alternatives.  

CHAIRMAN JENSCH: You will have to speak a little 

louder.  

MR. LYLE: I would like to ask Dr. Aynsley some 

questions concerning his testimony beginning on page 24, the 

time requirements for construction of alternative cooling 

devices.  

CHAIRMAN JENSCH: Proceed.  

BY MR. LYLE: 

Q Dr. Aynsley, are you familiar with the governmental 

review procedures that might be employed in any submission of 

a cooling tower design such as the one whid.h might come 

forth from this'case? 

MR. MACBETH: Now, you are not asking this in the sei 

of legal opinion or the procedure of particular agencies? 

MR. LYLE: No, just in general as to the procedures 

agencies employ.  

THE WITNESS: I have to answer no, I am not 

even familiar with all of the agencies involved or the 

procedural requirements.  

BY MR. LYLE: 

Q So you did not take into account a period 

for governmental review? 

A No.  

Q I would like to ask you also with regard to the last

8997
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paragraph on page 24, starting, "To obtain a number 

of design and price quotes would require from two to three 

months, with further one month for evaluation." 

Are you acquainted with contractual procedures 

which are employed in negotiating cooling tower construction 

in general? 

A On a very general basis, yes.  

Q Would you say that there are contractual practices 

which are employed frequently which might necessitate 

that this period be extended beyond two to three months? 

A It could be, if one had a difficulty, extremely 

stringent specifications or requirements written into the bid 

requirements, bid request.  

Q Let me make it more specific now. If you had a -

if you chose to select a contractor and you chose to accept 

his terms, one of which was that you. had to provide the final 

systems design, and you had to pay a penalty if that design were 

changed thereafter, would that,in your opinion,or might that,in 

your opinion.,reasonably cause you to take more than two to 

three months in the preparation of your design? 

A I am sure it would make a possible vendor think 

seriously if there was a penalty clause written into the 

contract, yes.  

Q Taking a general case with cooling towers, if you had 

that condition, would it be likely that the vendor would want to
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take longer than two to three months? 

A I don't think so. The last one I saw prepared 

by a company for a utility had extremely stringent requirements 

in it with regard to operational specifications, cooling range 

and cooling approach, and also with regard to noise, noise 

limitations on the tower. This they weren't certain of, 

but they were quite prepared to bid it on hope it complied 

with it and if it didn't, they would have had to foot the bill 

themselves to make it, if it was specifically written into the 

contract, which it was in this particular case.  

Q There would have been penalties for design changes al 

the submission of the design, prior to any construction.  

A I think in this one, there were penalties if it 

didn't meet the acoustical requirements for a. natural draft 

tower.  

Q Only. acoustical? 

A There were penalties for other things as well, 

performance specifications and other things.  

Q When did the penalties take effect? 

A I think once the unit was completed, it was tested, 

and.if it didn't meet it, they didn't make the final one or 

two payments.  

CHAIRMAN JENSCH: Excuse me. I wonder if you could 

help me on some of your questions. I have the impression that 

maybe there is some standardization of cooling towers, I don't

te r
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know. If there are, please tell me. But except for the fans 

which have these acoustical problems, as I understand it, 

isn't the cement cooling tower somthing like a cement sidewalk, 

you can't change the design very often on a sidewalk, and I 

wondered how much of a change is there in a tower, a cement 

tower.  

Can you tell me, is it faulty cement or the 

formation or design or what makes it so that you are going 

to have design changes. You seem to be injecting into 

your questions that they might delay things a month or two 

if they moved to cement.  

MR. LYLE: I don't know what specific changes 

might be made. .I am trying to keep my question general in 

that Dr. Aynsley did not consider Indian Point in particular.  

I would imagine there might be some modifications in the Indian 

Point design that would have to be worked out as the design 

and construction progressed,which might cause Consolidated 

Edison to incur penalties for changing that design.
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CHAIRMAN JENSCH: That sounds like some other type 

of construction, but if they start stacking up the cement, 

aren't they going to keep on going? 

They are not going to make it convex or concave or 

something, it will go one direction once they start that way.  

MR. LYLE: I am not sure.  

They might use a different pump, decide to go to a 

bigger pump because they found that the one they had planned 

on would not do the job.  

I don't know precisely what they would have in 

mind, or what problems they would incur.  

CHAIRMAN JENSCH: Well, I wonder if it was entirely 

theoretically, and if you think they might change from-convex 

to concave, I suppose it would be a change.  

It seemed unrealistic in that type of 

construction. But I suppose the components inside, the fan 

and the pump -- I don't know if they could change much about 

the pumps, if they have a certain body of water and a certain 

speed.  

Some of these things, aren't they in standard 

engineering calculations? 

MR. MACBETH: 'Would you like Dr. Aynsley to 

direct himself to that? 

CHAIRMAN JENSCH: Yes, what chances are likely that 

might lead to more time involved, aside from the fan and the
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pump, let's assume they are fairly standard things.  

THE WITNESS: Bearing in mind I am not a structural 

or design engineer, it is my understanding that the design of 

a tower, whether a.crossflow tower or counterflow tower, is 

relatively standard. One takes a:lcertain of given input 

parameters, ranging from design wet bulb and required flow 

rate, the cooling range that is required for a situation, and 

using that, and also using the soil strengths, foundation data 

coupled with considerations of high wind likely to be 

experienced in that area -- I know, I would venture to 

suggest all of the design companies have their own computer 

programs and they put the data in and it comes out with a 

complete design of a tower, and say this tower will perform 

the duties you require for that particular instance.  

Now it might be decided hurricane winds would 

change from 100 to 110 miles an hour, a one in ten-year storm 

is an extra increment which necessitates the increase in the 

strength load of the unit, which may only be a 10 percent 

increase in the wind speed, but it may end up with a 20 

percent increase in the cost of the tower by the time all of 

the additional structural materials are incorporated.  

But certainly the design procedures for a specific 

tower for a specific tudy I think are fairly well standardized.  

I venture to suggest within a few weeks, all of 

the input data as to what the tower should do, the vendor
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could come up with a completely conceptual design of a tower, 

say there it is, it will be so tall, so wide and we guarantee, 

based on experience, it will do this duty at this rating.  

MR. BRIGGS: I don't know whether Staff counsel 

intends to introduce this factor, but it was my understanding 

that ConEd would like for this tower to be the largest tower 

that had ever been built.  

Would this affect your answer, if it were indeed 

the largest tower that had been built? 

THE WITNESS: They certainly have a very good founda, 

tion to build it on.  

MR. BRIGGS: Yes, they do.  

THE WITNESS: Yes, I think the tallest one is the 

Trojan unit, 490 or 500 feet.  

I suppose if one went to another 50 feet over that, 

a 10 percent increase, it could mean an increase in cost. I 

don't think the costs would be lineal.  

MR. BRIGGS: I was not thinking of cost, I was 

just thinking of the time involved, since that was the line 

of cross-examination.  

CHAIRMAN JENSCH: That was my comment.  

It seems to me I saw an ad in Electrical World 

Magazine not long ago, or the Environmental Protection 

Journal, some such, some company just giving assurance, just 

put your order in the mail and we will be over tomorrow
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with a design.  

That is why I can't understand this interrogation 

about if we change the design. It is quite standard, I 

thought.  

If you can tell us what would occur that would lead 

to some time problem, I think I could understand the question.  

MR. LYLE: Could I have a moment, please? 

CHAIRMAN JENSCH: Surely.  

MR. TROSTEN: Mr. Briggs, I have just been 

inquiring about the point you raised about the size of the 

tower relative to the Indian Point tower, and it is my 

understanding that the Trojan plant tower is the same size 

as the -- same height as the tower, single tower that is pro

jected for the Indian Point 2 plant.  

However, it is not as great in diameter.  

I further understand that the reason for this is 

that-They were able to optimize the size of the tower -- I am 

sorry,the diameter of the tower relative to the size of the 

plant because of the stage in which the plant was at when they 

decided to do this.  

The Indian Point tower, of course, has to be 

backfitted to the Indian Point plant.  

MR, BRIGGS: Yes. I understood Mr. Newman to say 

it was his impression that some new technology may be required.  

Maybe not new, it is a problem of definition of new technology,
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but at least it was larger than any other.  

CHAIRMhN JENSCH: But you decided if you do build, i 

will be one tower, not two, or three or four? 

I understand there is better dilution of the 

emissions with the increased number of towers.  

MR. TROSTEN: The one-tower concept, Mr. Chairman, 

looks better from an overall standpointnow. It is less 

expensive, it appears to be, from the overall optimization 

standpoint, and this is all covered in Mr. Newman's testimony, 

which I am trying to recall. It does appear to be a better 

approach than the two-tower concept. Both are discussed in 

Mr. Newman's testimony.  

CHAIRMAN JENSCH: Is there any other power plants 

of this size that limits its emissions to one tower? 

MR. TROSTEN: Trojan, Mr. Chairman. They have one 

tower, 

CHAIRMAN JENSCH: Thank you.  

MR. LYLE: Mr. Chairman, I am told by the gentleman 

on our staff, that in the course of constructing towers in 

general, and also more particularly with regard to Indian 

Point, it having no predecessor in terms of the size they 

would like to make it, and also because of backfitting 

considerations, that it is a process of ongoing modification 

in the construction of the tower, that very often what you 

end up with is not what you start out with.
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So I presumre that the advertisements you have 

seen refer to a general design, getting the job done, perhaps 

but not with a guarantee that what you begin with will be whal 

you end up with, that is in terms of the design.  

CHAIRMAN JENSCH: I just didn't understand it that 

way. I thought the witness indicated it was a fairly standar

dized thing.

Proceed with your interrogation.  

BY MR. LYLE: 

. I don't recall whether you answered this or not.  

There may be contractual practices which are 

employed frequently which would necessitate that pzriod of 

design and price quotes to be extended beyond two to three 

months.  

A. There may, indeed, be.  

Q. Do you have any indication -

A. I am not aware of any.  

Q I see.  

One additional thing. Insofar as to design a tower 

more quickly would necessitate at some pointthe incurring of 

costs for accelerated construction, possibly a higher bill the 

faster you want to do it, do you see any additional costs 

that would be-incurred by requiring the construction of a 

cooling tower between requiring it:within five years and 

requiring it within eight years?
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A. You mean any change in the time scale from five to 

eight years, do I think -

Q That is correct, because of acceleration.  

A. Well, five years to eight years is to me a 

significant deceleration. I don't think of any changing costs 

due to direct costs at all. There would be obviously on the 

eight-,year time scale, inflation and escalation, et cetera.  

I can see if you changed from two years to one 

year, instead of working possibly one daytime shift, working 

three shifts per seven days a week, you could run into 

significant additional manpower costs because of the working 

conditions.

think you 

costs.

But Over the course of five or eight years, I 

really reach the rock bottom in price costs, unit

Q. It would be virtually the same for a five-year 

period as for the eight year, on the direct costs? 

A. Right, on direct costs, discounting any 

escalation costs in year seven or eight, because they are 

more than in year five, you know. Inflation costs.  

MR. LYLE: I have no further questions.  

CHAIRMAN JENSCH: Are there any further questions 

of this witness? 

MR. MACBETH: Could I have five minutes with the

witness?
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I think I would just put a few questions to him 

on redirect.  

CHAIRMAN JENSCH: Let's see if the Applicant has 

any questions.  

MR. COHEN: We just have one question to ask.  

CHAIRAN JENSCH: All right.  

BY MR. COHEN: 

Dr. Aynsley, did the figures which you have 

presented in your testimony of October 30, those didn't include 

any costs for expediting construction, did they? 

A. Off hand, I am not aware of any.  

The costs included in the costs at other locations, 

there was in many cases, no specific breakdown of how they 

arrived at those costs and there was no specific mention of 

additional costs incurred due to expediting construction.  

MR. COHEN: Thank you.  

CHAIRMAN JENSCH: If there were some consideration 

given in those figures to an expedited schedule by those 

other builders, necessarily, of course, there would be 

added costs included in the figure you used.  

Is that correct? 

THE WITNESS: I am saying I am not aware of any 

that were included.  

I don't think there were any included in it. There 

is no mention in the original data sources I looked at, of
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additional costs being incurred and included because of a 

short time scale.  

CHAIRMAN JENSCH: VEry well.  

At this time let us recess to reconvene in this 

room at 12:25.  

(Recess.)
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ChAIRAN JENSCII: Please come to order.  

MR. TROSTEN: M4r. Chairman, before we resume, I 

thought the Board might be interested in seeing three 

photographs that were taken at the Vermont Yankee plant of 

the mechanical draft cooling towers in operation at 50 percent 

of power on Decemiber 27th.  

CHAIRM4AN JENSCH: We have some pictures in the 

Vermont case -

MR. ROISINAN: Those are even more shocking, Mr.  

Chairman.  

CHAIRMAN JENSCH: One looks like aurora borealis.  

MR. TROSTEN: I am not offering these in evidence, 

Mr. Ciairman.  

MR. BRIGGS: This reminds me of the weather in Keen( 

New Hampshire one day when I saw an airplane land. It seemed 

to have enough visibility for the airplane to land.  

MR. WOOD: That is not far from Keene, you know.  

MR. BRIGGS: Yes, I know. I thought the pilot 

was out of his mind.  

MR. ROISM.AN: There is a nice train up there now.  

CHAIRMAN JENSCH: Two-thirty in the morning, too.  

It may be a nice train, but it is a poor time to get off.  

Did you have some redirect? 

MR. MACBETH: Just a few questions.
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REDIRECT EXAMINATION 

BY MR. MACBET1:-, 

Q Dr. Aynsley, I draw your attention to the top of 

page 12 of your testimony where the text says the draft is 

typically between 0.1 to 0.01, and the draft should be drift 

obviously. Has any further information come to your attention 

that would lead you to make any change in your statement 

about drift losses from cooling towers since you prepared this 

testimony? 

A It certainly has. The orders of magnitude of drift 

loss that I quoted there as 1/10th and .01 percent are by 

and large one order-of magnitude too great ant! I xoni]d venture 

to say that drift is now typicalIly between .01 and .001 percent 

of the circulating water flow.  

This is based in large part upon measurements that 

have been made, reports that have been published during the 

course of the last 12 months, and new data that is becoming 

available. These tests have been performed as the result of 

concern about drift. Nobody really knew what it was 12 or 15 

or 18 months ago, what orders of magnitude it was.  

Measurements have in fact been made, and by and 

large they all typically lie within that region I quoted. This 

in fact agrees much more so with the figures quoted by Con 

Edison of .0025, I think mentioned in this testimony as well.  

MR. LYLE: Excuse me, Mvr. Chairman, may I have the

9011
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question read back on that? 

(The reporter read the record as requested.) 

MR. LYLE: Thank you.  

BY MR. 7CTBETTH 

Q Let me turn to the concluding section of your 

testimony on pages 24 to 26 where you discuss the time 

requirements for construction of alternative cooling devices.  

In cross-eamination you stated that it was not 

typical to have a nuclear plant operating adjacent to, the 

site at which a cooling tower was being built. Do you know 

of any reason why the fact that an atomic power plant was 

operating adjacent to the site on which a natural draft closed 

cycle cooling tower was being constructed would lead you to 

change your view that such construction could take place 

in the time scale set out on pages 24 through 26 of your 

testimony? 

A Only inasmuch as I think extensive excavation 

and possibly blasting work would have to be done to excavate 

for the foundation of the unit.  

Q And at the time this testimony was prepared, had 

you seen any plan from Consolidated Edison which indicated that 

they intended to construct a tower which would involve 

excavation work? 

A At the time I prepared this, I was under the 

impression that Con Edison was considering an alternative
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scheme for natural draft towers which would use two towers 

located some distance from the unit and I was under the 

impression this would not involve considerable excavation of 

rock.  

Q You have heard a description at various points 

this morning and also read from 111r. Newman's testimony of 

October 30th, which discusses excavation to some extent. What 

amount of additional, time would you estimate would be needed 

for the excavation work? 

I am seeking here simply a rough approximation.  

A I think it would certainly have to be ana 

approximation. I don't know, six months, nine months.  

Q Further this morning in cross-examination by Mr.  

Cohen you stated that it was not typical in. constructing a 

cooling tower1 closed cycle cooling system, to have a period 

of time for cut-over.  

How much time do you think would be necessary for 

the cut-over procedure and how would that alter the time 

schedule that you have set out on pages 24 to 26 of your 

testimony? 

A Once again I have never seen an explicit figure 

that refers to the time requirements for cut-over. Given the 

case that one has an operating unit, one has completely built 

an alternative cooling system, I can't help but feel, and this 

is my own personal opinion, that-.the time requirement of some
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seven months to actually tie that in -ith the existing unit or 

to tie into existing units, I can't help but feel that seven 

months is a more than adequate and generous time schedule.  

Q Would you think two months would be sufficient? 

A It could be. Con Edison possibly indicated that 

this morning, that two months might be. I don't really know.  

Q Would you say: it was more likely to be two months 

than seven months, closer to two months than seven months? 

A I feel that it could certainly be done in less than 

seven months. As I said, I feel seven months is a generous 

scale; I don't see why it shouldn't be two months. It is not 

beyond the realm of feasibility and possibility to consider 

a period of two' months.  

MR. MACBETH: That completes my redirect examinatior 

Mr. Chairman.  

CHAIPMAN JENSCH: .Is there any further examination 

from the applicant? 

MR. COHEN: Yes, Mr. Chairman.  

RECROSS EXAMINATION 

BY MR., COHEN: 

Q I would like to ask you just a few questions based 

on Mr. Macbeth's redirect. Just on one or two of them.  

Correct me if .I don't rephrase your answer or question 

c crrectly.  

This morning you said that it wasn't typical to
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have a nuclear power plant operating on the same site where 

you might be constructing cool.ing towers. And now in response 

to Mr. Macbeth' 's question you said that there may be a couple 

o f things that would have to be considered when having the 

nuclear plant operating there; for example, blasting and 

excavation.  

You are not excluding anything else by stating 

blasting and excavation, is that correct? 

A Oh, no, I know it takes, certainly what you say I 

would agree with. I can't remember whether those were my 

exact words. I would agree with what you say. I would 

certainly not exclude the possibilities of other subjects as 

well.  

I mentioned blasting and excavation because we 

discussed this this morning. But there could certainly be 

others, yes.  

Q And therefore having the plant operating for the 

various reasons, the ones you have explained and the ones 

which you might not have explained, could extend the 

construction schedule? 

A It is possible, yes. Offhand, I can't think of 

anything else. But -

Q But even those two items would.  

A Could.  

Q The second question that I have for you is based
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upon your answer to Mr. Macbeth's question concerning the 

cut-over period and how much time would be required for -that.  

I believe you said that seven months is more than 

adequate, a generous schedule. And that it is possible that it 

would be two months.  

Is that correct? 

A Yes.
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Q This morning I believe the Chairman asked-for some 

information concerning the cut-over of the cooling towers 

to the nuclear plant, to better define the exact items that 

had to be completed, Are you aware of all of the items 

which have to be completed in order to make this cut-over? 

A No, not inasmuch as I can give you a complete 

listing. I would suggest that I did say what I just said 

earlier was my own personal opinion, that seven months was a 

generous time scale and it could possibly be two months. But 

I think. given the case you have a completed nuclear plant 

that is operating, and a completed closed-loop cooling system, 

that the time requirements to integrate one with the other, 

join:- the two up completely, it should be significantly less 

than seven months.  

Q Upon what did you say you base that determination? 

A What else does it involve more than, say, joining 

up or changing the pipe work from going in one direction to 

going in the other? 

Q Do you know which pipes have to be connected up? 

A At your particular site, no, I don't.  

Q So that if you knew what had to be done for the cut

over at Indian Point 2, then you would be able to make a 

determination for sure whether it would be two months or 

seven months, or perhaps 10 months? 

A Are you trying to indicate -
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CHAIRMAN JENSCH: 10 months or 10 years? 

MR. COHEN: 10 months.  

THE WITNESS: Are you trying to indicate that 

there is more to do than change over the piping? 

BY MR. COHEN: 

Q Pardon? 

A Are you trying to indicate there is more to do 

than change over the pipe work? 

Q Yes. I believe the schedule sets forth there is 

more than just one pipe that has to be cut over.  

CHAIRhMAN JENSCH: Excuse me. Would you tell. us..

I think it would be helpful for all of us, -- how many pipes 

are there to be cut into this th:i.ng and how many pumps? Do 

you have a list there? Maybe this can come in rebuttal.  

Let's not take the time.  

MR. COHEN: Might I refer you to page 13 of Mr.  

Newman's testimony of October 30, 1972, which includes a list 

I am not positive that this includes every particular item 

that has to be done, but these are the main items, from what 

I understand.  

CHAIRMAN JENSCH: Thank you very much. We can check 

that.  

BY MR. COHEN: 

Q What I am trying to get at, Dr. Aynsley, and 

perhaps we can do away with some of these questions, is that
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you really don't know how long it is going to take to cut 

over between the cooling towers for Indian Point 2 and the 

nuclear plant, and that although you might look at this and 

say seven months appears to be very generous, you really 

have no basis for determining at Indian Point 2 whether in 

fact it is two months or seven months or nine months? 

A No. I said before it was my opinion. However, if 

you look at the list of items here, surely many of these can 

be completed before you even start to tie the units in.  

Completion of new booster pump structure, that could be 

completely finished prior to the tie-in. Service water by

passes. Is there any reason that couldn't be completed 

before you do the tie-in? 

Q Excuse me.  

A Item 3, service water bypass, surely that could be 

completed before.  

MR. MACBETH: When you say here, you are indicating 

page 13 of Mr. Newman's testimony.  

THE WITNESS: Right.  

BY MR. COHEN: 

Q. Page 12 and 13 where it says modifications to the 

intake structure and discharge channel must include -- and 

this list of-five things.  

MR. MACBETH: I just wanted to be clear that is 

Mr. Newman's testimony of October 30.
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MR. COHEN: Yes.  

MR. MACBETH: Thank. you.  

BY MR. COHEN: 

Q This item 3 which you said can be completed. prior 

to any tie-in, that is completion of service water bypass.  

Is that correct? That is what you say can be completed prior 

to tie-in? 

A I am asking if there is any reason why it could not 

be completed.  

Q In Mr. Newman's testimony he states that that is 

something that does have to be included during an outage time, 

and all of these items, in fact, he said have to be done at 

that time. That doesn't mean that every piece of construction 

on those items has to be completed, but in tying it in and 

finishing it off, that is included within the seven-month 

period. And what I am saying, and what I guess you are 

agreeing with me now is that it is only a personal opinion, 

not based on what has to be done at Indian Point 2, but again 

your general information from other plants that makes you 

state that seven months may be generous, and it is possible to 

complete it in two months.  

A Yes, I certainly stated it was an opinion before.  

Q You agree with my characterization? 

A It is my own personal opinion, yes. Oh, yes.  

MR. COHEN: Thank you.
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CHAIRMAN JENSCH: Are there any further questions? 

MR. MACBETH: No, sir.  

CHAIRMAN JENSCH: The problem I have, everybody 

talks about blasting and excavation. Can't an air hanmmer be 

used for this type of thing? Everybody is assuming an 

explosive. Maybe you can cover this in rebuttal. I don't 

suppose it would be good for earthquake resistance, it might 

be quite a shock.  

MR. TROSTEN: Mr. Chairman, we can cover this on 

redirect. The point is really a matter of cost. If you 

don't use blasting, if you use other methods, you get down to 

a much more costly way of excavating, if you start excavating 

by hand, whatever it is, it is a matter of cost.  

CHAIIRMAN JENSCH: I didn't know how far you planned 

to excavate. But the witness said there was a thought of 

the towers being in some other location. Maybe the bedrock 

situation is adequate, I don't know.  

MR. TROSTEN: You mean the towers at Indian Point? 

CHAIRMAN JENSCH: Yes, you may not have to go down 

to the same depth as for the nuclear containment structure, 

I don't know. But you assume a certain depth.  

MR. TROSTEN: Oh, yes, 70 feet, Mr. Chairman.  

CHAIRMAN JENSCH: Is that engineeringly necessary? 

If the rock is as hard as you say it is, it seems to me you 

could set it anywhere.
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MR. TROSTEN: Mr. Chairman, I think that the 

concept that is being presented here of going down 70 feet 

as opposed to 75 or 60 is a typical engineering judgment of 

trying to minimize costs and get the thing to the right place.  

In other words, the general answer to your question is that 

engineers have looked at this and tried to figure out how 

can we get this thing into this spot in such a way we get 

what we need to have there, and get it at low cost, and so 

forth.  

CHAIR1AN JENSCH: I expect that may be analyzed 

a little further. This other question, is it typical to put 

in a cooling tower in a nuclear power plant; this whole 

technology is so new, and the retrofitting possibility is 

sc unique, that I wonder if that is fair predicate for a 

question. I don't know of any plants in the country that 

have considered the addition of the cooling towers after 

the plant has been constructed.  

I wonder if it is a fair question to the witness, 

is it typical, because it has never happened before.  

MR. TROSTEN: That is right.  

MR. BRIGGS: There is a similar situation. Is 

it much more costly to build a nuclear plant on the site 

where an existing plant is operating than to build it off 

at some distance. Indian Point 1 was in operation when.

Indian Point 2 or 3 were being built. Dresden 1 was operating
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when Dresden 2 was being built.  

MR. TROSTEN: Yes, there certainly is a consideratio 

of safety and other matters associated with building a nuclear 

plant at a site where others are located. The reasons you 

usually choose these sites, as you know, Mr. Briggs, is 

because of the fact that there just aren't that many sites.  

CHAIRMAN JENSCH: Not much water, but a lot of 

fish.

Is there anything 

(No response.) 

CHAIRMAN JENSCH:

further of this witness? 

If not, thank you, Doctor. You

are excused.

CHAIRMAN JENSCH:

(Witness excused.) 

What time do you suggest we

recess to?

MR. TROSTEN: Mr. Chairman, could we reconvene 

here at 2:15, please? 

CHAIRMAN JENSCH: Any objection? 

MR. MACBETH: No.  

CHAIRMAN JENSCH: At this time we will recess to 

reconvene in this room at 2:15.  

(Whereupon, at 12:45 p.m., the hearing was recessed, 

to reconvene at 2:15 p.m., this same day.)

ni
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AFTERNOON SESSION

Goodyear.  

previously 

Whereupon,

(2:15 p.m.) 

CHAIRMAN JENSCH: Please come to order.  

The witness this afternoon, I believe, is Dr.  

Is that correct? 

MR. TROSTEN: Yes, sir.  

CHAIRMAN JENSCH: Dr. Goodyear, having been 

sworn, you need not be sworn again.

CHESTER P. GOODYEAR 

resumed the stand and, having been previously duly sworn, 

was examtined and testified further as follows: 

MR. COHEN: Mr. Chairman, at this time i would -.  

like to take a moment. In response to the Chairman's 

procedural question at transcript 7434, relating to the 

documents which were recently made available to the Board 

and the parties to review, I would like to state that the 

Applicant does not waive any of its objections relating to 

these documents. Applicant reserves all objections relating 

to the introduction of all of the parts of these documents 

as evidence in this proceeding.  

CHAIRMAN JENSCH: What documents were those? 

MR. COHEN: These are the documents relating to 

reactor vessel integrity, which the Applicant recently made 

available to the Board andthe parties.
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CHAIRMAN JENSCH: But there is not any offer yet 

in evidence.  

MR. COHEN: Right.  

CHAIRMAN JENSCH: When you do, we will be glad 

to hear from you. We will keep that in mind.  

MR, TROSTEN: This was pursuant to the Chairman's 

request.  

CHAIPJAN JENSCH: Yes, I understand. If you 

are ready to proceed, Applicant's counsel, will you proceed? 

MR. TROSTEN: Thank you.  

FURTHER CROSS-EXAMINATION 

BY MR. TROSTEN: 

Q Dr. Goodyear, I would like to discuss with you 

first a matter that was of considerable interest to the 

Board and the parties at the end of last week and the 

beginning of this week. It concerns the contribution of the 

Hudson River to the Chesapeake Bay population to the mid

Atlantic population.  

I am going to read to you an excerpt from the 

transcript which appears on page 8451, the transcript of 

January 12. This is Witness Clark testifying. What he said 

was this -

CHAIRMAN JENSCH: Excuse me, I wonder if the Staff 

has its transcripts? I have one, and I will give it to the 

witness so he may follow it as you read it. I think it would
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be more helpful.  

BY MR. TROSTEN: 

Q At this point I was questioning Mr. Clark concerning 

the contribution of the Hudson River to the mid-Atlantic 

population and he said the following, beginning line 4: 

"The best way to answer this is to try to combine 

some of the Staff's thinking about this with mine. If we 

could accept that around, say, 80 percent of the striped bass 

in this general. area are derived from the Hudson, then you 

can take 80 percent of that 75.4 million. Maybe x<e could use that aE 

a hypothetical example." 

Then on line 16, I asked M_-. Clark for clarifica

tion. "So we will accept for the moment that you consider 

that the Staff believes that 80 percent of the $75.4 million 

is supported by the Hudson. We will inquire into that later.  

"Answer: Yes." 

Then on page 8452, Mr. Clark, referring again to 

the transcript for the December hearing, I believe, or perhaps 

to the Final Environmental Statement, said this: "This 

is in the transcript from the December discussions that we 

had, as I remember it. There were two figures that Dr.  

Goodyear discussed; one was with some correction involving 

the formulation of his approach, which he said if you did it 

that way, it would come out to about 78 prcent, if you did it 

another way, it would come out to over 90 percent. I was
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just takin the conservative side. I think he said 78, 

rounding it off to 80. But we could do it at 78 percent 

as easily and it still comes out about 7.6 million fish, 

times 78 percent, comes to 5.9 million. That would be a 

number we could talk about." 

As a matter of interest, in press accounts, you 

have been quoted -- in fact, the Atomic Energy Commission 

Staff has been quoted as having produced a study which shows 

that 80 percent of the eastern seaboard striped bass popula

tion spawns in the Hudson River. I will show you a copy of 

a newspaper account which is one of many that says this.  

MR. MACBETH: Could we all take a look at it? 

iR. * TROsiBhu: Yes. This is an excerpt from the 

Sunday Record, dated January 7, 1973.  

MR. MACBETH: Where is the Sunday Record published? 

CHAIRMAN JENSCH: I think if we stick to the 

transcript we will have enough problems, rather than pick 

up excerpts from a newspaper. I think it complicates the 

situation.  

MR. MACBETH: I would rather agree with that.  

Could we just ignore the Sunday Record? 

MR. TROSTEN: I am perfectly prepared to go on.  

CHAIRMAN JENSCH: I think for the sake of the 

record, that is better.  

MR. LYLE: Mr. Chairman, I would point out it

ar4
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says a study prepared for the Atomic Energy Commission.  

CM!AIRMKAN JENSCH: Not by Dr. Goodyear? 

MR. MACBETH: Nobody puts any confidence in news

paper accounts nowaways. As long as it is going to be ignored, 

let's ignore it.  

MR. TROSTEN: As a matter of fact, had not Staff 

counsel eked me to see a copy of it, I would have gone on 

from there, Mr. Macbeth, 

BY MR. TROSTEN: 

Q Now getting back to the point of what I was asking 

you, Dr. Goodyear; first, is it your position, Dr. Goodyear, 

that the Hudson River -- let me go back a step.  

In trying to ascertain the reference that perhaps 

Mr. Clark had in mind when he said what he did in the portions 

of the transcript I just read off to you, I went back to look 

at the Final Environmental Statement prepared by the Regulatory 

Staff, arid I could only find one reference that conceivably 

could have been the basis for Mr. Clark's recollection. It 

appears on page Roman 12-35. When I say conceivably, I mean 

conceivably in my view, of course.  

There you were referring to a tagging study by 

Mr. Alprin -- this is the first full paragraph -- and you 

say, "This conclusion agrees with that of Alprin and is 

necessitated by the fact that 80 percent (equals four fish) 

of the spawning fishes recaptured in the Hudson." That does

ar5
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have the 80 percent, and that is the only place I 

could find this. I more pointedly went back to your testimony 

of December 14, transcript page 6757, and I would like to 

read this back to you to recall this for all our recollections.  

C HAIRMAN JENSCH: If we don't have those pages, 

I wonder if you could lay it in front of him as you read it 

for the record, so'he can follow you.  

MR. TROSTEN: Yes, sir. Here it is. It is the 

transcript for December 6.  

Would you turn to page 6757, please. Reading from 

line 24, or line 21: 

"Chairman Jensch: You have been given two questions 

both of which you said it was possible. Can you indicate 

the probability in any way? 

"Witness Goodyear: It is highly probable that a 

portion of the landings come from the Chesapeake. However, 

it does not appear probable that the greatest bulk comes 

from the Chesapeake, because of certain data which have been 

accumulated over the last 25 years, concerning migrations 

of the Chesapeake striped bass. So it is a relative magnitude.  

I would submit that something like 20 percent, and that be may 

high, about 20 percent of the Atlantic population comes from 

the Chesapeake." 

Now, would you please, for the sake of clarifying 

the record and making sure that we all understand what your
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position is, would you tell me whether it is your opinion 

that 80 percent of the striped bass forming the mid-Atlantic 

population, as you have defined it in your testimony, is 

spawned in the Hudson River? Just so you will have my 

question completely in mind, by mid-Atlantic, I understand 

you to mean, as you testified in the hearing, I believe on 

page 6723 or 24, the mid-Atlantic as defined in the commercial 

fisheries statistics, which means Delaware, New York, and 

New Jersey. That is my understanding of what you mean by mid

Atlantic. Is that correct, as a preliminary question? 

A That is the data, yes. The mid-Atlantic region, 

of course, is greater than that. But the data which has 

been summarized by the -- what is it now, I forget -

Q National Marine Fisheries Service, I believe.  

A Yes, that data is summarized for all of those 

three states as the mid-Atlantic.  

Q I recognize that. But that is what you mean by 

mid-Atlantic in your testimony about mid-Atlantic and contribu

tion to the mid-Atlantic and so forth? Is that correct? 

A Well, the data that was analyzed was that data.  

There is a strong likelihood that there are other regions, 

such as Connecticut, which receive substantial portions 

of the spawn from the Hudson. However, they are not included 

in the data base. So that the commercial landings are just 

for New York, New Jersey and Delaware.
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I might point out that the Delaware region itself 

comprises only a very small percentage of the total catch for 

the region. So it is primarily just New York and New Jersey.  

Q Before we get to the basic question, because this 

definition matter is terribly important, I think, when you 

say Delaware, do you mean Delaware including the catches in 

the bays and estuaries thereof? 

A The commercial catches, yes.  

Q When you say New Jersey and New York, do you mean 

the bays and estuaries of New Jersey and New York, and does 

that include Long Island Sound? 

A I am not certain how much of the catch comes from 

Long Island Sound. But it would inciuae any of the -- what 

it really is, is any of the fish that are sold in, New York 

markets.  

Q Right. In other words, doesn't it mean that really 

these statistics have to do with fish that are brought to 

ports in these three states? 

A Right.  

Q Isn't that what that really means? 

A Right.  

Q For example, if there were fish -- it doesn't really 

say where they were caught so much, but just they were brought 

into ports in the states of New York, New Jersey and Delaware? 

A Yes.
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Q All right. I believe we have clearly in mind 

now, I think., the frame of reference of what mid-Atlantic 

is.  

Now getting back to the basic question, is it your 

opinion that 80 percent of the striped bass that are taken 

by commercial fishermen and landed in these ports in these 

three states are spawned in the Hudson River? 

CIAIRM AN JENSCH: Are you excluding sports 

fishing? 

MR. TROSTEN: Yes, this is commercial fishing.  

Thank you, Mr. Chairman.  

THE WITNESS: The answer is yes. The only point 

being that the Delaware catch may be spawned in some of thu

rivers in Delaware. But again they are numerically a small.  

part of the summarized landings. The Delaware region, in 

fact, would probably be excluded from the area of primary 

influence of the Hudson, Delaware Bay area. But because of 

its small catches, it doesn't influence the 80 percent number 

very much. The 80 percent really derives from the fact that 

there is not any other source of stock which can be shown -

well, there is not any other source of stock which can 

contribute that amount of fish. Some of the northern rivers 

up in Connecticut from time to time do have some spawning, 

and some of the ones in New Jersey do also. But the last 

major river is that one, the Hudson River, and the correlations

ar9
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everything points to the Hudson as being the stock. The 

Chesapeake and the Delaware itself can be eliminated as the 

major contributing spawning grounds. The Hudson -- it is 

the method of analysis.  

You cannot -- you can only really reject hypothesis, 

you can't accept -them as valid from the statistical standpoint.  

You have to try to test them and you retain the hypothesis 

as long as, well, you can':t reject it, and there is no 

evidence I have been able to accumulate which would allow 

one to reject the Hudson as the primary supply.  

Furthermore, the evidence is very convincing in 

the other direction. So I would, my estimate of the actual 

contribution to that area would be probably more than 90 

percent from New Jersey and New York and Connecticut. But the 

80 percent figure is well within possibility.

I I
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BY DIR. TROSTEN: 

Q Now again I want to make sure I have this clearly 

in mind. This is the area (indicating on map) that has the 

Delaware Bay in it, the Hudson River, these smaller Connecticu 

rivers up here, and perhaps some smaller New Jersey, South 

New Jersey shore rivers. And it is your opinion that with 

respect to the fish that are landed by commercial fishermen 

in these three states, Delaware, New Jersey, and New York, 

that 80 percent is-spawned from the Hudson River? Spawned 

in the Hudson River? 

A About that range.  

Q Right. Now on page 6758 when we hit upon this on 

December 6, I asked you a question and it appears on line 21, 

starting line 21. Do you see that? 

A Yes.  

Q I said, "Let me try again. Of the data presented 

in Figures 5-12 through 5-15, are not the data you were relyin 

upon in drawing your conclusion that it is improbable that a 

very large percentage of the Mid Atlantic landings originate 

in the Chesapeake Bay?" In order to get the import of what 

I am saying, you have to go back to the top of page 6758 and 

'59. "Witness Goodyear: This is true." Question:' "Is it 

indeed the tagging studies that have been performed in the 

Chesapeake Bay that lead you to conclude that it is improbable 

that a large percentage of the Mid Atlantic landings originate
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from the Chesapeake Bay?" "Witness Goodyfear: Yes." 

Now let me ask. you this question: I understood 

you to be saying in the language I just quoted to you, that 

you were not relying upon the regression analyses that are 

contained in Figures 5-12 through 5-15 in drawing your conclu

sion as to the contribution of the Hudson River to the Mid 

Atlantic commercial landings, that you were instead relying 

upon the tagging studies in the Chesapeake Bay. Is that 

correct? 

A Information derived from tagging studies, that is 

correct.  

Q And to the extent that someone were to think that 

you were relying upon the regression analysis contained in 

Figures 5-12 through 5-1.5 as being the basis of your opinion, 

they would be clearly in error. Is that correct? 

A Well, they support the opinion. They are not -

the Chesapeake -- yes, in reference to the contribution from 

the Chesapeake, they would have no bearing.  

Q With reference to the contribution from the Hudson, 

would they have a bearing? The question we were addressing 

is whether 80 percent of the Mid Atlantic catch comes from 

the Hudson. We weren't at the moment how much comes from 

the Chesapeake Bay. So my question is, I understood you to 

say -- if I am wrong, please correct me -- that in drawing 

your conclusion with regard to the contribution of the Hudson
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to the Mid Atlantic commercial fishery, you were relying on 

the tagging studies taken in the Chesapeake Bay. But if 

that understanding is not -- and that you were not relying 

on the regression analyses contained in Figures5-12 through 

5-15, Was that understanding correct? 

MR. MACBETH: Could I get something clear here in 

the part of the transcript you have been reading from? Wasn't 

the question you were propounding what proportion come from 

the Chesapeake, rather than what proportion come from the 

Hudson? 

MR. TROSTEN: Exactly.  

MR. MACBETH: So you are saying now the question 

is the Hudson, not the Chesapeake. But at that time the 

question was the Chesapeake, not the Hudson.  

MR. TROSTEN: I would have to ask Dr. Goodyear 

what he meant, Mr. Macbeth. I don't know what he had in mind.  

That is the purpose of the question.  

THE WITNESS: Well, I am a little confused now 

at what -- let me try to clear it up.  

BY MR. TROSTEN: 

Q Yes, please.  

A The Chesapeake Bay has for a long time been believe 

to be the primary source of the Atlantic Coastal stock. But 

the evidence to show it is really non-existent. One can 

compute from the data that is available a probable number of
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fish which leave the Chesapeake and that number is not 

sufficient to make up the Atlantic, to supply the Atlantic 

catches. That is a point which there does not seem to be any 

rationalization about. There is no way to accommodate the 

catch in the Atlantic from the Chesapeake fish. Many investi

gators have commented on that point, but there has never been 

an explanation for it that has been presented. The Delaware, 

for many years, has been a very -- there has not been much 

reproduction in the Delaware because of the pollution around 

the salt intruded zone, which is the nursery area.  

The d.o. goes to zero every year, or almost zero.  

The fish simply can't survive in the major nursery areas.  

The landing data for the Delaware Bay area show that fairly 

clearly. The Hudson River, on the other hand, shows some 

very interesting relationships with the Mid Atlantic fishery.  

Tagging studies within the Hudson show a distribution of 

fish which leave there, the Hudson River itself, which 

approximate the distribution of the Mid Atlantic fishery.  

Fish tagged along it, particularly in Long Island Sound, 

and along the outer shore of Long Island, as well as around 

the mouth of the river itself, and down in Jersey, these fish 

tend to show up in the Hudson during spawning season; well, 

they show up there in great numbers from a wintering standpoin 

spawning season.  

That in itself doesn't prove much of anything, beca uSe
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you really can't infer the origin of the fish from the 

place they are caught in the winter. But there doesn't 

seem to be any great movements back to the Chesapeake from 

those areas. Small numbers do move back and forth from the 

Chesapeake, but even the original of those fish can't be 

inferred from the tagging data. The Hudson produces, it has 

produced for a long, long time substantial annual numbers of 

young striped bass. There are no other rivers north of the 

area which consistently contribute to the Atlantic fishery.  

There is a couple of other points. The- fish -

Merriman started the idea about the original of the At-antic 

fishery from the Chesapeake. Prom +-he 1934 year c1c.)r; which 

showed up on the coast of Connecticut, in Rhode Island, and 

along the New York coast, they showed up there in .936.  

The fish were two years old. Now one thing which comes from 

the Chesapeake, which is very clear, is that fish in that 

age group are simply not migrating out of the bay. They 

turned up as two year olds all along the coast and every stu 

since that time has shown them as two year olds, both on the 

Connecticut coast and on the shore, the outer shore of 

Lond Island.  

Q May I interrupt you for a minute? 

CHAIPMAN JENSCI: Before you do that, I wonder if 

it is possible for you to use the microphone. We are having 

a little difficulty hearing you.

dy
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THE WITNESS: I don't think it will reach. I 

will try talking up.  

BY MR. TROSTEN: 

Q I want to be sure I am clear about this. Did you 

say that these fish are, from Chesapeake Bay are showing up 

on the coast as two year olds? Would you go back and restate 

what you said a moment ago about the two year olds? 

A The two year old fish do not show up -- well, let 

me rephrase that. The two year old fish do not migrate out 

of the bay from tagging studies. Virtually none of them 

have ever been recaptured out of the bay as two year olds.  

But the greatest recruitment to the Atlantic fishery, not to 

the fishery, per se, but the greatest recruitment to the 

stock along the Atlantic coast is of two year old fish.  

This has been shown in Merriman's study, that showed it the 

first time, Alprin's study, and the Shaffer study, both 

showed it on the outer coast of Long Island.  

And most of the fish that were tagged in the study 

that Clark reported on in 1968, most of those fish that were 

tagged were - or a great proportion of them were two year 

olds judging from the size. The fish that Raney recently 

reported on were mostly two year olds that were tagged.  

Thus it would appear that most: of the fish. that turn up in 

the Atlantic fishery turn up first as two year olds, and 

tagging studies show that none of them are migrating out of
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the Chesapeake Bay. The Delaware then has been excluded from 

the fact that there is rio consistent- produc tion of any great 

size in the Delaware in the last fairly substantial number 

of years. The Hudson produces annually fairly substantial 

numbers of fish, not knowing -- it is riot known exactly how 

many, but none of the others up the coast do produce annual 

broods, if you will, there is not any consistent reproduction 

of year classes farther north from the Hudson.  

Furthermore, the regression analysis that you 

pointed out earlier doesn't reject the hypothesis at all, 

In fact, considering the type of data that is gathered, and 

the relationships that are involved. in obtaining or in running 

a regression analysis of that sort, the fact that there is 

any correlation at all is fairly remarkable. The fact that 

there is a six-year lag, or a six-year cycle, with a five

year lag from production or from abundance in. the Hudson to 

the catch and landing is fairly convincing, really, because 

of the fact that it is about a five-year lag from the time 

the fish become -- to the time when the fish contribute 

their greatest contribution to the Mid Atlantic fishery.  

Those are the reasons that the Hudson, from my point of view, 

those are the reasons one would have to accept the Hudson 

now at least as the major contributing source for the Mid 

Atlantic fishery.  

Q Let me see if I understand this correctly. It
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sounds to me from what you have said that the basic principal 

factor on which you rely are the tagging studies in the 

Chesapeake Bay, which show a very small percentage of the fish 

tagged, these fish being under four years old, leaving the 

Chesapeake Bay. And this is the bedrock, if you will, of 

your hypothesis. Is that correct? 

A Mostly the two years olds.  

Q Yes.  

A Yes.  

Q This is really the foundation of your opinion.  

A It is the foundation for the opinion that the 

Chesapeake doeq not supply the greatest proportion.  

Q Then, having established that as a basic point of 

reference, you then look to where else these fish could be 

coming from, and you postulate the Hudson as a source, because 

it is known that there is consistent spawning in the Hudson, 

and there is reason to lead you to believe that the Delaware 

and other rivers that could possibly supply this, are not majo 

contributors? 

A Yes.  

Q Then having reached that conclusion, you then per

formed a regression analysis of the relationship between the 

Hudson River catches and the Mid Atlantic catches five years 

later. And the regression analysis did not cause you to rejec 

the hypothesis that the Hudson was the spawning ground. Is
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that correct? 

A This is true.  

Q Now, am I correct, Dr. Goodyear, that in your view 

the Chesapeake Bay fish migrate after their fourth year  

going to read to you from transcript page 6775, I am looking 

for it now. I have it here. I believe you have it in front 

of you. On page 6775, beginning at line 2 I asked the 

following question: "Let me ask it this way. When does the 

striped bass leave the Chesapeake Bay and start to perform 

its migrations? Do you know that? Witness Goodyear: Generally 

after their fourth year." 

Do you agree with that? 

A Yes .  

Q Would you agree, then, that if a person were to 

assert that striped bass begin their migrations in their 

third year, when they are age two, that they would be in error, 

in your view? 

CHAIRMAN JENSCH: Do you want to show the deriva

tion of this characterization of the third year to Dr.  

Goodyear? Mr. Clark drew a diagram of from one to two, and 

two to three, so when he talked about the third year, that is 

the end of the second annual -

MR. TROSTEN: Thank you, Mr. Chairman. Let me 

show Dr. Goodyear Mr. Clark's characterization of this 

and see if he agrees with it. It appears on page 8758. On page
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8758 1 asked Mr. Clark -

THE WITNESS: Excuse me. I don't have a copy of 

that, 

BY MR. TROSTEN: 

Q Let me stand with you, if I may. Beginning on 

line i, I said to Mr. Clark, "Well, you have explained your 

methodology here; it is in the record, so I can study that 

later on. What references are you relying on for your state

ment a few moments ago that the striped bass migrate out of 

the Chesapeake Bay in their third year, at age two?" Answer: 

"That is a more or less generally accepted belief about the 

CHAIRMAN JENSCH: Would you go back to 8756. I thi 

there is more discussion on line 8.  

MR. TROSTEN: Yes.  

BY MR. TROSTEN: 

Q On line 8 -- shall I read the entire answer? 

CHAIRMAN JENSCH: I don't know if that is necessary 

but perhaps you should give it to the witness so he gets 

the context of some of the questions. I think the ordinary 

understanding of -the term was limited somewhat by the way 

Mr. Clark used it by saying they were three year olds, or 

in the third year or something.  

MR. TROSTEN: Where are you reading from, Mr.

Chairman?
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CHAIIRMAN JENSCH . I think it starts at line 8, 8756, 

talking about the different age groups.  

MR. TROSTEN: I don't see any reference to it there, 

Mr. Chairman. I know there is one other place he mentioned 

it, if I can find it. Well, on the bottom of page 8758, I 

said, "Excuse me, Mr. Clark, that wasn't the question. Dr.  

Lawler's question was, 'What reference do you rely on for your 

statement that striped bass migrate out of the Chesapeake 

Bay in their third year, that is at age two?'"Witness;: "Yes." 

And then he read -

CHAIRNN JENSCH: There must be something preceding 

because he spent a little timc explai:i~g how he used this 

term, in their third year, but at age two.  

MR. TROSTEN: Yes, here is something.  

MR. LYLE: Mr. Chairman, rather than we have some

thing here, we have something there, I don't know that Dr.  

Goodyear is familiar with these passages at all.  

CHAIRMAN JENSCH: Let's find the one that is more 

exact.  

MR. MACBETH: What about 8751? i think that is a 

good passage.  

MR. TROSTEN: Let's look at that. I am not familia 

with what the Chairman is referring to.  

MR. MACBETH: The real problem is there is quite 

a long discussion back and forth. It seems to me it would be
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fair to give the witness the whole 10 or 15 pages and let him 

read it through, so he gets the full context of this. We 

do have Dr. Goodyear's statement and if we-want to double

check Mr. Clark, it seems only fair to give him the whole 

statement.  

MR. TROSTEN: I don't want to get into a discussion 

of what Mr. Clark meant, Mr. Macbeth, you know how treacherous 

this can get. I simply wanted to ask -

CHAIRMAN JENSCH: 8750, it is in their third year 

of life they begin migration. There are a number of reference 

to this. The third year of life,meaning age two.  

MR. TROSTEN: There is one, "It is in their third 

year of life they begin migrations normally." 

CHAIIkI4AN JENSCH: I think the witness should read 

some of that there.  

MR. LYLE: Excuse me. Are we going to have other 

instances of this where you will be quoting different passages 

Perhaps the witness can look at them during the break.  

MR. TROSTEN: I think there may be one more, Mr.  

Lyle. This is just sort of preliminary, really. There may be 

one more of these things. The reason why I am doing this, Mr.  

Lyle, is because I think it is important that we concentrate 

on the specific reference so we not try to remember what 

witnesses said, that sort of thing.  

MR. LYLE: I agree it is important to --
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CHAIR1AN JENSCH: I think if we would just be 

quiet for a few minutes and let the witness read -

THE WITNESS: What was the question? 

BY MR. TROSTEN: 

Q My question was, do you disagree, if I can recall 

the question -- it was, do you disagree that Chesapeake 

Bay fish migrate out of the Chesapeake Bay in their third 

year, that is at age 2? 

I am a little confused, frankly, by the discussion 

as to what it means, you know, the third year versus age 2.  

Would you mind explaining that? I think that would be helpful 

CHAIRMAN JENSCH: Does he use the same term, or 

are you asking him about Mr. Clark's language? 

BY MR. TROSTEN: 

Q Do you.generally use that terminology, Dr.  

Goodyear? 

A The third year? 

Q In the third year, versus some other -- would you 

tend to use the phrase like "in the third year at age two"? 

Do you know what that means? 

A Yes.  

Q Would you explain that? 

A It is the third year of life. The first year of 

life occurs between the time they spawn and the time they 

reach one year of age.
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Q That is the first year of life? 

A That is the first year. The second year is from 

one to two. The third year is from two to three.  

Q The third year is from age two to three? 

A Yes. The fish would be two year old fish then.  

Q So, in other words, as you understand a characteriza

tion of a fish migrating in their third year, at age two, 

this would mean in their third year, when the fish was between 

two and three years old. Is that what that means to you? 

A Yes.  

Q Now with that characterization in mind, do you dis

agree, in light of your previously stated opinion, that 

Chesapeake Day striped bass migrate out of the Chesapeake Day 

in their third year at age two? 

A Would I disagree? 

Q Do you disagree? 

A That the Chesapeake fish migrate out as two year 

olds? 

Q In their third year, that is at age two, as you 

just explained it? 

A Certainly the vast bulk of them do not. I might 

point out here that the migratory, the two year old fish 

do migrate, but it seems fairly obvious that the two year 

old fish in the Chesapeake don't migrate. In actual fact the 

two year old fish, as they become two years old, in the
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Chesapeake, move from the rivers themselves out to the mouths 

of the rivers,. If you make a comparison between the 

Chesapeake system and the Hudson River, you will find that 

around the mouth of the river is the Atlantic Ocean, as 

compared to a fairly large bay. So that the fact that the 

two year old fish don't migrate out of the Chesapeake Bay, 

but are migratory around New York waters, is not inconsistent.  

Q Yes.  

MR. BRIGGS: Could I get something clear here? 

As I rememberMr. Clark said the fish in the third year 

begin to migrate and in drawing a diagram on the board, he 

drew v;riou.s prnportions and it was my understanding that only 

a small percentage of the fish in their third year migrate.  

You say that essentially none migrate out of the Chesapeake 

Bay in their .third year. Is that right? 

THE WITNESS: Right. The only data which I have 

seen of two year old fish that were tagged and then recaptured 

outside of the bag, the author, I am not sure exactly which 

study it was in, but the author made a point that it was likel 

that the fish migrate out -- there was a six months lag 

between the time the fish was tagged and the time it was 

recaptured -- and the authors of the paper believed that that 

fish had migrated at the beginning of its fourth year, as a 

three year old, which I really haven't seen any data which 

clearly showed two year old fish migrating out of the bay as
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two year old fish. By the time they reach five, a very sub

stantial percentage of those tagges migrate out of the bay.  

MR. BRIGGS: Yes, Mr. Clark indicated that the 

percentage increased with increasing age, about four or five 

years old a large percent of them migrated.  

BY MR. TROSTEN: 

Q Just to terminate this inquiry here, when Mr.  

Clark said on page 8758, with regard to his belief that 

striped bass migrate out of the Chesapeakr Bay in their 

third year, at age two, that this is a more or less generally

accepted believe about fish, you would disagree with that, 

is that correct? 

MR. MACBETH: I object to the question, because I 

think the original question Mr. Trosten put to Mr. Clark was 

that fish begin to migrate at age two. That is the difference 

from saying that large numbers migrate at age two. If I can 

see the transcript, I think it will show it was Mr. Clark's vil 

that two percent of those fish migrated at that age.  

MR. TROSTEN: Would you look at the transcript 

(handed to counsel.) , 

CHAIRMAN JENSCH: My recollection is this came up 

several times in the course of the discussion with Mr. Clark, 

and I don't know if you will be able to find a ready reference 

It seemed to me toward the end of the day yesterday we picked 

up this theme with Mr. Briggs, that at the younger age there 
I
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was a lesser percentage that migrated. What that is in 

numbers, I don't know. But as the fish grew older, there 

was a greater percentage of those, but the number was very 

small, because most of the fish had been caught in the Hudson 

River, I mean in the Chesapeake Bay, before they reached 

the ages of four and five.  

Now I think all of those factors have to be borne 

in mind by the witness, if you are asking him to -test his 

judgment against some of the evidence that is in the record.  

And I think. there are so many places that this was going 

over -

MR. TROSTEN: Mr. Chairman, I am asking the witness 

to consider only a very narrow aspect of the whole discussion.  

CHAIRMAN JENSCH: I know, but it is in the context 

of all of this that has been considered and I think it makes 

it somewhat difficult to get the precise problem considered 

with Mr. Clark, which you are asking this witness to consider 

again.  

MR. TROSTEN: I am not asking the witness to pit 

his judgment against Mr. Clark's.  

CHAIRIAN JENSCH: I thought you were asking if ther 

was an error or some disagreement with what he stated.  

MR. TROSTEN: I am merely asking him to tell me 

whether he agrees with a limited specific point.  

MR. MACBETH: At the top of page 8750 of the
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transcript, Mr. Trosten said, "And isn't it generally held 

that the young striped bass don't begin to migrate out of the 

general zone of their development until after age four? 

Answer: No." Then there was more colloquy. And we find 

another question at the bottom of 8751, continuing to the top 

of 8752, in which I believe Mr. Clark is referring to fish 

at the age of two, in their third year of life, where Mr.  

Clark says at line 3, "Ninety-eight percent of them stay 

right there; only two percent go out." Then there was further 

colloquy, and I think it was in that context that Mr. Clark 

then answered the question that Mr. Trosten extracted from 

R758 of the transcript. T think that should be in front of 

the witness when this question is put to him as a testing 

of Mr. Clark's opinion.  

MR. TROSTEN: Mr. Macbeth, I am sorry we have to 

go wandering through this transcript to find all of the 

discussion. I am not trying to get Dr. Goodyear to tell me 

whether he agrees or disagrees with everything Mr. Clark said.  

MR. MACBETH: No, but you characterized Mr. Clark's 

opinion and then asked Dr. Goodyear if he agreed with it. I 

think it is extremely important in that circumstances to have 

Mr. Clark's opinion put in context and put accurately. That 

is all I am seeking to do. I object to the question as a 

characterization of Mr. Clark's testimony as it was put.  

MR. TROSTEN: Mr. Chairman, I have read from the
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transcript. I am not inquiring as to what Mr. Clark had in 

mind, what he was thinking about, various things he might 

have been considering when he answered the question. I read 

from the transcript and have asked Dr. Goodyear for his 

opinion with regard to a particular statement in the transcrip 

not the whole train of Mr. Clark's thoughts and all of these 

other things.  

MR. MACBETH: I object to the question unless Dr.  

Goodyear is given the opportunity to read that passage of 

the transcript, five or ten pages there, so he can see this 

citation to the transcript in context. Otherwise, I don't 

think that we are going to get an accurate answer as to 

whether Dr. Goodyear's opinion agrees or disagrees with that 

of Mr. Clark.  

MR. TROSTEN: Mr. Macbeth, the last thing I want 

to do is hurry Dr. Goodyear into a quick answer without his 

having an opportunity to consider the problem carefully.  

If Dr. Goodyear would like to read the transcript and then 

come back to my specific question, that would be fine with me.  

CHAIRMAN JENSCH: The objection is sustained 

until the witness has read the transcript and then we will 

ask the reporter to reread the question. If the witness is 

going to reread all of those pages which you feel has any 

background on this question, because I think, as Applicant's 

counsel says, it is a very precise question, but it is a very
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pointed one -that rests on quite a background -- and 

Applicant's counsel says he has no objection to him reading 

the transcript, so let's do it now.  

MR. TROSTEN: Do you wish to do it now or should 

we do it at a break? 

CHAIPAN JENSCH: Let's do it now.  

THE WITNESS: Which passage was the question 

directed to? 

MR. TROSTEN: It was a long discussion, but bear 

in mind i simply want you to focus on -

CHAIPMAN JENSCH: Let's ask the reporter if she can 

find the question.  

(The reporter read the record as requested.) 

BY MR. TROSTEN: 

Q Now, Dr. Goodyear, I will give you the transcript 

and if you wish to do this now, Mr. Chairman, Dr. Goodyear 

can review the transcript.  

A I have the transcript.  

To answer your question -

Q Do you have the question clearly in mind now? 

A Your question was, do I disagree with the statement 

that the striped bass migrate out of Chesapeake Bay in their 

third year? 

Q At age 2.  

A At age 2. Some of them probably do. It would be
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a very small percentage. I can't disagree with it at all, 

But again the striped bass migrate out of Chesapeake Bay 

in their third year is not exactly accurate, because most of 

them do not migrate out in their third year.  

Q Would you say by a very small percentage, you mean 

one or two percent? 

A Something less than one percent.  

Q Thank you. That is precisely the clarity I was 

seeking. Now let me ask you this question: You mentioned, 

I believe, in your testimony a few moments ago, that the 

tagging studies for Hudson River fish show a distribution simi 

lar to the Lid Atlantic fish. Do you recall savinq sooe.hicJ) 

like that? 

A Yes.  

Q Would you tell me what you meant? Would you 

explain that to me? What tagging studies did you have in 

mind and what was the distribution you were referring to? 

A The distribution is -- well, the tagging studies 

are the studies that were recorded, actually it is a fairly 

small sample, but it is a study that was reported in the 1969 

symposium, Hudson River Symposium.  

Q Was this the study reported on the Clark and 

Smith paper? 

A Yes.  

Q The particular tagging study that was reported on



9055

22mil 1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

* 13 

14 

15 

16 

17 

18 

19 

20 

21 

* 22 

23 

24 
Ace -,Federal Reporters, 111c.  

25

there, are you referring to the tagging that was reported on 

in Figure 1 of the Hudson River Ecology, or are you talking 

about Figure 2 of the Hudson River Ecology Study which 

appears on page 307, 1 think? Let me check

A Figure 2.  

Q Figure 2.  

A These are fish tagged in the river.  

Q Right. So it is Figure 2 that you consider show 

a distribution similar to the Mid Atlantic fish? 

A Yes.  

Q All right. Thank you.  

And in the Hudson River Ecology Study it Sayz a 

total of 580 fish were tagged, taken in nine tows, and of thes 

319 were tagged and released. It says -- I am reading from 

page 308 of Hudson River Ecology, "Tagged fish were later recap

tured mostly around Long Island and the Connecticut shore, 

but two were recaptured from Massachusetts." That is the 

study, is that correct? 

A Yes.  

Q Now you mentioned a moment ago that the greatest 

proportion of tagging is of young fish, two year old fish, 

and perhaps younger fish. Is that correct? 

A In the Chesapeake.  

Q Yes. And you mentioned the Raney paper. You were 

referring to the 1972 Raney paper that appears as his October
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30 testimrony? 

A NO, his 1954 paper is the one I had particular 

reference to.  

Q I see. You were not referring to Raney's latest 

studies on the subject? 

A NO, but I have reviewed those. I don't find any

thing inconsistent in them.  

Q The studies contained in his October 30, 1972, 

paper? 

A Right.
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Q Thank you.  

Now with regard to the regression analysis that 

appears in Figures 5-12 through 5-15 of the Final Environmental 

Statement, you mention that this regression analysis does not 

disprove the hypothesis that the Hudson River supplies 80

percent of the mid-Atlantic commercial fishery. It doesn't 

prive it, in your opinion, it simply doesn't disprove it. Is 

that what you said? 

A This is true, yes.  

Q All right. I have another question that I want 

to ask you about the subject of the mid-Atlantic fishery and 

its relationship to the Hudson River spawning. I want to 

ask you what you mean by the sentence that appears on page 

5-56 of the Final Environmental Statement where you say, "The 

Staff" -- this is the first sentence of the second paragraph -

"The Staff analysis indicates that the predatory influence 

of the fishery controls the striped bass population." 

Let me tell you the basic purpose of my question.  

I think you will agree that the question of whether the 

fishery is indeed controlling the population is an extremely 

important question. If the fishery is not controlling the 

population, then there would be a very strong suggestion 

that compensatory factors would be operative. If the fishery 

is controlling the population, as I understand your opinion, 

Dr. Goodyear, it would tend to suggest that compensatory
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reserve was not very strong, or perhaps had been exhausted.  

Is that a generally correct characterization of your view? 

A Well, the second portion of it is. The first 

portion doesn't necessarily follow. It depends on what 

other factor might be the factor that is controlling the 

population. It wouldn't necessarily have to be. -the -- the 

population wouldn't necessarily have to be control-led by 

density-dependent factors.  

Q Right. But the reverse of it, you would say, is 

correct, that is if the fishery is con-trolling the population, 

then it would tend to suggest in your view that the compensato: 

reserve is very low or has been exhausted'? 

A -Yes.  

Q Now I want to ask you first what you mean. by the 

term "control." as you-use it in that sentence? 

A Well, in essence, the fishery, in catching fish, 

is causing a mortality in the population which occurs before 

the fish become mature. The higher the fishing intensity, 

the greater proportion of fish that are taken.  

Q May I interrupt you at that point to make sure I 

understand it? The fishing limit for commercial fish is 

16 inches, for length, is that correct? 

A Yes.  

Q When you say it takes them before they are mature, 

did I 'misunderstand you? Surely a fish is mature at 16
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inches, isn't it? 

A No. The males are, most of the males are, anyway, 

but the males are not the fisnh- they don't supply the 

eggs, and the eggs are the limitingT factor in terms of the 

population.~ Most of the females would be mature by the time 

they are six years old, something over 20 inches in length, 

and a lesser proportion of the year classes before that.  

An 13-inch fish, some proportion of them will be mature. it 

is not legally certain what proportion will be. These would 

be five year old fish. Now studies of spent fish, fish which 

have spawned rather than fish -- most of the maturation 

studies which are used to indicate that the fish themselves 

are mature are 'looking at egg diameter, ovary development 

in the season preceding spawning or in the winter preceding 

spawning. Most of these studies do not look at the size 

distribution of the .,,spent female fish. The size distribution 

of the spent female fish would be the actual spawning, would 

represent the actual spawning size and thereforo from that 

age group. The point being that the two studies which have 

looked at the size of female fish which are spent have shown 

that the vast majority of the spent fish are above 22 inches 

in length.  

-Q Just to help me with this, so you would say that 

if fish were taken in a river, female fish, that were less 

than 2-2 inches in length, it would be your view that the
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chances thatthey were spawners, capable ofspawning, would 

be very low. Is that correct? On the basis of what you just 

said? 

A The probability that they would produce any 

significant -- they may partially spawn. This is not an 

unusual' circum taince in fish, to actually produce or release 

a small number of eggs and contribute to spawning in that way.  

But the statement you made is probably quite valid. I 

wouldn't consider a fish -- put it this way: I would consider 

a female fish over something like 22 inches to be a likely 

candidate for spawning in the spring. Below that, I would 

say very suspect.  

Q I guess it would follow from what you say that 

unless you know the length of the female fish that are taken 

in a river, you really don't know whether they are there to 

spawn or not, or whether they can spawn, or capable of spawning 

A Well, there are other ways to get at it. If you 

know the age class of the fish, the two are not independent, 

and you can make certain corrections for other things.  

Q I didn't mean to interrupt your train of thought.  

You-were starting to explain what you meant by the word 

control." I am sorry to have interrupted you.  

A In essence, the fishery, in catching fish imposes 

a mortality on the population which occurs before the females 

mature,, before there is any reproductive feedback into the
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system. 'At. high fishing intensities the mortality rate 

goes up, at bw fishing intensities the mortality rate goes 

down. The result is there is a fluctuation in the number of 

adult fish, adult females, which then can migrate into the 

rivers in the spring and spawn and contribute to the next 

year class. So that what I am saying is that at high fishing 

intensities the number of fish which spawn is less, because 

the fishery itself takes a substantial proportion of the 

potential spawners.  

If the fishery were not there, or if it were 

reduced, the proportion of potential spawners changes so 

there is a feedback from potential offspring, if you would, 

from a change in the fishery intensity or change in catch 

as a proportion of the total stock. This feedback system 

limits the population, so in high fishing intensity, the 

population declines; in low fishing intensity the population 

would grow.  

Q Now the other day we had a long discussion about 

the fishery and there was some problem about all factors 

being equal., in: order for the witness to answer the question.  

I assume from what you are saying that all factors being 

equal, if you put pressure on the fishing, you are going 

to take some- spawning females out and that will reduce the 

number of spawners. That is what you mean? 

A- Yes.
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1 Q Now when you use the term "controls the fishery," 

2 did you simply mean that if you kill the fish, the female 

3 fish, there will be less females to spawn? Is that all that 

4 contrl means or does it have a deeper meaning than that? 

5 Clearly, as in the hypothetical you have given, if you fish, 

6 if the commercial fishermen fish and take females that are 

7 .capable of spawning, there will be less females that can 

8-;" spawn, all other things being equal. Is that what you meant 

9 ,when you say the Staff's analysis indicates that the predator 

0 influence of the fishery controls the striped bass population? 

1 A I am not sure exactly what you are asking me.  

2 Q I really am trying to understand what you mean 

by that sentence., You have explained that if the commercial 

4 fishermen take fish, a certain percentage of them are going 

to be females that can spawn. And those that are taken, 

'6, those females that can spawn, which are i.taken by the commercial 

7 fishermen can no longer swim upstream and spawn. And hence 

8.there will be a reduction in spawning and a feedback which 

9 you have described. I simply wanted to ask you whether that 

*0 process that I have just described right now was what you 

meant when you said the Staff's analysis indicates that the 

'2 predatory influence of the fishery controls the striped bass 

) population?

4 
C.  

5

MR. MACBETH: You are now purposely limiting 

this simply to commercial fishing?
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MR. TROSTEN: Yes..  

THE WITNESS: In oversimplified form you are 

quite right. The actual -- it is not just the removal of 

fish that would be potential spawners for, say, that year.  

It is the total removal of all potential, or all females, in 

essence, which would have matured. In other words, if you 

have reduction of 50 percent a year for three years, you have 

essentially reduced the number of potential spawners by, 

down to 25 percent of what they would have been.  

BY MR. TROSTEN: 

0 So what you have just said is this effect is 

being felt not just because you are taking those that actually 

can spawn that year, but those that are less mature and might 

not spawn that year, but which would at some future time.  

That is what you just said? 

A Yes.  

MR. MACBETH: And we are clear the witness is 

limiting this to commercial fishing, excluding sports fishing.  

.. MR. TROSTEN: I was talking about commercial fish

ing.  

THE WITNESS: The analysis was talking about just 

the commercial fishing. Every mortality factor or every 

source of mortality that causes reduction in the number of 

fish before they reach maturity has the same potential.  

Now in this particular case -- in other words, if you could
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alter the mortality some place else to accommodate for the 

change by the fishery, then you could in fact alter the 

survival rate. The only thing is that the fishery itself 

catches a very substantial proportion of the fish that are 

available. And as the number of fish go up, the population 

increases, the susceptibility increases.  

There are several very involved processes that are 

going on within the fishery, such that actually the number 

that survive is a function both of the fishery and the number 

of fish that were recruited. So it is a buffered system, to 

some extent, especially when people respond by fishing harder 

when there are more fish.  

BY MR. TROSTEN: 

Q In other words, are you saying that there are 

factors within the fish population thati as you say, create 

a buffering effect or it is a buffered situation, which can 

cause the fishery to react in a way other than simply the 

reaction that it has to the commercial fishing pressure? Is 

that what u meant by what you just said? 

A Not within the population, no. But anything that 

influences the mortality rate or the mortality of sub

adult fish has the same potential as the commercial fishery.  

In this case-, there was a change in the commercial fishery, 

the intensity of the commercial fishery in Long Island, over 

a period of years. This change was reflected in a reduced
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mortality rate, which was then reflected by an increased 

catch in the Hudson in the year following -- this was the 

second -- one of the regression analyses. The point of that 

really is just that over the range of fishing mortality, 

the range of change that should have been accompanied by a 

change in mortality late, and a change in mortality rate was.  

observed, so that the concept of the feedback working through 

the commercial fishery seems to be, in this particular instancE 

seems to be a very clear example of that.  

There is another little factor that should be 

thought about in relation to this, because when you get a 

feedback of that nature, you change the spawning activity, 

you also change the controlling feature from one, say one 

source of mortality to another. Now at the time this was 

going on, the New Jersey landings from trawl catches went 

up very markedly. So that it looks very much like the fish 

themselves were now being taken less by one fishery and more 

by another, with a reduction really in the total mortality 

that was incurred or would have been incurred before they 

reached maturity. But it is not a linear relationship, becaus( 

some other fishery, or some other act, in this case probably 

the New Jersey trawler fishermen, began to catch them, so in 

fact they substituted for the source of mortality.  

That is a very complex type of relationship. It 

really needs to be looked at once all of the responses to

I
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a change have occurred.  

Q At the first break, could we get together and 

talk about this instance that you just mentioned with the 

change in the composition of the commercial fishing? I 

just want to make sure I have the data source here.  

CHAIRMAN JENSCH: Do you want to do it now? 

MR. TROSTEN: No, I just wanted to make sure I 

knew what he is referring to. I don't want to take up the 

hearing time.
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BY MR. TROSTEN: 

Q Now let me ask you this question. You have 

indicated that the word "control" as you have stated it 

.here simply means ,- it doesn't mean that it keeps it in 

check, or determines the level of the population, does it? 

That word "control" -- somehow when I think 

of that word, I think of something being maintained at some 

range or level. And the way you have just described it, it 

doesn't sound as-if you had that in mind at all.  

It sounds as if what you meant was that if you 

take fish that either can spawn or will be able to spawn 

someday, you will reduce the number of fish that can spawn, 

and this in turn is going to have some sort of an impact 

on the population, other things being equal, is that a correct 

characterization' of what you meant by that phrase? 

A The last part of it is. The first part is not 

necessarily so, because the fact that the fishery responds 

in intensity to the size of the stock, the number of fish that 

are being caught, tends to change the mortality rate as a func

tion of density.  

In other words, as the number of fish that are being 

caught, the size of the catch, the increase, the intensity 

of the fishery generally increases.  

Q As the number of fish being caught 

increases, the intensity of fishing efforts also increases?
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A Right.  

Q I see. This is something that can be determined 

through statistics, is that right? 

A Some of it is. In the particular situation we 

are looking at, it is more haphazard than anything else. You 

can follow the changes in the fishery-which have occurred 

after, for instance, laws were implemented to protect a portion 

of the fish and actually reduce the mortality through legal 

action of certain age groups. You can also find some 

interesting relationships between fishing efforts, which is 

associated with another fishery. For instance, the Hudson 

River landings by the shad fishery, if you look at the data 

for the shad fishery and the fishing efforts, it follows, the 

fishing effort follows the catch very closely, and overshoots, 

every time it has happened so far, the effort. overshoots 

the potential for the fish to recover.  

So, there is a cyclic effort in the effort in the 

Hudson River shad fishing intensity which follows the shad 

population. Just as an example of a very interesting 

relationship, in about 1920 -- well, the shad fishing 

intensity in the Hudson dropped off very markedly in the early 

'20s. That fishery was taking a very substantial part of 

the Hudson production at that time. There was no limit on the 

size of the fish, the striped bass that could be taken, and 

as Dr. Raney pointed out, many of the fish, ifnot most of the
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fish that are taken in the Hudson, are taken by the shad fisherI 

at least they were back in the '30s and '40s, and they istill 

are now, I believe. The point being that the shad, the 

fishing intensity dropped off very markedly in the early 

'20s. Ten years later the shad population produced a dominant 

year class, in 1932 or perhaps '33, it is hard to tell because 

the age structure was not determined at that time.  

But there was a very sharp rise in the shad 

population in the early '30s, about 1935 in the catches. The 

shad has about one year less from the time they are spawned 

and the time they reach maturity than striped bass. It is 

very interesting, because 12 years, which is two generations 

of striped bass, in other words, the first feedback from reduced 

mortality would occur six years after the mortality was 

reduced, particularly if it was related to the production 

of eggs, the first feedback would occur at six years and the 

second at twelve.  

Twelve years after the mortality rate went down was 

1934. 1934 was the year class that started Merriman and 

everybody else looking into the year class fluctuations. -That 

was the year that year class was formed.  

Those fish were not caught in the Hudson, because 

the fishery, the new stock that was produced in the Hudson 

from the feedback, the way it looks now, that new stock migrated 

out of the Hudson River just as they do now and they turned up
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as two year olds along the Atlantic coast. Well, there are two 

points. One, the fishing intensity itself obviously has 

been related to the production of the shad. The same fishery 

catches the striped bass. At the same time the feedback hit 

for the shad fishery, you would predict that the feedback shoul 

hit for the striped bass.  

And, in fact, the dominant year class that everybody 

was so concerned about turned up at the year that you would 

have predicted it to occur. In 1938, I believe it was, before I 

shad fishery actually had or the fishing efforts had responded 

in its entirety to the increased catches, the New York State 

passed a size limitation on the striped bass which reduced 

their vulnerability, if you will, to the 

fishery.  

So, now, only fish.!' 16 inches and older could be 

captured. So this in itself reduces the fishing 

mortality. So that the striped bass population never fell 

back. The shad population after about 10 years, I believe, 

or maybe20, fell back down and it is now at a. low:. ebb again 

and the fishing efforts in the Hudson has dropped down in 

response. It is an interesting phenomenon too, because in 1924 

in the Chesapeake Bay there was a very clear increase in the 

stock in the Chesapeake Bay and on the Atlantic coast at the 

same time. In 1924 in the Chesapeake Bay there was a law 

passed which outlawed purse seining. That law itself would-
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reduce the fishing mortality rate. The year before 1934, 

1933 the state outlawed trawls, trawling for striped 

bass was outlawed in the Chesapeake. The combination of those 

two factors reduced mortality. You would predict from the 

time sequency and the."fact that fishing, excuse me, the size of 

the fish that are taken in the Chesapeake by the purse 

seine, that the first feedback would have occurred in 10 years 

instead of 12, or the first would have been in 4 years, the 

second in 6. So, the 1934 year class in the Chesapeake 

was also predictable from fishing itself, rather than from any 

other source -- well, there have been a lot of theories 

have have been produced to explain the production of that 

year class.  

But it is not, the fact that the fishery responds 

to fishing laws indicates, first off, that the egg production 

is limited at least to some extent, perhaps a very major extent, 

by the fishing itself, the catch.  

This is exactly what you would expect for a fishery 

which takes primarily below maturity fish, immature fish, 

for several years before they reach maturity.-.  

There are several other little items that have 

a bearing on this. The 1934 year class has been quoted 

many times as being a tenr-fold increase over previous year 

classes. ONe of the problems is that the Chesapeake Bay, 

if you look at the 1933 year class and 1934 year class, you wil'
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find a very striking difference in the amount of the catch.  

But the difference really can be attributed to the fact that 

the trawling industry was outlawed at that time, so you would 

expect a reduction in the fishery, in the catch, and it would 

also be a reduction in mortality of the fish that show up later 

in the catch.  

And the fact that the 1934 year class, the increase 

that was seen there, never went away, contrary to what is 

commonly referred to. It never went away in the Chesapeake 

and it never went away on the Atlantic coast. I believe that 

is, for me, anyway, a good example of how the fishery can 

control the population.  

MR. BRIGGS: Did you say the number of fish takeV 

by the fishermen does or does not control the number of 

fish in the fish population? 

THE WITNESS: The number of fish taken? 

MR. BRIGGS: That is right.  

THE WITNESS: It controls -- it does two things.  

MR. BRIGGS: Just simply -- you told us a whole 

lot of things. I would like an answer to the question.  

THE WITNESS: The answer is yes, in the next 

generation.  

MR. TROSTEN: THank you, Mr. Briggs. That was the

point.
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BY MR. TROSTEN: 

Q And you say the next generation. Could you help me 

with that. You have indicated -- the question was does it 

actually control or determine -- I will use that word, that is 

my understanding -- the number of fish in the population. And 

you said yes it does and then in the next generation. What doe.  

that mean? 

A Well, there are two factors. The fishery, the catch 

in fish, reduces the size of the present population. It also 

reduces the input to the next generation by reducing the number 

of eggs in the population.  

Q It sounds like you are saying that it reduces the 

size of the present population, and it also reduces the number 

of eggs that will be laid, all other things being 

equal, so it seems to have two effects, is that right? 

A Well, the second effect is a result of the first 

effect. In other words, if you reduce the size of the present 

population, you reduce its ability to reproduce itself.  

Q But the one thing I don't quite understand is this.  

You say it controls the size of the population, which to 

me means it determines the size of the population. Will you 

accept that word? Is that what it means? 

A It determines it, yes.  

.Q All right. When you say that, that means that it 

actually, that the population is determined, the population size
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is determined by the catch, the commercial catch. Is that an 

immediate thing or something that happens three years later 

or,-that? I just want to be sure I understand it.  

A 'It is not just the catch, it is the intensity 

of the fishery which changes the mortality rate. As the 

intensity goes up, more people, in other words, if you have mor( 

people haul seining, it won't increase the catch very much 

Q But wait. The intensity is one thing, but 

there a may or may not be an increased catch, depending on 

intensity. That is something that may or may not happen.  

Can we stick with the matter of the actual fish that are caught, 

as opposed to the intensity of the fishing effort? 

A The actual number of fish that are caught has very 

little~ relation to the fishery,. or to the feedback into the 

system. In other words, it has to be a proportion of the 

total available stock.  

Q I recognize that. But you are talking about the 

number of fish that are caught, this is the important element, 

the fact it is a proportion of the all'-othetk stock is another 

aspect, but it is the number of fish that are caught, not 

the intensity of the fishing effort that is the critical 

point? 

A Actually, I think the best way to get at this is 

the number of fish that escape that are the ones that are 

important.
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MR. BRIGGS: When you say predatory influence, 

do you mean the number of fish that are caught or the number 

of fish that escape? 

THE WITNESS: The predatory influence is the number 

of fish that :are caught. The intensity of predation affects 

the number that escape.  

BY MR. TROSTEN: 

Q But when you say the predatory influence of the 

fishery, which means the number of fish that are caught, 

it is the number of fish that are caught, i.e., determines 

the size of the fishery in your view, is that right? 

A It is the number of fish that escape.  

Q In other words, the number of fish that are caught 

and the number that escape? 

A No, the number of fish that are caught has no bearinc 

really on the controlling aspect of the fishery. The number 

of fish that are caught is an index of the size of the fish, 

of that population at that time. But it doesn't have any 

controlling effect per se. The controlling effect is inthe 

proportion of mortality that occurs in the fishery, actually 

the number of fish that escape that reproduce themselves.  

As you change that number, you change the feedback system.  

Q Would you try an answer to Mr. Briggs' question 

again? Maybe it will bring me back to home base.  

CHAIRMAN JENSCH: If you reread the question and
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answer it might be easier.  

(The reporter read the record as requested.) 

CHAIRMAN JENSCH: Is this a general place to recess 

your examination? 

MR. TROSTEN: Yes, sir.  

CHAIRMAN JENSCH: At this time, let us recess to 

reconvene in this room at four o'clock.  

(Recess.)
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CHAIRMAN JENSCH: Please come to order.  

BY MR. TROSTEN: 

Q Dr. Goodyear, you have indicated now what you mean 

by the commercial fishery controlling, that is determining 

the striped bass population. I have several questions about 

what you have said.  

Number one, you are indeed talking about the 

commercial fishery here, not the sports fishery. Is that 

true? 

A For the set of data which led me to arrive at 

that conclusion, that is true. I am not saying that the 

sport fishery does not have an influence. In other words, 

the sport fishery itseit adds to the mortality of Subaal.4-, 

fish.  

But for the data that was at hand, the change in 

the commercial fishery showed or corresponded with the change 

in the number of fish which came into the Hudson on the next 

year; the point of that being that over that change there was 

a change in the number of fish that went into the Hudson.  

If the sport fisheries were to do the same thing, 

you. would likely see the same type of a feedback. If you 

reduce the sport fishery to zero, for instance, you would 

likely see an increased number of fish returning to the 

Hudson to spawn.  

What I am saying in the statement is that the
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commercial fishery over the period of time that the data were 

gathered was clearly one of the limiting factors and -- I am 

not sure exactly what proportion of the mortality it could 

account for -- but it was responsible for about a twofold 

clange in the recruitment of fish to the Hudson to spawn.  

Q Could I stop you there? 

A Yes.  

Q You say one of the limiting factors. I thought 

we had established in the previous discussion that it was 

the commercial fishery which was controlling, that is 

determining the level of the striped bass population. Now you 

have said it is one of the limiting factors. Now I am 

confused.  

CHAIRMAN JENSCH: I had a different impression. I 

didn't understand it in the reverse way I think you stated it.  

Would the reporter reread the statement.  

(The reporter read the record as requested.) 

CHAIRMAN JENSCH: I think the statement in section 

Roman 5-56 is the predatory influence- of the fishery controls 

Of:thestriped bass population. In that statement there is 

nothing about commercial fishing.  

You turned it around and said commercial fishing 

controls the population.  

MR. TROSTEN: Mr. Chairman, I clearly understood 

Dr. Goodyear's entire discussion up to now to be relating to tl
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commercial fishery. And this was established from something 

Mr. Macbeth said, and the whole trend of the discussion, as 

I understood it, was on the commercial fishery.  

I just wanted to be sure that that is what Dr.  

Goodyear meant.  

CHAIR44AN JENSCH: It isn't the commercial fishery 

that controls the population,; he just stated the sports 

fishery has something to do with it.  

BY MR. TROSTEN: 

Q All right.  

Dr. Goodyear, when you said this, were you not 

referring to the commercial fishery? I thought when Mr.  

Macbe--h m~icl hi-: be1nfii1 r-Omnn-_ tn e-.1Arifv the sttrnnt;~ 

all agreed that you were talking about the commercial fishery.  

MR. MACBETH: Don't look at me.  

MR. TROSTEN: I am just looking in your direction.  

BY MR. TROSTEN: 

Q Wasn't that what you meant? 

A The data base that was used to derive that 

conclusion and to examine that hypothesis was commercial catch 

data.  

Q May I stop you there. Are you simply saying, "Well, 

I was looking at commercial data and therefore my conclusion 

was addressed to commercial data," or were you trying to draw 

a broader conclusion, that is that it is the commercial fishery 

that is doing this?
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A The commercial fishery shows a very strong 

relationship in the way we are looking at it right now. That 

does not say the sport fishery does not have an influence.  

I would assume that it would, because they catch fish which 

are below reproductive size.  

As I said a moment ago, any mortality that is 

incurred before the fish reach reproductive size or age, 

that mortality is a factor.  

Now, the relative importance of those two I cannot 

say. I know the commercial fishery, which changed in intensity 

over a period of years, had an influence. I don't know what 

degree of change or what degree of control the sports fishery 

played. I am not saying it does or does not have a strong 

influence, because I simply don't know. There are no data 

which can be used to evaluate that aspect.  

The likelihood is that they play, because of the 

fact that they take about an equal number of fish -- :actually, 

they take more fish than the commercial fishery does -- that 

fact would indicate that the sports fishery does indeed play, 

in the controlling features of the population, in other words, 

it does have an influence. But there is no data base which I 

-could use to examine it. It is conceptually a sound 

hypothesis that the sport fishery does affect it.  

But from the data I examined, I could not conclude 

the sport fishery had any role. I could conclude that the
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commercial fishery did have a-role. And the fact that the 

commercial fishery does indicate the sports fishery would 

have, too.  

Q I think that is helpful. In other words, what you 

are- saying is this sentence refers to the commercial 

fishery, because you were looking at the commercial fishery 

statistics and it is the commercial statistics that was the 

basis of your expression in that sentence, but you are not 

denying the importance of the sport fishery, because you say 

conceptually it could have an influence on this. Is that what 

you are saying? 

A Yes.  

Q Now, you said a moment ago that it was very 

important to bear in mind that the control which was being 

exercised was being exercised through the mechanism of the 

proportion of fish that were caught by the commercial 

fishery relative to the fish that were not caught by the 

comercalfishery. It was this relationship which had to 

be borne in mind.  

You said this in response to Mr. Briggs' question 

and my question, is that correct? 

A In essence, yes.  

Q You also said sometime before that that the 

commercial fishery caught a substantial portion of the fish 

available. Is that correct; did you say that?
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A Yes.  

Q Now, would you tell me how you know that the 

commercial fishery catches a substantial proportion of the 

fish that are available? By the fish available, would you 

tell me what you mean by that? 

A What it really means is that the commercial 

fishery, take for example the haul* seine fishing in the State 

of New Jersey, that fishery. That fishery focuses on the 

coastal, actually the outer coast of Long Island, the surf 

waters of Long Island. There is a stock of fish associated 

with that area..  

Q May I stop you there and ask you a question? 

It is true, is it not, that the fish, that the 

commercial fishermen who put out from the ports in Delaware, 

New York and New Jersey catch -come from wherever they come 

from; there is no -

A Would you repeat that, please? 

Q The fish that these fishermen catch obviously are 

not assigned to any particular river or spawn river; they just 

catch fish and wherever they came from, that is where they come 

from, and they put into these ports and the catches are 

recorded simply on the basis of where these fishermen put in, 

not where the fish come from, correct? 

A In essence, yes.  

Q All right. Go ahead.
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CHAIRMAN JENSCH: Are those the fish available; is 

that the answer to your question, that those are the fish 

available? 

MR. TROSTEN: No, he was starting to explain what 

he meant by fish available.  

THE WITNESS: The available stock is in essense the 

...size of the population--that .-th-e-f±shery is fishing. In other 

words, if there are, say 10,000 fish along the coast, then the 

stock size would be 10,000 fish. If the fishery is taking a 

substantial proportion of the fish, a change in efforts, 

in other words, if they are taking like out of the 10,000 fish, 

they are taking 9,900, if you add a few more people or say 

......... -r t... 4V the -n- nCe uf j'cpc tnat are out there 

fishing, you don't change the catch, the landings by any 

substantial amount, because there areonly a few fish left for 

all of those people to catch.  

What you do do is that you change the catch effort 

ratio, so that now that there are 10,000 fish, maybe that is 

divided up among twice as many people, twice as much effort.  

Now, the alternative hypothesis would be they are 

taking a very small percentage of the stock, say out of the 

10,000 fish they are taking ten fish. Then by increasing the 

number of fishermen, you will increase the catch and the 

catch per unit's effort will not change substantially.  

Now, in the particular case of the Long Island haul

9083
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sign industry,-the catch per unit's effort -- I presented this 

figure once before at the last session, the one before 

Christmas -- but the catch per unit's effort changes very 

markedly above a certain level of fishing intensity.  

Q This is in Long Island? 

A In the Long Island surf water. Below that, .or 

above that intensity -- let me back up. The catch per unit's 

intensity changes very markedly, but the catch does not, over 

that range.  

So, in an instance like that, you are essentially 

having a fishery that is taking a substantial portion of the 

stock, because by increasing the effort, you don't increase the 

catch. And by decreasing the efforts, you don't decrease the 

catch. The catch remains relatively constant and the catch 

per unit effort changes, so the same number of fish are 

divided up among more people.  

Q So, is it on thebasis of the Long Island commercial 

haul seine catch per unit's effort data that you draw the 

conclusion that the commercial catch in Delaware, New York and 

New Jersey, is taking a substantial percentage of the 

available stock? Is that true? 

A I can't say about the -- it depends on what you 

mean by substantial percentage. It would be yes, true, 

because the catch on the Long Island shore represents a very 

large proportion of the total catch. So that the answer is
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yes.  

However, the trawling industry, for instance, in 

New Jersey I don't know what proportion of the stock it takes, 

because I don't have any idea how the work is done, how the 

collecting is done, and how much effort versus return there 

is.  

And also there is a degree of interrelationship 

between New York catches and New Jersey, because the high 

New York catches -- in other words, at the ends of the cycle, 

where the haul seine catch is dropping off and. New Jersey 

catches were going up, the haul seiners were taking a smaller 

proportion, and actually they were leaving some part of the 

stock.  

At this time, the New Jersey catch has started 

going up. There are several things that happened at the same 

time. It becomes a very complex type of situation beyond 

somewhere in early '66 or so. And I haven't fully evaluated 

the situation that existed, say between 1966 and 1972. It 

looks like the catch on the Upper New England area also went 

up, which would indicate that, well, two things, the reduced 

catch by the haul seine industry reduction in intensity is 

reducing mortality rates.  

Part of that was taken up by the increase in the 

New Jersey catches. And part of it looks like it may be 

taken up by increased catches further up the coast, in
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Massachusetts for instance. There are areas like in 

Pennsylvania where there are no records, so it is very 

difficult to tell what proportion, or what has happened to 

those catches in that area.  

As the intensity goes down in the immediate vicinity 

of the maximum area of influence of the Hudson, the fish would 

..tend to disperse, and as the result you would expect to get 

increased production elsewhere or increased catch elsewhere, 

which were primarily derived from the Hudson stock..  

There are some problems with that hypothesis which 

haven't been completely evaluated, because the Chesapeake 

area has implemented a law now which limits the catches of 

--f.ish-ovar IS peundc, i Lieve iL is, so that thc comerciza 

fishermen cannot take fish over that size. This is to protect 

the brood stock, and allow them to take a very substantial 

portion of the available younger year class and retain the 

brood stock.  

By implementing that law, they reduce the mortality 

rate of the brood stock, its larger fish, which could be the 

Massachusetts catch. I don't know the size distribution of 

the fish being taken in Massachusetts. We expect them to be 

larger for either situation. But I need considerably more 

detailed data to evaluate the situation.  

Q Dr. Goodyear, would you supply to me, at your early 

convenience, data upon which you rely for your conclusion that
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the Midatlantic commercial catch represents a substantial 

portion of the stock available? I understand that you are 

relying on the haul seine catch per unit's effort statistics 

for Long Island, and you mentioned a number of other things 

which I frankly have not been able to grasp fully.  

I would like to see the data, so I can have an 

opportunity to study it.  

A All of the data is in Koo's article and what it 

shows is the haul seine industry in New York over a period 

of time accounted for about 80 to 90 percent, or more than 

that, more than 90 percent of the total New York landings.  

The total New York landings composed more than 

50 percent of the entire Midatlantic catch.  

Q I see. It is all in Koo's article? 

A Yes.  

Q Am I correct in understanding that the support for 

your hypothesis that the commercial catch controls, that 

determines the striped bass population of the Hudson River, 

which is set forth on page V-56, is the regression analysis 

that is contained in figure V-15 and figure V-14'.and figure 

V-13. Is that correct? Those three figures? I should say 

the regression analyses.  

A Not entirely, no. The information presentedihere 

as a regression analysis is a convenient method for presenting 

the data. The information that I mentioned to you a minute
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ago about commercial catches in the Hudson, the change in 

intensity in the Hudson being followed by -- well, there is 

a significant regression between fishing intensity in the 

Hudson, for instance, and recruitment to the Atlantic fishery.  

Negative regression. As the intensity goes up, recruitment 

goes down.  

Q Is that contained in Koos' article? 

A No, it is not. The data for the Midatlantic 

catches from Koo's article were used. The data that I 

supplied earlier from the Hudson Valley Commission stuff was 

used. The intensity of the fishery data comes from Talbott's 

article, when he was evaluating the controlling features of th 

shad population.  

Q So, the combination of the response number three 

.that you gave us for the background data on these three 

figures, plus the Koo's -- well, I understand now I think what 

it is that you are relying upon. Thank you.  

A Well, there is one other point. The responses of 

the stock size to changes in fishing laws and the temporal 

distribution of the changes in stock as related to the change 

in fishing laws is also a strong factor.  

Q Where is that set forth? 

A Well, the changes in references to the Chesapeake, 

the data that say, or the information that says when it occurs 

is available in several publications, one of which would be
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Mansueti and Hollis':article.  

Q Is this Hudson River data now? 

A No, that is Chesapeake. The Hudson River data 

would be what we discussed a moment ago.
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Q Now let me turn to a related subject, if I may.  

You mentioned earlier that you did not foresee a 

substantial contribution from the Delaware River, words to 

the effect, I believe, because of the conditions 

in the river, the dissolved oxygen conditions I believe you 

mentioned. And this was one of the basic reasons why the 

Hudson spawning hypothesis is the one that seems most reasonab.  

to you.  

Now are you aware of any data that indicate that 

there is indeed a substantial striped bass population in the 

Delaware River at the present time? 

A I will have to ask youwhat you mean by "population.  

-The Delaware is used by fish for wintering, to a fair degree.  

Now the point for the contribution, the degree to 

which the Delaware contributes is related to the degree of 

reproduction, successful reproduction, which is another 

question entirely.  

Q I will talk about a spawning population in the 

Delaware River.  

MR. MACBETH: Successful spawning population or 

just spawning? 

MR. TROSTEN: Spawning population.  

THE WITNESS: Would you repeat the question? 

BY MR. TROSTEN: 

Q Are you aware of any data that indicate that there
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is a spawning population of striped bass in the Delaware 

River, a substantial spawning population of striped bass? 

A Well, there is a spawning population, yes. I 

am not sure whether, by comparison to the other rivers, I 

would not call it a substantial population. But it is not asI 

well studied as the others. That may account for that 

difference. The only qualifying feature is if there were 

substantial production, there should be a substantial catch 

of fish by the commercial fishery operating in Delaware. much 

more so than seems to occur.  

Q Let me turn to another subject.  

DR. GEYER: While we are talking about the Delaware 

as you know there are studies going on at present of the 

spawning potential of the Chesapeake-Delaware Canal and they 

are finding a surprising amount of spawning there.  

Which way would those juvenile-fish tend to go 

for a nursery area and the bass, themselves, as they move 

out to sea? Which ends of the canal are they going to go out? 

THE WITNESS:- As I understand the situation, the 

flow direction is towards the Delaware.  

DR. GEYER: That is correct.  

THE WITNESS: As a result you would expect that the 

juveniles and larvae, egg production and planktonic stages 

would end up in the Delaware Bay area. There is one point 

that should be raised in that regard. There has been quite
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a few citations concerning this, and most of them indicate 

that the egg size is markedly smaller in that canal, and 

this is also true for other saline spawning zones, where the 

fish are spawning very close to the saltwater front, in some 

of the rivers on the eastern side of the Chesapeake Bay.  

Now some people did a study a couple of years 

ago looking at what happens when the eggs are spawned into 

saline water and if the salt concentration', they found out, 

is above 1 part per thousand or so, then the fertilization 

membrane does not form poperly. There is a tremendously 

reduced survival. it only takes about an hour exposure to 

fresh water to have the fertilization membrane form properly.  

As a consequence of this, the number of eggs that have been 

found without, or the smaller eggs, essentially don't have 

the fertilization membranes which tend to expand and make the 

egg more buoyant. Those eggs probably have a very poor likeli

hood of survival. So a lot of the eggs that are being, 

transported out and a lot of the fish that spawn in that 

media are very likely not to survive.  

DR. GEYER: In other words, there may be a large 

spawn effort, but very poor production.  

THE WITNESS: Right. The area in that vicinity is 

one of the-major spawning areas for the Chesapeake. In 

recent years it has been declining. It may be related or it 

may not be. It is hard to say.

9102
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DR. GEYER: Thank you.  

BY MR. TROSTEN: 

Q Dr. Goodyear, when Mr. Clark was testifying he 

gave a figure of4on influenced striped bass in the 

area ranging from the Delaware-Maryland line to the Rhode 

Island-Connecticut border. This is 7.6 million fish caught 

by sports fishermen. And he estimated at one point in his 

testimony that 7.6 million of theserepresented the Hudson 

influence.  

Later in his testimony, in response to -

MR. LYLE: Could you give us a reference for that? 

MR. TROSTEN: It is at the end of the January 12 

testimony.  

MR. MACBETH: Wouldn't it be a lot simpler to 

use the coherent statement that is in the beginning of 

January 15? There he set out his views at some length.  

MR. TROSTEN: I would be glad to find Mr. Clark's 

notes. They appear in the January 15 transcript. We will 

look for it.  

MR. LYLE: I just want to avoid the same situation 

we got into before.  

MR. TROSTEN: Yes. Itis page 8578.  

BY MR. TROSTEN: 

Q There was offered in evidence a paper entitled 

"Proration of Striped Bass Sports Catches Made to Allocate
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"ra under the Influence of Hudson Reproduction." 

MR. LYLE: Excuse me. Would you give him time to 

look at that? 

THE WITNESS: Could I ask the intent of this? 

BY MR. TROSTEN: 

Q The intent of this was to take the National 

Marine Fishery Service's saltwater angling survey -- this 

follows page 8578 -- and to develop a mean for the 1965-1970 

North Atlantic catch, and a mean, what Mr. Clark called 

Hudson influenced catch in the North Atlantic area, which as 

you recall, Dr. Goodyear, runs from New York Harbor to the 

Maine-New Brunswick line, and do the same thing for the 

Middle Atlantic area, which as you recall runs from New York 

Harbor to Cape Hatteras. He came up with a number of 7.6 

million fish of legal size which were influenced by the 

Hudson. -

MR. MACBETH: Did he define the Hudson influenced 

area? Perhaps if we could have that.  

BY MR. TROSTEN: 

Q He- defined the Hudson influenced areas as from 

the Delaware-Maryland line running to the Rhode Island

Connecticut border. He said that was the Hudson influenced 

area. Within that area, he thought in his opinion there were 

7.6 million Hudson River influenced fish.  

MR. MACBETH: In the Hudson River influenced area
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there were 7.6 million fish. -He did notequate all of the 

fish in that area -

BY MR. TROSTEN: 

Q Now in response to a question by Mr. Briggs, 

Mr. Clark prepared an estimate that 80 percent of the fish in 

this Hudson influenced area or roughly 6 million fish, 

actually were spawned in the Hudson. And he was relying for 

that opinion on your analysis as prepared in the Final 

Environmental Statement, and upon his own analysis, which 

he described.  

What I would like to ask you is this: First of 

all, I will say one further thing. Mr. Clark, I believe the 

record will show, expressed grave reservation about the 

value of the statistics because of the manner in which they 

collected. But nevertheless he used them for the purposes 

indicated in the transcript.  

What I would like to ask you is this: In view 

of the number of fish portrayed by Mr. Clark as being 

spawned in the Hudson, in this Hudson influenced area, that 

is roughly6 million fish, do you think -

MR. MACBETH: No, in the Hudson influenced area, 

7.6 million Hudson spawned, within the Hudson influenced 

area.  

MR. TROSTEN: Yes. Did I say something else? I 

am sorry, excuse me. Per year.



9106

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

* 13 

14 

15 

16 

17 

18 

19 

20 

21 

* 22 

23 

24 
Ace -Fedefal Repoters, Inc.  

25

THE WITNESS: This isn't standing stock, this is 

catch? 

BY MR. TROSTEN: 

Q Yes, this is catch. I believe you know how these 

numbers are developed, they are these quinquennial surveys 

that come up with these numbers.  

Now Mr. Clark stated, I believe, that 6 million 

fish annually were caught in the Hudson influenced area which 

were spawned in the Hudson.  

What I would like to ask you is this: Do you think 

that given the size of the • catch as estimated by Mr.  

Clark, 6 million fish annually, relative to the size of 

the commercial catch of Hudson spawned fish which you 

estimated at 500,000 to a million annually, that the disparity 

between these two catches is such that it would cast serious 

doubt on the validity of the regression analysis that you 

used, which involved the comparison of commercial catch in 

the Middle Atlantic area, as we have defined it, with the 

catch in the Hudson River, with the commercial catch in the 

Hudson River itself? 

Would you like to have the question reread? 

MR. TROSTEN: Would the reporter read the question, 

please? 

CHAIRMAN JENSCH: If you could state it-without 

the premise, maybe it would be clearer. Would that be helpful

ty 7
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THE WITNESS: Yes, it would be for me.  

CHAIRMAN JENSCH: Without the recital that preceded 

it, what precisely is your question? 

MR. TROSTEN: Well, it is a little difficult not 

to give the recitals, because there won't be anything to ask.  

CHAIRMAN JENSCH: Bearing in mind what you just 

said, what is the question? 

BY MR. TROSTEN: 

Q Does the size of the sports Catch annually, as 

estimated by Mr. Clark, relative to the size of the commercial 

catch in the Middle Atlantic area, as estimated by you, cast 

any serious doubt on the validity of the regression analysis 

which you used in the Final Environmental Statement in your 

opinion? 

MR. MACBETH: Now, I think I have to try to put 

this in context again -

MR. TROSTEN: Excuse me, Mr. Macbeth.  

Is that satisfactory? 

CHAIRMAN JENSCH: If that is your question.  

MR. MACBETH: I object to the question on the 

grounds it is not stated in context of Mr. Clark's opinion.  

Mr. Clark's opinion went on to say there were many difficulties 

with the estimate of the sports catch, and that it is probably 

on the high side.  

I don't want to recite everything he said, but I
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think that that has to be borne in mind.  

MR. TROSTEN: Mr. Chairman, I am afraid Mr. Macbeth 

is dragging us back into this question about what Mr. Clark 

meant, which I was desperately seeking to avoid.  

CHAIRMAN JENSCH: I don't think he should be asked 

what he meant but what he said.  

MR. MACBETH: I am very interested if this is going 

to be presented to Dr. Goodyear that we have it in context 

of what Mr. Clark said. Unless that context is added, I 

object to the question.  

MR. TROSTEN: Are you insisting we find the particul 

place where Mr. Clark estimated the 6 million fish so I can 

give you a transcript reference? 

MR. MACBETH: I tried to add enough, the further 

doubts that Mr. Clark expressed, suggesting that fishermen 

tend to bias their reports upward, sports fishermen, these 

numbers are probably at the high end, they might be a good 

deal lower.  

If you will accept that, I will withdraw any 

further objection to the question. If you don't want that 

context, I think we should get the transcript.  

MR. TROSTEN: I have no interest in what you think 

Mr. Clark said. Let the transcript speak for itself.  

MR. MACBETH: Then I object tothe question until 

the witness has had time to read the transcript.



9109

ty 10 

2 

3 

4 

5 

6 

7 

8 

9 

10 

.11 

12 

End #25 13 

14 

15 

16 

17 

18 

19 

20 

21 

* 22 

*23 

24 
Ace- Federal Reporters, Inc.  

25

CHAIRMAN JENSCH: -Do you not, Applicant's counsel, 

accept his amendment to your question, the further background 

data which Hudson River Fishermen's Association indicated is 

necessary to understanding your recital of the witness'.  

testimony? 

R.. -TROSTEN: No, sir, I-do.not. I would like to 

have the witness refer to the transcript.  

CHAIRMAN JENSCH: All right.  

Would you pick out that portion of the transcript 

for the witness? 

MR. TROSTEN: Yes, I would be glad to.  

CHAIRMAN JENSCH: The objection is sustained to 

the question.
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BY MR. TROSTEN: 

Q Dr. Goodyear, I am going to present to you Mr.  

Clark's testimony in the transcript and I will present to 

you the portion of the transcript where he stated his estimate 

of the number of Hudson River-spawned fish.  

MR. LYLE: Excuse me, Mr. Trosten. You may present 

that section, but there may be other portions that are 

equally relevant which I think the witness should see before 

he answers the question.  

MR. TROSTEN: That is fine.  

MR. LYLE: Could we have some time to do that? 

MR. TROSTEN: Certainly.  

Mr. Chairman, could I defer this question? I 

would like to give the witness the full portion of the 

transcript, and I will return to the question later.  

CHAIRMAN JENSCH: Yes. Or do you think you will 

be able to finish with him tonight? 

MR. TROSTEN: No, sir.  

CHAIRMAN JENSCH: I was just wondering if it was 

just one question, you might put it over until tomorrow.  

MR. TROSTEN: Yes.  

CHAIRMAN JENSCH: Proceed to another question.  

BY MR. TROSTEN: 

Q Dr. Goodyear, would you please, over the evening 

recess, review transcript pages 8560 to 8569, and would the
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reporter please read back my question so Dr. Goodyear can 

have it in mind over the evening? 

MR. MACBETH: I think there are more pages than 

that to get it into context. It will take me sometime to 

develop the transcript page numbers, but I will present them 

as soon as I can.  

MR. TROSTEN: Why don't you present all of the 

transcript references you would like him to read tonight? 

THE REPORTER: "Question: Does the size of the 

sports catch annually, as estimated by Mr. Clark, relative 

to the size of the commercial catch in the middle Atlantic, 

area, as estimated by you, cast any serious doubt on the 

Validity of the regression analysis which you used in the 

Final Environmental Statement, in your opinion?" 

BY MR. TROSTEN: 

Q I want you to consider the sports catch as 

estimated by Mr. Clark in these two areas here, which you 

will see from the transcript totals roughly 6 million. You 

will be able to find this in there.  

MR. LYLE: Could you indicate where "here" is? 

MR. TROSTEN: The area from the Delaware-Maryland 

line to the Rhode Island-Connecticut border. And the regres

sion analysis I am talking about, of course, is the regres

sion analysis of the relationship of the middle Atlantic 

commercial catch with the commercial catch in the Hudson
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River. We will return to that tomorrow morning then.  

THE WITNESS: Fine.  

BY MR. TROSTEN: 

Q Now, Dr. Goodyear, I would like to turn to an 

entirely different subject, if I may. I would like to talk 

to you about the Carlson-McCann data that are used in the 

Final Environmental Statement, and the other data that are 

used in the Final Environmental Statement, to determine the 

distribution of larvae and juveniles in the Hudson River.  

And I am particuarly interested in discussing with you the 

basis for the Staff's conclusion of the percentage of larvae 

that migrate past Indian Point at a ti me in their life stage 

where they are subject to being entrained. or likely to be 

entrained.  

Now there is a preliminary question. It is true, 

is it not, that the conclusion that a very substantial 

percentage of larvae migrate past Indian Point at a time 

when they are in an entrainable size, there is a very 

important aspect of the Staff's conclusion and of the Staff's 

model for the effect of the plant on the striped bass popula

tion, is that not true? 

A I am sorry, the fact -- first off, the degree to 

which they migrate past Indian Point in the model is not 

dependent on the distribution, the data base that involves 

the distribution of larvae at all.' If it were not to happen,
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then that would influence the Staff's analysis, my analysis.  

In other words, if a substantial portion did not either 

exist or migrate through the Indian Point area, as entrainable 

stages, but stayed upriver or downriver for the entire season, 

then that would affect the analysis.  

Q In a very important way, isn't that true, very 

substantial way? In other words, is your model quite 

sensitive to that? 

MR. MACBETH: Could we have the questions one at a 

time? 

THE WITNESS: Well -

MR. MACBETH: Mr. Chairman, I object on the grounds 

there were'two questions asked.  

CHAIRMAN JENSCH: I think that is a problem that 

when you read the transcript, you have a little problem with,.  

in knowing whether the affirmatives or negatives are applying 

to the first or second question in many instances. I think 

it would be helpful if you broke it down.  

BY MR. TROSTEN: 

Q Is your model sensitive in a significant way 

to the percentage of larvae and juveniles that migrate past 

Indian Point? In an entrainable size? 

MR. LYLE: Excuse me. Could you give me a better 

idea of what you mean by sensitive? You are not saying, are 

you, that the model would be predicated on the assumption
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that a number of larvae go by the plant? 

MR. TROSTEN: No.  

THE WITNESS: Do you mean is the model prediction 

is sensitive, or is the validity of the model sensitive? 

BY MR. TROSTEN: 

Q The model prediction.  

A The model prediction is sensitive to that -- the 

absolute prediction is sensitive to it. It does vary.  

Q Vary substantially as a result of that -- all 

right.  

A Maybe a factor of two.  

Q Now that would mean, would it not, that if a 

much lesser percentage of larvae or juveniles were to stay 

north of Indian Point, shall we say, and stay up there until 

they were two inches long, shall we say, than you had 

considered would stay up there in your analysis, that this 

would substantially affect your prediction of the impact of 

the plant on the striped bass population? Is that not true? 

A No.  

Q It is not true? 

A Well-

CHAIRMAN JENSCH: Do you want to explain it? 

THE WITNESS: I think you asked me if a lesser 

number stayed upstream.
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BY MR. TROSTEN: 

Q May I take an example and try it? 

A Well, let me make a couple of points here. The 

model itself only uses the distribution of the egg produc

tion as measured by Carlson-McCann as input. It uses that 

and some assumed flow relationships. The validity of the 

model, and the -- and the prediction is based on those two 

factors. The validity of the model is evaluated by comparing 

it to the data base that is available. In other words, the 

model is independent of the data.  

Q Yes, I understand that.  

A And the prediction is independent of the data.  

The acceptance or rejection of the output as a reasonable 

output is based on its comparison to the actual distribution 

of the fish.  

QAll right. 'I think I understand what you are say

ing. But let me try to explain exactly what I mean. You 

have a statement in your. analysis that 70 to 90 percent of 

the striped bass migrate past Indian Point. This is on 

page 5-40. You say in 1968, sampling of shoals for the 

length of the river showed that 70 to 90 percent of the 

surviving portion of the total production of young bass had 

migrated past Indian Point by late July or early August.  

Now if you were presented with a set of data which indicated 

to you that that statement did not accurately represent the
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situation in the river most o~f the time, that actually 20 

percent of striped bass, shall we say, had migrated past 

Indian Point by late July or early August, in other words, 

they had remained upstream, would that substantially affect 

the prediction': that-your model would make as to the impact 

of the plant on the striped bass population? 

MR. MACBETH: This is 20 percent of the surviving 

portion? 

MR. TROSTEN: 20 percent of the surviving portion, 

yes.  

THE WITNESS: It would depend a great deal upon 

the flow conditions for the year that is being considered.  

In other words, if in fact there had been a drought, with 

very low fresh water flow, then you would expect a greater 

percentage to remain upstream.' This particular year, 1968, 

the estimate at one time, the first estimate of the distribu

tion, showed something like 99 percent below Indian Point.  

This particular year, '68, is a very abnormal situation, 

because of the high flows. It depressed the population more 

than any other year I have examined.  

What actually happened was the salt front remained 

downstream for the major portion of the planktonic stage.  

BY MR. TROSTEN: 

Q I don't mean to cut you off, but I just want to 

ask you, you recognize I am not at this point discussing-the
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validity or invalidity of 196.8. 1 am simply asking you a 

general question, and I simply cited that to help explain 

the question.  

A The reason I am going through this for '68 is to 

show that the distribution itself, and how you evaluate the 

distribution, is very closely linked with the flow for that 

year. And any one year that shows an upstream distribution 

than any other year doesn't have much effect on the 

prediction that is included in the statement. It would have 

to be the normal occurrence to be upstream, say, have 20 

percent migrating past the plant, rather than abnormal.  

Q I am saying if you were to come to the conclusion 

that normally 20 percent -- I am just saying if you were 

to come to the conclusion that normally 20 percent of the 

surviving portion migrate past Indian Point annually by 

July or.August, would that substantially affect the prediction 

your model would make as to the impact of the Indian Point 

plant on the striped bass population? 

A Yes.  

Q All right. Now the reason why that is true, is 

it not, is because that would mean that the striped bass 

population was growing upstream, and they were getting 

larger, isn't that correct? In other words, if only 20 

percent had migrated past by July or August, the reason why 

this would have a substantial effect on the prediction that
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your model would make would be because those young bass were 

growing upstream and were getting larger and hence -- this 

is in accordance with all of the gzowth data you have. seen -

hence when they finally did go down past Indian Point to their 

nursery area in Haverstraw Bay and'so on, they would be at a 

stage where they would be les's susceptible to-entrainment 

than the circumstances that you were considering in your 

analysis? Isn't that true? 

A The primary reason -- the answer is no, not 

exactly. The reason is that the model itself considers 

the fish as having only a vertical movement capability, 

and otherwise being transported by water currents with little 

or no ability of their own to select the location. An 

older fish would violate those assumptions completely. I 

don't know whether or not -- what its susceptibility would be, 

it could be greater if the. migration path were associated 

with the shoreline rather than the middle of the river. It 

could be greater.  

Q But your model doesn't direct itself to that 

situation, does it? Your model directs itself to the situa

tion where they are performing only vertical migrations, it 

does not direct itself to the situation where they are 

capable of selecting a habitat, as would be the case with 

an older fish.  

A Yes, in essence.
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Q Now with this general background in mind -- I 

wanted to make sure I understood what your model is, so we 

could pursue this line of questions, the object of which is 

to explore whether there really is a good reason for you to 

consider that the striped bass, when they do go down by 

Indian Point, are in the state where they are performing 

only vertical migrations. That is basically what I am 

trying to explore with you.  

A That all of them -

Q No, the vast majority of them, on the order of 

70 to 90 percent, some very substantial percentage are in 

that stage.  

Now on page A-561, you say, in the paragraph on 

the bottom under the heading "Distribution of: Larvae 

and Juveniles," it is apparent that downstream drift was 

important, and you refer to Carlson and McCann. I just 

want to be sure about this. You have not performed any 

statistical analyses using the Carlson and McCann data -

CHAIRMAN JENSCH: What was that page? 

MR. TROSTEN: A-561.  

CHAIRMAN JENSCH: Oh, in the Final Environmental 

Statement. I am sorry.

arl0
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BY MR. TROSTEN: 

Q It is true, is it not, Dr. Goodyear, that you have 

not performed any statistical analysis to determine whether 

the differences in egg and larval distribution data,which are 

presented in the Carlson and McCann report, are significant? 

Do you understand my question? 

A It is difficult to answer, because several aspects 

of the data have been looked at statistically. Others have 

not. And -

Q Have you looked statistically at the Carlson-McCann 

data for '66 and '67 which show, in your opinion, downstream 

drift of eggs and larvae, a conclusion which Carlson and 

McCann themselves express in their report to determine whether 

the distribution of larvae as shown by the peaks is statis

tically significant? Perhaps if you said what you have looked 

at statistically, it would help you to answer the question.  

A That is why it is difficult, because I have done so 

many of these things; it is difficult for me to say really 

whether I have or not without looking at my notes.  

CHAIRMAN JENSCH: Is this something that 

you might do over the evening? 

MR. TROSTEN: Certainly.  

CHAIRMAN JENSCH: Let's defer that question, too.  

MR. TROSTEN: All right. If you would let me know 

tomorrow morning what the situation is, we can pursue that.
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BY MR. TROSTEN: 

Q Now on page V-73 -- excuse me, that is the wrong 

page, I beg your pardon. Turning to page V-40-- by the way, 

when I say five with another number after it, that is Roman 

with a dash -- now you say here on the bottom of this page -

and I am returning to the sentence I quoted to you before, 

"In 196•8 trawl samples of shoals for the length of the river 

showed that 70 to 90 percent of the surviving portion of the 

total annual production of young bass had migrated past Indian 

Point by late July or early August." As a reference you cite 

Table 5-11; Table 5-11 appears on page V-47; do you see that? 

A Yes.  

Q Now this reports,as you indicated, trawling along 

in the various sectors of the Hudson River as defined by 

Carlson and McCann. Is that right? 

A That is correct.  

Q Was the effort uniform in all of the sectors for 

that trawling during those two months? 

A I would have to check, but I believe it was not.  

Q I have-

CHAIRMAN JENSCH: If this is something in the 

Carlson-McCann report, can you submit it to him or can you 

state what'it says to save time? I don't think it should be 

left to memory.  

MR. TROSTEN: Yes. I will show this to the witness
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THE WITNESS: I have a copy of it here someplace.  

CHAIRMAN JENSCH: What page did you say? 

MR. TROSTEN: Page 29 of the blue supplement 

called, "Hudson River Fisheries Investigation Appendix, 

1965-'68." 

CHAIRMAN JENSCH: Thank you.  

THE WITNESS: Which one was that? 

BY MR. TROSTEN: 

Q Appendix 9, page 29 of the Hudson River Fisheries 

Investigation. I am just going to read the total tows that 

were made, going down from the Coxsackie sector, the most 

northerly one to the Croton sector, the most southerly one 

and there are two other sectors, Mile Points 30 to 21 and 20 

to 11. It says 5, 6, 6, 11, 10, 12, which is the Cornwall 

sector, 12, which is the Croton sector, 37, which is the Mile 

Points 30 to 21 sector, and 9 in the Mile Points 20 to 11 

sector. So would you agree,then,that in terms of relative 

sampling efforts, the most sampling effort was in Mile Point 

30 to 21, and there was -- and the other two sectors where 

they had more sampling efforts were in the Croton, and the 

Cornwall sector. Would you say that is correct in terms 

of total tows? 

A In terms of total tows, yes. There is another 

aspect of that. The relative proportion of the shoal areas 

that was sampled is not reflected by the number of tows-perse.
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Q Yes, I gather what you are saying is the shoal 

area is larger in the say Croton area? 

A Right.  

Q Than it is in the Kingston area, for example? 

A Yes.  

Q Now do you have any data available to you that indi 

cate what the temperature or salinity or dissolved oxygen 

conditions were in all of these sectors during the July

August, 1968, period when these trawls were being conducted? 

A Temperature -

Q Temperature, salinity and dissolved oxygen.  

A Temperature and salinity data are available. I am 

not certain about dissolved oxygen.  

Q Do you think these would be in the Carlson-McCann 

study, perhaps? 

A The temperature and salinity -- I have seen the 

data someplace.  

CHAIRMAN JENSCH: Can you tell us, is it in the 

Carlson-McCann? 

MR. TROSTEN: I don't know.  

THE WITNESS: I am not meaning to be hesitant, but 

the data that we have used in here were actually derived from 

the data that was gathered from computer cards.  

BY MR. TROSTEN: 

Q Now let me try to -- would you agree, would you not
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that the temperature and salinity and dissolved oxygen would 

have an effect, probably, on the number of larvae collected 

at a particular point in any particular sector? Would you not 

agree with that? 

A You say larvae? 

Q Yes. Well, these are young of the year.  

A The salinity certainly would. Temperature should 

not have a great deal of effect. The dissolved oxygen, if it 

were low enough, would have a substantial effect.  

Q Now what evidence do you have, Dr. Goodyear, that 

in your opinion demonstrates that those young of the year 

found below Indian Point that year were spawned above Indian 

Point? I am talking now about the July-August, 1968, period.  

In this connection, Dr. Goodyear, in order to help your 

recollection, is it not true that egg and larvae sampling 

was only done 

MR. LYLE: Excuse me. Let the witness an-swer the 

first question.  

THE WITNESS: As you were about to point out, the 

only sampling done that year was at Cornwall. And as a result 

it is impossible to say whether or not there was any egg 

or any spawning below Indian Point. The salt front was pushed 

below Indian Point and one of the principal spawning areas, 

or one of the things that the fish seem to need to spawn is 

a constriction of some sort which increases the velocity.



6milI 

2 

3 

* 4 

5 

6 

7 

8 

.9 

10 

.11 

12 

* 13 

14 

15 

16 

17 

18 

19 

20 

21 

* .22 

23 

24 
Ace -Federal Reporters, Inc.  

25

9125

There is a location at Storny Point which fulfils that 

requirement. They also occur down below that area at the Croto 

Point, a restriction. The Stoney Point restriction may well 

have spawning associated with it. I don't know about anything 

below that; I don't know of any egg collections from the Tappa 

Zee and below there. But it is certainly possible that some 

proportion of the eggs were spawned below Indian Point.  

BY MR. TROSTEN: 

Q Could you go so far as to say that it is possible 

that some substantial percentage were -- just to tell you my 

next question, I will ask you if it is probable this could hay 

happened, but answer them one at a time., 

A It is certainly possible.  

Q That some substantial portion? 

A That a substantial portion could have been produced 

at Indian Point or below. The only thing that is bothering 

me about that assumption is that the number of eggs taken in 

the Cornwall area that year are not a great deal different, 

when you correct them to the total number of eggs you would 

expect to be river based on the distribution of preceding 

years, you don't come up with a far different estimate.  

The point -- the answer, of course, is yes, it is possible.  

I don't think it is probable. But there is no evidence to 

examine the hypothesis except for the distribution of eggs 

at Cornwall. Now the fact of the matter is that it does not
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change the normal distribution of spawning.  

Q Just so I can be clear about this, Stoney Point 

is below Indian Point, isn't it? 

A Yes.  

Q Thank you. Now you mentioned a moment ago, I 

believe, that you thought that the distribution of -- did you 

say the distribution or abundance of eggs for 1968 was 

characteristic of other years? 

CHAIRMAN JENSCH: Let's leave it for the transcript 

It is getting pretty close to recess time.  

MR. MACBETH: Could I add the further pages of the 

transcript? 

CHAIRMAN JENSCH: Yes, 

MR. MACBETH: I think he should look at 8824 

through 8828, and my feeling is he should feel free to read 

anything else in the transcript relevant to the question. But 

those are where I think the rest of the context is set forth.  

CHAIRMAN JENSCH: Is this a convenient place to 

recess your examination? 

MR. TROSTEN: Yes, sir.  

CHAIRMAN JENSCH: At this time, let us recess, 

to reconvene in this room tomorrow morning at 9:00 o'clock.  

(Whereupon, at 5:15 p.m., the hearing was 

adjourned, to reconvene at 9:00 a.m., January 18, 1973.)
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